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in  ale,  fate, 
senate,  chaotio. 
glare,  care,  and  aa  « in  there, 
am,  at 
arm,  father. 

ant,  and  final  a  in  America,  armada,  etc. 

final,  regal,  tdeasant. 

aU./aU. 

ere. 

date,  erode, 
^d,  pet. 

fem,  ner,  and  aa  t  in  sir,  etc 
agency,  judgment, 
ice^  quiet. 

ol^,  0obn. 
obey,  Bobriety. 
orb,  nor. 
odd,  foreet,  not. 
atom,  carol, 
oil,  boil. 

food,  fool,  and  aa  ti  in  rude,  rule, 
house,  mouse, 
use,  mule. 

unite, 
cut,  but. 

full,  put,  or  as  oo  in  foot,  book, 
um,  Dum. 

Set,  yield, 
panisfa  Habana,  OSrdoba,  where  it  is  like 
Engliah  v  but  made  with  the  lips  alone. 
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Landtag  »  c&  in  Qer.  aeh,  etc. 
"  i  in  Spanish  Jijona,  g  in  Spanish  gua;  like 
EngliA  A  in  hue,  but  strmger. 
hv  "  wh  in  miioh. 

K   "  eft  in  German  idi,  Albrecht    j;  in  German 

Arendl>erg,  Mecklenburg,  etc. 
g    "in  sinker,  longa. 
ng  "  "  sing,  long. 

H  "  "  Frendibon,Bouibon,  and  IB  in  the  French 
Etampes;  here  it  indioatea  naatdiiing  of 
the  preceding  voweL 

sh  "  "  ahine,  shut. 

th  "  "  thrust,  thin. 

TH  "  "  then,  this. 

zh  "  s  in  aiure,  and  s  in  pleasure. 

An  ^Msteophe  fJ  is  sometimes  used  as  in  tft'b'l 
(tiAle),  kAi"m  (chasm),  to  indicate  the  elisitm  of 
a  vovel  or  its  reductibn  to  a  mem  murmur. 

For  foreign  sounds,  the  nearest  English  equira- 
lent  is  genondlyused.  &i  any  ease  where  a  q>ecial 
symbol,  as  a,  h,  k,  n,  is  used,  those  unfamiliar  with 
the  foreign  sound  indicated  may  substitute  the  Eng- 
lish soimd  ordinarily  indicated  by  the  letter.  For 
a  full  description  of  all  audi  sounds,  see  the  article 
on  FBOtnni  ciATibN. 
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SBI'XOH  (Heb.  ShtUih).  A  city  o{ 
Ephraim,  12  miles  south  of  Sbecnem, 
where  Joshua  is  said  to  have  divided 
that  part  of  the  land  of  Canaan  west 
of  the  Jordan.  (Josh,  xviii.  10.)  Its 
historical  importance  is  due  chiefly  to 
its  having  been  a  sacred  place  where  a  festival 
was  held  annually  in  honor  of  Yabwe  ( Judg.  xxi. 
19-21)  and  to  which  annual  pilgrimages  were 
made  by  the  Hebrews  till  the  days  of  Samuel. 
(Cf.  1  8am.  i.  3.)  The  sanctoary  at  the  place 
was  a  permanent  structure  (hefpal,  or  temple), 
the  destruction  of  which,  ^Nwsibly  by  the  Philis- 
tines, made  so  deep  an  impression  that  it  is 
referred  to  in  the  later  literature.  ( Ps.  Izzviii. 
60;  Jer.  rii.  12.)  Jeremiah  distinctly  speaks 
of  it  as  having  been  once  the  dwelling  place 
of  Yahwe,  and  this  historical  significance  of 
the  place  is  illnstrated  in  the  narrative  which 
makes  Shiloh  the  depository  of  the  uk  of  the 
Oovoiant  and  the  abode  of  the  tabernacle  from 
the  time  of  the  conquest  until  the  capture  of 
the  ark  by  the  Philistines.  (I  'Sam.  i-iv.  11.) 
Ahijah,  the  prt^het,  was  a  native  of  this  place. 
The  ancient  name  ia  preserved  in  the  modern 
village  of  Seilon,  whica  shows  traces  of  various 
ancient  buildings.  Consult  V.  Gu^rin,  Samarie, 
vol.  U,  pp.  20  et  seq.  (Furls,  187S),  and  Ben- 
si^er.  In  Baeddwr,  JPaietUme  amd  Syria  (Sth 
ed.,  Leiprig,  1912). 

BHTuOSt  BAsnx  <»■,  frequently  called  the 
Battle  or  Pittbbubq  Laivdinq.  A  battle  of  the 
Qvil  War  fought  at  Pittsburg  Landing  in  Ten- 
nessee, on  the  west  bank  of  the  Tennessee  River, 
about  20  miles  north  of  Corinth,  Miss.,  oa  April 
6  md  7,  1862,  between  the  Federal  Army  of  the 
Toineaae^  reCnforced  by  the  Feder^  Army  of 
the  Ohio,  in  alT  about  62,600  men,  under  Goieral 
Grant,  and  the  Confederate  army  of  Mlssiraippi, 
about  40,000  men,  under  Qoierals  A.  S.  Johnston 
and  Beauregard.  It  takes  its  name  from  Shiloh 
Church,  near  Pittsburg  Landing.  On  March  17, 
1862,  Goieral  Grant  took  command  of  the  Fed* 
eral  forces  stationed  at  Pittsburg  Landing,  and 
by  April  1  he  had  an  army  of  about  46,000  men. 
On  March  15  General  Buell,  commanding  the 
Army  of  the  Ohio,  b^an  his  march  from  Nash- 
ville to  effect  a  junction  yr^th  Grant,  a  combined 
offensive  being  planned  for  the  two  armies.  Gen- 
eral Johnston,  with  a  large  Ccmfeklerate  force  at 
Corinth,  determined  to  strike  Grant  before  Buell 
could  arrive  and  on  April  3  ordered  a  general 
advance.    Owing,  however,  to  rains  and  bad 


roads,  the  Confederate  army  was  not  ready  for 
action  at  Pittsburg  Landing  until  late  on  April 
6,  and  the  attack  was  not  delivered  until  early 
the  following  morning.  Meanwhile  the  Federal 
officers  seem  not  to  have  anticipated  an  attack 
in  force  and  to  have  made  no  provision  for  such 
an  attack  nor  even  to  have  maintained  cavalry 
scouts  between  Pittsburg  landing  and  Corinth. 


On  tiie  nigfai  of  April  6  Grant  went  as  usual  to 
his  headquarters  at  Savannah,  9  miles  down  the 
river,  oa  the  east  side,  where  he  expected  to  meet 
Buell  the  next  morning.  The  positions  of  the 
two  armies  on  the  morning  of  April  6  are  shown 
on  the  map.  Of  the  Anny  of  the  Tennessee 
the  only  division  at  that  time  not  on  the  field 
was  Gen.  Lew  Wallace's  division,  stationed  at 
Crump's  Landing,  6  miles  below  Pittsbui^  Land- 
ing and  on  the  same  river  bank. 

At  7  A.U.  Sunday,  April  6,  the  engagonent 
began  with  an  attack  on  the  Federal  rinit  under 
Sherman.  Soon  the  whole  Federal  line  was 
forced  back,  taking  suceeaslve  positions,  gradu< 
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ally  withdrawing  before  the  Confederates — parts 
of  the  army  acting  more  or  leas  independently  of 
one  another — until  the  Ocmfederates  had  ee- 
cured  the  field  and  the  Federals  had  fwmed 
a  new  line  diagonally  from  Pittsburg  Landing  to 
Snake  River.  The  moet  Btubbom  fighting  of  the 
day  occurred  at  what  the  Confederates  called  the 
Hornet's  Nest — a  position  assumed  by  W.  H.  Ij. 
Wallace.  Hurlbut,  and  Prentiss  about  10  A.1C. 
and  held  by  them  against  repeated  assaults  for 
five  or  six  hours.  It  was  here  that  about  2.30 
Fjc.  General  Johnston  on  the  Confederate  aide 
was  killed,  Beauregard  then  assUTning  command. 
About  4  o'clock  Hurlbut,  attacked  in  front  and 
flank,  was  forced  to  withdraw,  and  an  hour  later 
the  divisions  of  Wallace  and  Prentiss  were  at- 
tacked in  front  and  on  both  flanks.  General 
Prentiss  with  about  2200  m^  was  forced  to  sur- 
render,  and  though  Gen.  W.  H.  L.  Wallace's  di- 
vision managed  to  withdraw  without  being  sur- 
rounded. General  Wallace  himadf  vas  killed. 
Grant  arrived  on  the  battiefleld  from  Savannah 
about  8  A.U.,  but  apparaitiy  exercised  little  con- 
trol over  the  movements  of  the  Federal  troqw 
during  this  first  engagement.  Late  in  the  after- 
noon the  Federal  army  was  reSnforced  on  its 
left  by  a  division  of  Buell's  army  under  General 
Nelson,  which  took  part  in  the  last  fighting  of 
the  day.  Before  the  battle  was  renewed  on  the 
7th  tiie  Federal  right  had  been  reinforced  by 
Qea.  Lew  Wallace,  with  his  division  from 
Crump's  Landing,  and  its  left  hy  a  large  part  of 
Buelrs  army.  The  Federals  attacked  vigorously 
early  on  the  7th  and  by  4  p.u.  had  driven  the 
Confederates  back  beyond  Shiloh  Church,  where 
Sherman  had  been  originally  stationed.  Some 
pursuit  of  the  Confederates  was  made,  but  it  was 
effectually  checked  by  Forrest;  Beauregard  with- 
drew to  Corinth  (q.v.),  whither  soon  after  he 
was  followed  by  Halledc,  who  had  assumed  com- 
mand in  person  of  the  Federal  army.  In  the 
battie  of  Shiloh  the  Federal  loss  in  killed, 
wounded,  and  prisoners  was  about  13,000;  that 
of  the  Confederates  about  10,700.  By  their  de- 
feat at  Shiloh  the  Confederates  lost  all  their 
hold  on  Tennessee  west  of  the  mountains,  except 
two  or  three  forts  of  the  Mississippi,  which  were 
soon  taken  from  them.  Consult:  Ojj^ctal  Reo- 
orda^  v<d.  x,  parts  i,  ii;  Swinton,  Twelve  Deci- 
sive Battles  of  the  War  { New  York,  ia87 ) ;  Force. 
From  Fort  Henry  to  Corinth  (ib.,  1881) ;  JOm- 
son  and  Buel  (eds.),  Battles  and  Leaders  of  the 
Civil  War,  vol.  i  (ib.,  1887) ;  Nicolay  and  Hay, 
Abraham  Lincoln:  A  History  (ib.,  1890) ;  Grant, 
Personal  Memoirs  (2  vols.,  ib.,  1895);  Ropes, 
Story  of  the  Civil  War,  vol.  ii  (ib.,  1898) ;  Steele, 
American  Campaigns  (Washington,  1909). 

SHILOH  NATIONAL  lOUTABT  PABE. 
See  Pabk,  NAtionai.  Hiutabt. 

SHUCABABA,  Bh6'mfc-b&'r&.  A  city  of 
Japan,  situated  on  a  small  peninsula  in  the  west 
of  Kiushu,  opposite  Knmamoto  (Map:  Japan, 
B  7 ) .  It  is  famous  on  account  of  the  rebellion  of 
the  peasants  in  1637-38.  Excited  by  misgov- 
emment,  they  revolted,  defeating  the  troops  of 
their  lords  and  seizing  the  ruined  castle  at 
Shimabara,  which  they  fortified.  The  Shogun 
salt  an  army  tojrat  down  the  revolt.  Meanwhile 
companies  of  Christians,  who  had  been  perse- 
cuted for  20  years  by  the  government  of  the 
Shogun,  joined  the  rebels,  ^e  siege  lasted  for 
102  days,  the  castle  yielding  on  April  12,  1638. 
All  within  it  were  massacred.  The  assailants, 
however,  suffered  at  least  an  equal  loss.  The 
Dutch  in  Nagasaki  sent  their  guns  and  ships  to 


be  used  agaluBt  the  insurgents.    Pop.,  about 

20,000. 

SHIKODA,  shfi'mA-dA.  A  seaport  of  Japan, 
situated  at  the  extronity  of  the  Idzu  Peninsula, 
in  central  Hondo,  over  60  miles  south  of  Yoko- 
hama (Map:  Japan,  F  6) ;  the  first  Japanese 
port  opened  to  i^erican  trade.  It  was  visited 
by  Commodore  Perry  in  1864  and  became  in  1857 
the  residence  of  the  first  American  Minister  to 
Japan.   The  present  population  is  about  1000. 

^LUONOSEKI,  Bhe'm6-n0-s&'k£,  or,  more 
correctly,  AXAMAOASEKI,  &'^-m&-g&-B&'k«, 
or,  in  Sinico-Japanese,  BAHAN,  b&'kftn^  A 
fortified  maritime  town  of  Japan,  in  the  old 
Province  of  Choshu  and  Prefecture  of  Yama- 
guchi,  situated  at  the  southwestern  extremity  of 
the  main  island  (Map:  Japan,  B  0).  It  is  the 
Bouthem  terminus  of  the  railway  system  of 
Hondo  and  stands  directly  opposite  the  town  of 
Moji,  which  has  sprung  up  in  connection  with 
the  devel^nent  of  »ie  railway  system  of 
Kiushu.  ^e  two  form  a  single  consular  dis- 
trict.  Pop..  1008.  58.264. 

Here  occurred  what  is  known  U  the  Shimo- 
noseki  affair,  in  which  in  1864  by  a  combined 
naval  force  of  17  warships— United  States,  Brit- 
ish, Dutch,  and  French — the  Cboshu  clan  was 
chastised  for  having  fired  in  1863  without  provo- 
cation on  foreign  vessels  flying  the  United  States, 
French,  and  Dutch  flags,  and  an  indemnity  of 
^,000,000  was  exacted.  The  last  installment  of 
this  sum  was  pnid  in  1874.  At  a  later  date, 
however,  the  United  States  government  refunded 
its  share,  and  the  money  was  used  the  Japan- 
ese for  educational  purposes.  Here  in  April, 
1695,  was  concluded  by  Li  Hung  Chang,  acting 
for  China,  and  Marquis  Ito,  for  Japan,  the  treaty 
of  peace  which  ended  the  Japanese-Chinese-Ko- 
rean War. 

SHI^AS.  An  Old  Testament  designation  of 
Ba.fayl<Hiia  (q.T.). 
SHINEB.    A  name  applied  to  many  small 

fishes  of  a  tdlvery  lustre  belonging  mainly  to 
the  minnows.  They  are  found  in  the  streams 
of  North  America.  A  few  species  have  received 
popular  names,  as  a  dace,  the  redfin  {'Sotropie 
comntus),  and  the  golden  shiner  or  bream 
(Ahramis  chryaoleucas) .  For  the  blunt^nosed 
shiner,  see  Moonfish.   See  Plate  of  Dace  and 

MiNWOwa.      

SHIKaKINO,  shlng^iu;'.  SHENOKINa, 
or  Fbnqtien  ( Map :  China,  M3 ) .  The  wealthiest 
and  the  most  important,  thou^  the  smallest,  of 
the  three  provinces  which  compose  Manchuria 
(q.v.).  Area,  about  56,000  square  miles.  It  is 
roughly  triangular  in  shape,  the  apex  pointing 
southward  and  ending  in  the  peninsula  of  Lao- 
t'ieh  Shan  and  Port  Arthur  (q.v.).  The  north- 
eastern part  of  the  province  is  occupied  by  the 
Shan-arlm  mountain  system,  whose  extensions 
form  the  Ts'ien  Shan  ranges,  a  long  spur  of 
which  extoids  southwest  through  the  peninsula. 
The  western  portion  is  drained  by  the  Liao,  and 
the  eastern  hy  the  Tayang,  and  partly  by  the 
Yalu  Kiang.  The  soil  is  fertile,  producing  abun- 
dant cr<^8  of  wheat,  barley,  millet,  maise,  pulse, 
potatoes,  cotton,  hemp,  indigo,  tobacco,  <^ium, 
sesamum  and  other  oil-producing  plants,  etc. 
Cattle  raising  is  an  extoisive  uaustry,  and 
much  wild  si&  is  prodnced.  Gold  is  found,  coal 
and  iron  occur  in  many  places  and  are  worked, 
and  there  are  large  areas  of  valuable  peat.  Two 
railways — 'the  Chinese  from  Peking  via  Shanhsi- 
kwan  and  the  Russian  from  Port  Arthur  north- 
ward to  Harbin — traverse  the  province,  but  com- 


Digilized  by 


Google 


SHIVOLSS 

munication  is  chiefly  by  roads.  The  chief  ports 
are  Yingtse  (commoDly  spc^en  of  in  connection 
with  NiuchwanK),  Port  Arthur  (q.v.),  Talien- 
wan  (q.v.),  Pitsewe,  and  Takuehan,  all  domi- 
nated by  Japan  under  the  conditions  of  the 
treaty  between  that  country  and  Russia,  Dec.  22, 
1905. 

The  population  ia  estimated  at  6,600,000, 
almost  nclusively  Chinese. 

For  c«itnries  Sbingking  was  held  1^  the  Chi- 
nese, who  made  Bhinyang  (Mukden)  tiie  capital. 
In  1894-95  the  southern  part  from  the  Yalu  to 
the  Liao  was  captured  by  the  Japanese,  but  was 
later  relinquished  under  pressure  from  Russia, 
Germany,  and  France.  After  1898,  when  Russia 
leased  tite  sonthem  porticxi  of  tiw  peninsula  and 
■eenred  a  neutral  zone  reaching  to  tiie  middle 
of  the  Tayang  River  and  including  the  villa^ 
of  Takusfaan,  Russian  influence  prevailed  until 
Japanese  interests  succeeded  Russian.  See  Sir 
Alexander  Hosie,  Monohuria:  lU  People,  Re- 
aourcea,  and  R&sent  History  (London,  1910). 
See  MANCurBiA. 

SHINQIiES.   See  Hehpis. 

SBIN'-OON'  <Jap.»  Trae  Word).  A  Japa- 
nese sect  of  Buddhists.  It  was  fonnded  in  the 
b^inning  of  the  ninth  century  a.d.  by  Kobo 
Daishi.  Diasatisfled  with  Buddhism  as  taught 
in  Japan,  he  visited  China  in  802-804  and  re- 
turning formed  bis  sect.  The  worship  centres  in 
Vairocana,  a  quasi-divine  being,  who  is  a  greater 
Buddha ;  he  is  truth,  and  his  emblem  is  the  sun. 
He  is  represented  as  surrounded  by  four  planets, 
Gautama  being  <me  of  them,  and  these  again  by 
amaOer  satellites,  and  these  again  by  others 
forming  a  complete  syaton.  This  represents  the 
unchanging  universe  of  pure  ideas,  the  "diamond 
world,"  the  true  world,  only  intellectually  con- 
ceived. Aroimd  Vairocana  is  arranged,  like  the 
petals  of  a  lotus,  also  the  phenomenal  world,  so 
that  all  things  centre  in  nim.  There  are  two 
ways  of  approach,  b^  the  intellect  and  by  nioral- 
ity.  He  who  attams  salvation  perceives  the 
eonplete  unity  of  both  eyatema  and  becomes  him- 
self identical  with  Vairocana.  The  sect  waa 
eclipsed  In  popularity  1^  the  riae  of  the  Shin  Shu 
(q.v.)  and  the  Nichiren  sects  and  at  present  has 
comparativdy  little  influence.  Consult:  Nanjo, 
Short  History  of  the  Twelve  Japatteae  Buddhiat 
Seota  (Tokyo,  1887) ;  Qriffis,  The  Religiona  of 
Japan  (New  York,  1895) ;  G.  W.  Knox,  The  De- 
v^opmettt  of  Religion  in  Japan  (ib.,  1907). 

8HINV»  EvEBiTT  (1873-  ).  An  Ameri- 
can painter  and  illnstrator.  He  was  bom  in 
Woodstown,  K.  J.,  and  studied  art  at  the  Penn- 
^Irania  Academy  of  Fine  Arts,  Philadelphia, 
and  in  Paris,  where  he  was  influenced  by  the 
work  of  Degas.  He  flrst  gained  recognition  with 
his  pastels — street  scenes  in  Paris  and  New 
York,  cafte,  and  music  balls,  and  also  portraits 
— his  style  being  somewhat  reminiscent  of  Wat- 
tean  and  Fragonard,  with  harmonious  yet  daring 
color  schemes,  sure  and  rapid  brusbwork.  Later 
he  devoted  h^self  to  mural  painting  and  maga* 
zine  Illustration.  His  mural  decorations  include 
two  huge  panels  in  the  Trenton  City  Halt,  depict' 
ing,  with  powerful  realism,  the  chief  industries 
of  tfae  city;  the  decorations  in  the  Belasco  and 
Stayvesant  theatres  in  New  York  and  in  private 
residences.  He  made  his  reddence  in  New  York 
and  exhibited  frequently. 

Hia  wife,  Florence  Soovel  Shinn,  became 
well  known  by  her  qu^nt  book  iUnstrations  for 
Jjovejf  Mary,  Mr*.  Wigga  of  the  Cabbage  Patah, 
OoHitUm,  etc. 


SHIN  SHU 

SHIN'NECOCK.  A  remnant  tribe  of  Algon- 
quian  stock  (q.v.)  residing  about  the  bay  of  the 
same  name  near  the  southeast  end  of  Long 
Island,  N.  Y.  At  the  banning  of  this  century 
they  numbered  only  about  150  persons,  all  more 
or  less  of  negro  admixture,  and  had  entirely  lost 
their  language  and  all  other  primitive  character^ 
istles.  They  have  no  relations  with  the  general 
government,  but  the  State  of  New  York  supports 
a  school  at  East  Moriches  for  the  beneflt  of  them 
and  the  two  other  Long  Island  remnants,  the 
Poospatuck  or  Unquachog,  and  the  Montauk, 
numbering  only  a  few  families  each.  Consult 
Harrington,  in  Journal  of  American  Folk-Lore, 
vol.  xvi  (Boston,  1903),  and  in  Southern  Work- 
man, vol.  zxxii  (1003). 

SBINNECOCE  BAY.  A  large  but  shallow 
bay,  on  the  southern  shore  of  Long  Island,  N.  Y., 
28^  miles  west  of  the  eastern  extremity  of  the 
island.  It  is  about  8  miles  hmg,  from  3  to  4 
miles  wide,  and  is  separated  from  the  ocean  1^ 
a  narrow  sand  beach. 

SHINNECOCK  HILLS.  A  town  in  SufiTolk 
Co.,  Long  Island,  N.  Y.,  85^  miles  rail  east 
of  Brooklyn,  <m  the  Long  Island  Railroad.  It  is 
a  small  summer  resort,  named  after  the  Shinne- 
cock  (q.v.)  Indians,  a  few  of  whom  occupy  a  res- 
ervation in  the  vicinity. 

SHIN-NTTNO,  nh&^tmig'  ( Chin.,  IHvine 
Husbandman),  or  ShAn-Nung.  The  second  of 
the  legendary  rulers  of  China  known  as  the  Wu 
Ti,  or  Five  Emperors.  He  succeeded  Fuh-hi 
<ci.v.)  in  2737  B.o.  and  is  said  to  have  been  the 
offsprinff  of  a  certain  princess  who  ctmoeived 
under  the  influence  of  a  dragon.  He  is  credited 
with  having  introduced  plows,  discovered  tfae 
Five  Grains  and  the  medicinal  properties  of 
plants,  and  to  have  instituted  markets  for  the 
exchange  of  commodities.  The  Temple  of  Agri- 
culture at  Peking  (q.v.)  is  dedicated  to  mm. 
He  was  succeeded  Hwang>ti  (q.v.)  in  2697 
B.O.  Consult  Friedrich  Hirth,  Ancient  History 
of  China  (New  York,  1911) . 

BMUUWY.   See  Hookbt,  Ice  Hookey. 

SHIN'BAN  SHOOnN  (1173-1262).  A 
Japanese  Buddhist  theologian  and  the  founder 
of  the  Shin  Shu  (q.v.),  which  he  established 
when  expdled  from  nis  monastery.  He  was  of 
noble  birth,  of  the  great  Fujiwara  clan,  and  was 
educated  in  the  monastery  of  the  Jodo  sect  of 
Buddhists  on  Hiyei  Zan,  near  Kyoto. 

SHIN  SHU  (Jap..  True  Sect,  full  name 
Jodo  Bhin  Bhu,  True  Sect  of  the  Pure  Land) .  A 
Japanese  Buddhist  sect.  As  its  title  indicates, 
it  IS  a  brandi  of  the  Jodo  (Pure  Land)  sect. 
Like  the  other  Buddhist  bodies  in  Japan  the 
Jodo  derived  its  teaching  from  China.  It  be- 
lieves in  Amida  (Skt.,  Amitabha)  only,  the 
Buddha  of  boundless  light,  life,  and  mercy,  one 
of  the  many  beings  worshiped  in  the  Great 
Vehicle.  Raising  nimself  to  Bnddhahood,  he 
vowed  to  create  a  Pure  Land,  to  be  glorified  for- 
ever as  Buddha  of  Boundless  Idght,  to  save  all 
who  should  put  their  faith  in  hM  vows.  Hence 
the  object  of  faith  is  not  the  historic  Buddha, 
but  the  vow  of  Amitabha.  Salration  being 
solely  by  faith  in  the  vow,  the  believer  needs 
neither  knowledge  nor  works.  Rites  and  cere- 
monies are  without  efficacy,  though  the  believer 
as  an  expression  of  gratitude  lives  an  upright 
life  and  constantly  repeats  "Glory  to  Amida  the 
Buddha.**  The  priest  is  slmj^y  the  official  of 
the  sect  and  its  teacher,  all  essentia  distinction 
from  the  layman  bring  done  away.  The  priests 
marry,  eat  meat,  and  practice  no  austerity. 
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sect  is  first  in  popularity  with  the  maeses.  Its 
temples  are  the  most  magnificent  and  the  most 
frequented.  At  presoit  it  is  the  most  progres- 
sive sect  in  the  Empire,  adopting  the  methods  of 
Christian  missions  and  sending  some  of  its 
prints  as  students  to  Europe  and  America.  In 
the  fifteenth  and  sixteenth  centuries  it  toolc  part 
in  the  feudal  wars,  armed  its  priests,  and  turned 
its  monasteries  into  fortresses.  For  more  than 
a  century  it  ruled  the  great  Province  of  Kaga. 
Shin  Shu  is  Buddhist  (miy  in  name,  retainiiu; 
nothing  of  tiie  teaching  of  Gautama  and  accord- 
ing him  no  h<Hior.  Ccnsult:  Nanjo,  Short  Bia- 
tory  of  the  Twelve  Japanese  Buddhi^  8eot» 
(Load<ai,  1887) ;  Oriffis,  The  Religion»  of  Japan 
(New  York,  1895) ;  G.  W.  Knox,  The  DevOop- 
ment  of  Religion  in  Japan  (ib.,  1907). 

SHUTTO^  shln'tft',  or  SHINTOISIC  (Sinico- 
Jap.  ahint6,  the  way  of  the  gods).  The  ancient 
religion  and  mythology  of  the  Japanese.  Hie 
history  of  the  religion  falls  into  tnree  periods, 
the  first  terminating  in  the  sixth  coitury  Aj)., 
the  second  in  tbe  eg^tefflith  century  aj>.,  and  the 
third  continuing  until  the  presmt  time.  In  the 
first  period  the  religion  had  no  name  and  was 
perhaps  undiffer^tiated  from  other  rites.  It  bad 
neither  dogmaa,  moral  precepts,  nor  sacred  writ* 
ings.  The  objects  worshipeid  were  called  kami 
(superior).  Some  gods  were  good  and  some 
were  bad,  some  were  mortal,  and  some  were 
wedded  to  women.  From  <me  of  the  latter  class 
of  gods  is  dewended  the  Empwor.  There  wvta 
deities  also  of  the  ealdnm  and  kettle  and  sauce- 
pan, gods  of  the  lEitchen  and  of  the  gate,  as  well 
as  gods  of  pestilence  storms,  and  heavenly 
bodies.  In  fact  there  was  no  distinctive  class  of 
gods,  but  everything  waa  worshiped  which  ex- 
cited fear  or  admiration.  The  rites  were  puri- 
fications by  water  from  crimes  and  defilement; 
the  offerings  were  anything  of  value,  swords, 
armor,  spears,  and  especially  cloth,  which  lias 
become  the  peculiarly  cut  strips  of  paper  called 
go-ha  whtcn  hang  before  ue  shrines.  The 
were  UuuikaigiTingB  and  listo  of  atter- 

^he  seocmd  period  begins  witii  the  sixth  cen- 
tury, when  Buddhism  and  Chinese  civilization 
were  introduced.  Shinto  soon  yielded  to  its 
tival,  the  native  gods  bdng  ru;arded  as  incarna- 
titms  of  Buddba.  (See  Kmo  Daiski.}  Buddhist 

Eriests  became  tita  custodians  of  the  shrines  and 
iferoduced  their  own  ornaments,  images  and 
ritoal.  The  two  religions  were  united  under  the 
name  Ryobu-Bhinto  (the  Shinto  of  two  kinds), 
a  mongrel  system  in  which  Buddhism  was  the 
active  partner.  The  mjrthology  was  written  down 
with  the  ancient  prayers.  Only  in  the  palace  of 
the  emperors,  who  were  themselves  Buddhists, 
and  at  a  few  of  the  great  shrines  were  attonpta 
made  to  preserve  som^ing  of  the  ancimt  usage. 
The  distinctively  Shinto  priests  became  for- 
tune tellers  and  magicians. 

In  the  eighteenth  century  a  succession  of  great 
scholars  (Mabuchi,  1697-1769;  MotoSri,  1730- 
1801;  Hirata,  1776-1843),  animated  by  a  love 
for  antiquity  and  a  hatred  of  all  things  foreign, 
attacked  Buddhism  and  Confucianism  and  sou^t 
the  reSstabliahment  of  pure  Sbinto.  They  taught 
that  its  essence  was  otwdience  to  nature  and  to 
the  Emperor.  They  produced  marked  effects  in 
literature  and  in  politics,  but  Shinto  was  too 
shadowy  and  ill-defined  to  gain  religious  hold 
of  the  people.  The  sentiment  aroused  was  util- 
ized by  the  revolutionists  of  186&-«8  when  the 
western  clans  overthrew  the  govemmcait  of  the 


Shogun  and  restored  the  Emperor  to  the  head 
of  uie  government.  At  the  restoration  Bud- 
dhism was  diaestiMished  and  Sbinto  put  in  its 
place.  But  Shinto  could  not  maintain  itsdf  and 
became  a  code  of  coemonies  for  court  and  offi- 
cials. At  present  it  reprea^ts  the  intense  pa- 
triotism of  the  people  and  furnishes  the  ritea  for 
religious  oerononial  at  the  court,  all  oiBeials 
being  obliged  to  observe  its  forma. 

Consult:  Rosny,  La  religion  de$  Japonaie 
(Paris,  1881);  Chamberlain,  Translation  of  the 
Kojiki  (Yokohama.  1883) ;  Cobbold,  Religion  im 
Japan:  Buddhiam,  Shintoiemy  OhriatUimty  (Lui- 
drai,  1894) ;  Griffis,  The  BO^^iont  of  Japan  from 
the  Dawn  of  Biatory  to  the  Era  of  Meiji  (New 
York,  1896);  Florenz,  Voponetwo^  Mytholoffie 
{Tokyo,  1901);  Chamberlain,  Thinga  Japanese 
(4th  ed.,  New  York.  1902) ;  Aston,  Shinto  (ib., 
1905) ;  Harada,  The  FaUh  of  Japan  (lb.,  1914). 
See  Japan,  Religion. 

SHIP}  Abued.  See  Aiwtp  Ship. 

SHIP,  Abhcwed.  The  first  real  arm(»«d  ves- 
sels wore  fioating  batteries  used  at  the  riege  of 
Gibraltar  in  1782,  and  the  first  proposal  to  build 
an  armored  steam  vessd  seems  to  have  been 


OLona.  nuiKat,  1858. 

made  by  Col.  John  Stevens  of  New  Jersey,  who 
in  1812  prepared  plans  for  such  a  craft,  but  hia 
proposals  wen  rejected  as  chimerioU.  (See 
Abhob  Platb.)    In  1841  his  son,  Bobert  L. 


WABUOB,  BTOUMS,  18E8. 

Stevens,  submitted  plans  to  the  United  States 
Navy  Department  for  the  construction  of  an 
ironclad  steuner  of  high  speed  in  which  all  of 
the  machinery,  including  the  propellers,  should 
be  below  water.  The  plans  were  accepted,  but 
the  oonstmction  of  the 
vessd  was  deferred,  as  it 
was  conriderad  desirable 
to  Increase  the  thickness  of 
armor  carried  from  4.5  to 
6.75  inches.  The  necessary 
changes  in  the  plans  and 
delays,  due  to  other  causes, 
prevented  the  laying  of  the 
keel  until  1854,  only  two 
months  before  the  com- 
mraicanent  of  tiie  Kinbum 
batteries  (see  Asifn 
Plate),  but  it  is  to  be 
noted  that  Stevens's  veasd 
was  a  high-speed  seagoing 
ship  and  not  a  floating 
battery.  After  the  death 
of  Stevens  in  1856  the  con- 
structim  waa  continued  by 
his  brother,  E.  A.  Stevens, 
but  owing  to  lack  of  money 
and  oOuT  difficulties  it 
was  never  completed.  In 
consequence  of  this  failure  the  Frendi  were  the 
first  to  produce  a  seagoing  armor~clad ;  the  work 
of  Paixfaans  (q-v.),  in  France,  called  attention 
there  to  the  armoring  of  diips.-   Four  vessels 
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were  comineneed  in  1858.  Tlie  hulls  and  ma- 
ebimerj  of  the  Qloirv,  InomeUtU,  and  Nonnatidi« 
were  umilar  to  thai  of  the  Bcrew  line-<rf-battle 
■hip  Ni^oleon,  vxeept  aa  tht^  were  modified 
to  reoelTe  tke  9xmoT;  the  other  vessel,  the 


Armor 


mMWATLOVSK,  BUMU.  1861. 

Cowomie,  had  a  hull  of  iron.  Hie  first  to  be 
etMopleted  was  the  Gloire.  She  was  therefore 
the  first  Beaffoing  armor-clad. 

In  1850  l£e  British  oommenced  the  broadside 
iron  fiigKta*  Warrior.  In  1860  the  Italians 
ordered  the  armored  frisates  Terribile  and  For- 
midabile  in  France,  and  in  the  latter  part  of 
1861  the  Russians  chanced  the  plans  of  the 
wooden  frigate  Fstropanovsifc,  then  building, 
and  gave  her  a  complete  water-line  belt  and  case- 
mate of  iron.  Up  to  this  time  the  application 
of  armor  had  brought  about  no  material  change 
in  ship  design  except  to  reduce  the  number  of 
decks  on  which  guns  were  carried,  but  it  some 
iriutt  increased  the  calibre  of  tiie  guns  and 


ti<nL  she  was  covered  hy  IJ^inch  iron  plates  of 
laige  slsOf  ortending  from  some  distanoe  bcAow 
the  water  line  to  the  upper  deck.  He  broadsida 
armor  was  joined  at  the  ends  by  thwartship 
plating  of  equal  thickness,  the  whole  forming  a 
citadel  protecting  the  battery,  boilers,  and  en- 
gines. She  was  232  feet  long,  58  feet  broad, 
and  had  a  displacement  of  4120  tons  at  her  de- 
signed load  draft.  Her  battery  ccmsisted  of  six- 
teen 11-inch  Dahlgroi  smoothbores,  two  220- 
pounder  Parrott  rifles,  and  four  84-pounda' 
bowitxers.  She  was  the  most  snoceesfnl  armored 
ship  of  her  day,  was  in  action  more  times  than 
any  vessel  ever  built,  and  was  struck  by  more 
projectiles  than  any  other  (so  far  as  existing 
records  show),  yet  her  armor  was  never  pierced, 
she  was  never  put  oat  of  acticn,  and  she  was 
never  forced  to  go  to  a  htane  port  for  repairs  or 
to  depend  upon  outside  assiBtance;  while,  in 
some  of  the  engajgementa  tn  whidi  liie  to(^  the 
leading  part,  other  Irondads  were  sunk,  and 
several  m<HLitorB  were  disabled  and  forced  out  of 
action.  After  the  war,  in  1886,  she  was  acci- 
dentally destroyed  by  flre  at  the  Philadelphia 
Navy  Yard. 
The  tiurd  vessel  was  the  far-famed  ifomtor 
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caused  the  rifled  gun  to  be  generally  adopted 
everywhere  but  in  the  United  States.  In  1861 
the  Monitor,  Merrimaa,  and  R<Af  Krake  (which 
will  later  be  referred  to)  were  designed.  The 
Uonitor  and  Merrimac  differed  from  previous 
men-of-war  in  being  mastless;  each  waa  com- 
pletely armored;  one  mounted  its  guns  in  a 
revolving  turret,  the  other  In  a  owtral  armored 


In  1861  the  United  States  Congress  passed  an 
Act  providing  for  armored  vessels,  and  pursuant 
to  its  provisuns  the  Oalma,  "Sew  Ironndea,  and 
if omtor  were  bnilt.  The  Qolena  was  of  ordinary 
type,  exo^t  that  her  sides  amidships  tumbled 
home  (i.e.,  inclined  inward)  at  an  angle  of  45 
d^ees  and  were  covered  with  2.6  inches  of 
armor.  Her  plating  was  found  to  be  too  thin 
to  be  of  much  nee,  and  she  was  rwarded  atf  a 
failure.  The  Vmo  Iromtdea  was  flnuhed  late  in 
1862  and  attached  to  the  blockading  fleet  off 
Charleston,  where  ghe  remained  for  two  years. 
Her  hull  was  of  wood,  and  her  general  plans 
were  similar  to  those  of  an  ordinary  steam  frig- 
ate of  her  da^,  except  that  she  had  a  ram  bow 
and  a  retreatrag  stern  like  tiiat  of  many  recent 
battleships,  ^r  sides  tumbled  home  at  an 
ai^^  of  aboot  80  dsnees  fron  the  vertle^  for 
about  two-thirds  her  HngUi,  and        this  por- 


(q.v.).  The  contract  for  her  construction  was 
signed  Oct.  4,  186],  and  she  was  launched  Jan. 
30,  1862.  Her  dimensions  were:  actreme  length, 
172  feet;  length  of  hull  proper,  124  feet;  ex- 
treme beam,  41.5  feet;  width  of  hull  where  it 
joined  the  overhang,  34  fe^;  width  of  bull  at 
botton^  18  feet;  deptii  of  hold,  11.88  feet;  mean 
draft,  10.6  feet;  inside  diametv  of  turret,  20 
feet;  height  of  turret,  9  feet;  displacement,  087 
tons.  The  Monitor  was  remarkable  in  many 
ways,  but  she  was  not  a  seagoing  vessel,  but  a 
floating  battery,  useful  only  in  smooth  water, 
and  she  was  fortunate  in  meeting  a  craft  equally 
unseaworthy.  She  was  not  even  the  first  turret 
vessel  to  be  ccHnmenced,  nor  was  she  the  best. 
Early  in  1861  Denmark  had  oontraeted  with 
Capt.  Cowper  Coles  for  the  building  of  the 
donble-turreted,  seagoing,  ironclad  Rolf  ITrofce, 
and  her  keel  was  laid  before  the  contract  for  the 
Monitor  was  signed,  though  she  was  not  com- 
pleted until  1863.  The  Krake  was  a  very  suc- 
cessful vessel  and,  although  she  was  never  in 
close  action  with  anotiier  ship,  silenced  the  Prus- 
sian batteries  several  times  and  held  the  whole 
Prussian  fleet  in  check  in  1864. 

Ericsson,  however,  was  probably  the  first  to 
produce  plans  «f  a  practical  revolving  turret 
mounted  on  board  a  vessel,  as  there  seems  to 
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have  been  no  dwim  of  one  antedating  that  h« 
sent  to  Napoleon  III  in  1864.  Erlcsaon's  Jfom- 
tor,  also,  was  the  first  completed  vessel  carrying 


■IIKIIII'II  tBOMGUS  CDTOLL  TMUL,  1854. 

a  lOTolving  turret,  and  wbUe  many  of  her  de- 
tails were  faulty,  others  were  successful,  orig- 
inal, and  ingenious  in  the  highest  decree. 

Hie  fi|^t  between  the  Monitor  axM  the  Mori- 


AFramuToaa,  italt,  1888. 

mao  resulted  in  the  retironent  and  neutraliza- 
tion of  the  Jferrimoo  and  complete  protection  of 
the  unarmored  fleet.    Almost  every  natim  in 


AIMOJUl.  LUABXIF.  KOHIA,  1861. 

Eur(»e  also  built  vessels  of  the  numitor  type, 
but  the  evolution  of  the  turret  ship  proceeded 
rai^dly,  though  the  vidne  of  broaddde  Are  from 


MOMABcai,  CHOLAMD,  1866. 


numerous  guns  was  never  quite  forgotten,  and 
in  a  modified  form  it  displaced  the  turret. 

In  1863  the  British  converted  several  vessels 
into  turret  ahipe  with  four  turrets  (Aoyal  8ov- 


savASVATioif,  aMOLUfs,  1869. 

ereign  class).  The  North  German  Confederation 
ordered  the  Arminiua,  a  turret  ship  of  1600  tons, 
similar  to  the  Rolf  Krake.  France  commenced 
a  number  of  turret  vessels  of  about  3000  tons 
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(Tawretttt  class).  Italy,  which  was  building  a 
number  of  broadside  and  central-battery  ships, 
ordered  the  turret  ship  Affondatore.  Russia, 
the  Netherlands,  Norway,  and  Sweden  b^n  the 
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eonstmction  of  numerous  monitors  of  the  Ameri- 
can low-freeboard  type. 

During  the  next  dozen  years  nearly  all  the 
armor-clads  built  by  England.  France,  Germany, 
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and  Italy  were  broadside  or  central-battery 
ships — usually  the  latter.  The  long  row  of  guns 
on  the  broadride  was  soon  given  %p,  partly  be- 
cause of  tile  difficulty  of  protecting  so  large  an 
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area  hy  armor.  The  guns,  decreased  in  number 
but  increased  in  sise,  were  gathered  in  a  group 
anddships;  to  secure  fire  shead  and  astern  scane 
were  mounted  in  the  an^es  of  polygonal  citadda 


rcBiBOX.  raAMcs,  1875. 

or  in  circular  barbette  towers  over  the  comers 
of  the  central  battwy.  Of  the  Great  Powers, 
Russia  alone  adhered  chiefly  to  tiie  turret  The 
Brittdi  naval  policy  waa  exceedingly  changeable 


AWBAL  BAODIM,  rBAXCB,  1878. 

during  this  period.  Hie  vesaela  built  were  about 
equally  divided  between  turret  shipa  and  othw 
lypes. 

The  definite  return  to  turret  ships  was  initi* 
ated  by  Italy  in  1873  when  she  laid  down  the 
DuUio  and  Dandolo  of  12,000  tons.  In  1874  the 
British  laid  down  the  /«- 
flexible.  These  ships  were 
of  univecedented  aize; 
practically  their  Tdiole 
battery  was  concentrated 
in  four  100-ton  guns  (in 
the  Inflexible  four  of  80 
tons)  liehind  very  thick 
armor;  the  complete 
water-line  belt  was  given 
up,  and  a  central  citadel 
extending  less  than  half 
the  length  (in  the  Inftetc 
ible  less  than  one-third), 
but  of  enormously  thick 
armor,  protected  the  vitals, 
but  did  not  absolutely  in- 
sure stability  if  the  im- 
armored  ends  were  destroyed;  a  submerged 
armor  deck  extended  from  the  citadel  to  the 
bow  and  to  the  stem  a  few  feet  below  water; 
and  lasUy  their  turrets,  instead  of  twing  on  the 
midship  line,  were  arranged  en  echelon,  the  for- 
ward one  close  out  to  one  side  of  the  ship,  and 
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the  liter  one  close  out  to  the  other.  This  m^od 
of  mountuig  theoreticdlT  doubled  the  fire  ahead 
and  BBtem;  praetioally  fire  ahead  or  astern  was 
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until  in  1005  the  British  laid  down  the  all-big- 
gun  battleship  Dreadnought.  Ihe  advantages 
6t  a  ungle  cuibre  of  large  guns  are  numerous 
and  important.  In  flghtii^  at  kmg  range  a  ship 
with  18  large  guns  is  about  three  times  as  power- 


ODMiioinnuinB,  nrouirD,  1901. 

nearly  destroyed  by  the  interference  of  the  upper 
works. 

After  1875  no  more  broadside  ca  central  bat- 
tery ships  of  impOTtanoe  were  built  for  any 
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navy,  though  the  turret  and  auxiliary  battery 
went  through  many  chaises  before  the  advent  of 
the  Royal  Sovereign  claBs  of  1889.  From  that 
time  until  1902  tiie  design  of  British  battleships 
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was  little  changed.  In  the  United  States  navy 
the  sea  oflQcers  supported  a  development  of  the 
/oira  type  in  which  the  auxiliary  battery  should 
consist  of  many  (12  to  10)  8-inch  guns.  The 


ful  as  one  with  four;  a  division  of  four  such 
ships  is  therefore  equal  to  a  squadron  of  12 
ships  of  former  types,  and  it  may  be  more  than 
equal  through  greater  concmtration  of  tarce  and 
ease  of  handling. 

The  changes  m  battleship  design  broo^t  out 
in  the  Dreadnought,  aside  from  the  battery,  were 
considerable.    Turbine  engines  were  fitted,  the 


iT.*.a.  OBCooH.  1891. 

European  practice  reacted  upon  the  designers 
of  American  shhM,  resulting  in  a  momentary 
disappearance  of  tiie  8-ineh  gun,  bat  in  IMHS 


comntcTncuT,  1908. 

speed  increased  2.6  knots,  military  masts  of  the 
old  type  were  discarded,  the  quarters  of  officers 
were  placed  forward,  and  the  dic^lacement  in- 
creased about  3000  tons  (only  about  1000  trais 
was  intended)  above  that  of  the  largest  existing 
ships. 

The  appearance  of  the  Dreadnought  revolu- 
timized  faAttleship  building.  The  single  calibre 
of  guns  waa  accepted  in  all  the  major  navies,  but 
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7.5-inch  and  8-inch  guns  b^an  to  appear  in 
European  designa  The  calibre  of  the  auxiliary 
batt^y  guns  of  the  British  navy  grew  steadily 


the  details  of  armor,  gun  mounting,  and  speed 
were  differently  solved  in  each.  As  far  as  gun 
emplacement  is  concerned  the  American  system 
has  gradually  superseded  all  others.  This  places 
all  the  turrets  on  the  centre  line;  the  second 
turret  is  high  enough  to  fire  over  the  first,  and 
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mie  of  the  aftertumta  (not  the  afteimoBt)  it 
hij^  enough  to  fire  over  the  others.  This  ar- 
rangement  brings  all  guns  into  each  broadside 
and  gives  a  reasonably  powerful  and  whollj  un- 
obstructed bow  and  stem  fire. 

The  size  of  battleships  and  the  calibre  of  their 
gmts  have  ccmtinned  to  inereaa^  while  their 


■arma  si  iii  ssaii  Qumm  njuaais,  ooupLinD  1914. 
Note  Mibnwrged  utittHpedo  armor. 

armor  has  changed  In  many  ways.  To  reduce 
turret  interference  3-gun  and  4-gun  turrets  have 
been  adopted — the  latter  in  tne  French  naw 
onfy.  In  the  United  States  ttie  2-gan  turret  u 
pnoerred,  but  3-gun  iwrantii^  are  accepted  in 
view  ot  the  improved  bow  uid  stem  fire  and 


onniAii  UATOJUaa  wOma,  1914. 

fresdtnn  fhnn  isterferenoe  of  fire  betweoi  tur- 
rets. In  the  Brittah,  German,  and  Japanese 
navies  only  two  guns  are  mounted  in  a  single 
turret.  In  the  ships  of  different  navies  in  1916 
the  calibres  adopted  were  as  follows:  United 
States,  14-inch;  Oreat  Britain,  15-inch;  Ger- 
many. 15-indi;  Fraiice,  13.4-inch;  Italy,  12-Indi; 


mnru  statbs  UAmimmtt  oAunrnmA,  1915. 

Russia,  12-inch;  Japan,  14-incb;  Austria,  14- 
inch.  The  largest  battleships  under  construction 
in  1910  were  the  vessels  of  the  California  class 
in  the  United  States  navy,  which  have  a  dis- 

Elaeement  of  32,000  tons.  The  average  speed  of 
atUeshipB  is  about  21  knots,  thouj^  the  Italian 
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vessels  under  omstouction  in  1016  were  to  have 
2S  knots,  the  recoit  German  battleships  23.  and 
those  of  one  class  <rf  Britiidi  shq>s  oinaideted  in 

1915  have  25  knots. 

The  armor  of  iMLttleships  has  tcaided  to  grow 
in  thickness  in  recent  years,  owin^  to  increasing 
calibres  of  guns  carried.  Mudi  internal  armor 
is  now  fitted.  This  consists  of  armored  bulk- 
heads and  dedcB,  which  are  designed  to  resist, 
heavy  shells  and  torpedo  explosions.  In  United 
States  ships  atiout  one-fourth  the  total  wei^t 
of  armor  carried  is  internal.  To  provide  for 
this  additional  wei^t  without  adding  unduly 
to  the  displacement,  all  armor  has  been  removed 
from  over  the  auxiliary  antitorpedo-boat  bat- 
tery, and  the  water-line  belt  is  not  oarried  to  the 
stem. 

The  dfivdopment  of  battleships  in  the  United 
States  navy  has  been  nearfy  nnifOTm.  The  first 
was  the  Teaat,  of  6300  t<m8,  laid  down  in  1880. 
Her  design  was  purdiased  in  England  and  was 
not  satisfactory.  The  vessels  of  the  Oregon 
class,  laid  down  in  1891.  were  highly  approved 
except  as  regards  freeboard.  This  was  low,  as 
Congress  had  appr<^riated  for  ooaat-line  and  not 
teaming  battleships.  Their  battery  and  armor 
made  than  the  most  powerful  ships  afioat.  The 
/otoo,  whicdi  followed  in  1803,  was  a  hi^-free- 
board,  seagoing  vessel,  and  the  glaring  ^eet  of 
the  Ortgon  class  was  therefore  corrected.  The 
Eeartarge  and  the  Emtuoky  (1806)  were  no 
great  improvement  on  the  lotoa,  andthe  Alo&ama 
(1807)  and  the  Maine  (1809)  classes  were  in- 
ferior to  their  predecessors  in  flatting  ability, 
owing  to  the  (xnission  of  the  8-inon  gun  in  their 
auxiuary  batteries,  following  European  practice. 
The  five  ships  of  the  New  Jersey  class  were  a 
distinct  advance,  theix  armor  was  better,  and 
the  8-inch  gun  sgidn  appeared  in  their  batteries. 
The  Idaho  and  the  Miannippi  were  odd  numbers, 
deficient  in  speed,  and  too  small  for  their  date. 
Their  construction  was  forced  on  the  Navy  De- 
partment by  Congress.  Fortunately  tbey  were 
sold  to  Greece  and  are  no  longer  in  a  position  to 
hamper  the  movements  of  the  second  line  of  the 
fleet.  The  Connectiout  (1902)  class  of  six  ships 
was  excellent  as  to  armor  and  machinery,  but 
their  guns  should  have  been  all  12-inch  and  8< 
inch  pieces — the  7-inch  were  a  mistake.  The 
vessels  of  the  Michigan  (1006)  class  were  the 
first  of  American  dreadnoughts  and  had  the  Ideal 
gun  arrangement,  eight  guns  in  four  turrets  on 
the  midship  line,  the  second  and  third  turrets 
raised  to  permit  their  guns  to  fire  over  the  first 
and  fourth.  In  the  later  dreadnou^ts,  from  the 
Delaware  to  the  OoU/omja,  the  improvement  in 
armor  and  gun  emplacement  was  uniform.  Hie 
OaHfomia,  of  32,000  tons,  twelve  14-inch  guns, 
arraDsed  to  fire  six  ahead,  ux  astern,  twelve  on 
each  beam,  oil  fuel,  direct  electric  drive,  and  a 
superior  thicloiees  and  arrangement  of  armor,  in 
1016  had  no  superior  in  fighting  capacity. 

In  addition  to  battleships  three  other  classes 
of  armored  vessels  are  used — coast-defense  ships, 
armored  cruisers,  and  battle  cruisers.  Coast- 
defense  sbipe  are  of  no  specific  type;  gunboats, 
monitors,  and  old  battleships  are  utilized.  They 
are  of  value  under  certain  conditions,  but  are 
of  too  little  importance  for  special  ctmsideration 
in  this  brief  review.  Armored  cruisers  once  fig- 
ured largely  in  the  navies  of  the  world,  though 
the  specific  work  for  which  they  were  suited  was 
never  very  great  and  was  much  reduced  hy  the 
increase  of  speed  in  lutttleships  and  the  disap- 
pearance of  the  large  protected  cruisers.  Hie 
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battle  cruiser  is  not  a  development  of  the  ar- 
mored cruiier,  but  oi  the  battkdiip.  The  tiieorj 
of  the  armored  cruiser  was  that  guns  and  armor 
were  saerifloed  to  speed.  In  the  battle  cruiser, 
guns  of  battlMhip  size  are  retained,  nor  is  the 
number  much  reduced.  Hie  greatly  augmented 
speed  is  obtained  at  the  expense  of  some  reduc- 
tion of  armor  and  hj  increaBinr  the  displace- 
ment. Battle  cruisers  are  therefore,  as  a  rule, 
somewhat  luver  than  battleships.  Their  rOle  is 
a  wide  one.  Their  offensiye  powers  enable  them 
to  eoe^tonite  with  the  first  line  of  battle,  to  re- 
fsiforoe  weak  points  quiddy,  to  strike  weak 
points  in  the  enemy's  line,  to  li&rry  a  fleeing 
enemy,  to  turn  the  enemy's  flank,  to  obstruct 
the  cruiser  operations  of  the  enemy  and  destroy 
his  croisers,  to  seize  a  distant  base  for  fleet  use 
before  it  can  be  refinforced,  and  to  do  other 
things  for  which  thdr  hi^  offensive 
powers  eroeoiaDv  Itt  them.  Toe  wiginal  ivoto- 
trpes  of  the  battle  emiser  were  the  Italia  and 
the  Lgpanto,  built  for  the  Italian  navy  in  1878- 
83,  but  the  superiority  of  speed  was  insuffleient, 
and  a  full  realization  of  their  possible  rOle  was 
not  then  grasped ;  therefore  the  type  languished 
until  resurrected  in  the  Indomitable  class  of  the 
British  navy,  which  was  brou^t  out  immedi- 
ately after  the  Drtadmought.  The  speed  of  the 
iype  has  sinoe  rlsoi  from  27  knot*  in  the  Indom^ 
itabU  to  30  knots  In  the  Tiger,  kdA  it  was  re- 
ported tiiat  battle  eroisers  building  for  the  Brit- 
udi  and  German  navies  in  1916  would  have 
of  82  knots  or  thereabouts.    Up  to 
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1916  no  battle  cruisers  liad  been  built  for  the 
United  States,  French,  Italian,  or  Austrian  serv- 
ice, but  it  was  expected  that  the  United  States 
at  least  would  probably  add  some  to  its  fleet 
in  the  near  fatnn. 

For  information  on  naval  and  other  ships  not 
discussed  in  the  present  article,  see  Abmob 
pLaiK;  Battubbip;  CaniBEB;  Fbioatb;  Fuel 
Ship;  Galley;  Guns,  Naval;  Navies;  Ram, 
HABiinE;  Ship  and  Shipphvq;  Shipbuiloino; 
Slow;  ToRFgDO  Boat  (includes  Destroyers  and 
Bubmarmea)    and  similar  topics. 

BibUogn^y.  For  further  information,  con- 
sult: AwHHri  <^  th«  Office  of  Jfaviil  Intelligenee 
(United  States  navy),  particularly  for  1889  and 
aabsequoit  volumes;  J.  W.  Song,  The  Warahipa 
and  Vavies  of  <Ae  World  (New  York,  1880) ; 
Brassey,  British  Tfavy,  Vol.  i,  "Shipbuilding  for 
Pwrpoeee  of  War*'  (Portsmouth,  1886) ;  H. 
Bnefaard,  Torpiilee  et  torpUleurs  (Paris,  1889) ; 
id.,  Marinee  Hrang^ee  (ib.,  1891);  E.  W. 
Lloyd  and  A.  G.  Hadcock.  ArtUlerg:  Ita  Prog- 
rest  oNd  Preee%t  PoeitUm  (Portsmouth,  1893) ; 
Army  and  Jiavg  Year  Booh  (Philadelphia,  1896, 
1896) ;  H.  W.  Wihmi,  IrmuHaOa  m  Action  (2 
vols.,  Boston,  1897) ;  F.  H.  Bennett,  The  Moai- 
tor  and  the  Vavy  under  Bteam  (Boston  and 
New  York,  1900) ;  the  ATavoI  Annual  (London) ; 
the  Haval  Pocket  Book  (London,  annually) ;  B. 
Weyer,  Taachenhuch  der  Kriegafiotten  {Munich, 
anntully);  Alnumach  fUr  die  kaieerliche  und 


die  k6nigliche  Kriegamarine  (Pola,  annually); 
JourmU  of  the  Royal  United  Bervioe  IneHtiOion 
(London,  numthly) ;  Rivieta  MaritHma  (Rome, 
mtmtbly) ;  Prooeedinga  of  the  United  Btatet 
fiaval  Institute  (Annapolis,  bimonthly)  ;  Vauti- 
oua  (Berlin,  annually) ;  Journal  of  the  Ameri- 
can Society  of  Naval  Engineers  (  Washington, 
quarterly) ;  Le  Yacht  (Paris,  weekly) ;  Scientific 
Amerioan  (New  York,  weekly). 

SHIP,  Cabtel.   See  Cabtel. 

SHIP,  CterxBAL.  See  Qenebu.  Ship. 

SHlPt  Ouabd.  See  Guabd  Bajr, 

SHIP,  LoAD-LiHB  Masks  of.  See  Lou>-Lnra 
MabKS  OF  VEsraLS. 

SHIP,  MKAStTBEUENT  OF,  FOB  ToNNAOK.  See 
MttABUHBMgWT  OF  SHIPS  FOB  TONNAQE. 

SHIP,  Naval.  See  Abhob  Plate;  Battle- 
ship; Cbuibib;  Fbioats;  Fuel  Ship;  Galley; 
Rah,  Mabirb;  Ship,  Abwmbed;  Shifbuildino; 
Sloop;  Tobpepo  Boat. 

BHVf  AND  flUlFPUra  (AS.  edp,  ship). 
The  nibject  is  treated  in  this  article  under  sep- 
arate heads  in  the  following  order:  sailing  ships; 
power  navigation ;  development  of  the  steam^ip 
and  other  forms  of  power-propelled  vessels; 
classification  of  ships  for  marine  insurance; 
merchant  shipping;  tables  showing  tonnage  of 
ships  in  the  mercantile  navies  of  ine  worl^  etc. 

SAIUITO  SHIPS 

In  strictly  nautical  nomendatore,  during  the 
latter  days  of  the  sailing-ship  era,  the  term 
"ship"  was  used  to  designate  a  large  vessel  with 
three  or  more  masts,  of  which  at  least  three 
were  square-rifled.  It  is  now  quite  generally 
used  to  designate  any  vessd  large  enough  for 
the  crew  (ud  passengers  if  any)  to  live  on 
board. 

Among  the  esrliest  builders  of  ships  were  the 
:^^tians,  ChaUUsans,  Hindus,  and  Chinese.  The 
oldest  ocisting  records  were  left  by  the  i^p- 
tians.  These  indicate  that  Bgyptisn  vessels 
large  enoufj^  to  carry  50  or  more  persons  were 
in  use  more  than  6000  years  ago.  So  far  as 
merchant  vessels  were  concerned  30  cmturies 
made  but  little  change  in  th^  except  a  slight 
increase  in  size.  From  the  days  of  the  Phceni- 
dan  ascendancy  to  the  time  of  Columbus  the 
improvement  in  rize,  speed,  or  seaworthiness  was 
very  slight.  The  high  bows  and  stons  of  the 
earliest-known  designs  were  still  retained.  Few 
if  any  ships  of  the  time  were  much  over  100  feet 
in  length. 

Tlie  next  three  and  a  half  craturies  were  an 
era  of  development,  largely  brought  about  by 
the  discovery  of  America  and  the  way  to  India 
around  Good  Hope,  because  the  long  voyages 
to  Amoioa  and  India  demanded  vessels  that  were 
larger  and  more  seaworthy.  But,  although  the 
models  were  unproved,  the  largest  sailing  ships, 
until  after  the  advent  of  steam,  rarely  exceeded 
200  feet  in  length,  and  the  proportion  of  length 
to  beam  was  a.hout  4  to  1.  The  bows  and  stems 
were  still  high ;  thou^  no  longor  castle-like,  the 
external  shape  forward  was  very  bluff,  at  the 
stem  hardly  less  so.  This  was  particularly  the 
case  in  merctunt  vessels  and  line-of-battle  diips. 
Frigates  and  some  trading  craft  were  somewhat 
sharper.  These  full  lines  and  Inroad  beams  gave 
great  handiness  in  battle,  in  crowded  harbors, 
and  in  narrow  passages,  also  carrying  power 
for  a  heavy  freight  or  many  guns  and  men,  but 
they  did  not  conduce  to  speed. 

The  advent  of  steam  changed  conditions  mate- 
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rially.  Sailing  vessels  soon  ceased  to  be  used  as 
fighting  ships;  in  the  merchant  service  they  had 
to  compete  with  steamers.  Handiness  was  there- 
fore sacrificed  to  speed  and  the  spread  of  canvas 
much  increased.  The  famous  clipper  ships  were 
intended  for  long  voyages  and  frequently  made 
such  fast  paaeages  as  to  rival  the  best  eteamer 
records.  The  Dreadnought  made  the  passage 
from  Liverpool  to  New  York  in  13  days,  8 
hours  and  the  Red  Jacket  in  13  days,  11  hours, 
25  minutes.  The  ordinary  fast  mail-steamer 
passage  was  then  about  10  days- 
Modem  sailing  ships  are  built  on  lines  similar 
to  those  of  the  old  clippers.  Their  speed  under 
sail  is  somewhat  inferior,  but  they  are  designed 
for  greater  proportional  carrying  capacity,  and 
the  numerous  small  and  ligiit  sails,  which  added 
slightly  to  the  speed  and  much  to  the  cost  of 
maintaiance,  are  no  longer  fitted.  A  very  large 
majority  of  existing  sailing  ships  are  built  of 
wood,  but  steel  is  being  used  for  many  of  the 
newer  ones,  as  steel  ships  require  less  extensive 
repairs  and  cariy  more  cargo  on  the  same  ex- 
terior dimensions-  The  lower  masts  and,  in  some 
cases,  the  upper  masts  and  yards  are  of  iron, 
while  wire  has  almost  entir^  displaced  hemp 
for  stuiding  rigging. 

The  sails,  masts,  and  spars  of  sailing  vessels 
are  arranged  in  many  different  ways — m  nauti- 
cal language,  the  vessels  have  different  rigs — 
and  each  particular  style  of  arrangement  has 
its  own  distinguishing  name.  The  more  com- 
mon forms  are  ship  rig,  bark  rig,  barkentiue 
rig,  bri^  rig,  brigantine  rig,  schooner  rig, .  etc. 
Bach  principal  type  of  rig  has  variations;  thus, 
we  have  four-masted  ihips,  four-masted  barks 
and  barkentines,  schooners  with  topsail  yards 
and  others  with  as  many  as  seven  masts.  The 
accompanying  plate  shows  in  detail  the  rigging 
of  a  modem  full-ri^:ed  ship. 

In  the  coasting  trade  of  the  United  States 
large  schooners  (q.v.)  have  almost  wholly  dis- 
placed square-rij^i^  vessels.  They  carry  two 
to  seven  masts  (two  to  four  are  most  common), 
and  the  larger  ones  exceed  in  length  and  carry- 
ing capacity  any  of  the  old  square  riggers.  The 

Erimary  advantage  of  the  schooner  is  the  ease  of 
andling  her  sails,  wher^>y  tiie  size  of  the  crew 
is  reduced.  Furthermore  she  lies  closer  to  the 
wind  than  a  square  rigger.  In  nearly  all  large 
sailing  vessels  steam  or  other  power,  usually 
internal-combustion  engines,  is  fitted  to  assist 
in  handling  sails  and  cargo. 

Notwithstanding  the  improvement  in  sailing 
vessds,  they  are  gradually  being  driven  out  of 
biiriness  by  the  steamer,  which  is  able  to  handle 
frei^t  more  quickly,  with  greater  certainty,  and 
in  many  trades  more  cheaply.  The  sole  hope 
that  remains  to  the  sailing  ship  lies  in  auxiliary 

Sropulsion  by  heavy  oil  engines.  See  Babk; 
BIO;  CUPPEE;  Deck;  Feioate;  Galuet;  Load- 
LiRE  Masks  of  Vessels;  Mast;  Measitbement 
OF  Ships;  Navies;  Navzoatioit;  Rah,  MAttiHB; 
Sail;  Schooneb. 

IBlbllography.  Jal,  ArcMologie  navale  (2 
vols.,  Paris,  1840) ;  Cbabaa,  Etwies  sur  I'anti- 
quits  historigue  (ib.,  1873);  Parker,  Fleets  of 
the  World:  The  Galley  Period  {New  York, 
1878) ;  Samuels,  From  the  Forecastle  to  the 
Cabm  {ib.,  1887);  Marquis  de  Folin,  Bateaua 
et  navires  (Paris,  1892) ;  Rawlinson,  History  of 
Egypt  (New  York,  1900) ;  id.,  Seven  Great  Mon- 
ari^iea  (ib.,  1900)  ;  Chatterton,  Sailing  Ships 
and  their  Story  (Liondon.  1900);  Marvin,  The 
Amerwam  Uerohawt  Jforine  (New  Yoric,  1910) ; 


Lindsay,  History  of  Merohant  Bhiffing  and  Am- 
cient  Commerce  (London). 

POWEB  NAVIGATION 

Development  of  Fower-Frot>elled  Vessels. 
In  a  statement  which  was  published  in  1825 
Tomfia  Gonzales  asserted  that  in  the  year  1543 
Blasco  de  Garay  successfully  propelled  a  vessel 
by  steam  in  the  hartmr  of  Buoelona.  About  30 
years  later  the  papers  in  the  ease  were  examined 
by  John  McGr^r,  a  Scottish  lawyer  and  anti- 
quary, who  found  that  De  Garay's  apparatus 
consisted  of  paddle  wheds  turned  by  men.  Some- 
time later  M.  Burgenroth  made  copies  of  all  the 
documents  concerning  the  aperimmta  and 
claims,  and  they  fully  confirm  Mr.  McGregor's 


KTTUS'  BOAT, 

From  an  old  diawias. 

finding.  In  1818  David  BumBcy  and  Gliomas 
WUdgoose  patented  an  engine  "To  make 
boates  for  the  carryage  of  burthens  and  pas- 
sengers upon  the  water  as  swift  in  calms  and 
more  saft  in  storms  than  boats  full  sayled  in 
greater  wynes."  In  1630  David  Rumseye  (pre- 
sumably the  same  as  the  forgoing)  took  out 
another  similar  patent.  Salomon  de  Caus,  a 
native  of  Normandy,  is  said  to  have  first  tiiought 
of  using  steam  for  propelling  boats  in  1615.  ms 
ideas  were  ridiculed,  and  he  was  eventually  im- 
prisoned as  a  crazy  man.  In  1690  Prof.  Denis 
Papin  of  Blois  (France)  described  his  invention 
of  the  steam  cylinder  in  which  the  piston  was 
driven  by  atmospheric  pressure  when  the  steam 
before  it  was  condensed.  In  his  remarks  con- 
cerning its  possible  use  he  mentioned  the  pro- 
pulsion of  ships  by  remi  rotatilea  or  paddle 
wheels.  In  1707  he  built  a  steamboat  which  he 
navigated  on  ^e  river  Fulda,  but  his  success 
brought  <Hily  ridicule  and  abuse;  his  boat  was 
destroyed  and  he  escaped  to  England,  whve  he 
died  three  years  later. 

In  1698  Thomas  Savary  of  London  suj^^ested 
the  use  of  steam-driven  paddle  wheels,  but  made 
no  effort  to  carry  out  his  ideas.  In  1729  Dr. 
John  Allen  took  out  a  patent  in  England  for  a 
method  of  propelling  a  boat  by  means  of  forcing 
water  out  through  Ae  stern  with  steam  or  other 
pressure.  In  1736  Jonatltan  Hulls,  a  clock- 
maker  of  Campden,  Ehi^nd,  took  out  a  patent 
for  a  stem-wheel  boat  driven  by  steam.  His 
drawings  and  detailed  descriptions  of  his  inven- 
tions are  extant,  and  he  actually  built  a  boat, 
though  it  failed  to  realize  his  expectations.  In 
1752  the  French  Academy  of  Sciences  awarded  a 
prize  to  the  distinguished  Swiss  physicist  Daniel 
Bernoulli  for  an  essay  upon  propelling  boats  by 
steam,  in  which  he  recommended  the  use  of  a 
screw  propeller.  In  1775  the  Marquis  de 
Jouffroy  began  experiments  with  steam  propul- 
sion. Jouffroy'e  last  steamboat  was  driven  by 
paddle  wheels  and  was  so  far  successful  that  it 
continued  to  navigate  the  SaAne  for  16  months. 
From  lack  of  means  to  develop  his  invmtion 
further  he  abandoned  all  work  upon  it. 

Up  to  this  time  practicable  steam  navigation 
was  impossible  because  a  suitaUe  steam  engine 
did  not  exist.  Ihis  deficiency  was  supplied  ^ 
Watt,  who  took  out  his  first  patent  tai  1769, 
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but  the  engines  contemplated  were  really  single- 
acting  pumps.  Watt,  however,  had  in  mind  their 
use  for  other  purposes,  for  in  1770  he  suggested 
driving  vessels  by  means  of  his  engines  operating 
a  screw  propeller.  In  1782  Watt  brought  out  the 
double-acting  ragine  and  developed  the  principle 
of  expansive  workine  1^  cutting  off  the  supply 
of  abeam  at  a  snitable  point  instead  of  allowing 
it  to  follow  full  stroke.  All  the  ctmditions  nec- 
esaaiy  for  the  propulsion  of  vessels  by  steam 
were  now  in  existence,  and  experimental  boats 
rapidly  appeared. 

In  1784  James  Rumsey  exhibited  a  rude  work- 
ing model  of  a  steamboat  at  Berkeley  Springs, 
Va.  It  had  a  speed  of  about  3  miles  an  hour 
and  was  driven  by  the  ejection  of  water  throu^ 
a  tube  at  the  stem.  Later  Rumsey  built  other 
models  and  boats,  but  none  gave  a  speed  of  over 
4  miles  per  hour.  John  Fitch's  boats  were  fitted 
with  various  types  of  propelling  devices.  In 
1786  he  laid  before  the  American  Philosophieal 
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Society  of  Philadelphia  the  descriptions  and 
drawings  for  a  proposed  steamboat.  In  1786 
this  boat  was  built,  and  trials  were  made  with 
a  screw  propeller,  a  "screw  of  paddles,"  an  end- 
less chain  of  paddles,  and  paddle  wheels,  but 
without  much  success.  A  new  boat,  built  in 
1788,  had  paddles  at  the  stem  pivoted  to  an 
overhead  frame.  This  boat  made  the  trip  of  20 
miles  from  Philadelphia  to  Burlington  in  three 
hours  and  ten  minutes — an  average  speed  of  6.3 
miles  per  hour — and  may  therefore  be  considered 
the  first  successful  stf^mboat.  Fitch  built  a 
new  and  larger  boat  in  1789,  which,  with  side 
paddles,  attidiied  a  speed  of  8  miles  per  hour 
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and  ran  r^nlarly  as  a  passenger  and  freight 
boat  on  the  Delaware  River  during  the  summer 
of  1790. 

Patridc  Miller,  a  retired  banker  of  Edinburgh, 
for  several  years  experimented  with  boat  propul- 
sion of  different  types  in  a  lake  on  his  estate  of 
Dalflwintoa  in  Diimfriesshire.  Paddle  wheels 
turned  by  several  men  were  tried  in  a  race  with 
a  fast  boat  using  oars,  and  the  paddle  boat  won. 
Largely  at  the  instance  of  James  Taylor,  a  tutor 
Vol.  XXI.— 2 


in  his  family,  Miller  engaged  William  Syming- 
ton, a  Scottish  engineer,  to  fit  his  boat  with 
steam  power.  A  small  boat  (see  illustration) 
was  tried  and  gave  such  success  that  a  larger 
one  was  built  in  1789.  In  October  of  that  year 
this  boat  attained  a  speed  of  7  miles  per  hour 
on  the  Forth  and  Clyde  Canal.  In  1801  Syming- 
ton was  commissioned  by  Lord  Dnndas  of  Kerse 
to  build  a  steamer  for  towing  barges  on  the 
Forth  and  Clyde  Canal.  This  was  the  celebrated 
Charlotte  Dundas.  Her  machinery  was  far  in  ad- 
vance of  her  time,  and  she  was  a  success  in  all 
essential  respects,  but  the  proprietors  of  the 
canal  refused  to  allow  her  to  be  used  because 
tbey  feared  the  effects  of  the  wash  from  her 
paddles  on  the  banks  oif  the  canal. 

Nathan  Read  of  Salem,  Mass.,  built  a  success- 
ful paddle-wheel  steambMit  in  1789  and  in  1791 
patented  the  multitubular  boiler.  Oliver  Evans 
of  Philadelphia,  Samuel  Morey,  and  Col.  John 
Stevens  produced  successful  boats  about  this 
time  or  a  little  later.  Stevens  boats  were  nu- 
merous, and  many  were  successful;  one,  built  in 
1804,  had  twin  screws.  Stevens  completed  the 
steamboat  Ptusnia  in  1807,  a  few  days  after  the 
Clermont  started  on  her  maiden  trip.  Not  being 
permitted  to  opwate  in  New  York  waters,  she 
was  used  for  a  time  to  carry  passengers  on  the 
Baritan  River  between  New  Brunswidt  in  New 
Jersey  and  the  city  of  New  York.  In  1809  she 
was  sent  by  sea  to  Philadelphia  and  plied  regu- 
larly on  the  Delaware  for  six  years.  Her  speed 
was  about  the  same  as  that  of  the  Clermont,  but 
the  engines  embodied  many  superior  features. 

The  advent  of  Robert  Fulton's  Clermont  marks 
tile  boninning  of  steam  navimtion  as  a  com- 
merdal  success.  In  1797  Fulton  (q.v.)  went 
from  England  to  Paris  and  soon  afterward  b^an 
experiments  with  submarine  torpedoes  and  tor- 
pedo boats.  About  1801  he  secured  the  assistance 
of  Robert  Livingston,  then  the  United  States 
Minister  to  France,  and  they  built  a  small  steam- 
boat. In  1804,  as  the  agent  of  Livingston,  Ful- 
ton went  to  England,  where  he  ordered  of  Boul- 
ton  and  Watt  uie  machinery  for  a  much  larger 
Tessd,  which  was  to  he  nailt  in  the  United 
States.  A  hull,  built  in  New  York,  was  launched 
early  in  1807,  the  engines  were  placed  on  board, 
and  on  Aug.  7,  1807,  the  Clermont  started  on 
her  trial  trip.  Without  stopping  she  proceeded 
to  Clermont,  the  home  of  Livingston,  on  the  Hud- 
son, 110  miles  away,  and  20  hours  later  went  on 
to  Albany.  The  n^  day  she  started  for  New 
York  and  made  the  trip  in  30  hours  at  an  average 
speed  of  6  miles  per  hour.  Within  a  month  she 
began  to  run  regularly  between  New  York  and 
Albany. 

The  success  of  steam  navigation  in  sheltered 
waters  was  now  assured,  and  steamboate  multi- 
plied rapidly,  especially  in  the  United  States. 
The  first  commercial  steamboat  in  Great  Britain 
was  the  Comet,  built  for  Henry  Bell.  She  was 
only  40  feet  long  (lees  tiian  one-third  the  length 
of  the  Clermont),  her  beam  was  10%  feet,  and 
she  had  engines  of  three  horse  power,  which  gave 
a  speed  of  6  miles  per  hour.  The  British  steam 
coasting  trade  grew  rapidly  and  soon  extended 
to  the  Continent,  the  first  Dover-Calais  line  being 
started  in  1820.  In  the  previous  year  the  Dublin- 
Holyhead  sn^ce  was  begun. 

DEVELOPMENT  OF  THE  BTEAM8HIP 

The  first  steamer  to  cross  the  Atlantic  was  the 
American-built  Bavaimah,  of  350  tons  and  a 
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lenffOt  oi  100  feet,  which  croafted  from  Savannah 
to  Uverpool  in  26  days.  In  her,  however*  ttie 
en^nes  were  purely  auxiliary;  she  was  fitted 
with  full  Ball  power,  and,  when  the  wind  was 
fair  or  the  sea  too  rou^  for  steaming,  the 
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making  a  few  tripB,  and,  althou^  the  Oreat 
Wettem  continued  running,  she  lost  monejr  for 
the  company  thai  owned  her.  In  1830  Sunuel 
Cunard  of  Halifwc,  Nova  Sootia,  founded  the 
Cunard  line.   AsaiBted  by  a  liberal  government 
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38.5 
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24.0 


paddle  wheels  were  unrigged  and  taken  in  oa 
deck.  She  was  followed  in  1828  by  the  Dutch 
steamer  Curasao  and  in  1832  by  the  CanatUan- 
built  Boyal  WiUiam.  The  beginning  of  real 
transatlantic  voyages  under  steam  was  made  by 
the  Siriua  and  the  Or«a  Wettem.  The  Birim 
started  on  April  4,  1838,  and  the  Oreat  Weetem 
four  days  later.  They  arrived  in  New  York 
within  24  hours  of  eadi  other*  on  April  22  and 


subsidy,  it  was  commerelalty  successful  irom 
the  stc^.  The  Cunard  Company  enjoyed  a  prac- 
tical monopoly  of  the  transatlantic  service  until 
1860,  when  the  Collins  (American)  and  Inman 
lines  were  started.  The  Collins  lost  two  of  its 
steamers,  its  sulMidy  was  withdrawn,  and  it  dia- 
continned  its  service  in  18S8.  Two  other  Ameri- 
can lines  were  started  in  18S0,  the  New  Yoric 
and  the  Bavre  Steamship  Company  and  the 


MO 


800 
800 
000 
600 
400 


800 
900 
100 


4i 


1 


Date 


i 


DiAOKui  amm  cubyt  whicb  snnrs  ma  tmcbmuu  at  lbnoth  or  nLumATLumc 

BAnO  CM  nn  LONOSM  BTSAHItt  IM  BBKVICB  AT  TU  BND  OW  BACK  DBCAOE.  OHTTTIMO 


1840--1916, 
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23.  The  average  speed  of  the  Siriua  was  161 
miles  per  day— the  highest  220  miles  and  the 
lowest  80  (half  a  day  only) ;  the  amount  of 
coal  consumed  was  4S0  tons.  The  Oreat  Wettem 
averaged  208  miles  per  day,  and  her  highest  run 
was  247  miles.  Neither  vessel  carried  much  sail. 

For  two  or  three  yeus  the  transatlantic  serv- 
ice was  very  irr^lar,  chiefly  because  it  was  un- 
profitable.   The  Sirwt  was  withdrawn  after 


Vandnbilt  line.  Both  ceased  running  at  the 
b«nnning  of  the  Civil  War. 

The  Inman  line  was  more  auccessful.  Though 
without  a  government  subsidy  at  first,  it  had  ex- 
cellent mail  contracts.  It  began  its  career  with 
steamen  built  of  iron  and  propelled  by  screws, 
lliough  no  faster  than  the  wooaen  paddle-wheel 
Cunarders,  ttiey  were  cheaper  to  operate.  The 
screw  pri^Uer  (q.v.)  now  b^an  rapidly  to  re- 
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plaee  the  paddle  wheel,  thoimh  the  Cunard  Com- 
puy  launched  the  Scotia,  uieir  last  and  finest 
paddle  steamer,  in  1861.  The  rapid  increase  in 
the  flize  of  ocean  steamahipB  between  1840  and 
1865  led  to  the  production  of  the  Oreat  Eastern 
(q.v.)>  but  she  was  half  a  century  ahead  of  the 
demands  of  ocean  traffic  and  the  adequate  derel- 
opment  of  marine  engineering.  She  was  fitted 
with  both  screw  and  paddle  engines,  as  it  was 
thought  impossible  for  either  separately  to  de- 
liver sufficient  propulsive  effect.  The  combina- 
tim  was  not  an  economical  o&e  and  was  a  lead- 
ing cause  of  her  failure  as  a  commercial  venture. 

In  the  fight  for  supremacy  the  screw  had,  by 
1860,  become  the  miqueetioned  victor  over  the 
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The  demand  for  increased  speed  and  reduction 
in  weight  of  machinery  for  a  given  horse  power 
led  to  still  higher  steam  pressures  and  greater 
engine  speed.  The  range  of  economical  expansion 
in  two  cylinders  being  limited,  the  tricompound 
or  triple-expansion  engine  was  designed.  The 
gain  was  tmjfold.  The  new  encinea  were  lighter 
than  their  predecessors  of  equal  power,  and  they 
were  also  more  economical.  The  first  large  ves- 
sel to  be  fitted  with  them  was  probably  the  Pro- 
pontic,  which  in  1874  was  supplied  with  ma- 
chinery designed  by  A.  C.  Kirk.  By  1880  the 
use  of  triple-erpansicm  engines  became  common, 
though  ccHnpound  engines  were  largely  used  for 
another  decade,  and  they  are  still  fitted  in  cer- 
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paddle  wheel  so  far  as  qeean  navigation  was  cm- 
ewned,  both  in  the  merdiant  marine  and  in  naval 
conBtmeticm.  Its  advantages  for  war  Teasels 
are  nmnerous,  but  the  greatest  of  these  is  the 
possibility  of  placing  all  the  propelliaff  machin- 
ery below  the  water  line;  and  this  of  itself  was 
dMisive.  In  merchant  steamers  the  advantages 
of  the  screw  are  of  a  different  kind.  The  draft 
and  depth  of  lading  of  screw  steamers  are  of  less 
importance  and  can  be  varied  within  much  wider 
limits  without  pere^tible  loss  of  efficiency;  roll- 
ing prodneea  little  effect;  and  thou^^  pitching 
vaaj  be  serious  In  short  vessels  in  whisb  the 
screw  is  not  deeply  immersed,  yet,  owing  to  the 
small  ordinary  angle  of  pitch,  the  screw  rarely 
rises  high  enough  above  the  surface  to  give 
trouble.  The  possible  wide  limits  within  which 
the  uze,  pitch,  and  blade  area  of  screws  may  be 
varied  adapt  them  to  the  various  types  of  mod- 
em engines,  and  the  possibility  of  using  several 
tamn  enables  the  power  on  a  single  shaft  to  be 
faqpt  wiAiu  practicable  limits. 


tain  steamers  where  the  conditions  favw  their 
economical  working. 

The  capability  of  the  water-tube  t3rpe  of 
boiler  to  lumish  very  high-pressure  steun  with 
ease  and  safety  reacted  upon  engine  design  and 
produced  the  quadruple-expansion  engine.  This 
held  its  own  for  a  time,  but  it  is  now  very 
largely  replaced  by  the  turbine  and  other  forms 
of  st^m  and  intemal-cmnbustlon  engines  for 
reasons  that  are  expli^ied  fully  un^  Ship- 
BUILDIKO,  Machinery. 

The  length  of  the  vogroge  and  the  vast  amount 
of  ti-affic  have  caused  the  transatlantic  trade  to 
be  the  principal  field  of  steamship  development. 
While  the  gain  in  size  and  speed  of  vessels  in 
this  trade  has  been  continuous  from  the  start, 
a  great  impulse  was  given  by  the  building  of 
the  Bfitawnio  and  Qermanto  for  the  White  Star 
line  in  1874.  They  at  once  reduced  to  about 
eight  days  the  average  length  of  passage  from 
Queenstown  to  New  York.  They  were  followed 
in  1870  by  tile  Arizotia  <rf  the  Oui<m  line,  con- 
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feasedly  built  to  outstrip  all  competitors,  and 
her  success  was  the  banning  of  a  race  for  speed 
supremacy  that  culminated  in  the  Mavretama 


to  be  added  to  the  great  lines.  The  first  of  these 
were  the  steamers  of  the  Pmntylvania  class 
<  13,000  gross  tons)  for  the  Hamburg-American 


MBHCHANT  MARINE 
TRumATuumc  BTXAmcM,  1916 
Table  ^rins  the  principal  dsUita  of  the  moat  important  tbmbIi,  Jan.  1,  1916 
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1009 

27.000 

37,000 

723.0 

78.2 

54.0 

20,000 

19.0 
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23.6 
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22,300 
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43.0 

35,000 

23.5 

1902 

12,185 

19.000 

577.0 

60.2 

42.0 

0,300 

16.0 

1902 

12.185 

19.000 

577.0 

60.2 

42.0 

9.200 

16.0 

1909 

18.694 

30.600 

620.0 

70.4 

40.0 

14,500 

18.0 

1914 

25,000 

697.0 

78.0 

50.0 

Bldg. 

1914 

60.000 

63,600 

900.0 

94.6 

64.3 

54.500 

22.0 

1911 

46.359 

52.300 

882.6 

92.0 

64.0 

50.000 

21.5 

1907 

24,541 

40,800 

726.0 

76.6 

57.0 

17.000 

18.0 

1904 

23.876 

40.700 

726.0 

76.0 

49.0 

15.000 

17.0 

1902 

21.036 

38,000 

697.0 

76.3 

48.0 

14,000 

16.5 

1901 

20.904 

37.900 

697.0 

75.0 

48.0 

14,000 

16.5 

AuEBicAN  Lim: 

St.  Paul  

Bt.  Louie  

New  York  

Philadelphia  

BuUt.  1888;  rebuilt.  I90I 
Cdnard  Like: 

Aquitania  

Mauretania  

Carroania  h  

Carooia  

Tnuksylvaoia  e  

CoMrAOMiB  OtoduLB  Taun&xuiiTiQttii: 

Frsooe  

Provence  

HAMBuno-Aifntcax  Ijhi:* 

Biamarok  

Vaterland  

Imperator  

Kaberln  Augiwta  Vlotoria  

Amerika  

Victoria  Luise  

NvivmBi:.AMD»-A]iSBteAN  Ijm: 

Rotterdam  

Nifluw  Amaterdam  

NoKTH  OmuK  Llotd  Lnra:  * 

Columbus  

Gecffge  Waahioston  

Kroaprinseasin  Ceoilie  

Kaiaer  Wilhehn  II  

KroDprins  WUbelm.  

Rkd  Lnm:* 

Roland  

Kroonland  

Lapland  

Belgenland  

(New  shi^  

Wbitii  Stak  Limb; 

Britannic  

Olympic  

Aonatio  

Baltic  

Cedria  

Celdo  


*  Ships  of  tbeee  tinea  were  not  r\uuung  (1916)  because  of  the  war.  Some  of  the  Oermaa  ahipa  were  laid  up  ia  borne  porta 
mad  some  wwe  interned  in  the  United  States.  The  Bel|^  ships  wm  mgtgoi  ia  other  servioe  or  laid  op. 

a.  Length  between  perpendiculars. 

b.  first  transatlantic  finer  to  have  turbine  enenea.  I 

c.  Fiiat  traoaatlantie  hnxr  to  have  seared  turune  enfines. 

Waay  of  tlw  luier  British  aleaman  mra  eivwed  in  aarvioe  of  the  navy  or  army  m  hoqrftal  ^pa.  ttnnwrta,  ate.,  in 
1910. 

and  the  LuHtania,  by  which  the  aTerage  passage  Company,  built  in  1897,  but  the  idea  was  more 
was  reduced  to  less  than  five  days.  fully  developed  in  the  White  Star  Celtic  (21,000 

The  very  fast  express  vessels  of  the  Atlantic    tons)  in  1901.   Other  lines  followed  suit.  The 

  next  step  was  the  great  jump  in  dimensions  made 

UNITED  STATES  MERCHANT  MARINE,  JUNE  30,  by  the  White  Star  Company  in  ^e  Olympio 
1915:  GENERAL  (46,000  tons)   in  1910,  soon  followed  by  the 

Tonnage  in  ford^i  tmde   1.871.543       Ham  burg- American  /mpm.*or(  62,000  tone)  in 

Fbreign  seaboms.eomfflenw.'.ozporte  and  1013.    In  these  vessels  the  speed  was  again  in- 

imports   8.957,098,176       creased,  but  not  at  the  expense  of  carrying  ca- 

P«^<^t  earned  m  Araencan   pacity,  a  feat  tendered  possible  by  increased  di- 

Tonna^e  in  ooMtiw  Wle,  in- mensions  and  improved  engine  design.    No  at- 

dudinf  Great  Lakes  awl  in-  toupt  had  yet  been  made  Up  to  1916  to  rival  the 

TclSe^wlmieflai«^y  -  ^-^S      Mauretania's  speed,  but  geared  turbines  and 

Ttmnage  in  deeiHaea  fiabwy   31,502        steam-electric    propulsion     (see  SHIPBUILDINO, 

Tonnage  oi  Great Ldua   2.818.009       Machinery)   have  both  proved  successful  and 

Total  tonnage  (foreign.ooasting.deep^)       8.389.429  highly  efficient,  and,  were  it  not  for  the  Great 

War,    new    record-breaking    express  steamers 

fleets  added  greatly  to  the  prestige  of  the  com-  would  probably  have  been  under  construction, 

panies  building  them,  but  they  were  not  always  The  largest  vessel  fitted  with  geared  turbines  is 

profitable,  and  the  rates  for  poss^agers  and  the  Cunard  liner  Tranaylvania,  of  19,000  tons* 

freight  were  high.   Large  vessels  of  less  speed  disphwanent  and  10,000  horse  power;  and  tiie 

and  much  greater  cargo  capacity  therefore  began  largest  one  fitted  for  electric  drive  is  the 
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TTnited  States  battleship  CaHfomiat  of  32,000 
tons  and  35,000  horee  power. 

The  steady  increaee  m  the  size  of  transatlan- 
tic steamers  is  shown  in  the  table  and  diagram, 
pages  12  and  13.  In  considering  the  regularity 
of  the  dereli^ment  the  Great  Eastern  should  be 
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ICBN;  MEASimBUENT;  libBOHANT  MABINE;  SABKIT 

AT  Sea;  8hipbitiu)iitg;  and  tables  givinff  sta- 
tistics of  merchant  shipping  on  pages  folwwiiig 

and  preceding. 

Bibliography.  Preble,  History  of  Bteam 
Navigation,   ISiS-lSSZ    (Philadelphia,  1883); 


UNITED  ffTATES  MERCHANT  MARINE.  JUNE,  80,  191S 

Aa  BEOAADfl  CSA.BACTER  Or  VGASELS  AND  TRADH 


euucna  or 

TBHBL* 

Totals 

Fordsn 

Domealio 

FUieriM 

No. 

Qron  tons 

No. 

Onm  torn 

No. 

Graae  ton* 

No. 

OroM  toofl 

8tnm  

8>a  

Om  

Gsna  

SS4 
656 
540 

1.329.790 
884,416 
16,874 

6.357 
6.048 
7,SS« 
660 
8,231 

4.444.587 
978,806 
138,080 
61,979 
867,032 

41 
263 
670 

7,039 
21,262 
13.040 

6.9S2 
5.866 
8,996 
660 
4.827 

6.781,416 
1,884,474 

162.394 
61.979 

999.186 

1,106 

133,184 

Toul  

2,7S5 

1,862.714 

28,072 

6.486.884 

1,874 

40.331 

26.701 

8.380.449 

omitted,  as  she  was  not  built  for  this  trade  and  Meeker,  History  of  Shipping  Subsidies  (New 

was,  as  regards  size,  40  years  ahead  of  her  time.  York,  1005) ;  Fletcher,  Steamahips  and  the  Storjf 

She  is  included  for  purposes  of  comparison.  of  their  Development  (Philadelphia,  1910) ;  Fry, 

The  introduction  of  internal-combustion  en-  Hiatorg  of  North  Atlantic  Steam  Navigation 

gines  for  marine  propulsiim  is  a  comparatively  (L<mdoD,  1896);  Blackmor^  The  Britiah  Mer- 

SHiroUILDINO  IN  THE  UNITED  STATES 
BHOwnro  TB>  mnmsK  or  DOcmtnrrBD  VBsnu  built  omum  tbm  racAL  thaw  WHoma  mm  30  fbohIIOH  io 


1911 

1912 

1913 

1914 

1916 

CUM 

No. 

Oron 
tons 

No. 

OroM 
tons 

No. 

GroM 
tons 

No. 

Grou 
tons 

No. 

Grou 
tons 

SMfineTMMlB  

82 

10,092 

95 

21,221 

72 

28,610 

61 

13,740 

61 

8,021 

StMun  veaaels  

969 

227,231 

1,051 

153,493 

1,004 

243,408 

778 

224,225 

751 

154,990 

Caiul  boBU  

51 

5.862 

27 

2.978 

39 

4,641 

26 

2,558 

40 

4.457 

BarsM  

320 

47.977 

332 

54.977 

360 

69,496 

297 

75,718 

315 

57,664 

1.422 

291,162 

1.605 

232,069 

1.476 

346.155 

1.161 

316,250 

1,157 

225.122 

recent  achierement.  For  years  only  gasoline 
engines  were  used  to  any  extent  ffsr  this  pur- 
pose, and  they  were  cmplOTed  almost  ezelu^Tely 
m  small  craft.  Aboot  1910  Diesel  heaTy-oil 
aigines  b«gan  to  l>e  fitted  In  larger  vessels. 

MERCHANT  VESSELS  (OVER  100  TONS)  LAUNCHED 
IN  EUROPEAN  COUNTRIES  IN  1913 


couimm 

Number 

Tonnage 

688 

1.932,153 

01 

48.339 

17 

61.757 

31 

40,932 

89 

176,095 

162 

495.226 

95 

104,293 

1.173 

2,828,795 

They  have  given  fair  satisfaction  for  horse 
powers  up  to  2000  in  single  engines,  and  larger 
engines  are  projected.  One  of  their  latest  ap- 
plications is  to  sulmarinM  for  surface  running, 
and  in  this  field  of  usefulness  th^  are  dis- 
^aeing  gucdine  machinery.  See  Tobfedo  Boat 
SUBMABIHE.   See  also  Cohuxbce;  Gbkat  East- 


eantile  Marine  (ib.,  1897) ;  Marvin,  The  Amori- 
oan  Merchant  Marine  (New  York,  1910). 

CLASsmoATioN  or  SHIPS  ns  icAsnn; 

INSUSANCI 

This  is  a  work  perftnined  1^  private  regis- 
tration societies.  These  were  first  formed  by 
the  underwriters  for  their  own  protection  vi 
secure  a  r^stry  of  all  ships  applying  for  in- 
surance in  which  would  be  recorded  such  in- 
formation as  might  be  necessary  to  guide  them 
in  granting  insurance.  The  character  of  the 
information  gradually  broadened  until  the  data 
recorded  include  full  particulars  in  re^rd  to 
the  vessel's  hull,  machinery,  and  equipmoi^ 
ownership,  master,  builders  of  hull  ana  ma- 
chinery, etc. 

From  the  information  so  obtained,  from  ex- 
perience gathered  through  inspection  and  survey 
of  vessels  in  all  stages  of  construction  and  oper- 
ation, and  from  other  sources  the  societies  have 
been  able  to  formulate  rules  for  construction, 
equipment,  and  operation.  The  rules  for  con- 
struction give  the  necessary  features  of  design 
to  secure  uie  highest  classification  and  the  mtni- 
miim  rates  of  insurance.  Tliey  also  give  in  great 
detail  the  character,  quality,  and  strength  of 
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materialB;  the  scantling  of  parts  of  the  ship's 
structure;  the  methods  of  lapping,  butting,  and 
calking;  size,  spacing,  and  character  of  rivets; 
the  fitting  of  bulkheads,  bulkhead  doors,  bot- 
tom and  doid>le-bottom  platii^;;  spacing  of 
frames,  beams,  etc.;  character  and  nmnb^  of 
piimps,  anchors,  chains,  etc.;  character  of  rud- 
der and  steering  gear;  details  of  the  machinery 
and  bt^ln-B  for  different  powers  and  steam  pres- 
sures; and  a  schedule  of  necessary  auxiliaries 


i6  SHIP  AJTD  SHIFFIVO 

Lloyd's  Register  succeeded  two  older  societies 
in  1834,  and  others  liave  since  tieen  merged  into 
it.  It  is  by  far  the  largest  of  all  the  registnr 
societies  in  scope  and  number  of  Tessela  clasaed, 
which  on  June  80, 191S,  was  10,S42  of  24»17M77 
tons.  Its  headquarters  are  in  hooAon.  The 
symbols  designating  the  highest  classiflcatirai 
are  ►J*  100 A  1  L.1C.C.  The  Maltese  cross 
indicates  smeial  survey;  lOOA  indicates  con- 
formity with  rules  as  regards  tiie  hull;  1  shows 


MERCHANT  SHIPPING  OF  THE  WORLD,  JULY  1.  191S 
(Frooi  IM>vtr*  Awuter,  1916-16) 


MATtOIt 

stbah  Am  onoB  rowmm 

SAIL 

TOTAL 

No. 

Tonnage 

Xo. 

Not  tODIUlf^ 

No. 

Net 

OroM 

Gntl  Britftin: 

United  Kinsdom  

8,67S 

11,760,277 

19,235,706 

SIO 

305.663 

9,266 

19.541,368 

Coloniw  

1,643 

930,764 

1,695,213 

625 

137.487 

3,068 

1,732.700 

Total  

11,353 

21,274,068 

1.863 

3.364.066 

4,854.748 

1.386 

1.037,891 

3.249 

5,893,639 

1.897 

2.661.945 

4,419.167 

269 

286,800 

2,106 

4,706.027 

1,668 

1.179,568 

1,977,809 

516 

661.379 

3,174 

3,530,188 

1.016 

1.190.800 

1,909,600 

623 

376,110 

1,539 

2,285.728 

1.156 

1.162,331 

1.826,068 

1,156 

1,826,068 

Italy  

6A5 

926.464 

1.513,631 

522 

m9i4 

1,177 

1,736,546 

710 

922,860 

1,498.619 

00 

24,028 

809 

1,622,547 

1.090 

674,808 

1,021.706 

372 

101.887 

1.462 

1,132,883 

744 

498.166 

861,951 

612 

262,811 

1.356 

1,064,762 

423 

630,840 

1,106,606 

11 

1,515 

433 

1,018,210 

433 

561,330 

892,001 

77 

16,734 

610 

908,726 

688 

639,134 

885,766 

54 

13,449 

642 

809,204 

586 

474,278 

803,701 

249 

61.295 

836 

854,096 

391 

182.223 

302,513 

63 

14,901 

443 

317,414 

159 

170.961 

269.262 

6 

7,175 

164 

376,427 

24S 

110.109 

188.771 

72 

33.762 

317 

332.533 

146 

67.163 

115,342 

67 

17320 

212 

133.163 

Chile  

03 

63.749 

100.320 

30 

28,272 

123 

128,593 

104 

66,610 

02.426 

102 

30.301 

206 

132.726 

79 

61,839 

07,536 

2 

543 

81 

98,079 

33 

30.660 

54,210 

1 

393 

34 

54,603 

Nora. — Only  veMela  of  100  tons  or  more  are  ineloded. 

*  looludee  veoaeb  on  the  Great  Lakea,  in  Hawaii,  Pwto  Rioo,  mmI  the  WiHipplnca, 

**  Japaneae  aailins  veaaeLi  not  included, 

t  Doea  not  include  veaaela  on  the  Caspian  Sea. 


and  their  capacities.  Plans  of  new  vessels  are 
submitted  to  the  sodety.  After  approval  the 
local  surveyor  oversees  the  work.  The  classi- 
fication of  the  vessel  upon  her  completion  is 
based  on  the  surveyor's  report,  occasionally  sup- 
plemented by  a  special  survey.  Nearly  all  re- 
cent editions  of  the  books  of  rules  and  tables  of 
the  various  societies  provide  for  steel  construc- 
tion only,  but  the  old  rules  are  in  force  (with 
some  modifications)  for  irm,  wood,  and  com- 
posite vessels,  and  they  are  etill  classed.  See 
article  on  Al. 

The  oldest  rwistration  society  is  the  Bureau 
Veritas,  founded  in  1828.  Its  beadqiutrters  are 
in  Paris.  The  number  of  existing  vessels  which 
have  received  their  classification  from  the  so- 
ciety is  about  4800.  The  highest  classification 
assigned  is  designated  bj^  the  following  symbols, 
I  3/3L  in  which  indicates  special 
survey;  I  that  the  vessel  is  in  all  respects  of 
the  I  (i.e.,  first)  class,  and  a  circle  shows  that 
the  number  of  water-tight  «»npartments  is  suf- 
ficient to  insure  flotation  in  still  water  with 
one  compartmeDt  open  to  the  sea — two  rings 
would  indicate  that  two  compartments  could  be 
flooded  without  causing  disaster;  3/3  that  the 
hull  and  machinery  are  excellent — a  letter  fol- 
lowing this  symbol  denotes  the  navigation  for 
which  the  vessel  is  Intended;  the  first  I  of  the 
last  group  signifies  that  the  wooden  parts  .of 
the  uip  are  satisfactory  and  tiie  second  I  that 
the  eqmpment  is  equalqr  so. 


efficiency  of  equipment;  L.X.C.  that  Lloyd's 
machinery  certificate  has  been  issued. 

The  British  Corporation  dates  from  1890.  Its 
headquarters  are  in  Glasgow.    The  number  of 

MERCHANT  BHIPPINQ  OF  THE  WORLD 

Of  JULY  1,  1914,  AMD  JULY  1,  1015 

(From  LUtyd't  Regitltr) 


Britiah  Empire .... 

Germaoy  

United  Statea  •  

Norway  

Franoe  

Japan**  

Italy  

Neuierlands  

Sweden.  .  •-  

AuMria-Hungary . . . 

Rwaiat....  

^lain  

Cfreeee  

Denmark  

Belgium  


Tonnaon 
JulylTraH 


.046,049 
,459.296 
,368.194 
,604,732 
,319,438 
,708,366 
,668,296 
,496,466 
.118,086 
.066.719 
,063,818 
S9S.S23 
886,868 
830.181 
352,124 


Tonnage 
JulyTT91 


Inoreaae  -t- 
916  DeBre—e  — 


21,274.068 
4,706.027 
5.892.639 
2,629.188 
2.285,728 
1.826.068 
1,736.546 
1,622,547 
1.122,883 
1,018.210 
1,064,762 
890.204 
908,725 
854,996 
276,427 


-1-229.019 
-763.269 
+624.445 
-I-  24,406 

-  33,710 
-1-117,682 
+  68.249 
-I-  26,092 
+  4,707 

-  37,609 
+  944 
+  381 
-I-  71,867 
+  34.815 

-  76.697 


Note. — Only  veasele  of  100  tona  or  more  are  included.' 
*  Ineludea  veaeele  on  the  Great  Lakes,  in  Hawaii.  Porto 
Rico,  Ataaka,  and  the  PhitipDinea. 

**  JapMMBe  sailing  veaada  not  included. 

t  Doea  not  include  vaaaela  on  the  Caapian  Bea. 

vessels  classed  is  about  760.  The  symbols  for 
bluest  classification  are  B.S.  ^  1C.B.&  Mt, 
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in  which  B.S.  indicates  that  the  hull  and  equip- 
ment conform  to  the  British  standard  and 
1C.B.S.  that  the  machinery  also  conforms  to  it. 
The  star      indicates  special  surv^. 

The  Record  of  American  and  Fweign  Shipping 
was  established  in  1867  by  the  American  Bureau 
at  Shipping  (then  called  the  American  Ship- 
masters Association).  Its  rules  have  received 
the  approval  of  the  United  States  government 
and  of  different  boards  of  underwriters  and 
constitute  the  standard  American  authority. 
The  headquarters  are  in  New  York,  and  the 
number  of  vessels  classified  is  about  1500.  The 
classification  symbols  are  Al  ILC^  in  which 
the  Maltese  cross  indicates  special  surroy;  Al 
indicates  emforml^  of  the  hull  and  equipment 
with  its  rolea,  and  ILC  that  a  machinery  oor- 
tificste  has  been  issued. 

The  Registro  Rationale  Italiano  has  its  head- 
guarterB  in  Genoa.  In  1010  it  succeeded  the 
Registro  Italiano.  Its  rules  are  the  same  as 
those  of  the  British  Corporation. 

The  Germaniscber  Lloyd  was  establidied  In 
18«7.  Its  headquarters  are  in  Berlin,  and  the 
number  of  shipa  classed  is  about  8000.  The  tmn- 
bote  for  highest  classifleation  are  ifi  IOO4 
•{1  1E.C.  The  Maltese  cross  bss  the  usual  sig- 
nification of  special  survey;  a  rectangle  about 
it  shows  that  the  water-ti^t-compartment  sys- 
tem ou^t  to  insure  flotation  witii  one  or  two 
compartanenta  flooded;  the  signification  of  the 
group  100^  is  that  the  hull  and  equipment 
conform  to  the  highest  requirements;  the  figure 
4  riniifica  that  we  vessel  is  to  be  resurveyed 
at  f£e  end  of  four  years,  when,  if  satlsfaetoiy, 
the  clawiflcatiffli  will  be  renewed;  11.0.  de- 
notes that  a  machinery  certificate  has  been 
issued. 

The  Norske  Veritas  was  oi^ranlzed  in  1864, 
and  its  headquarters  are  in  ^ristiania.  The 
nomber  of  ships  classed  is  about  1600,  and  the 
BVmbols  of  highest  classification  are  4*  ^■^^ 
^  i{i  IL  ft  K.V.  The  first  group,  lAl,  indi- 
cates excelloioe  of  hull;  the  next  figure,  1,  that 
the  equipment  is  einudW  satisfactory;  and  tbs 
last  group,  K.  *  &.V.,  that  an  engine  Mid 
boiler  certificate  has  heea  issued. 

ttUXPB  U  UJXIHO.  History.  The  simplest 
form  of  floating  craft  designed  to  support  and 
transport  men  or  objects  is  the  log;  the  next 
step  is  the  raft ;  then  the  dugout,  or  log  hollowed 
out;  the  hollowed-out  principle  being  established, 
the  canoe  of  bark  or  dcins  stretched  upon  li^t 
frames  naturally  followed  when  lightness  was  a 
matter  of  importance.  To  secure  increased  size 
tiie  dugouts  were  split  and  additional  planks  in- 
serted between  the  sides  to  form  a  broader  bot- 
tom, the  next  step  naturally  being  the  constnic- 
tion  of  a  vessel  of  planks  sewed  together  with 
ropes  or  held  togetner  with  wooden  pins  and 
braced  by  light  intwior  frames.  The  next  form 
was  that  of  a  vessel  in  which  the  planking  was 
attadied  to  Btrmg  frames  1^  wooden  pins  or 
metal  fastenings;  when  tbia  point  was  reached 
the  larger  craft  had  viuAe  or  partial  de(^. 
Lastly  we  have  the  iron  or  sted  Aip  of  the 
preset  day. 

The  earliest  i^mitian  drawings  show  boats  con- 
stracted  of  sawn  planks  and  having  sails  as  well 
as  oars.  Though  these  are  the  most  ancioit 
large  boats  of  which  we  have  positive  knowledge, 
and  altiion^  they  were  large  oiongh  to  carry  a 
great  many  men,  they  were  designed  for  use  on 
the  Nile  and  not  for  ^versing  &e  open  sea,  for 
the  Egyptians  were  not  a  seafaring  race.  The 


Chaldfeans  seem  to  have  been  navigators  and 
shipbuilders,  but  it  Is  certain  that  to  the  Phcerni- 
ciana  bdongs  the  principal  credit  for  the  de- 
velopment of  the  ship.  As  early  as  900  B.a 
the  l^onieian  war  guley  had  reached  the  tri- 
reme stage  and  had  decks,  masts,  yards,  stays, 
suls,  a  ram,  etc.  The  war  galleys  differed  from 
those  used  for  carrying  merchandise  in  bring 
longer,  faster  under  oars,  gmerally  larger,  and 
pnMwdy  less  seaworthy. 

Among  the  ships  of  the  ancients  there  were 
many  of  great  size,  but  it  is  doubtful  if  they 
were  strong  enough  to  have  gone  to  sea  in  the 
modem  sense  of  the  expression.  They  were 
chiefly  used  for  harbor  service  or  as  house  ttoats, 
and,  tiiougfa  some  were  fitted  as  men-of-war,  it 
does  not  amiear  that  they  were  ever  In  aetim. 
One  great  ship,  of  which  the  dimoisions  are  not 

grecisely  known,  was  built  for  Hiero  II,  King  of 
yraeuse,  under  the  direction  of  Archimedes. 
Though  the  descriptions  are  not  very  clear,  she 
seems  to  have  been  oopper-faatened  and  sheathed 
with  lead  laid  over  cloths  soaked  in  pitcfa.  She 
was  presented  by  Hiero  to  Ptolemy  Philopater 
soon  after  completion;  her  farther  history  is  un- 
known.  The  ordinary  trireme  galley  was  prob* 
ably  110  to  140  feet  in  length  (including  the 
beak)  and  had  a  breadth  of  14  to  18  feet.  This 
size  seems  to  have  been  the  general  favorite 
throu^out  the  galley  period.  As  ramming  was 
one  of  the  principal  methods  of  attadc,  speed, 
weight,  and  handiness  were  of  prime  importance, 
and  these  were  better  combined  in  the  trireme 
than  in  vessels  of  greater  or  less  size.  With  mer- 
chant vessels  the  oonditioas  were  somewhat  dlf- 
foent.  Merchant  galleys  used  their  sails  much 
more  and  had  less  imperative  need  of  speed. 
They  were  therefore  broader  in  proportion  to 
the  length. 

As  the  use  of  sails  became  more  common  and 
they  were  better  fitted,  ships  began  to  increase 
in  average  size,  the  advantage  of  speed  and 
power  being  with  the  larger  ones.  As  soon  as 
the  sea  power  of  Venice  b^Esn  to  wane  the  great 
centres  of  shipbuilding  changed  inm  ihe  Med- 
iterranean to  the  Atlantic,  the  North  Sea,  and 
the  Baltic.  William  the  Conqueror  invaded  Eng- 
land in  very  small  vessels,  but  100  years  later 
English  ships  of  considerable  size  were  in  use. 
King  John  established  a  royal  dockyard  at  Ports- 
mouth. Early  in  the  fourteenth  century  the  use 
of  large  sailing  ships  and  of  the  mariner's  com- 
pass had  become  general.  In  the  reign  of  Henry 
VIII  ship  construction  was  much  improved,  and 
ships  b^an  to  take  on  much  of  the  form  which 
they  have  preserved  to  the  present  day.  During 
the  next  four  centuries  improvements  of  design 
and  construction  were  continuously  made  until 
the  wooden  sailing  ship  reached  its  culminating 
point  in  the  elipp^  ship  of  the  nineteenth 
century.  See  Navies;  Ship  aitd  Shupinq. 

THBOBT  AND  DBSIQIT 

So  long  as  ships  depended  upon  sails  for  pro- 
pulsion, shipbuilding  remained  a  mechanical  art 
ttound  by  rules,  traditions,  and  dogmas  which 
were  the  result  of  centuries  of  experience.  But 
with  the  advent  of  steam  came  the  general  eei- 
entifle  awakming,  and  shipbuilding  received  its 
due  share  of  attention.  Its  theoretical  side  has 
been  given  the  name  of  naval  architecture. 

For  convenience  we  may  divide  the  subject  into 
three  principal  parts,  viz.  (1)  design  as  it  af- 
fects the  buoyancy,  stability,  steadiness,  sea- 
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worthiness,  etc.;  (2)  design  as  it  affects  the 
efficient  propulsion  and  manceuvring  powers;  (3) 
design  as  regards  the  strength,  habiiability,  and 
general  structural  arrangranent. 

A  Tessel  floating  freely  in  still  water  dieplaoes 
a  volume  of  water  equal  in  weight  to  its  own, 
and  the  weight  is  called  the  vessel's  displace- 
ment. This  weight  is  supported  by  the  pressure 
of  water,  which  acta  at  all  points  perpendicular 
to  the  surface  of  the  ship's  botttmi ;  but  the  sum 
of  the  vertical  c«nponents  of  the  water  pressure 
at  all  wAnU  must  balance  the  weight  of  the  ship, 
and  this  sum  is  termed  the  buoyancy.  The  total 
weight  of  a  fully  loaded  ship  may  be  divided  into 
the  wei^t  of  hull  and  the  wei^t  of  lading.  The 
latter  represents  her  caTTying  power  or  useful 
ditnlacement,  and  it  is  of  course  desirable  to 
make  this  as  large  as  possible  (compared  to  the 
wei^t  of  the  hull ) ,  consistent  with  other  neces- 
sary requir^ents.  The  reducticn  in  hull  weight 
is  the  {wineipal  cause  of  the  substitution 
of  iron  for  wood  in  shipbuilding  and,  in  r~ 
turn,  the  displacing  of  iron  by  steel.  y 

In  considering  ships  of  different  forms  \ 
it  is  useful  to  know  something  definite 
oonceming  their  shapes  without  exhaust- 
ive KKamination,  and  this  is  obtained 
fay  comparing  them  with  the  parallel- 
epipedon,  which  has  dimensions  equal  to  the 
length  (L),  breadth  (0),  and  mean  draft  (M) 
of  tiie  sliip.    II  V  —  tihe  volume  of  tiie  ship 
and  V  the  volume  of  the  parallelepipedmi,  we 

have  ^  =  C  =  coefficient  of  fineness  of  the  ship. 

If  <t  and  D  are  the  eorreaponding  displacements 
(i^.,  wei^ts)  in  tons,  since  35  cubic  feet  of  sea 
water  wei^  a  Urn, 

r-±  JX36 

This  formula  takes  no  account  of  the  shape 
of  the  midship  section  of  the  ship,  in  which  there 
is  considerable  difference  in  vessels  of  the  various 
types.  A  bluff  vessel  mi^ht  have  a  high  rise  of 
floor,  and  a  fine-ended  ship  a  nearly  rectangular 
middiip  sectitm,  and  nt  the  eoefflcient  of  fineness 
be  the  same.  To  obviate  tills  uncertainty  the 
prismatic  coefficient  is  used.  In  this  case  the 
volume  of  the  ship  is  compared  to  the  volume  of 
a  prism,  whose  length  is  the  length  of  the  ship, 
but  whose  base  is  the  midship  section  of  the  ship. 
If  the  area  of  the  midship  section  is  A,  we  have 
prismatic  coefficioiti  or  eocfficirat  of  water  lines 

d  X  35 

as  it  is  commonly  called  =C'  =  txtt' 

In  modem  steamships  the  midship  section 
closely  approaches  a  rectangle,  and  the  ordinary 
coefficient  of  fineness  suffices.  For  steamers  of 
excqtUonally  fine  form  (particularly  those  with 
no  parallel  midship  body)  the  coefficient  is  from 
40  to  50  per  cent ;  in  large  fast  steamers,  45  to 
66  per  cent;  in  recent  battleships,  65  to  65  per 
cent;  in  low-speed  cargo  steamers,  65  to  78  per 
cent.  The  coefficient  of  water  lines  is  greater 
and  varies  from  about  56  to  83  per  cent  in  value. 

In  referring  to  the  displacement  of  a  ship  it 
is  necessary  to  specify  some  particular  condition, 
as  of  course  the  displacemmt  varies  with  the 
iMding.  With  men-of-war  the  condition  com- 
monly used  is  that  of  normal  or  mean-load  draft. 
That  is  supposed  to  be  the  average  cruising  con- 
dition, but  IB  usually  somewhat  less.  The  deep- 
load  condition  for  a  man-of-war  ia  when  her  full 
supply  of  stores  are  on  board  and  her  coal  bunk- 
ers are  full.   For  merchant  ships,  displacement 


is  only  b^inning  to  be  used,  and  it  ia  generally 

g'ven  for  a  light-load  condition — when  the  ship 
practically  empty—or  whoi  she  is  immersed 
to  her  Plimsol]  mark  (see  Load-Luib  Masks  or 
VBBBEua);  It  may  also  be  givm  for  a  specific 
mean  draft  of  water.  The  tonnage  of  ships  is  a 
measure  of  capacity  for  cargo  and  is  fully  treated 
under  MKASDBiaiENT  OF  Ships  fob  Tonnaob. 

After  considering  the  volume  of  displac^ent 
of  ships,  the  next  point  to  b<^  examined  is  the 
shape  of  the  volume 
as  regards  stability 
and  steadiness. 
These  two  expres- 
sions are  linked  to- 
gether in  the  minds 
of  many  pet^le  as  if 

they  were  convertible  terms.  Instead  of  being  so 
they  are  in  a  measure  antithetical,  as  we  shall 
presently  see.   When  a  vessel  is  at  rest  in  still 
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water  it  is  evidoit  that  her  centre  of  gravity 
and  the  centre  of  gravity  of  the  volame  <n  water 
die  diqilaees  (which  is  called  the  centre  <rf  buoy- 
ancy) must  lie  in  the  same  vertical  line,  for 
only  in  that  condition  will  the  forces  of  weight 
and  buoyancy  act  in  exactly  opposite  directions 
and  produce  equilibrium.  The  relative  positions 
of  these  points  are  shown  in  the  accompanying 
diagrams,  in  each  of  which  O  is  the  centre  of 
gravity  of  the  ship  and  B  the  centre  of  buoyancy. 

If  the  ship  is  made  to  roll,  the  posititm  of 
centre  of  buoyancy  will  be  diqilaoed,  as  shown 
in  Fig.  3.  We  have  then  a  force  acting  vertically 
upward  at  B'  and  a  force  working  vertically 
downward  at  O',  producing  a  couple  tendiiw  to 
turn  the  ship  back  to  her  upright  position.  Sim- 
ilarly, if  the  ship  pitches,  the  centre  of  buoyancy 


Fio.  3. 

is  displaced  longitudinally,  and  the  couple  acts 
as  before.  In  either  case,  if  W  is  tiie  wei^t  of 
the  ship  in  tons,  the  moment  of  this  couple  is 
equal  to  W  X  O'B,  or  W  X  O'B'.  If  a  vessel 
rolls  and  pitches  at  the  same  time,  the  centre  of 
buoyancy  will  be  displaced  both  laterally  and 
longitudinally,  and  the  couple  will  then  tend  to 
act  in  a  plane,  making  an  angle  with  the  keel 
which  is  greater  than  0  and  less  than  90  degrees. 
If  a  ship  is  pressed  over  by  a  constant  force,  such 
as  the  wind  or  the  action  of  the  rudder,  and  the 
surface  of  the  water  is  smooth,  the  righting 
moment  is  simply  that  of  the  couple.  But  if  the 
surface  of  the  water  is  broken  by  waves,  the 
shspe  of  the  submerged  body  is  constantly 
chanfi^ng,  thereby  moving  the  centre  of  buoyancy 
and  adding  to  or  subtracting  from  the  righting 
force  due  to  the  couple. 

When  a  ship  is  forcibly  inclined  in  still  water 
the  point  M  (Fig.  3),  called  the  transverse  meta- 
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centre,  is  the  point  in  which  the  v^ical  line 
through  B'  cuts  the  line  Q'M,  which  is  vertical 
when  the  ship  is  upright;  and  the  distance  Q'M 
is  called  the  transverse  metacentric  height.  Sim- 
ilarly in  F^.  4.  W  is  the  longitudinal  meta- 
eentre.  and  Q''M'  is  the  longitudinal  metaeoitrio 
bei^t.  In  vessels  of  ordinary  ^rpe  Q^'W  is  bo 
lat:ge  that  there  is  practically  no  unger  of  their 
turning  end  over  end  unless  they  are  very  small. 
O'M,  however,  is  often  very  small,  and  its  value 
must  be  very  carefully  considered.  Being  so 
much  used,  it  is  commonly  referred  to  as  the 
metacentric  height.  The  determination  of  it  is 
efTected  by  inclining  the  ship  in  still  water.  It 
changes  for  every  diange  in  the  position  of  the 
centre  of  buoyaacy,  but  for  a^es  not  oraeeding 
U  degrees  the  change  is  slight.   The  toIuo  <n 


Fia.  4. 

the  metacentric  height  usually  in  tables  is, 

therefore,  that  obtained  by  inclining  the  ship 
through  a  very  small  angle. 

The  rolling  of  a  ship,  when  forcibly  inclined  in 
still  water  and  then  allowed  to  right  herself,  is 
like  that  of  a  pendulum  whidi  has  been  drawn 
to  one  side  and  then  permitted  to  vibrate  until 
It  comes  to  rest.  Acted  upon  by  the  couple  (the 
moment  of  which  in  this  case  is  called  the  mo- 
mait  of  statical  stability),  she  rapidly  reaches 
the  upright  position  at  a  constantly  varying 
angular  velocity.  As  soon  as  this  position  is 
reached  the  couple  ceases  to  act,  while  her  mo< 
mentum  causes  the  roll  to  continue;  but  beyond 
the  upright  pocdtion  a  couple  in  the  opposite 
direction  is  formed,  and  tjiie  (together  with 
friction  and  wave  making)  gradually  checks  her 
roll  until  it  ends,  whereupon  the 
new  couple  sets  up  a  roll  in  the 
opposite  direction  just  as  a  pen- 
dulum returns  in  its  vibration. 
The  rolling  continues,  though  the 
arcs  are  smaller  and  smaller  each 
time,  until  the  veesel  comes  to 
rest  in  stable  equilibrium  in  the 
upright  position.  The  oscilla- 
tions of  a  pendulum  in  vibrating 
are  performed  in  equal  periods  of 
time,  irrespective  of  their  amplitude;  and  this 
is  practically  true  of  the  ship,  though  the  wave 
making  due  to  the  high  angular  velocity  of 
deep  rolls  and  the  increased  friction  due  to 
greater  area  of  immersed  surface  cause  some 
variation.  The  mean  length  of  time  required 
for  a  diip  to  make  a  complete  double  roll 
tiiron^  a  moderate  angle  in  smooth  water  is 
called  the  stiU-water  period.  In  rou^  water 
this  period  is  modified  1^  the  action  of  the 


waves,  which  gives  a  constantly  varying  value  to 
the  total  righting  moment.  If  the  waves  pass 
under  a  ship  in  such  a  way  as  to  add  to  this 
moment  when  the  ship  is  rolling  towards  the 
vertical  and  reduce  it  when  she  is  T<^li^  away 
from  the  vertical,  a  dangerous  ctmdition  of  af- 
fairs is  produced  which  may  result  in  her  cap- 
sizing. This  condition  can  ocist  only  when  the 
wave  period  ( time  between  waves)  is  practically 
the  same  as  the  ship's  still-water  period;  when 
it  does  exist  the  course  of  the  ship  with  reference 
to  the  waves  should  be  materially  changed. 

Since  the  righting  momrait  is  the  force  which 
makes  a  ship  roll,  it  is  evident  that  if  this  force 
is  powerful  the  ship  will  roll  ^uic&l^  and  per- 
haps deeply,  neither  of  which  is  desirable.  To 
reduce  the  time  of  rolling  (i.e.,  the  still-water 
period)  the  metacentric  height  may  be  reduced  as 
much  as  is  consistent  with  safe^,  or  the  weights 
in  the  ship  may  be  moved  away  from  the  midship 
plane  if  practicable,  at  the  same  time  preserving 
the  same  height  of  centre  of  gravity.  To  reduce 
the  amplitude  of  the  roll,  and  therefore  its  angu- 
lar velocity,  the  best  means  so  far  devised  is  the 
bilge  keel  (q.v.)  or  rolling  chock.  Horinjntal, 
thwartship  water  chambers  witii  a 
central  dam  or  several  dams,  and 
partly  filled  with  water,  are  useful  to 
reduce  small  angles  of  roll,  but  the 
noise  and  shock  of  the  moving  water 
is  so  objectionable  that  they  have  not 
been  adopted.  The  latest  device  for 
the  reduction  of  rolling  is  tiie  gyro- 
scope, whiqh  has  been  fitted  in  a  num- 
ber of  small  vessels  and  has  nven 
good  results.  Its  availability  for  use  in  ^rge 
ships  is  yet  to  be  determined.  Vessels  are  de- 
signed to  have  a  certain  metacentric  height  under 
various  conditions  of  loading,  and  the  stowage 
of  cargo  should,  as  far  as  possible,  be  so  ar- 
ranged as  to  give  proper  value  to  the  righting 
moment.  Vessels  with  double  bottoms  may, 
within  small  limits,  vary  their  righting  mo- 
ments by  filling  or  emptying  double-bottom 
compartmentB. 

To  secure  seaworthiness,  vessels  must  not  only 
he  sufficiently  stable  at  all  moderate  angles  of 
roll,  but  they  must  be  stable  at  all  posuble 
angles.  The  range  of  stability  is  independent  of 
the  force  of  the  righting  moment  and  varies  in 
different  classes  of  ships.  In  battleships  and 
lai:ge  vessels  it  usually  reaches  70  d^^rees  of  in- 
clination on  each  side  of  the  vertical;  for  small 
vessels,  such  as  torpedo  boats,  the  range  m  ubu- 
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ally  greater.  Seaworthiness  further  requires  a 
reserve  of  buoyancy,  i.e.,  only  part  of  the  hull 
below  the  upper  deck  must  be  submerged,  and 
the  openings  in  the  hull  must  be  capable  of  being 
closed  in  rough  seas.  (See  Sapett  at  Sea.) 
Comfort  and  health  require  that  the  udes  of  the 
ship,  and  particularly  the  bow,  should  be  high 
above  the  water;  without  high  sides  a  vessel 
can  be  kept  at  sea  for  a  short  period  only. 
The  second  part  of  the  subject  relates  to  effi- 
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cient  pri^ulaion  and  maniBUTTing  power.  In  thU 
we  must  consider  the  shape  and  smoothnesa  of 
the  hull  as  r^rds  resistance  to  its  movmniokt 
through  the  water.  The  total  resistance  is  made 
up  M  three  parts:  (»)  frietitmal  reaistanoe; 
(o)  eddy-making  redatanoe;  (o)  waTe-maldng 
resistance. 

Frictional  reeiatance  ie  due  to  friction  between 
the  water  and  the  hull  of  the  ship.  It  does  not 
depoid  upon  the  shape  of  the  hull  to  any  appre- 
ciable extent,  but  upon  its  smoothness,  the  area 
of  the  wetted  surface,  the  length  of  the  ship, 
and  the  qwed.  It  forms  the  greater  part  of  the 
total  redstanee  of  •  ahip  mOTing  at  low  qweds 
and  an  important  part  of  it  at  all  speeds,  par* 
ticularly  if  the  bottom  is  rough  or  foul.  For  any 
givoi  diip  it  varies  about  as  the  square  of  the 
speed.  The  difference  in  reaiatanoe  between  a 
smooth  and  a  rough  bottom  is  veir  great.  A 
smoothly  painted  bottom  has  only  naif  that  of 
one  of  the  roughness  of  fine  sandpaper  and  only 
about  a  third  of  that  of  coarse  sandpaper.  The 
difference  in  the  power  required  to  drive  a  ship 
when  her  bottom  »  foul  and  when  hst  bottmm  u 
clean  is  then  very  easily  appreciated. 

Eddy-making  resistanoe  is  not  usually  impor- 
tant in  well-designed  ships  and  ought  not  to  ex- 
ceed about  8  |>er  cent  of  the  fricticmal  resistance. 
Eddies  are  chiefly  to  be  found  at  the  Btem,  where 
the  water  rushes  in  behind  the  ship.  If  the  run 
is  long  and  fine,  the  speed  moderate,  and  the  pro- 
peller stmts,  nidder,  etc.,  well  deaisned,  they  are 
■earody  noticeable;  but  a  ship  wiut  too  abort  a 
nm,  buly  deugned  rudder,  propdier  itmta,  eta, 
leaves  at  full  speed  a  bdllng,  tronUed,  eddying 
wake  behind  her. 

Wave  making  is  in  many  reepecta  the  most  im- 
portant part  of  the  reBistance  of  dkips,  for  it  is 
tile  one  over  which  we  have  the  most  control  and 
which  is  the  greatest  impedimrait  to  high  speed. 
Ibe  laws  whidi  «nreni  it  are  not  yet  fnl^  under- 
stood, but  the  diaracter  of  the  waves  and  the 
losses  entailed  b^  them  have  been  very  carefully 
examined.  A  ship  moving  through  undisturbed 
water  puts  certain  particles  of  it  in  motion, 
carrying  some  along  with  her  by  friction  and 
giving  motion  to  others  in  such  a  way  as  to 
cause  them  to  rise  in  waves.  All  the  energy 
taken  up  by  the  water  must  come  from  the  pro- 

Slling  machinery,  and  if  it  is  not  retainea  to 
e  snip  in  pnahuDg  her  ahead,  it  is  wasted. 
The  entrance  of  a  ship  is  the  tapered  foret)ody 
which  extends  from  the  stem  to  the  point  where 
her  hull  has  obtained  the  full  dimmsions  of  the 
midship  (or  maximum)  section,  and  the  run  is 
the  corresponding  tapered  portion  of  the  after- 
liody.  These  two  parts  of  a  vessel  are  termed 
the  wave-making  features  because  the  movements 
of  the  particlea  of  water  fuming  waves  depend 
upon  tndr  lengtha  and  du^es.  A  Teasel  passing 
tnron^  undisturbed  water  fonns  a  double  series 
of  waves  at  the  bow  and  at  the  stem.  The  for- 
mer are  most  readily  seen,  largely  because  the 
action  of  the  screw  tends  to  degrade  and  confuse 
those  at  the  steni.  One  set  of  waves  are  called 
divergent  because  their  creets  make  an  angle  of 
40  to  50  d^^rees  with  tiie  ked ;  the  other  wavee 
are  called  trangveree  because  their  crests  are 
perpendicular  to  the  ked  line  of  the  ship.  Both 
sets  increase  in  height  with  the  speed,  uid  Chia 
height  is  a  measure  of  the  energy  absorbed  by 
them  and  indicates  the  speed  with  which  they 
are  traveling.  The  divergent  waves  are  thrown 
off  and,  leaving  the  ship,  no  longer  infiuoice  it, 
but  l^e  tranaverse  waves  move  at  the  same  speed 
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as  the  ship  and  keep  their  crests  and  hollows  at 
about  the  same  points  on  her  sides  so  long  as  the 
•peed  is  constant.  Furthermore  the  let^h  be- 
twecm  creats  is  the  same  aa  between  the  crests 
of  ocean  waves  moving  at  the  same  rate  ot  apeed. 
It  is  found  that  if  a  wave  oreat  ia  maintained 
at  about  the  middle  of  the  nut  tiie  wave  making 
ia  decreased,  but  if  a  wave  hdlow  exiata  tbere 
the  wave-making  reeiatance  is  increased.  Some 
of  the  variations  in  power  required  to  drive  ves- 
sels at  different  speeds  may  be  due  to  this  cause. 

A  study  of  the  bdiavior  of  models  and  of  full- 
sized  ships  of  different  designs  and  under  differ- 
ent c(muti(nu  haa  shown  uiat  for  tmrj  design 
there  ia  a  certain  erttical  qieed  bdow  whieh  wave- 
making  resistance  increases  quite  r^ularly  and 
modentely,  but  beyond  which  it  increasea  with 
great  rapidity.  It  is  further  shown  that  the 
greater  the  length  of  the  entrance  and  the  run 
the  hi^er  is  this  critical  limiting  speed.  It  was 
at  one  time  supposed  that  of  two  designs  of  equal 
length  and  displacement  that  with  the  least  mid- 
ahip  seetioD  would  give  the  least  redfltance,  but 
experiment  has  shown  that  tiiia  ia  not  neeesswily 
the  case.  If  two  designs  of  et^ual  length  and 
displacement  are  tested,  one  having  fair  lengths 
of  entrance  and  run  and  considerable  lengl£  of 
paralld  middle  body,  and  the  other  having  no 
parallel  middle  body  and  a  much  greater  beam, 
but  tapering  from  the  midship  section  to  the 
bow  and  stem,  the  latter  will  have  the  hi^er 
limiting  speed.  Ships,  however,  are  boiU  to 
carry  caigo.  Hie  depth  is  kept  aa  moderate  aa 
possible  on  account  of  the  shallowness  of  many 
harbors,  and  with  a  given  depth  only  a  certain 
breadtii  is  practicable  or  the  righting  moment 
will  be  unduly  great.  Therefore  it  is  desirable 
to  increase  the  displacement  only  by  increasing 
the  length;  this  means  that,  after  allowing  a 
suitable  entrance  and  run,  the  r^nainder  of  the 
l^:th  la  applied  to  extending  the  paralld  middle 

HULL  coNBTnucrros 

The  plans  of  the  naval  ardiitect  are  prepared 
on  paper  and  are  occasionally  supplemented  by  a 
wooden  model.  The  three  principal  ones  are  the 
sheer  plan  (showing  sections  of  the  ship  made 
br  vertical  l<H>gitndinal  planes),  the  half-breadtii 
plan  (showing  sections  made  horismtal  Ion* 
gitvdiiuU  planes),  and  tiie  body  plan  (showing 
sections  nutde  by  vertical  transverse  planes) .  In 
the  figures  the  dotted  lines,  1,  2,  3,  are  water 
lines  and  are  the  intersections  of  horizontal 
longitudinal  planes  and  the  inner  surface  of  the 
planking  or  plating  of  the  hull;  lines  /,  //,  and 
III  are  bow  (forward)  and  buttock  (aft)  lines, 
made  by  vertical  longitudinal  planea;  the  full 
lines  in  the  body  plan  are  sectima  A,  B,  C, 
etc.,  and  A',  B',  C,  etc,  made  by  verticd  trans- 
verse planes,  which  are  passed  at  equal  distances 
from  each  other,  X  being  at  the  point  of  greatest 
breadth  and  called  the  midship  section.  In  the 
body  plan  the  ri^t  half  shows  half  sections 
forward  of  the  midship  section  and  the  left  half 
the  half  sections  abaft  it. 

The  drawings  being  completed,  the  work  is 
taken  up  tqr  tiie  e<mBtnictive  force.  The  plans 
are  laid  off  on  the  mold-loft  floor  in  fall  size. 
Wooden  molds  are  then  prepared  for  the  frames 
or  dee  the  shapes  of  the  frames  are  cut  (or 
■  Bcrived)  into  a  great  piece  of  flooring  called  the 
Bcrive  l>oard.  "Hie  frames  are  heated  and  bent 
on  the  bending  slab.  This  is  a  large  floor  of  thick 
metal  with  a  great  number  of  holea  in  vdiieh  pina 
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may  be  placed.  The  mold  of  the  frame  Is  laid 
on  the  beDding  slab  and  pins  inserted  altmg  its 
edge.  The  hot-inm  angle  bar  (or  channel  or  Z 
bar),  which  Is  to  form  the  frame  (or  the  outer 
part  of  the  frame,  if  it  is  biiilt  up  of  plates  and 
ani^),  is  then  pressed  up  against  these  pins 
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sure  against  it  to  insure  starting  TaromptW.  Hie 
ship  starts  down  the  ways  slowfy,  but  aer  Te- 
locity on  reaching  the  water  Ib  frequently  con- 
siderable and  must  be  checked  by  hawsers  if 
there  is  not  much  room  for  her  to  range  astern. 
Ab  soon  as  she  ie  water-borne  she  floats  clear  of 
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and  so  given  its  proper 
curvature.  A  sofficient  num- 
3  her  of  frames  having  been 
prepared,  the  work  of  erec- 
'  tion  bMfins. 
Vn.  8.  won  wuM.  Tl»  Suilding  way  is  pre- 
pared by  settmg  up  the 
keel  blocks.  Theee  are  short  heavy  timbers 
1  foot  or  more  square  built  up  in  piles  2  or 
3  feet  apart  and  having  the  upper  surface 
riiaped  to  the  keel  line  of  the  veflsel.  On  these 
the  ked  Is  laid.  In  amrly  all  modem  steamers 
tiie  kad  or  keel  i^ate  is  a  broad  flat  plate  of 
ejtiA  thickness.  It  is  in  sections,  riveted  to- 
gether, and  joined  to  the  stem  and  stem  posts. 
After  the  keel  is  laid  the  midship  frames  are 
erected  and  held  in  place  by  shores  and  ribbands 
until  secured  by  the  internal  vertical  keel,  the 
longitudinals,  stringers,  side  end  twttcHn  plating, 
etc  The  large  castings  or  forgings  forming  the 
ston  and  stem  posts  are  then  erected,  toe  re* 
mainder  of  the  plating  put  on,  and  the  interior 
d  the  ship  portly  completed. 

The  next  step  is  the  launching,  and  this  may 
take  place  at  any  time  after  the  outside  plating 
is  on,  and  the  interior  completed  so  far  as  necea* 
sary  to  assure  sufficient  strength  and  stiffness. 
The  wei^t  of  Uie  vessel  has  so  far  been  sup- 
ported on  the  keel  blocks  and  bilge  shores.  It 
must  now  be  transferred  to  the  launching  ways. 
ThMS  oondst  of  heavy  timber  ways  inolmed  at 
about  the  same  angle  as  the  keel  blocks  (about 
five-eighths  of  an  inch  to  the  foot)  and  are  built 
up  on  each  side  of  than.  Resting  on  the  launch- 
ing ways  are  the  sliding  bilge  ways,  also  of 
hmvy  timber,  and  on  top  of  the  bilge  ways  is 
built  a  framework  that  fits  closely  to  the  bot- 
tom of  the  ship.  This  is  cMled  the  cradle.  To 
remove  the  ws^t  of  the  ship  to  the  launching 
ways  wedges  are  driven  under  the  cradle,  lifting 
the  ship  off  the  keel  blocks;  or  the  weight  during 
building  is  taken  on  sand  boxes,  from  which  the 
sand  is  allowed  to  run  when  ready  for  launching. 
The  hull  is  thus  lowered  instead  of  being  raised. 
The  under  surface  of  the  bilge  ways  and  the 
upper  surface  of  the  launching  ways  having  been 
well  lubricated,  the  ship  is  ready  to  slide  into 
the  water  as  soon  as  released  by  sawing  the  tie 

Eieoe^  or  knocking  out  the  d(^hore,  which  holds 
er.  In  the  case  of  large  m<^era  ships,  instead 
of  tie  pieces  or  dc^nhores,  hydraulic  jacks  hold 
the  cradle.  When  these  are  released,  otiier  jacks 
■t  the  upper  end  of  the  cradle  exert  a  heavy  pres- 


the  cradle.  Small  vessels  are  usually  nearly  com- 
pleted before  launching,  but  large  ones  are  com- 
monly launched  when  not  much  over  half  their 
weights  are  on  board.  As  bomi  as  the  ship  i»  in 
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the  water  the  boilers  and  engines  are  installed 
and  the  interior  and  upper  works  finished.  In 
England  many  armored  vessds  are  built  in  dry- 
docks.  This  saves  the  labor  of  lifting  heavy 
weights,  it  being  only  necessary  to  lower  them ; 
and  the  cost  of  the  laundiing  and  building  ways 
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is  avoided.  As  an  offset  to  these  advantages  the 
use  of  a  drydock  is  lost  for  a  year  or  two. 

Comparatively  few  wooden  steamers  are  now 
built,  but  wooden  sailing  vessels  are  still  pro- 
duced in  considerable  numbers.  The  general  fea- 
tures of  wooden  shipbuilding  reeemUe  those  of 
shipbuilding  in  iron  and  steel,  but  there  are  of 
course  differences.  The  keel  blocks  are  laid  in 
the  same  way.  On  them  are  laid  the  heavy  tim- 
bers forming  the  keel,  which  are  sometimes 
nearly  2  feet  square.  The  different  lengths  of 
timbers  are  scarfed  and  bolted  together;  over 
and  across  the  keel  are  laid  the  floor  timbers  of 
tiie  ribs  or  frames,  and  the  frames  are  thence 
built  up,  being  held  In  place  br  shores,  braces, 
cross-spalls,  b^ms,  and  ribbands.  Between  the 
fioor  timbers  and  extending  up  usually  to  the 
principal  deck  (sometimes  to  the  rail)  the  space 
is  closely  packed  with  filling  timbers  forming  a 
structure  which  is  nearly  tight  without  plank- 
ing. The  beams  in  wooden  ships  are  of  wood, 
and  they  may  be  attached  to  the  frames  by 
wooden  or  iron  knees.  The  former  are  considered 
to  give  the  best  faatenlng,  but  the  iron  knees  save 
mudi  room. 

The  advantage  of  having  a  co{^er  bottom  has 
caused  a  few  composite  vessels  to  be  built.  These 
are  mostly  yachts,  gunboats,  and  small  sailing 
vessels.   Composite  vessels  are  framed  much  like 
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those  of  iron  or  steel.  Over  the  frames  wood 
planking  is  used  instead  of  metal  plating,  though 
a  good  many  plates  of  metal  are  placed  under  the 
wood  to  give  the  proper  strength  to  the  struc- 
ture in  different  parts.  TTie  wood  planking  is 
attached  to  the  frames  with  bolts  settmg  up  with 
nuts  on  the  inside  and  is  covered  with  copper  to 
a  short  distance  above  water.  The  topndes  of 
many  composite  vessels  are  plated  with  steel  or 
iron  above  the  level  where  coppering  is  neces- 
sary, as  the  metal  is  stronger  and  more  durable 
than  the  wood. 

The  safety  of  a  ship  depends  upon  its  stability, 
strength,  water-tightness,  and  reserve  stabilify 
and  floatability,  if  injured.  The  stability  of 
ships  has  already  been  considered.  The  stren^h 
is  due  to  the  fruning  and  plating  or  planking. 
Water-tightnesB  is  effected  by  calking  the  seams 
between  plates  or  planks.  The  seams  of  iron 
plates  are  calked       forcing  the  edge  of  the 


uppermost  plato  against  the  plate  underneath  it 
by  means  of  a  calking  tool.  The  seams  between 
planks  are  partly  filled  with  oakum,  which  is 
forced  in,  and  the  remainder  of  the  seam  filled 
with  pitch,  marine  gln^  or  putty.  The  reserve 
stability  and  floatability  when  injured  dq>aid 
upon  uie  position  and  volume  of  the  interior 
space  which  is  flooded.  To  reduce  this  volume  to 
a  safe  point,  vessels  are  divided  into  compart- 
ments by  water-tight  bulkheads  which  extend 
across  the  ship  at  intervals.  In  merchant  ves- 
sels, except  in  the  engine  and  boiler  spaces,  the 
bulkheads  usually  have  no  passages  through 
them,  but  in  men-of-war  many  of  the  bulkheads 
have  openings  closed  by  water-tight  doors.  In 
additi<Hi  to  transverse  water-tight  bulkheads 
many  dilpe  have  longitudinal  ones,  such,  e.g.,  as 
the  one  separating  the  engine  rooms  in  a  twin- 
screw  vessel.  As  a  further  protection  against 
flooding  due  to  striking  ground,  large  vessels 
usually  have  a  double  wttota  extending  the 
whole  or  part  of  the  length  and  rising  at  the 
sides  to  about  the  turn  of  the  bilge  or  higher. 
The  inner  bottom  tiius  fitted  is  laid  over  the  in- 
side of  the  frames  and  secured  in  the  same  man- 
ner as  the  outside  plating.  The  frames  in  the 
double  bottoms  are  deep  enough  to  give  consid- 
erable space  between  the  inner  and  outer  plating, 
which  is  necessary  to  give  access  for  cleaning 
and  painting.  Most  frames  are  lightened  bv 
holes  cut  through  them,  but  abont  every  fourth 
or  fifth  frame  is  vrater-tight  and  has  no  holes. 
The  apace  betwem  the  Imperforate  frames  forma 
a  double-bottom  eomiuurtment,  access  to  which 
is  bad  hy  a  manhole  closed  by  a  removable 
water-tig^t  cover.  Most  ships  are  fitted  with  a 
water-tig^t  bulkhead  close  to  the  bow,  called 
the  collision  bulkhead ;  many  have  a  similar  one 
aft.  The  spaces  beyond  these  bulkheads  are 
commonly  used  as  trimming  tanks. 

For  vessels  building  in  the  United  States  and 
elsewhere,  see  tables  near  the  end  of  the 
article  on  Ship  and  Shippinq.  See  Bilge; 
Bulkhead;  Dbck;  Laukoh;  LoAi>-I.mE  Mabks 
m  Vessels;  Mb&8ubbub!!t  or  Ships  n»  Ton- 

KAOK;  HKBCHANT  UaKIKE  NAVIGATION;  NAVTBS; 

Ship  and  Shipptng;  etc. 
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delphia, 1S08-1I). 

MABtNE  UACBINERT 

General  Considerations.  The  efficiency  of 
marine  machinery,  like  that  of  other  types,  is 
represoited  by  the  equation 

Efficien    _  work  performed  ^g^W., 

~  Total  energy  receiTed '  e 

The  heating  value  of  good  semibituminous  coal 
is  from  ]S,000  to  16,000  B.  T.  U.  per  pound;  fuel 
oils  range  between  18,000  and  21,000  unite.  Of 
the  totfu  heat  units  in  any  fuel,  only  a  small 
portion  is  turned  into  useful  work.  Tlie  boiler 
losses  are  30  to  40  per  cent,  due  to  inoompleto 
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combustion,  radiation,  condensation,  and  waste 
heat  in  the  smoke-pipe  gases.  The  engine  wastes 
are  due  to  condensation  and  radiation  in .  the 
steam  pipes,  cylinders,  or  steam  spaces,  incom- 

£lete  ezpannon,  friction,  and  the  heat  carried 
ito  the  condenser.  These  losses  exceed  70  per 
cent.  There  is  a  further  kioB  in  transmission  of 
the  power  to  the  propeller,  and  in  the  propeller 
itself,  amounting  to  SO  or  00  per  cent.  The  total 
maximum  efficiency  of  the  combination,  there* 
fore,  is  about 


E 


70  X  30  X  50 
100  X  100  X  100 


=  10.5  per  cent, 


and  tbe  ordinary  average  efficiency  is  6  to  6  per 
cent.    Since  this  is  only  about  half  the  maxi- 
mum, every  effort  is  made  to  increase  It. 
The  efB<nency  of  steam  is  represented  by 

„_Ti-Tt  t,-k 
(i  +  46r 

where  Ti  —  initial  absolute  tanperature,  t,  — 
initial  temperature  F.,  Ti  =  final  absolute  tem- 
pCTature,  and  =  final  temperature  F.  It  is 
evident  that  the  greater  the  value  of  t,  and  the 
smaller  tbe  value  of  the  higher  will  be  the 
efficiency  of  the  steam.  The  amount  of  heat  re- 
quired to  convert  one  pound  of  water  from  a 
temperature  of  100*  wo  steam  at  60  pounds' 
pressure  is  about  1119  thenmJ  units,  and  to 
convert  the  same  water  into  steam  at  200 
pounds'  pressure  is  1140  units,  i.e.,  <Hily  2.5  per 
cent  greater  heat  is  required  for  three  times  the 
pressure.  From  the  forcing  it  is  evident  why 
high-working  steam  pressures  and  a  good  con- 
d^aer  conduce  to  engine  economy. 

A  further  gain  is  obtained  by  expansion.  If 
steam  at  50  pounds'  pressure  be  admitted  to  an 
engine  during  the  entire  atxoke  of  tbe  piston,  the 
work  performed  by  it  would  be  rqtresented  by 
the  reetaim^  IJLK  in  the  accompanying  dia- 


gram. If  the  same  weif^t  of  steam  be  raised 
to  100  pounds'  pressure^  cut  off  at  half  stroke, 
and  allowed  to  expand,  it  would,  if  it  were 
a  perfect  gu,  have  a  pressure  of  50  pounds 
at  the  end  of  the  stroke,  and  tiie  worV  per- 
formed would  be  equal  to  the  area  OHJLK; 
similarly,  for  260  pounds,  the  area  would  be 
ABJLK,  There  are  practicable  limits  to  the 
point  of  cut-off  and  d^ee  of  expansion  due 
chiefly  to  liquefaction  because  steam  is  not  a 
perfect  gas.  The  loss  from  liquefaction  can  be 
reduced  by  (a)  using  several  minders  in  which 
to  effect  UietotiUexpansini;  (6)  supplying  heat 
by  means  of  a  steam  jacket  about  the  eyUnder; 
(o)  superheating  the  stmm  after  generation  in 
the  fxriler  and  bdore  admitting  it  to  the  engine; 


(d)  reheating  the  steam  in  the  receivers  between 
the  cylinders;  (e)  compression;  (/)  increasing 
the  speed  of  rotation  of  tbe  shaft. 

The  gains  and  losses  in  a  reciprocating  engine 
have  tJone  been  considered,  for  these  will  be 
used  as  a  standard  for  referring  the  efficiency 
of  otiier  forms  of  propelling  machinery. 

PBOPIXUNO  ENOIiraS 

After  a  century  of  steady  improvement  the 
reciprocating  engine  is  giving  away  to  other 
forms  for  many  classes  of  vessels.  These  other 
forms  are  direct-connected  turbines,  geared  tur- 
bines, turboelectric  engines,  and  reduction  gear 
of  the  FfSttineer  and  (Aher  l^pea. 

BedproeaUng  Engines  of  recent  design  are 
mostly  triple  expansion.  The  gun  in  economy 
by  the  compound  over  tbe  simple  is  about  50  per 
cent,  of  the  triple  expansitm  over  the  compound 
about  25  per  cent,  and  of  the  quadruple  expan- 
sion over  tbe  triple  about  10  per  cent;  but  the 
gain  is  attained  at  the  expense  of  considerable 
increase  in  weight,  so  that  for  most  conditions 
the  gain  in  using  the  quadruple  is  questionable, 
A  great  advantage  of  toe  multiple-^pansion  en- 
gine, and  one  cause  for  its  adoption,  is  the  more 
even  turning  effect  and  the  better  balancing  ob- 
tained. The  strains  upon  tiie  machinery,  bed- 
plate, and  vessel  are  thereby  reduced,  as  well  as 
the  vibration  of  machinery  and  hull.  Triple-ex- 
pansion engines  are  usually  built  with  cylinders 
of  such  size  that  the  crank  effort  is  equalized  as 
far  as  practicable,  and  the  onmks  are  set  at  120'. 
What  the  low-pressure  cylinder  would  be  too 
lai^  to  be  conveniently  installed,  or  if  a  better 
balancing  effect  is  desired,  two  low-pressure  cyl- 
inders are  used.  In  the  Yarrow-Schlick-Tweedy 
system  of  balancing  reciprocating  engines  tbe 
arrangement  of  cylinders  al(mg  the  shaft  is:  flrst 
low  pressure,  high  pressure,  intermediate  pres- 
sure, Bec<md  low  pressure. 

Hie  course  of  the  steam  is  as  follows:  leaves 
main  steam  pipe,  passes  through  separator,  thai 
throttle,  and  into  high-pressure  valve  chest. 
The  movement  of  the  valve  opens  the  steam  ports 
of  the  cylinder  during  a  part  of  the  stroke  and 
then  cuts  off;  the  steam  in  the  cylinder  then 
expands,  moving  the  piston.  Just  before  tbe 
end  of  the  stroke  the  valve  opois  to  the  exhaust 
and  at  about  the  same  time  b^ns  to  allow  steam 
to  mter  on  the  other  side  of  the  piston;  this 
results  in  cushioning  at  the  end  of  the  stnAe. 
The  steam  from  the  exhaust  port,  reduced  in 
temperature  and  in  pressure,  then  passes  to 
the  intermediate-pressure  receiver,  which  is  really 
the  intermediate-pressure  valve  chest.  Thence 
ria  the  intermediate-pressure  valve  it  enters  the 
cylinders,  performs  its  work,  and  is  again  thereby 
reduced  in  temperature  and  pressure  (asuaJIy  at 
this  stage  about  that  of  the  atmosphere).  It 
then  passes  throu^  the  low-pressure  receiver 
and  cylinder  or  cylinders.  On  leaving  tbe  low- 
pressure  cylinder  it  goes  to  tbe  condenser,  where 
it  is  condensed,  and  then  as  water  and  vapor  It 
is  pumped  hy  the  air  pump  to  the  hot  well  or 
feed  tank.  From  there  the  feed  pumps  deliver  it 
to  the  boiler,  where  it  is  reBvaporated. 

Steam  is  expanded  in  triple-expansion  engines 
from  six  to  nine  tiroes.  The  ratio  of  expansion 
in  each  cylinder  is  such  that  the  volume  of  steam 
from  the  high  pressure  will  just  fill  the  inter- 
UM^te  pressure  up  to  the  nmnt  of  cut-off,  and 
similarly  for  the  intermediate  pressure.  Piston 
speed  varies  from  80  to  100  feet  per  minute  in 
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long-stroke  engines  to  600  or  600  in  torpedo 
boats  and  fast  yachts. 

Turbines.  As  all  mechanical  power  is  de- 
livered throu|^  shafting  yrbUAi  is  caused  to  re- 
volve by  the  engine,  James  Watt  and  innumer- 
able inventors  amoe  his  day  have  endeavored  to 
produce  a  practicable  rotaiy  engine.  So  far  as 
ship  propulsion  is  concerned,  the  first  successful 
attempt  was  that  made  by  the  English  engineer, 
the  Hon.  C.  A.  Parsons,  who  about  1896  built 
the  Turbiniot  a  small,  high-speed,  turbine-pro- 
pelled boat.  Since  that  date  steam  turbines 
(q.T.)  have  developed  rapidly.  In  190S  the 
Cunard  line  fitted  turbine  engines  of  21,000 
horse  power  in  one  of  their  large  steamers,  and 
in  1006  the  LuHtania,  with  turbine  engines 
of  70,000  horse  power,  was  completed.  Many 
torpedo  boats  were  fitted  with  them,  but  the 
first  battleship  to  have  turbine  machinery  was 
the  Dreadnought,  launched  in  1906,  Practically 
all  naval  vesnls  are  now  driven  b7  turbines  or 
by  a  combination  of  turbines  and  other  machinery. 

Marine  turbines  are  of  two  types,  impulse  and 
reaction,  the  former  represented  by  the  Curtis 
and  the  latter  by  the  Parsons.  Both  have  devel- 
oped and  improved  until  they  are  at  least  as 
efficient  as  reciprocating  engines,  if  arranged  and 
operated  in  a  manner  to  secure  the  great^  econ- 
omy, and  under  certain  ctmditifMiB  they  are 
much  more  so. 

In  a  multiple-impidae  turbine  in  whidi  there 
are  a  number  of  moving  rings,  as  in  the  Curtis, 
the  velocity  of  the  steam  acquired  in  the  nozzles 
is  reduced  as  the  steam  passes  through  the  three 
moving  and  two  fixed  blades  of  each  stage. 
After  passing  the  third  moving  ring  of  any  sti^ 
except  the  last  the  steam  enters  another  set  of 
nozzles,  in  which  it  loses  pressure  and  gains 
velocity,  and  then  enters  the  first  ring  of  another 
stage,  composed  of  three  moving  ana  two  fixed 
rings,  and  it  repeats  the  cycle.  In  a  four-stage 
Curtis  turbine  the  peripheral  speed  of  the  moving 
blades  is  about  400  feet  per  second.  The  steam 
leaves  each  set  of  expansion  nozzles  with  a  ve- 
locity of  about  2000  foot  seconds,  and  each  mov- 
ing ring  reduces  this  about  400  feet.  After  the 
pressure  is  reduced  to  the  proper  point  the  steam 
passes  from  the  final  stage  to  tlie  ocmdenser. 

In  tiie  impulse  turUne  the  steam  loses  veloc- 
ity, but  not  preraure,  while  acting  on  the  mov- 
ing blades.  In  the  reaction  turbme  the  steam 
loses  pressure  and  acquires  relative  velocity  as 
it  passes  each  ring  of  moving  blades  and  of 
fixed  blades.  A  pair  of  blades,  one  moving,  one 
fixed,  constitutes  a  stage.  In  a  low-speed  turbine 
there  may  be  200  or  300  of  such  stages,  the  num- 
ber doicaiding  upmi  the  circumferential  speed. 
In  hi^-q>eea  engines  the  nomber  iA  stages  may 
be  as  low  as  4S.  Owing  to  the  comparatively 
low  velocity  of  the  steam  in  a  reaction  turt>ine, 
there  is  practically  no  wear  of  the  blades  from 
this  cause.  They  are  therefore  made  very  thin, 
while  the  erosive  action  of  the  steam  in  an  im- 
pulse turbine  is  considerable. 

As  turbines  cannot  be  made  to  reverse,  in  ap- 
plying them  to  marine  propulsion  special  backing 
inrbines  have  to  be  fitted;  this  adds  materially 
to  the  weight  of  the  machinery  and  to  the  floor 
space  occupied.  Furthermore,  in  order  to  insure 
operating  economy,  the  peripheral  speed  of  the 
turbine  must  be  higb  or  dse  the  propeller  will  be 
driven  too  fast  to  secure  propeller  efficiency.  To 
keep  the  propeller  speed  within  bounds  the  tur- 
bines are  made  of  large  diameter  when  directly 
connected  to  the  propeller  shaft,  and  this  adds 
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much  to  the  weight.  Moreover,  the  turbine  has 
but  one  economical  speed,  and  that  is  high.  To 
secure  the  requi^te  reduction  in  power  neces- 
saiy  to  give  moderate  and  low  speeds,  ornising 
turbines  are  fitted  on  war  vessels  and  others  in 
which  a  moderate  speed  is  necessary  during  long 
periods.  Further  variatitms  in  speed  are  effected 
by  varying  the  course  of  the  steam  throu^  the 
different  turbines  of  the  installation,  which, 
when  the  turbines  are  directly  connected,  consists 
usually  of  two  to  four  shafts  with  one  or  more 
turbinea  on  each. 

The  defects  of  directly  connected  turbinea  have 
caused  numerous  efforts  to  be  made  to  utilise 
their  manifest  advantages  1^  indirect  oonnection. 
The  systems  in  use  or  proposed  are : 

(a)  Geared  turbines  in  which  the  rotor  is 
allowed  to  turn  at  its  economical  qwed  and  is 
connected  to  the  pn^Mller  shaft  by  reduction 


(b)  Hydraulic  transformer  gearing  in  which 
the  rotor  also  turns  at  its  economical  speed. 
Centrifugal  pump  wheels  are  keyed  to  the  rotor 
shaft,  and  impulse-reacticm  wattn'-turbine  wheels 
are  similarly  secured  on  the  propeller  shaft. 
The  water  flows  frcMu  the  pump  through  the 
water  turbines  and  so  drives  the  shaft  ahead  if 
sent  through  out  set  and  astern  if  sent  tbrou^ 
the  other. 

(o)  Electric  transmission  in  which  the  tur- 
bines, operating  at  economic  speed,  drive  dyna- 
mos which  famish  current  to  motors  on  the 
propeller  shaft. 

Another  form  of  partial  indirect  connection 
which  is  advocated,  but  up  to  1916  had  not  been 
applied,  consists  in  the  ccanbination  of  a  high- 
pressure  reciprocating  engine  discharging  into 
a  low-pressure  turbine,  the  rotor  of  which  is 
geared  to  the  diaft  it  drives. 

Each  of  these  methods  of  Indirect  connection 
has  its  advantages  and  disadvantages. 

The  principal  advantages  of  Uie  geared  tur- 
bine are:  reduction  in  wei^t  (15  per  cent)  over 
a  directly  connected  turbine ;  saving  in  coal  ( 16 
per  cent);  simplicity  of  mechanism;  reducticm 
in  size  of  turbine  casings  and  easier  repair;  pos- 
sible q>eed-reduction  ratio  about  30  to  1.  Its 
disadvantages  are:  some  noise,  though  sli^t; 
wear,  slight;  possible  limitation  of  power  (this 
is  diqiuted) ;  nonreversiUlity — requires  spedal 
backing  turbine,  usually  of  not  more  than  50 
per  «ent  of  ahead  power. 

/Hie  advantages  of  the  hydraulic  transformer 
mechanism  are:  reverubility  without  backing 
turbines  and  86  per  cent  backing  power ;  practi- 
cally no  limitation  as  to  power;  no  additional 
noise;  no  appreciable  wear;  increased  economy 
and  saving  of  weight  as  compared  with  direct 
turbine  drive.  The  disadvantages  are  lower 
efficiency  (about  89  per  cent)  ctanpared  with' 
gearing;  limitation  in  speed-reduction  ratio,  the 
maximum  being  about  o  to  1;  complication  in 
mechanism. 

The  advantages  of  the  electric  transmission 
system,  in  which  large  high-speed  turbines  drive 
the  generators,  are:  saving  of  weight  and  space 
and  great  steam  econtMuy;  q>eed-rednction  ratios 
nay  be  varied  at  will  by  changing  the  motor 
winding;  efficioicy  at  low  powers;  reverslbili^ 
without  backing  turbines  and  nearly  full  backing 
power;  transmission  adapted  to  any  power; 
steady  running,  turbine  being  uninfluenced  by 
racing  of  the  screws.  The  principal  objections 
are:  difficulty  of  ventilating  gmerators  (this  is 
denied) ;  difficult  of  cooling  of  redstaaces  (not 
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admitted  by  adTocatee  of  syBtem) ;  complerity 
of  acoesBories ;  poBsible  effect  of  high-teiiBion  Tolt- 
age  in  ateel  diips  <m  the  ship's  instruments 
and  personnel  (in  the  existing  installaUons  no 
trouble  on  tiiis  head  haa  been  experienced). 
One  type  of  electrie  tranamiarion  macninery  haa 
Diesel  engines  for  driving  the  electric  g^erators. 

Ilie  combination  of  the  geared  turbine  and  the 
reciprocating  engine  is  designed  to  utilize  the 
advantages  of  both  and  eliminate  some  of  the 
disadvantages  of  eadi.  The  reciprocating  engine 
is  wasteful  at  the  lower  end  of  its  cycle  of  ex- 
pansion because  the  energy  remaining  in  the 
steam  at  the  end  of  the  stroEe  of  the  lonr-preasura 
piston  is  not  only  lost,  but  it  haa  to  be  overcome 
in  the  air  pump  and  condenser.  A  low-pressure 
turbine  replaces  the  low-pressure  ^linder  and 
utilizes  nearly  all  the  remaining  energy  of  the 
steam.  Such  a  combination  is  probably  very 
economical,  but  its  exact  efficiency  has  not  been 
practically  determined. 

Intemal-Combmrtlon  Bnginea.  Three  types 
of  internal-combustion  engines  (q.y.)  are  used 
in  the  propulsion  of  vessds,  viz.,  heavy-oil  en- 
gines <d  the  Diesel  type,  gasoline^  and  producer 
gas  engines.  The  last  named  haa  been  fitted  in 
experimental  installatiws  only;  gasoline  is  too 
expensive  except  for  small  boats,  submarines,  and 
yachts;  but  heavy-oil  engines  are  used  in  in- 
creasing numbers. 

Engines  of  the  Diesel  type  have  been  built  for 
service  on  shore  that  develop  over  6000  brake 
horse  power,  bat  the  largest  installed  on  board 
ship  up  to  1916  were  of  about  2000  B.  H.  P. 
Such  engines  are  usually  fitted  for  twin-screw 
propulsicm,  so  that  one  or  two  ships  have  ma- 
chinerr  of  about  4000  B.  H.  P.  (or  SOOO 
I.  H.  P.).  Engines  of  this  power  have  eight  (fl- 
inders, as  300  B.  H.  P.  is  about  the  maximum  for 
a  single  tnrlinder,  and  few  develop  over  200 
B.  H.  P.  Diesel  engines  cost  more  tiian  steam 
machinery  (including  boilers)  of  the  same 
power,  but  they  weij^  oomdderably  less,  take  up 
less  space,  require  no  boiler  pawmnel,  and  de- 
velop their  power  at  a  less  cost  when  the  oil 
does  not  cost  more  than  three  or  four  times  as 
much  (by  weight)  as  coal.  There  are  many 
advantages  ctmnected  with  the  use  of  oil  as 
fuel.  It  is  easily  taken  aboard,  and  the  cost  of 
doing  so  is  small.  It  can  be  stowed  in  places 
unsuitable  for  coal  or  cargo,  the  distance  from 
the  engine  rocm,  hatches,  or  deck  being  eom- 
parativdy  unimportant.  This  enables  uie  ves- 
sel to  utilise  spaces  otherwise  wasted  and 
to  carry  a  much  larger  supply  of  fuel  than 
a  steamer,  so  that  she  needs  to  stop  for  fuel 
much  less  frequently  and  can  make  her  pur- 
chases where  oil  is  cheapest.  The  saving  of 
space  and  weight  and  the  decreased  personnel 
add  to  the  cargo  capacity,  while  the  remaining 
advantages  reduce  the  coats  In  other  directions. 
The  total  effect  of  the  economies  obtained  en- 
ables these  engines  to  <q>erate  at  a  len  expense 
than  a  steamer,  unless  the  oil  costs  five  or  aix 
times  as  much  as  coal — which  shows  that  engine 
efficiency  is  not  the  only  point  to  be  considered. 

By  far  the  greater  number  of  Diesel  engine 
ships  have  machinery  of  the  four-stroke  cycle 
type,  though  two-stroke  cycle  are  used,  and  the 
use  is  apparmtly  increaauig.  So  far  the  four- 
str<Ae  ^gines  have  proved  to  be  so  much  more 
eeononical  in  fuel  consumption  than  the  two- 
gtnke  that  the  difficulties  connected  with  revers* 
ing,  the  additional  complexity  ol  the  machinery, 
the  grMter  wd^t,  and  Increased  coat  have  not 
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sufficed  to  displace  them.  In  recent  designs  the 
fuel  consumption  on  long  voyages  has  averaged 
less  than  0.4  pound  per  B.  H.  P.,  including 
auxiliaries.  The  maximum  sliaft  speed  has 
been  brought  down  to  about  100  r.  p.  ul,  so  tiliat 
the  propdler  efficiency  Is  about  as  ni^^  as  that 
with  any  form  of  propulsion  machinery. 

The  difficulty  in  building  marine  Diesel  en- 
gines of  great  power  has  so  far  prevented  their 
use  in  large  high-speed  vessels,  but  for  cargo 
ships,  in  certain  trades,  they  are  said  to  be  very 
satisfactory,  and  they  are  also  displacing  gaso- 
line engines  in  submarine  hotAi.  Another  use, 
which  bids  fair  to  be  extended,  Is  for  auxiliary 
propulsion  in  sailing  ships.  In  some  of  these 
it  is  hard  to  say  whether  suls  or  the  engines 
arc  auxiliary,  as  the  vessels  are  full-rigged  sail- 
ing ships,  and  the  engines  are  capable  of  giving 
a  speed  of  10  knots,  while  the  fuel  supply  is 
sufficient  for  a  power  mileage  emuU  to  that  of 
the  ordinary  freight  steamer.  See  InmiTAL- 
CiOlCBUBTION  EKOIHE. 

AUXILUBT  UAOHJHEBT 

Hie  auxlHuy  machinery  of  poweT-fH'opelled 
vessels  consumes  much  power  and  adds  consider- 
ably to  the  costs  of  op^«ti<m  and  to  the  perma- 
nent weights  carried.  The  most  important  aux- 
iliaries of  the  engine  room  are  the  condenser, 
circulating  pump,  and  air  pump.  The  condenser 
consists  of  a  cylindrical  shell  in  which  there  Is 
a  transverse  diaphragm  near  each  end.  Between 
tiiese  diaphragms  run  the  small  ctmdenser  tubes 
of  copper  alloy  coated  with  tin.  The  steam 
enters  the  ride  of  the  condenser,  circulates  about 
the  tubes,  is  cooled,  and  goes  to  the  air  pump 
chieHy  as  water.  The  air  pump  assists  to  lower 
the  vacuum  in  the  condenser  as  well  as  to  r^iove 
the  water  and  vapor,  and  it  dischar^  into  the 
hot  well  or  feed  tank.  The  circulating  water  is 
forced  through  the  tubes  by  the  circulating 
pomp,  which  takes  its  oo(riing  water  from  the 
sea  rarou^  the  midn  injection  v^ve  and  dis- 
cluurges  the  warm  water  throu^  the  outboard 
delivery.  The  action  of  the  condenser  and  air 
pump  reduces  the  pressure  on  the  exhaust  side 
of  the  engine  very  nearly  to  a  perfect  vacuum, 
13  pounds  below  the  atmo^heric  line  being  com- 
mon, and  under  favorable  conditions  sUghtly 
better  results  are  obtained.  It  is  evident  that 
much  rests  uptm  an  ample  supply  of  the  circu- 
lating water  and  upon  its  tanperature. 

The  princitKal  boiler  auxiliaries  are  feed 
pumps,  hydrokineters,  feed-water  heaters,  super- 
heaters, evaporators,  distillers,  and  ash  ejectors 
or  ash  hoists.  There  are  usually  two  or  more 
feed  pumps  to  each  group  of  boilers.  They  take 
the  water  fr<«n  the  feed  tank  and  force  it  into 
the  boiler.  Hydrokinetera  are  used  to  insure  cir- 
culation in  the  boilers.  Feed-water  heaters  are 
of  various  types.  Most  of  them  use  waste  steam 
frtMu  auxiliaries  to  heat  the  cold  feed  water  be- 
fore it  is  supplied  to  the  boiler.  There  is  always 
a  certain  loss  of  water  in  operating  machinery, 
and  this  entails  an  addition  of  cold  water  from 
the  ship's  fresh-water  tanks  which  makes  good 
the  deficiency  and  is  called  make-up  feed. 

The  superheater  is  a  tubular  addition  to  the 
boiler  which  contains  no  water,  but  through 
which  the  steam  passes  on  its  way  fr<Hn  the 
boiler  to  the  engine.  It  is  heated  by  the  furnace 
gases  after  they  have  passed  through  the  boiler 
proper,  and  they  raise  the  temperature  of  the 
•team  which  passes  throng  it  26*  F.  to  100'  F. 
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This  dries  the  steam  and  reduces  condensation 
in  the  en^ne.  Superheaters  were  not  r^ularly 
used  with  reciprocating  engines  because  the  drj 
steam  made  internal  oil  lubrication  of  cylinders 
necessary,  and  the  oil  caused  troubln  in  the 
boiler.  In  turbine  engines  the  oil  difficulty  is 
not  present,  and  dry  steam  is  much  more  neces- 
sary, so  that  superheaters  are  now  gmerally 
fitted. 

The  evaporator  is  similar  to  a  condenser  in 
design,  but  the  tubes  are  much  larger  and  fewer, 
and  its  purpose  is  quite  the  reverse.  Steam  in- 
stead of  water  passes  through  the  tubes;  sea 
water  passes  around  them  and  is  evaporated, 
leaving  its  salts  behind  as  as  incrustation  on 
the  tubes.  The  steam  so  formed  is  then  con- 
densed in  the  distiller  and  pumped  into  the  ship's 
fresh-water  tanks  to  cool.  The  evaporator  is  a 
necessary  adjunct  of  the  ship's  boilers  to  supply 
make-up  feed,  but  it  also  furnishes  fresh  water 
for  drinking,  cooking,  washing,  etc.  The  ashes 
from  the  boiler  are  either  hoisted  to  the  deck 
and  discharged  by  hand  or  gravity  or  are  ejected 
through  a  tube  discharnng  above  water  1^ 
means  of  a  steam  jet.  The  ^paratus  for  the 
latter  method  of  handling  ashes  is  called  an  ash 
ejector,  l^pes  -of  ejectora  for  diBchai^^ng  below 
water  have  been  used,  but  are  not  t^rded  with 
great  favor. 

The  electric  generating  plants  of  warships  and 
passenger  vessels  is  a  veiy  important  part  of 
the  auxiliary  madiinery.  In  turboelectric  drive 
the  propelling  part  of  the  electric  installation 
forms  part  of  the  main  en|^e«.  In  vessels  hav- 
ing other  types  of  propulsion  electric  power  is 
used  only  for  lifting,  operating  small  machin- 
ery, handling  water-tight  doors,  operating  deck 
hoist^  for  cargo,  taming  turrets,  handling  guns, 
driving  steering  and  anchor  gear,  etc.  In  such 
ships  the  generators  are  of  the  continuous  cur- 
rent type.   See  Dtnamo-Electbio  Machinist. 

The  anchor  engine  of  most  vessels  is  operated 
by  steam  or  hydraulic  power,  bat  in  a  few  ships 
electric  motors  are  geared  to  the  shafts  which 
drive  the  cable  winches.  As  the  anchor  is  no 
longer  handled,  but  simply  pulled  up  into  a 
large  hawse  pipe  and  held  there,  a  powerful 
winch  of  some  sort  is  all  that  is  needed.  The 
character  of  the  power  is  immaterial.  See 
Anchob;  Capstan;  Chain. 

Steering  engines  are  usually  steam  driven,  but 
many  hydraulic  and  a  few  electric  engines  have 
been  installed.  The  ccmtrol  of  hydraulic  and 
steam-steering  engines  is  effected  by  means  of  a 
wheel  and  small  wire  rc^es,  by  a  telonotor,  or 
by  electric  gear.  Small  and  medium-size  ships 
have  the  rudder  turned  by  chains  or  gears  lead- 
ing from  the  engine  to  an  arc  on  tiie  rudder  head. 
In  very  large  ships  the  rudder  is  operated  by 
heavy  levers  driven  by  hydraulic  pressure  or  a 
worm  wheel. 

One  of  the  few  machines  on  all  large  vessels 
still  operated  by  steam  is  the  ice  machine.  In 
merchant  ships  it  is  usually  of  ihe  ammonia 
^pe,  but  in  men-of-war  it  uses  coanpressed  air 
for  refrigerating  and  ioe  making.  Turret  ma- 
chinery, ammunition  hoists,  and  other  ordnance 
fittings  are  electrically  operated  in  hearty  all 
modem  ships,  though  hydraulic  power  is  much 
used  in  the  British  navy. 

Bibliography.  J.  K.  Barton,  Internal  Com- 
huation  Engines  (Annapolis,  1907 ) ;  id.,  Naval 
Reciprocating  Enginet  and  Auxiliary  Machinery 
(rev.  ed.  by  H.  O.  Stickn^,  ib..  1914);  Bauer 
and  Lasche,  Marine  Bteam  Twiinet  (New  Yoric, 


1911);  Bauer-Robertson-Donkin,  Marine  En- 
ffinea  and  Bailert  (ib.,  1905) ;  Biles,  The  Steam 
Turbine  at  Applied  to  Mairine  Pwfitw  (PhUap 
delphia,  1907). 

B0IIJ3M 

Modem  marine  boilers  are  of  two  general 
types,  Scotch  and  water  tube.  The  Scotch 
boiler  is  horizontal,  cylindrical,  fire  tubular;  it 
is  used  very  generally  in  the  merchant  service 
and,  until  quite  recently,  in  naval  vessels.  It 
consists  of  a  cylindrical  shell  in  the  tower  lialf 
of  which  are  placed  one  or  more  cylindrical,  cor- 
rugated furnaces  (large  boilers  nave  three- or 
four),  extending  fnm  uie  front  for  about  three- 
fourths  the  Ic^ith  and  there  opening  into  the 
combusti<m  chamber  or  back  connection,  a  space 
for  furnace  gases  which  rises  slifj^tly  above  the 
furnace  cmwns.  From  the  hexk.  connection  re- 
turn tubes,  extending  to  the  front  c<Huiecti<m, 
are  placed  between  and  above  the  furnaces.  The 
furnace  gases  escape  thence  to  the  smoke  pipe. 
Double-ended  boilers  are  occasionally  built; 
thc7  con«st  of  two  single-ended  boilers,  back  to 
back,  in  a  sin^  sh^  Scotch  boilers  are  built 
in  all  sizes  up  to  20  feet  in  diameter  and  18 
feet  in  Imgth  for  single^ded  and  24  feet  in 
length  for  double-ended.  They  carry  steam  pres- 
sures of  150  to  200  pounds  per  square  inch. 
Their  principal  advantages  are:  reliability;  sim- 
plicity; they  will  stand  hard  usage;  they  have 
been  In  use  so  long  that  their  peculiarities 
are  very  thorou^ly  understood  and  generally 
known.  Their  disadvantages  are;  great  weight; 
steam  cannot  be  r^sed  or  reduced  qniddy ;  heavy 
foTfxd  draft  cannot  be  used ;  very  high  pressure 
cannot  be  used  in  boilers  of  large  capacity  owing 
to  the  thickness  of  shell  which  makes  the  wei^t 
excessive ;  they  are  difBcult  to  repair ;  when  they 
begin  to  deteriorate  the  working  pressure  must 
be  lowered,  and  this  reduces  the  power;  owing 
to  the  large  amount  of  water  contained,  acci- 
doits  are  usually  serious — often  diaastrous— 4o 
life  and  property. 

The  advantages  of  tiie  water-tube  boiler  are: 
lightness;  adaptability  to  high  pressure;  it  is 
r^dily  adjusted  to  change  of  output;  forced 
draft  can  be  used  (in  nearly  alt  types) ;  it  is  rel- 
atively safe,  and  accidents  are  less  serious; 
repairs  and  renewals  are  so  easily  made  that  all 
parts  are  kept  up  to  strength,  and  redaction  of 
pressure  and  power  are  unneoessaiy.  Hie  disad- 
vanti^^  are:  increased  complication;  it  needs 
more  care  and  attention  than  the  cylindrical;  it 
cannot  use  salty  or  dirty  water;  the  different 
^pes  are  &ot  so  well  understood  by  the  average 
fironan,  so  that  the  best  results  are  not  always 
obtained.  Of  the  many  kinds  in  use  the  B^ 
cock  and  Wilcox,  Yarrow,  Nictausse,  Schuttze, 
Durr,  Belleville,  Normand-Sigaudy,  Thomeycroft, 
White,  Reid,  Seabury,  and  Almy  are  most  com- 
mon. The  economy  of  fuel  is  probably  about 
the  same  in  water-tube  and  cylindrical  boilers 
when  «ich  Is  ^ciently  opiated.  For  average 
running,  especially  in  cargo  carriers  of  moderate 
speed,  the  cylindrical  boiler  is  considered  to  be 
more  economical  than  the  water  tube;  in  large 
high-speed  vessels,  naval  and  mercantile,  the  re- 
verse is  the  case. 

An  illustration  of  a  large  sin^e-ended  cylin- 
drical bolter  is  shown;  aa  is  the  shell  plating; 
hh,  corrugated  furnace ;  oo,  stays  supportmg  com- 
bustion chamber;  DD,  tube  sheets  with  tubes 
extending  between  them;  some  of  these  are  stay 
tubes  and  are  screwed  into  the  tube  sheets,  whidi 
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they  help  to  support;  the  other  tubes  have  thdr 
eD<b  expanded  into  the  tube  sheets;  F,  combus- 
tion chunber  {back  connection),  where  the  gases 
of  combustion  are  finally  mixed  and  burned; 
B,  B,  B,  steam  space  stays  supporting  the  boiler 
ends;  //,  short  stay  bolts  supporting  back  and 
■ides  of  combuBtion  chamber;  JJ,  girder  atom 
■apportii^  top  of  efonbustioii  eluunber;  KK, 
manholes  for  cleuiiiig.  The  heating  surf«»  is 
eompoied  of  the  fumaoes,  combustion  chamber, 
and  tubes,  the  tube  surface  being  the  principal 
part.  The  water  surface  is  kept  a  short  distance 
above  the  tops  of  the  return  tubes  ee;  above 
this  is  the  steam  space,  which  is  fitted  with  a 
dry  pipe  that  colleda  the  steam,  assists  to  pre- 
TGot  water  from  being  carried  over  to  the  en- 
gines, and  diachaiges  throu^  the  braler  stop 
Ttlve  to  the  main  steam  pipe.  The  furnaces  are 
divided  by  the  gxmtea  into  vary  nearly  equal 
parts,  the  lower  being  called  the       pit.  The 


tern  of  tubes  either  Btrai|^t  or  bmt.  The  feed 
water  usually  enters  the  upper  or  steam  drum 
and  is  conducted  by  down  tubes  to  a  lower  or 
water  drum;  from  this  the  water,  becoming 
heated,  rises  and  passes  up  through  steam-form- 
ing tubes  to  the  drum  again.  Thus  a  circulation 
is  set  up,  and  the  efficiency  of  the  boiler  largely 
depends  upcn  the  adequacy  of  this  circulation. 
As  the  distance  fr«n  grate  to  smoke  pipe  is  usu- 
ally quite  short,  it  is  necessary,  in  order  to  ex- 
tract a  proper  amount  of  heat  from  the  gases,  to 
introduce  baffle  plates  for  holding  the  gases  in 
contact  wilii  the  tubes  for  a  sufficient  length  of 
time.  Since  the  gases  are  external  to  the  water 
and  steam  containers,  a  casing  is  fitted  of  sheet 
metal  lined  with  fire  brick,  asbestos,  or  other 
nonecoducting  material.  Wata'-tube  boilers  have 
all  the  attac&nents  noted  as  belonging  to  cylin- 
drical twllers  and  w»ie  in  additiia.  Nearly  all 
exee|ife  the  Babeodc  and  Wilcox  have  antnnatio 
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fire-box  part  (commonly  referred  to  as  the  fur- 
nace) and  the  ash  pit  have  separate  doors.  All 
parts  of  the  boiler  (except  doors,  grates,  bridge 
wan,  etc )  are  usually  built  of  mild  carbon  stedL; 
in  some  coses  nickel  or  special  steel  is  used. 
The  grate  surface  of  such  a  boiler,  with  ordinary 
draft  apparatus,  develops  13  to  16  horse  power 
per  square  foot;  ratio  of  heating  to  grate  sur- 
tae^  30-35  to  1.  The  wei^t  per  I.  H.  P.,  In- 
duding  water,  is  90  to  120  pounds.  The  amount 
of  coai  burned  per  square  foot  of  grate  is  16  to 
20  pounds  with  or^naiy  draft  arrangementa. 
The  efficiency  of  the  boiler  is  70  to  76  per  cent 
when  in  best  condition.  The  attachments  of 
such  a  boiler  are:  main  and  auxiliary  stop 
valves  in  the  steam  pipe;  check  valves,  through 
whidi  the  feed  water  enters;  surface  and  bottom 
blow  valves,  throu^  which  the  water  is  blown 
down  or  pumped  o^;  two  water  columns  (glass 
tubes)  to  show  the  heSAt  of  the  water;  pressure 
gauge;  safety  valve;  eucuIaUng  apparatus  (gen- 
erafly  a  hydnddneter) ;  superheater. 

In  wator-tube  boilers  the  water  la  e<»itl^ned 
chiefly  within  the  tubes,  sod  the  furnace  gases 
pass  aroond  them,  the  exact  reverse  of  fire-tube 
boilers.  As  the  amount  of  water  carried  is  rela- 
tively small,  they  are  usually  much  lighter  than 
the  (^lindrical.  Most  types  have  a  number  of 
■team  and  water  chambers  connected  by  a  sys- 
VoL.  XXI.— 3 


feed.  Practically  all  have  feed-water  beaten. 
Hie  fitting  of  superheaters  is  becoming  general. 
Most  types  have  an  arrangement  of  steam  or  air 
for  the  removal  of  soot  from  the  tubes. 

Drowned-tube  boilers  ore  those  in  which  the 
steam-generating  tubes  discharge  into  a  steam 
drum  below  the  level  of  the  water;  in  priming 
boilers  the  discbarge  takes  place  at  or  above  the 
water  surface.  Sndi  a  boiler  as  the  Sehultz 
seems  to  be  neither  one  nor  the  other.  Large- 
tube  boilers  are  fitted  with  tubes  of  3  to  5  inches 
in  diameter.  Small-tube  types  have  tubes  of 
1  to  2  inches.  5<Rne  boilers  have  large  and  small 
tubes.  Express  is  a  term  applied  to  rapid- 
steaming  small-tube  boilers  capable  of  large 
power  on  small  weight  and  of  using  heavy  forced 
draft.  Express  boilers  are  not  very  economical 
and  are  chiefly  used  oa  small  vessels  where  epeeA 
is  more  important  than  eooncnny. 

Two  forms  of  water-tube  boilers  are  shown — 
the  ^omCTcroft  and  the  Niclausse;  the  Bab- 
ooek  and  WUc(«  is  given  on  the  plate  in  con- 
nection  ^th  tiie  article  Boilkb.  The  type  of 
Thomeycroft  boiler  as  constructed  in  1916 
closely  resembled  the  Yarrow.  The  Niclausse 
boiler  shown  is  of  the  same  design  as  the  ones 
installed  on  the  French  battleship  Beame.  One 
tube  is  in  partial  secticai,  and  a  p<»tion  of  the 
header  eadng  Is  removed  to  show  the  extoior 


Digitized  by 


Google 


SHIFBUIUaNO  28 

of  the  header  end  of  the  next  tube  above.  Where 
the  outer  tube  ie  partly  cut  away,  the  upper  end 
of  the  inner  one,  which  is  somewhat  shorter,  is 


CHOW  WCMOmi.  BLBTATIOir  <»  HIOUDHB  mOB-DUTr 
BOILnt,  1914  TTFS. 

vieible.  The  cooler  water  descends  from  the 
itean  drum,  enters  the  inner  tube,  escapes  to  tiie 
outer  one,  is  heated,  and  reascends  to  the  drum. 


XHoamreaan  wATU-sim  BoiLm  ra  on.  vmL,  1913  Rvn. 


There  are  no  douUe  tubes  in  the  otha>  boilers 
which  are  illustrated. 

Oil  FuaL  Hie  extended  use  of  oil  fuel  has 
had  an  important  ^ect  on  the  doign  of  boilers 


and  of  vessels.  While  oil  coats  two  to  five  tlmea 
as  much  as  coal  and  is  lees  than  60  per  cent  more 
efficient,  the  gain  in  other  directions  offsets  the 
ettra  fuel  expense.  There  is  considerable  re- 
ducttm  in  flruoom  mae^  because  less  room  is 
needed  for  stoking  ou-fed  boilers.  Nearly  the 
whole  volume  of  the  bunkers  is  saved,  for  oil 
can  be  stowed  where  cargo  or  other  stores  can- 
not be  ocmveniently  placed,  such  as  double-bottom 
tanks  and  small  out-of-the-way  and  insularly 
shaped  spaces.  Distance  from  the  boilers  is  of 
no  particular  importance.  The  number  of  fire- 
men is  greatly  reduced,  and  ooal  passers  are 
diminated,  as  there  is  neitiier  ooal  wa  ashes  to 
handle.  The  cost,  delay,  and  waste  of  starting 
and  hauling  fires  are  largely  obviated.  Mer- 
chant vessels  pljing  on  routes  where  oil  may  be 
obtained  cheaply  and  coal  is  hi^  find  eoonomr 
in  oil  fuel.  Where  the  reverse  is  the  case,  coal 
burning  is  much  lees  ezpenaive.  In  the  United 
States  navy  all  new  vesseiB  are  fitted  for  burning 
oil  alone.  In  other  navies  some  ships  are  so 
fitted.  The  hesitation  in  following  American 
praetioe  is  due  to  the  fact  that,  wit£  the  Bxcttp- 
tion  of  Russia,  no  nation  but  ikie  United  States 
has  an  ample  home  supply  \diidi  can  be  rdied 
upon  in  time  of  war.  Uoosult:  Bertin,  MariM 
Boilers  ( London,  189&) ;  Parstms,  Steam  BoiU 
era—Theory  and  Deeign  (New  York,  1904) ; 
Lyon  and  Hinds,  Marine  and  'Naioal  Boilert 
(Annapolis,  1915).  See_ article  on  Boqjcb  and 
its  InUiogn^ihy;  also  FuB>  warn  Ships;  Fuel 
Ship. 

SHIP  CATTATh  See  Oah al  ;  Paitama  Car ai.  ; 
Saiht  Mabys  Caitai.;  Suez  Canal;  xra 

STTTP  FEVXB.    See  Ttphus. 

3HIFIB0,  Mb^pe^.  An  important  wild 
tribe  of  Panoan  stock  (q.v.)  in  the  forest  region 
of  the  upper  Ucayali,  northeastern  Peru.  Very 
little  is  Known  concerning  them.  They  were 
first  visited  by  Franciscan  missionaries  in  1651. 
In  1736  they  almost  destroyed  the  neighboring 
and  ct^jnate  Setebo  in  a  bloody  battle.  In  1764, 

Sr  the  efforts  of  the  missionaries,  a  reoondlia- 
on  was  effected  betwera  the  two  tribes,  and 
the  Shipibo  were  collected  into  a  mission  settle- 
ment, but  three  years  later  they  massacred  all 
the  missionaries  and  reverted  to  their  former 
wild  life.  Consult  O.  E.  Church,  A&ortj/ines  of 
South  America  (London,  1912). 

SHIFXA  PASS.  A  pass  in  the  Balkan 
Mountains  between  Philippopolis  and  Plevna 
(Map:  Balkan  Peninsula,  E  3).  Elevation, 
4370  feet  Opened  during  the  Rasso-Tnrlddi 
War  of  1877-78  (q.v.). 

SmPTiBT.  A  market  town  in  the  West 
Riding  of  Yorkshire,  England,  on  the  Aire,  3 
miles  northwest  of  Bradford  (Map:  England, 
E  3).  There  are  important  manufactures  of 
worsted  and  woolens  and  a  large  quarrying  in- 
dustry.   Pop.,  1901,  26,570;  1911,  27,708. 

8HIPLET,  ABTHun  Evisitt  (1861-  ). 
An  English  zoologist  snd  educatw,  bom  at 
Datchet,  Buckinghamshire,  and  educated  at 
Christ's  College,  Cambridge.  He  was  demon- 
strator of  comparative  anatcnny  at  Cambridge 
from  1886  to  1894,  lecturer  on  soOlo^  from 
1894  to  1908,  and  from  1910  master  of  Christ's. 
He  received  the  honorary  d^ee  of  ScD.  from 
Princeton  University  and  became  fellow  of  the 
Bo^,  the  Linnean,  and  the  Zoological  societies. 
Besides  articles,  he  wrote  ZoSlogy  of  the  Ineer- 
tehrata  (1893).  He  was  transluboT  in  part  of 
Weismann's  Eseaye  on  Heredity  (2  vols.,  1880- 
92),  joint  editor  and  part  author  of  the  Cam- 
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bridge  Natural  Hi»tory  (1D06-09),  and  eoeditor 
of  Paratitology  and  of  the  Journal  of  Eoonomio 
Biologg.  In  IQlft  he  published  Tlte  Minor  Sor- 
rora  of  War.  

SBIPMAJSTXB.  The  commander  of  a  mer* 
chant  vessel,  in  most  countries  licensed  if  mas- 
ter of  a  steam  vessel.  He  has  complete  control 
of  navigation  and  over  all  on  board,  whether 
passengers  or  crew.  He  may  use  strong  meas- 
ures in  case  of  mutiny,  even  kill  a  Beaman  to 
enforce  order,  and  m^  compel  passengers  to 
obey  within  reason.  He  is  the  representative 
of  the  owners  on  a  vt^aoe  and  in  foreign  ports 
and  may  bind  the  ship  1^  contracts  for  neoe^ 
ssjy  supplies,  rspalrs,  etc  He  may  even  pledge 
the  cargo  in  extreme  cases.  Consiut  Kaj,  Ship- 
matters  and  Seamen  (2d  ed.,  London,  188S). 

SHIP  KONBT.  A  tax  levied  in  England  at 
various  times.  In  1008,  when  the  country  was 
threatened  by  the  Danes,  a  law  was  made  oblig- 
ing all  proprietors  of  300  hides  of  land  to 
equip  a  vesael  for  coast  protection.  Elizabeth, 
on  the  threatened  Spanish  inva^on,  requked 
various  ports  to  fit  out  ships.  In  1820  Chwrlea  I 
levied  such  an  impost  in  time  of  actual  -wax. 
The  first  levy  of  ship  miMiey  in  time  of  peace 
was  issued  in  1634,  a  contribution  being  de- 
manded from  the  coast  shires.  The  next  year 
a  second  writ  taxed  the  entire  Kingdom.  Re- 
sistance was  aroused,  chiefly  because  it  came 
arbitrary  author!^  of  the  King.  In  1637 
Jehn  Hampden  refused  its  ps^ment.  He  was 
prosecuted  before  the  18  judges  of  the  Exchequer 
and  seven  of  them  pronounced  in  favor  ol  the 
crown ;  but  the  trial  aroused  the  public,  and  tiie 
Long  Parliament  in  1640  voted  ship  mon^ 
ill^ial  and  canceled  Hampden's  sentence.  Con- 
sidt  S.  R.  Gardiner,  BUtory  of  EngUmd  (Lon- 
don, 1893-06),  and  Old  8<mth  Leafiett,  vol.  iU, 
no.  60  (Boston,  1896). 

SBIFPBVf  Wnxuic,  Js.  (1786-1808).  An 
American  snrgecn,  bom  in  Philadelphia.  He 
reeeived  his  educati<ni  at  Princeton  and  Edin- 
burgh (M.I).,  1761),  was  one  of  the  founders 
of  the  medical  department  of  the  CoU^  of 
Riiladdphia,  and  became  its  first  professor  of 
anatomy  and  surgery  in  1706.  From  its  forma- 
tion in  1701  tillliis  retirement  in  1806  he  was 
professor  in  the  medical  school  of  the  Univer- 
sity of  Fennen^lrania.  In  1777  he  succeeded  his 
frioid  John  Morgan  (q.v.)  as  BurgBon<««ieral 
of  the  American  army.  He  showed  himself 
capable  and  more  praeUeal  than  Iforgu,  but 
did  not  escape  jealousy  and  the  consequent  ac- 
cusation of  improper  administration  of  office. 
He  resigned  in  1781,  althouf^  the  military  court 
did  not  sustain  the  charges  against  him. 

SHZPPEN8BUUO,  shlp'enz-bSrg.  A  borough 
in  Cumberland  Co.,  Pa.,  41  miles  southwest  of 
Harrisbniv,  on  the  Cumberland  Valley,  the 
Western  SUrylMid,  and  the  Philadelphia  and 
Rmding  railroads  (Map:  Pennsylvania,  F  7). 
It  is  ue  seat  of  tiie  Cfnmberland  Valley  State 
Normal  School.  There  are  furniture  factories, 
engine  and  pump  works,  etc.  It  was  settled  in 
1749.   Pop.,  1900,  3228;  1910,  3467. 

BHiPPJJIQ.   See  Ship  and  Seippino. 

8HIPPZNO,  Law  or.  See  Admikalty  Law; 
Maritiue  Law;  Road,  Rules  of  the. 

UUiPPiU  a  ABTICLES.  Ariddes  of  agree- 
ment between  the  master  of  a  ship  and  a  seaman 
■erring  on  board  her  in  regard  to  wages,  length 
of  service,  character  of  service,  etc.  See  Bba- 
MBT,  Laws  RnATnia  td. 

IHIFPINO  8UJHUDJX8.   Peonniary  aid  to 
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shipping  by  public  grant.  The  terms  "bounty" 
and  "subvoitioD"  may  be  employed  in  the  same 
sense.  The  first  direct  bounty  in  aid  of  shipping 
of  any  kind  was  granted  in  1730  by  the  3  Geo. 
H,  e.  20,  {  9,  vriiieh  provided  for  a  bounty  of 
20  shillings  per  ton  on  all  vessels  of  20  tons 
or  over  engaging  in  the  white<herring  fisheries. 
The  object  of  these  fishing  bounties  was  to  en- 
courage  the  fisheries,  which  served  as  a  training 
school  for  mariners  for  the  British  war  fleet. 
The  bounty  laws  were  modified  from  time  to 
time  until  they  were  finally  repealed  in  1867.  It 
was  not,  howev«^,  until  1839  that  the  Eni^ish 
govmaueat  b^jan  the  p<dicy  of  paying  subsidies 
for  m^l  servioe.  In  that  year  Samiul  Ounard 
made  a  contract  with  the  British  Board  of  Ad* 
miralty,  by  which  he  agreed  to  establish  a  fort- 
nightly mail  service  between  Liverpool  and  Hali- 
fax for  a  yearly  payment  of  £60,000.  The  Xew 
World  terminal  was  afterward  changed  to  Bos- 
ton and  then  to  New  York.  In  1841  the  amount 
of  the  subsidy  was  increased  to  £80,000,  and  the 
number  of  vessels  increased  from  three  to  seven. 
The  BUbddy  was  again  increased  in  1848  to 
£145,000,  but  was  reduced  to  £80,000  in  1868, 
after  the  failure  of  its  chief  competitor,  the 
Collins  line.  Since  that  time  the  amount  of  the 
annual  subsidy  has  varied  greatly  in  different 

Sars.  In  1870  the  amount  of  tbe  subsidy  for 
e  transatlantic  ocean  mail  service  was  made 
to  depend  uptm  the  weight  of  the  mail  matter 
transported,  the  contracts  beiiog  given  to  the 
Cnnard  and  the  White  Star  lines. 

The  subsidies  were  given  with  the  twofold  pur- 
pose of  establiidiiDg  quicker  and  better  mall  com- 
munications with  America  and  of  encouraging  a 
rival  to  the  American  clipper  lines,  which  were 
rapidly  driving  the  British  ships  out  of  business. 
Wnen  the  United  States  Congress  passed  the 
bill  ^ving  a  subsidy  to  the  Collins  line  in  1848, 
the  BritiMi  government  raised  the  subsidy  to  the 
Cimard  Company  by  £65,000,  without  requiring 
any  additional  services,  showing  that  the  British 
government  was  not  solely  bent  on  obtaining  a 
quicker  mail  service.  The  subsidy  undoubtedly 
gave  tile  Cuncutl  Company  a  great  advantajre 
over  its  competitors.  Whether,  as  is  often  al- 
leged, the  subsidy  really  helped  to  establish 
steam  navigation  is  more  than  doubtful.  The 
Great  Western  Company  was  in  the  field  before 
the  subsidised  Dmard  line. 

In  1868  the  Cunard  line  reo^ved  £80,000  as  a 
fixed  snbei^,  while  the  Inman  line  received 
£22,161,  tiie  North  Qerman  Uoyd  £9504,  and 
the  Hamburg-American  £3343,  paid  according 
to  the  wei^t  of  mail  carried.  The  next  year  the 
Cunard  received  £80,000  for  its  service  twice  a 
week  and  the  Inman  £35,000  for  a  weekty  serv- 
ice. The  contracts  were  drawn  for  seven  years. 
In  1870  the  Postmaster-General  introduced  the 
system  of  payment  by  weight  throughout,  by 
which  the  l^iglish  lines  were  paid  4s.  per  pound 
for  letters  and  4d.  for  pa.'pen  and  the  North 
German  Lloyd  2b.  4d.  for  letters  and  2d.  for 
papers.  In  1887  the  rates  were  reduced  to  3s. 
for  letters  and  3d.  for  other  mail,  the  Cunard 
and  White  Star  lines  to  carry  all  mail  except 
specially  directed  letters.  These  rates  are  about 
one  and  a  half  times  the  international  postal 
rates,  so  there  is  still  a  subrt^  of  about  £76,000 
to  tiie  Cnnard  and  White  Star  lines,  not  count- 
ing the  admiralty  subventions,  amounting  to 
£^,000,  which  are  paid  for  the  privilege  of  hir- 
ing or  buying  certain  of  the  faster  staimvs  in 
case  of  war. 
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The  Feninaular  Company  in  1837  b<»an  the 
carriage  of  mails  to  and  from  ^ain  and  Portu- 
gal for  an  annual  payment  of  £29,600,  which 
was  soon  after  reduced  to  £20,500.  The  next 
year  the  company  took  the  contract  of  carrying 
the  mailB  between  England  and  Alexandria  for 
£34,200  per  annum.  In  1842  it  became  the 
Peninanlar  and  Oriental  Company  and  took  over 
the  Berrice  from  Suez  to  Calcutta  with  a  yearly 
Bubsidy  of  £115,000,  or  about  20a.  per  mile.  The 
service  was  &oou  after  extended  to  China,  with 
an  addititm  of  £46>000  to  tiis  yearly  snbsi^  at 
the  rate  of  about  12e.  per  mile.  The  East  India 
Company  continued  to  carry  the  mails  between 
Braway  and  Suez  for  a  yearly  subsidy  of  £105,- 
200,  or  30b.  per  mife.  In  18S8  the  Peninsular 
and  Oriental  took  over  the  service  for  £24,700 
and  rendered  a  much  quicker  and  more  regular 
eervice.  In  1852  the  government  advertise  for 
bids  for  a  mail  service  to  Australia.  The  Penin- 
sular and  Oriental  offered  to  perform  the  Aus- 
tralian service,  together  with  all  other  oon- 
tmets,  for  £160.600  per  annmn,  to  be  reduced 
by  £20,000  on  the  oraiplrtion  of  the  railroad 
aeroes  the  Isthmus  of  Suez. 

During  the  Crimean  War  the  British  govern- 
ment cliartered  11  of  the  Peninsular  and  Orien- 
tal vessels  for  transport  service.  This  so  crippled 
the  company's  fleet  that  they  were  comp^ed 
to  give  up  the  service  between  Australia  and 
Singapore.  After  the  war  the  cmitract  for  a 
monthly  service  between  Australia  and  Sues 
was  let  (1857)  to  the  European  and  Australian 
Steam  Navigation  Company  for  £185,000  per 
year,  but  the  severity  of  the  terms  and  the  in- 
efficiency of  the  management  made  the  enterprise 
an  utter  failure,  involving  the  loss  in  one  year 
of  the  entire  capital  of  £400,000  and  a  further 
of  £270,000.  The  Peninsular  and  OrienUl, 
for  a  yearly  compensation  of  £180,000,  thai  took 
the  service,  including  a  service  to  Mauritius  and 
Aden.  The  latter  line  was  soon  given  up,  and 
the  snbsidy  was  reduced  to  £134,672.  In  1866 
the  service  was  made  e^imonthly  and  the  sub- 
pidy  increased  to  £170,000,  and  four  years  later 
a  new  contract  on  all  the  Peninsular  and  Ori- 
ental lines  was  made,  with  an  annual  subsidy 
of  £450,000,  Since  that  time  the  amount  has 
been  steadily  decreased  until  in  1868  it  was 
£330,000. 

The  Royal  West  India  Mail  Steam  Packet 
Company  is  another  line  which  has  drawn  heavy 
subndies  from  the  British  government.  It  was 
founded  in  1841  and  was  granted  a  subsidy  of 
£240,000  for  traversing  a  distance  of  684,816 
miles  every  year.  There  was  no  advertisement 
for  bids  and  no  revision  of  the  extravagant 
terms  of  the  contract  imtil  1874.  Tliere  was 
little  freirtt  and  less  mail  to  be  carried,  and  in 
Ktite  of  the  large  mbsidy  the  company  lost  abont 
£80,000  the  first  year  through  inefficient  or  dis- 
honest management.  The  second  year  the  gov- 
ernment reduced  the  mileage  to  362,973  miles, 
leaving  the  snbsidy  as  before  and  granting  new 
favors.  The  service  was  slow,  irregular,  and 
unsatisfactory,  and  in  some  years  the  amount 
paid  in  subsidies  exceeded  the  postal  receipts 
of  the  line  by  £188,938.  The  most  palpable  ease 
of  the  use  m  mail  subsidy  to  aid  in  the  exten- 
sion of  British  commerce  was  the  Pacific  Steam 
Navigation  Company,  which  was  given  a  subsidy 
in  1^0  for  carrying  the  mails  between  the  ports 
of  Central  and  Sou^  America.  No  British  ports 
were  touched  by  tiie  service,  and  the  amount  of 
British  mail  carried  was  almost  nothing.  The 
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bounty  kept  the  cMupany  solvent  for  some  years, 
but  the  trade  was  insufficient  to  justify  such  a 
Bwiee  Mid  eventually  the  compai^  failed.  The 
Oalway  line  presente  anotiier  case  of  the  ten- 
dency of  subsidies  to  carry  the  creation  of  facili- 
ties for  trade  further  than  circumstances  really 
warrant.  This  company  contracted  in  1860  to 
carry  English  mails  from  Galway  to  Portland, 
Boston,  or  New  York  via  Newfoundland,  agree- 
ing to  deliver  dispatches  in  six  days.  They  built 
four  new  vessels,  but  none  of  them  came  up  to 
the  requirements  of  strength  and  speed.  One 
was  lost  and  two  otiiers  disabled.  The  company 
failed  and  involved  all  the  investors  in  ruin. 

In  1914  the  British  government  paid  in  postal 
and  admiralty  subventions  about  $10,000,000; 
Canada  in  1912  paid  subventions  amounting  to 
about  $2,000,000.  A  subsidy  of  $194,400  per 
annum  is  paid  by  the  British  government  for  tiie 
service  to  Jamaica,  as  the  outcome  of  the  recom- 
mendations of  tiie  West  India  Rc^al  Oonunis- 
sion  of  1896-07,  to  oicourage  the  fruit  trade  of 
the  West  Indies.  This  is  the  cntly  esample  of 
a  subsidy  granted  1^  Great  Britun  express^ 
to  encourage  trade. 

Opinions  differ  as  to  whether  the  British 

Sostal  and  admiralty  subsidies  have  resulted  in 
irect  advantages  which  justify  the  outlay  made 
by  the  government.  Mr.  Buxton  Forman  of  the 
&itish  Post  Office  |Bave  it  as  bis  opinion  ^t 
this  is  not  always  the  case;  Sir  Spencer  Wal- 
pole.  former  Secretary  of  the  Post  Office,  thought 
full  value  is  received.  No  careful  statistical  in- 
quiry with  r^ard  to  this  question  has  ever  been 
made,  nor  is  it  possible  to  make  one.  The  open 
bidding  on  mail  contracts  does  not  at  all  secure 
service  at  cost,  because  there  is  nothing  like  free 
ccanpetition  among  steamship  companies.  Care- 
ful observers,  however,  agree  that  tiie  British 
postal  and  admiralty  subsidies  do  contain  an 
element  of  genuine  subsidy  for  the  encourage- 
ment of  British  shipping.  This  belief  is  strengui- 
ened  by  the  refusal  of  the  British  government 
to  let  the  mail  contract  to  the  White  Star  line 
after  its  purchase  by  the  Mercantile  Marine 
Company  in  1902  until  full  assurance  was  given 
that  the  White  Star  Company  would  remain  a 
thoroughly  English  concern. 

The  policy  of  other  European  countries  is 
quite  different  from  tiiat  of  Gh^t  Britain.  Ger- 
many paid  (1914)  an  annual  subsidy  of  18,000,- 
000  marks  for  its  East  Asian  service.  Other 
services  undertaken  by  tiie  North  German  Lloyd 
were  given  subsidies  amounting  to  4,790,000 
marks.  The  German  East  Africa  Company  re- 
ceives 1,350,000  marks  for  its  services  to  Africa. 
The  total  mail  subsidies  to  all  lines  amount  to 
about  8,000,000  marlcs.  In  addition  the  govern- 
ment gives  indirect  bounties  in  the  slupe  of 
cocempUon  from  import  duties  on  materials  of 
construction  and  preferential  riulway  rates  on 
iron,  steel,  and  fuel  used  in  shipbuilding  and  on 
many  articles  exported  in  German  shipa  These 
reductions  in  railway  tariffs  amount  to  from 
36  to  66  per  cent  of  the  ordinary  rates.  The 
Germans  generally  feel  that  these  direct  and 
indirect  bounties  have  been  a  good  investaient 
and  point  to  the  fact  that  Gmnan  shipping  has 
developed  very  rapidly  sinoe  the  beginning  of 
this  policy  of  protection  in  1886.  The  develop- 
ment of  shipping  is  not,  however,  conclusive 
proof  of  the  advantages  of  the  subsidies,  since 
numerous  other  factors  have  contributed  to  the 
growth  of  the  German  mercantile  marine. 
The  annual  postal  subndies  voted  1^  France 
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amounted  in  1914  to  31^00,000  francs  ($6,030,- 
000).  In  addition  the  government  paid  10,400,- 
000  francs  in  construction  premiums  and  26,- 
000,000  in  postal  subventions.  Navigation  sub- 
sidies were  fixed  by  the  Austrian  Law  of  1907 
at  a  maximum  of  |1,136,800  for  the  five-year 
period  ending  in  1016.  Conetruction  bounties 
varying  from  $2.84  per  ton  for  sailing  vessels  to 
$8.12  for  steam  vessels  are  paid.  A  subsidy  of 
$200,000  annually  was  voted  in  1909  for  the 
service  between  Trieat  and  Brazil  and  Argentina. 

Italy  began  a  policy  of  bounties  on  construc- 
tion and  navigation  in  1885.  In  1912  the  total 
bounties  in  aid  of  shipbuilding  and  navigation 
were  $2,000,000.  In  1807  Japan  adopted  the  sub- 
sidy policy.  In  1912  the  dtipping  subsidies  of 
Japan  amounted  to  $6,846,995,  of  which  $651,- 
97s  was  for  oonstruction  and  remainder  for 
navigation.  Holland,  Sweden,  Denmark,  and 
Norway  pay  mail  Bubmdiee  which  are  no  more 
than  fair  compensation  for  services.  In  addi- 
tion Norway  and  Sweden  grant  loans  to  steam- 
ship lines,  thus  subsidldng  indirectly  through 
assumption  of  risks. 

Except  for  tiie  bounties  granted  in  1792  to 
certain  fishing  vessels,  the  history  of  govcm- 
aMnt  encfningement  to  shipping  in  tiie  United 
States  begins  with  the  Act  of  March  3,  1846, 
which  provided  for  the  transmission  of  the  mails 
in  American  ships.  An  Act  of  March  3,  1847, 
authorized  the  Secretary  of  the  Navy  to  accept 
the  offers  made  by  E.  K.  Collins  &  Co.  to  carry 
the  mails  from  New  York  to  Liverpool  and  hy 
Mr.  8I00  for  a  mail  serrice  between  New  York 
and  Cliwres.  In  1848  two  lines  were  started 
under  *iibsidie»— one  from  New  York  to  Bremoif 
the  other  fran  New  York  to  Havre.  The  most 
important  subsidized  line  was  the  Collins  line, 
which  b^an  operations  June  1, 1850.  The  origi- 
nal subsidy  was  $386,000  p^  annum  for  20 
voyages,  or  at  the  rate  of  $19,250  per  voyage. 
At  tiiis  time  the  Cunard  line  was  receiving 
about  $30,000  per  voyage.  In  1852  the  subsidy 
to  the  Collins  Une  was  increased  to  $33,000  per 
voyage  for  26  tripe,  or  $868t000  per  annum. 
Tlw  competition  betweoa  the  Collins  liite  and  the 
Conard  line  was  severe  fnmi  Idie  first  Previous 
to  1850  the  Cunard  had  a  virtual  mrait^M^y  oi 
the  fast-frei^t  business.  In  a  few  months  aftor 
the  Collins  line  started  frei^ts  fell  from  £7  10a. 
a  ton  to  £4  a  ton.  For  a  time  the  Collins  line 
had  the  advantage  in  the  fiffht.  But  the  loss 
of  the  ArcUo  in  1854  and  uie  Pacific  a  little 
more  than  a  year  later  seriously  crippled  the 
Ci^ins  line.  The  Padfio  was  sucoeeded  by  the 
AdriaUe,  the  finest  and  fastest  steMnshtp  of 
that  day,  but  it  was  impossible  to  retrieve  such 
disastrous  losses.  In  1856  Congress  reduced  the 
subsidy  to  $386,000  per  annum  for  20  trips. 
Two  years  later  all  contracts  for  carrying  the 
mails  were  abrogated,  and  the  Collins  line  failed. 
The  cost  of  this  experiment  was  about  $4,600,000. 
From  1848  to  1858  the  United  States  govern- 
ment expended  a  total  of  about  $15,000,000  in 
•nhsidifls  witibout  any  manifest  benefit  to  the 
Amaican  merdiant  marine.  Hie  Unitod  States 
government  gave  no  further  mail  subsidies  until 
1866,  when  a  line  from  New  York  to  Rio  de 
Janeiro  was  subsidized  to  the  amount  of  $250,' 
000  per  annum.  One  year  later  the  Pacific  Mail 
Steamship  Company  was  granted  a  subsidy  of 
$500,000  a  year  for  a  monthly  service  to  Japan 
and  China  via  Hawaii.  In  1872  the  company 
offered  to  double  the  service  for  an  additionid 
$600,000  a  year.    Wltii  some  difficulty  a  bill 
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authorizing  such  a  contract  was  passed  by  Con- 
gress in  1873.  It  was  afterward  discovert  that 
the  company  had  spent  more  than  $1,000,000  to 
influence  Congressmen  to  vote  the  subsidy.  As 
a  result  of  this  disclosure  and  of  the  subsequent 
failure  of  the  company  to  comply  with  the  con- 
ditions imposed  a  new  contract  was  abrogated 
by  the  government.  The  Pacific  Mail  Company, 
during  Its  10  years  of  contract  service,  received 
$4,683,000  In  subsidies.  In  that  period  there 
was  no  increase  in  the  trade  of  the  United  States 
with  the  Orient  that  could  not  be  traced  to 
other  causes  than  subsidized  mail  service,  and 
the  general  merchant  marine  declined  steadily. 

Under  the  Act  of  1891  the  United  Stotes  pays 
for  carrying  the  mails  on  a  mileage  basis  as 
follows:  for  flrst-class  steamers,  $4  p»  mile; 
second-class  steamers,  $2  per  mile;  uiird-elasa 
steamers,  $1  per  mile;  fWth-class  Steamers, 
66%  cents  per  mile.  Besides  these  contract 
prices  the  Post  Office  Department  pays  American 
vessels  carrying  mail  $1.60  a  pound  for  first- 
class  matter  and  8  cents  a  pound  for  otiier  mat- 
tor.  Foreign  vessels  carrying  United  States 
mails  are  paid  the  international  postal  rates 
(44  cents  and  4^  cents  per  pound  respectively). 
It  will  be  seal  that  these  payments  constitute 
a  very  liberal  subsidy  to  the  mail  steamers.  In 
1898  Senator  Hanna  introduced  the  first  gen- 
eral subsidy  measure  designed  to  introduce  a 
system  of  direct  navigation  bounties,  but  aftor 

EASsing  the  Senate  it  failed  in  the  House.  Simi- 
ir  measures  were  before  Congress  in  the  ses- 
sions of  1904-06,  1906-06,  and  1906-07.  In 
1904-06  a  committee  of  the  Senate  made  an  ex- 
haustive investigation  of  the  subject  and  pub- 
lished a  report  In  1906,  recommending  a  subsidy 
policy.  Consult:  Meeker,  Hittory  of  Shipping 
Subsidies  (New  York,  1006);  United  States 
Merchant  Marine  Commission,  Development  of 
the  American  Merchant  Marine  (Wuhington, 
1906) ;  Dunmore,  Ship  Suhaidiea  (Boatcm,  1907)  ; 
Bacon,  A  Manwtl  of  Ship  8iibndie$  (Chicago^ 
1911).   See  Meechant  Mabinb. 

SHIP  BAHiWAY.  A  railmy  on  whidi 
ships  are  transported  ^ther  in  a  cradle  running 
on  wheels  or  in  the  water  in  a  tank  carried  oa 
a  wheeled  truck  or  car.  Sudi  railways  an  de> 
signed  to  connect  two  navigable  bodies  of  water 
separated  by  an  isthmus,  and  thus  save  a  kog 
detour  around  the  intervening  land.  Th^  are 
of  very  ancient  origin.  A  railway  capaUe  of 
transporting  veasels  149  feet  long,  16  feet  wide, 
and  drawing  8%  feet  of  water  is  said  to  have 
been  in  operation  across  the  Isthmus  of  Corinth 
as  early  as  427  B.o.  The  Greeks  in  881  A.D.,  the 
Venetians  in  1483  at  Lake  Oarda,  and  the  Turks 
at  Constantinople  used  tramways  for  the  con- 
veyance of  VMsela  across  intervening  land.  Com- 
ing nearer  to  modem  times,  there  are  various 
canal  inclines  and  portage  railways  built  in  Eng- 
land and  in  the  United  States  in  the  early 
part  of  the  last  century.  The  railway  for  large 
vessels  was  an  extension  of  the  canal  inclines, 
and  several  very  ambitions  attonpts  have  been 
made  to  construct  such  thoroughfares  at  various 
times.  None,  however,  has  ever  been  carried  to 
completion.  One  of  the  earliest  propoaitiona  for 
a  ship  railway  to  carry  ocean  vessels  was  the 

ftlan  submitted  to  De  Lesseps  in  1880  for  croaa- 
ng  the  Isthmus  of  Suez.  In  1872  a  similar 
railway  across  Honduras  was  proposed  to  con- 
nect tiie  Atlantic  and  Pacific  oceans,  but  the 

S reject  failed  ita  lack  of  mmey.  In  1879  Capt. 
ames  B. 'Eads  proposed  a  ship  railway  across 
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the  Isthmus  of  Tdiuantepec.  VariouB  plans  were 
proposed  hy  Captain  Eads  for  this  structure, 
the  earliest  being  for  ships  360  feet  lon^  of 
0000  tons,  carried  in  cradles  v  running  on  1880 
wheda.  The  length  of  the  road  across  the  isth- 
mus was  ^MHit  100  miles,  and  it  was  planned  to 
run  it  at  a  speed  of  fnnn  0  to  10  miles  an 
hour.  The  most  important  project  ever  devel- 
oped for  a  ship  railway  was  ths^  known  as  the 
Chignecto  Ship  Rsilway  in  Nova  Scotia.  A 
neck  of  land  only  16  miles  wide  separates  Chig- 
necto Bay,  an  inlet  from  the  Bay  of  Fundy,  fr<Hn 
Baie  Verte,  leading  through  Northumberland 
Strait  into  the  Qua  of  St.  Lawrence.  It  was 
proposed  to  construct  a  ship  railway  across  tlua 
neck  to  exutble  coasting  vessels  of  1000  tons* 
raster  and  2000  tons'  displacranoit  to  avoid  a 
stormy  d^ur  of  500  miles  around  the  coast  of 
Nova  Scotia.  The  line  proposed  was  17  miles 
long  and  nearly  straiffht  throughout.  The  con- 
struction of  this  road  was  begun  in  1888  and 
was  about  three^uarters  completed  in  1891 
whai  wcnk  ms  abandoned  for  lack  of  funds. 
Since  the  Chigneeto  railway  no  ship  railway  has 
been  seriously  conddered,  thou^  many  indi- 
vidual  plana  for  such  roada  have  been  proposed. 

A  marine  railway  is  a  device  frequently  em* 
ploved  at  shipyards  to  haul  out  small  vessels 
and  especiaUy  yachts  for  repairs  to  the  hull  or 
clearii^.  A  cradle  is  carried  on  wheels  running 
<m  rails  extending  into  deep  water,  and  on  to 
thia  the  ressel  is  floated  and  nqiported  so  that 
it  can  be  drawn  out. 

SHIPS.  See  ^iF,  Aucnm;  Ship  asd  Ship- 

PIMQ;  ShiPBUIUINO. 

SUIPS^  Clabsipicatioit  op,  pob  Mabine  In< 
BUBAiTCE.  Tiie  process  of  correlating  all  infor- 
mation obtainable  about  a  vessel,  in  order  that 
the  underwriters  may  be  guided  in  granting 
insurance.  This  work  is  d<me  by  registratimi 
societies  sueh  as  the  Bureau  Veritas,  Lloyd's 
Raster,  ebe.  For  a  description  of  these  sodettes 
and  their  work,  see  SHIP  Am  SHiPPino. 

SHIPS,  Fuel  pm.  See  Fun.  pob  Sbips. 

SHIPS,  ItsABUKoasrr  op.  See  Musctb- 
latNT  or  Ships. 

SHIPS'  B07S.   See  BoTB.  Ships'. 

SHIP'S  COUPANT.  The  ship's  ccanpany  is 
the  crew  of  the  ship.  It  is  organized  in  accord- 
ance with  the  requirements  of  the  rig.  In  large, 
full-rigged  ships  the  crew  was  divided  into  fore- 
oastlemen,  foretopmen,  maintopmen,  miasantinH 
moi,  and  afterguard.  Owing  to  the  Inoiease  In 
mechanical  means  of  handling  sails  these  divi- 
sions are  now  almost  obsolete — entirely  so  in 
the  navy  and  in  merchant  steamen,  and  the 
number  of  squarerigged  merchant  ships  is  very 
small.  In  modem  men-of-war  the  oi^nization 
of  the  ship's  company  is  based  on  the  battery 
and  engines.  The  men  are  stationed  at  the  guns, 
ammunition  rooms,  boilers^  and  engines,  accord- 
ing  to  the  various  needs.   See  Cohflbiceett. 

SHIP'S  LIOBTHS.    See  Lights,  Ship's. 

SHIP'S  HAGKETISM.    See  Coupasb. 

SHIPS  OF  WAB.  See  Fbiqate;  Ram, 
Marine;  Ship  aitd  Shihino;  Navibs;  Ship- 
BuiLDiHG;  Ship,  Aemobed. 

SHIP'S  PAPERS.  A  merchant  vessel  is 
required  to  carry  certain  documents  which  are 
termed  the  "ship's  papers."  ^Hiese  omudst  of: 
{ 1 )  register,  sometimes  replaced  or  aoccnpanied 
1^  (o)  certificate  of  enrollment  (If  empl<^'ed  in 
United  States  coasting  trade),  (&)  passport 
issued  by  the  sovereign  authority,  (o)  sea  letter 
iiaoed  iQr  the  local  authorities  of  the  port  of 


departure;  (2)  charter  party  (q.v.)  if  chart- 
ered; (3)  log  book  (q.v.);  (4)  bills  of  lading 
(q.T.),  or  duplicate  receipts  of  cargo  frtnn  the 
master  to  shippers;  (5)  invoices,  or  detailed 
statements  of  s^Mtrate  lots  of  goods;  (6)  mani- 
fest (q.T.),  or  general  statement  of  catgo;  (7) 
clearance  (q.v.),  or  pnmission  from  the  authori- 
ties to  sail;  (8)  muster  roll,  or  list  of  crew; 
(9)  shipping  articles  (q.v.);  (10)  bill  of  health 
(q.v.) ;  (11)  bill  of  sale  (if  ship  has  been  sold 
by  citiisens  of  one  coimtry  to  citizens  of  another) 
together  with  consular  certificate;  (12)  certifi- 
cate of  inspectiMi;  (13)  officers'  licenses;  (14) 
pswengcr  list  (if  passengers  are  carried) ;  (16) 
lieense  to  carry  on  a  particular  trade  (fishin|^ 
carrying  oil,  explosives,  etc).  The  evidence  of 
nationality  of  United  States  vessels  is  contained 
in:  (a)  raster  for  foreign  trade;  (b)  o«tifi- 
cate  of  enrollment  for  coasting  vessels;  (o) 
license  for  enrolled  vessels;  (d)  license  for  ves- 
sels under  20  tons;  (e)  license  for  fiBhing  ves- 
sels; (/)  sea  letter  or  passport  issued  by  a 
collector  of  a  port  to  cerUty  to  national  diar- 
acter  and  ownovhip  of  vessel;  {g)  consul's  cer- 
tificate for  foreign  vessel  purchased  abroad  b^ 
American  citizens.  In  foreign  oountries  the  evi- 
dence is  found  as  follows:  Austria,  in  royal 
license  and  certificate  of  registry;  Great  Britain, 
certificate  of  registry;  Brazil,  Portugal,  and 
Sweden,  passport;  Denmark,  certificate  of  na- 
tionality and  registry;  Qermany  and  Norway, 
certificate  of  nationality;  Russia  and  Spain, 
patent  authorizing  the  use  of  flu.  The  ras- 
ter or  certificate  of  r^istry  should  contain  the 
following  infonnation:  name  and  character  of 
vessel,  name  of  country  to  which  it  belongs,  di- 
mensions of  vessel,  rig,  date  of  building,  name 
of  master,  name  of  owner  or  owners,  date  of 
registry,  number  ( intematicHia)  si^al  code), 
and  signatures  and  seals  of  the  officials  issuing 
the  doeumwit.  

SHIP^  POSiriOV.   See  Natioation. 

SHIPTOH,  MoTHEB.  A  reputed  Engliah 
wophetess,  probalrfy  fictitious,  of  the  time  of 
Henry  VIII.  She  is  first  heard  of  in  1641,  when 
The  FropAeoie  of  Mother  Shipton,  an  anonymous 
tract,  was  published  in  London.  Chapbooks  and 
pamphlets  purporting  to  be  collections  of  her 
prophecies  appeared  frequently.  In  1862  one 
Charles  Hindley  reprinted  what  purported  to  be 
a  life  of  Mother  Shipton,  ori^naUy  published  by 
Richard  Heady  (London,  1684).  He  inserted 
some  doggerel  verses  of  his  own  and  wound  up 
with  thededaration  tiiat  the  world  would  come 
to  an  end  in  1881.  Hindl^  in  1873  acknowl- 
edged that  the  verses  were  a  hoax.  Consult 
W.  H.  Harrison,  Mother  Shipttm  Inveetigatei 
(London,  1881). 

SHU'WOBU,  or  Tiuso.  An  aberrant  or 
much  modified  lamellibrancb  moUusk  of  the 
family  Teredinlda,  so  called  frmn  bang  worm- 


A  snrwoBM  (Twtdo  nawOU). 
Tlmbar  bond  by  the  moUiuk;  t,  tubs;  th,  •baO;  v,  vatves 
of  abeU;  /,  foot;  e,  oolkr;  p,  pslleta;  f,  iiphoas. 

like  in  general  shape  and  from  boriiu  Into  hulls 
bdow  their  wateriine.    Hie  animaf  is  ■evarai 
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inebefl  to  3  feet  in  length.  The  shell  itself  is 
much  rednced,  equivalve,  widely  gaping,  and 
oovers  onl^  a  part  of  the  animal.  The  mantle 
of  the  animal  secretes  a  calcareous  lining  to 
the  barrow.  Tendo  navalis  is  said  to  be  eonno- 
politan  and  is  the  moit  abundant  qieciea  on  the 
tlnited  States  coaat.  The  ahipworm,  besides 
hone;^combing  the  loge  of  wharves  and  piles 
and  injuring  fish  pounds  and  traps  as  weU  as 
lobster  pots,  has  been  a  serious  pest  of  wooden 
ships;  for  this  reason  ships  have  copper  sheath- 
ing. Its  mode  of  boring  nas  not  been  satisfac- 
torily explained — it  is  usually  with  the  grain  of 
the  wood. 

Shlpwomw  are  found  In  a  fossil  state  first  in 
Jurassic  rodcs,  where  their  shells  are  found  in 
borrows  made  by  the  animals  in  wood  that  is 
now  petrified.  Tbi^  are  found  in  similar  situa- 
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tions  in  the  Cretaceous  and  Tertiary  of  North 
America,  Europe,  and  Asia,  but  show  little  dif- 
ference from  modem  forms.  Consult  A.  A. 
Oould,  Imvertebratea  of  MoMoohusetts  (Boston, 
1870),  and  A.  E.  Verrill,  Invertebrate  Antmats 
of  Vinej/ard  Sound  (Washington,  1874). 

SHIFWBEOK.  The  acoompanying  table 
shows  the  more  important  disasters  sinoe  tite  in- 
troduction of  steam  and  more  general  transat- 
lantic travel.  Like  other  tables  of  this  chara<eter 
the  statistics  in  many  cases  can  be  considered 
but  approximate.  The  list  is  useful  in  placing 
the  dates  of  the  more  serious  marine  catas- 
trophes outside  of  purely  navaJ  operations,  for 
it  must  be  borne  in  mind  that  the  table  does  not 
give  ships  destroyed  in  actual  warfare,  thou^ 
ft  shows  certain  disasters  to  warships  in  times 
of  peace.   See  Sapbtt  at  8u;  Wbbck. 


CHIEF  DISASTERS  AT  SEA,  1841-1915 


MODtttUd 


Name  ot  Alp 


NattouUtT 


Voj«ge«r  plaoa 


Natoraof 


Mareh  11 
Anmit  9 
ApA12S 
Noranber  19 
NovamUr  31 

DeoembAT  30 

Mvcb  SO 
June  17 
Norembv  19 
Janiury  4 
TMiniaiTX 

Auguat  20 
THinwT  16 
SeptDinber  28 

Dec.  33-31 
Jknuary  2 
March 
April  IS 
May  10 
8<-pt«mber  27 
Nov.  13- IB 
May  1 
January  28 
llftDuary  3  it 
November  2 
February  26 
Jue  26 
Ausost  20 
StpMmber  13 
SCfiMmbef  13 
April  28 
Ovtober  SS 
nbrnwy  17 
February  l» 
Btpumber  8 
February  7 
April  27 
August  24 
AouAry  11 
luary  30 


May  7 
November  4 
July  15 
November  Z4 
JADUary  31 
March  24 
September  3 
I>ecember  IS 
JftDuary  31 
November  24 
May  24 
August  30 
July  3 
Jftauary  18 
April  3 
April  18 

July  23 

Janoanr  W ' 
IMvMMr  15 


PruUmtt 
BUtna.tr  BrU 
SxHunM 

StTB.  TaUiman  and  Tmput 
SiMBwr  PImhIx 

8(«am  frigate  Attmier 
Bmlcrant  lUp  Octtm  Uonanh 
BtMiner  Ronl  AiMaUe 
BtMuner  OruilA 
Emlsmt  lUp  Bdmond 
StnmiBr  AmoKm 
Troopahlp  BlrttHlmt 

Steamer  AitanHe 
Steamer  Jnd«]w«tmM 
Bmlgrant  ehlp  Aimfa  JOM 

Troopship  .San  Francisco 
EimlKraal  ship  Ttiylmr 
Btt'iimtr  Ci'i/  ij,'  GhU'ijiw 
Steamer  I'uirhilan 
Troopship  Lad!/  Nugent 
Steamer  Arau 
Eleven  transpona 
Emlgraat  Rblp  Jotm 
Steamer  Faelfle 
Chilean  warnblp  Cazadnr 
Iron  steamer  Le  L,i/onnaU 
Steamer  Tempal 
Steamer  Mimtreal 
Bttp  Dunbar 
Steamer  Central  America 
Steamer  Atutrla 
Bfalp  PimoHa 
MtiituK  Botal  Ckarur 

Steamer  Htamarian 
Steamer  iMdj/  EUrln 
H.  M.  B.  OrDhcia 
Steamer  Anglo-SaxoH 
Emigrant  ship  EagU  Speed 
Steamer  Lonaon 
Steamer  Misaovri 
Steamer  Miami 
Steamer  Evening  Star 
Royal  Mall  steamers  Rhone, 

Wye,  and  other  ablpn 
Stettmer  Sea  Bird 
Sloaiucr  Sloneuail 
U.  S.  a.  OruHOa 
Bteamer  CUV  of  BoMtm 
R.  M.  S.  COfMta 
Steamer  Caiarlm 
Staten  laluul  torrTboat,  Wosl- 

fleld'H  boUeri 
Emierant  ship  Northflecl 
Bieamer  Atlaniic 
Steamer  VlUe  tfii  Bant 
Kmlgrant  sblp  CWMMd 

Steamer  SchUUr 

Steamer  Padflc 

Steamer  Eten 

U.  S-  8.  Huron 

Steamer  Metropolig 

H.  M.  cralnlDg  ship  Eun/dlci: 

Steamer  Princesn  Alice 

Steamer  Bytantln 

H.  M.  training  sUp  Alkaua 

Blemmtr  OndeJott^li 

Steamer  Vtctori* 

Steamer  Teuton 

Steamer  Oavhne 

aieaiucr  CUU  of  roiumfttv^ 

Steamer  Dar^iel  ^neinmun 

Bark  Pomend  and  steamer 

suatofrmua 
Bteamtn  OW*  and  J&artu 

BteMagr  Kapunda 


U.  8. 
U.  8. 
Afnerlcan 
Ameifcaa 

U.  8. 

British 

U.  8. 

Britlsb 

U.  8. 

British 

British 

British 

n.  8. 
TJ.  8. 
BritUi 
V.  8. 
Brnisb 
British 

u.  s. 

BtMA 

Brttlab 

tr,i 


Fieooh 


Canadian 
En^lsh 

U.S. 

Brtttab 

U.  8. 

Britlsb 

u.  8. 

BriUah 

BritUi 

Brttlah 

BrtlWi 

tr.s. 

U.  8. 
U.  8. 
Britlata 

U.  S. 
U.S. 
U.S. 
Brttlsta 

U.  8. 

BriUah 
British 
FrvoQh 
Britkh 

Oennan 

U.  8. 

BritUl 

U.S. 

U.  8. 

BrlttBh 

British 

Freneh 

BrttWi 

French 


BritWi 
British 
U.  8. 
BelcUn 


New  York  to  Unrpool 
lAke  Erie 

i^Ddooderrr  to  Qoebeo 
OoOUo  Blrer 
Lata  "'"fc^ii- 

OoaM  of  AMea 

North  Watee 
on  MarKaie 
take  Erie 
Ooast  ot  Ireland 
Buy  of  DUoay 
Queensiown  ig  CWte' 

Good  Hope 
Lake  Erie 

Ooast  ol  Lower  Call  torn  la 
Couat  of  Scotland 
New  York  to  <;allIoriilft 
On  Lanlmy.  Irelaiiil 
Liverpool  to  Philadelphia 
Off  BaraeiiHt 

SLy  ot  Bengal 
verpool  to  New  Yorlt 
Bouna  tor  Crimea 
Off  Falmouth 
Liverpool  to  New  York 
Oft  Talcahuano 
New  York  to  Havre 


PriMH 


British 
British 


Quebec  to  Montreal 
on  Sydney.  Australia 
Havana  to  New  York 
Baiuburg  to  New  Yotk 
on  Irtlaiid 
Aiik^Uitea  coaat 
on  liar  lie  ur 
Cuiie  futile,  N.  S. 
LiiKe  MlehUtan 
New  Zealand 
Cape  Race.  N.  F. 
Indian  Ocean 
Bay  ot  Biscay 
Ohio  River 

l^e'^Wr^ 
8t.TbMBH, 


LakeMkhlgan 
Calre.  lU. 
Tokonama 

New  York  to  Llwpool 
OB  FiDlBterre 
loUMtahol,  Maud 
Mew  York  iiarbar 

Dungensaa 

Nova  Scotia 

New  York  to  Havre 

37*  IJi'  8.  lat.,  13*  as*  B. 

tong. 
SeUly  iBlanda 
Cape  Flattery 
North  ot  Valparaiso 
Coaat  ot  North  Carolina 
North  Carolina 
iBleot  Wlglit 
ThanMB  River 
DardaoeUea 
Bermuda 
teeaila 

Thames  River  ,_Canada 
Cape  ot  Oood  Rm>e 
Clyde 

Qay  Head  LIgbt,  Ma*. 
Bambro  Head.  N.  8. 
Ooast  ot  Ireland 

Flnlsterre 

CoaMot BrasU  . 
Caiuon  to  HoB|kc«g 


Never  beard  from 

Burned 
Foundered 
CfrilMon 
Bumod 

Wteetad 

Burned 

Wrecked 

Burned 

Wrecked 

Burned 

Wreeked 

Sunk  Id  ooUialan 
Burned 
Wrecked 
Foundered 

Wrecked 

Never  heard  from 
Wrecked 
Foundered 
Sunk  Jn  eoUMon 
WretdEBd  in  itonn 
Wrecked 

Never  heard  from 
Wri'rlied 
Sunk  111  colllalou 
Nci  er  beard  from 
Burned 
Wrecked 
Foundered 
Burned 
Wrecked 
Wrecked 
Wrecked 
Wrecked 
Bunk  by  i. 
Wrecked 
Wrecked 


Bunied 
Burned 

Sunk  by  tnllMon 
Never  beard  from 


US 
17S 
300 
100 
about 


soo 

9« 

140 
468 

300 
140 


SM 
600 
191 
ISO 
314 
100 
ISO 

^ 
471 
ISO 


EgpttMbn  of  boUeri 

Sunk  In  ooUMoD 
Wreaked 
Sunk  tn  eoUtoton 
Burned  al  eea 

Wrecked  tn  fog 
Sank  by  oMIWoit 
Wracked 
Wrecked 
Wrecked 
Foundered 
Sunk  InooUMoo 
Sunk  In  ™^lMi*n 
Never  beard  fton 
Sank  by  ■™^fln 
Camiaed 
Wreeked 

Capelsad  In  launoUng 

Wrecked 

wrecked 

Both  sank  In  oollkrioa 
Botbeunk  In  oolUrion 
Ib  nnllMon 


100 
200 
130 
I«l 
473 
173 
100 

300 
470 


100 
100 
100 

300 
000 
310 
300 


SSI 
HO 

99 

181 
UO 

ISO 

2SS 


Digitized  by 


Google 


BiaiBAS  34  BHIBS 

CHIKP  DiaASTERS  AT  SEA.  1841-191S--CoiiKniMl 


Moothaod 
day 


NaanolflUp 


NMIouUty 


VOTM*  orpUoa 


NMora  o(  dtauUr . 


of  Ufa 


1907 
1907 
1907 
|fW7 
1907 
1908 
1008 

iS8l 

1908 

1909 
1010 
1911 
1911 
lOU 

1918 
lSl4 

1015 

lOU 
19» 


NoTOlMr  19 
AanttU 
Ifardl  18 


Juinary  3 
FebnutiT  17 
Maraii  1 
Bcvtcmlwr  19 
Noranb«r  10 

April  n 

Juiiury  13 
October  28 
Pebmary  H 
June  22 
November  1 
January  30 
Miu-i'b  13 
MiLy  27 
May  28 
June  16 
February  15 
Julv  -1 
October  14 
November  27 
Februarj'  22 
AtirU  1 

June  15 

Juncas 
September  13 
Juuurr  31 

do&Sorll 

Ftbnurjr  U 
FM^narr  33 

Uareh  13 
July  20 
November  38 
Marcb  23 
April  30 
July  28 
November  B 
November  15 
November  37 
July  28 
November  14 


Mar  7 


Jul7  34 
NovemlMr  9 


Steamer  W.  A.  SttoUen 

Bteamer  Ofiaer 

V.  8.  weraliliM  Tratton,  Van- 

taUa,  Nlvne  and  Oerman 

■tape  Adltr  iDd  BUT 
Steamer  Ptrtta 
Steamer  Dvlmrt 
Steamer  QueOa 
FrlgiiU!  Enognd 
H.  M.  S.  .Serpen! 
Ste&mer  UtajAa 
Chilean  warablp  Blanco  En- 

eabula 
Bteamw  NameHote 
Steamer  Roymamta 
Steamer  Narmie 
n.  M.  S.  VUXrrta 
Stewner  Wainrapa 
Stewner  Slb« 
CSuloer  B^Uta  Reaaua 
BUamec  D9it  Paant 
Bteanur  CcUma 
Staamv  Dmmmomd  CatOa 
V.  S.  B.  UaUu 
St«amer  La  Bourfotiu 
Steamer  MObegam 
St«amer  PorUmd 
Steamer  Bto  it  Jauln 
Ttanipcirt  Atiam 
SUamw  mmM 
Bteamw  UMa 
etaamer  qwnrol  aiat— 

steamer  Norpt 
Waiablp  Miiata 
BattlM&lp  iCguUahm 
Steamer  vatneta 
BndgraBt  B.  B.  Mrto 
Staamer  Fortat 

ateanMr  Larchmonl 
atmnMBC  Btrtbt 
Battleship  Jena 
Sirs.  Colombia  nnd  .Ian  Pain 

SUiumer  Kaiiian 
St«amor  /iJui'^a  Maru 
Training  crul^r  .yfaUuSMma 
Sleumer  Ylns  Kiiig 
Sleiimer  TaUh 
Bleumer  Sardinia) 
Btt'iimtT  S'ln  Pablo 
Slf'iimt-r  Wa'iUiih 
Stt^jinier  I.'i  St.jjiic 
Steamer  Oen.  Chanty 


BteamK  VettanM 


Steamer  iMatiaaXa 


Steamboat  BatOmti 


I>uteh 
Danlah, 


BrttMt 
Brttkh 
ChUeao 


BrltUi 

Brttlah 

Britlab 

Brtttab 

Ooman 

ataiileh 

neneb 

U.  B. 

Brttlab 

V.B. 

^eooh 

Brttlah 

V.  B. 

V.  B. 

BrttUi 

U.S. 


Japaneae 

Bn^Uan 


V.S. 

Brtttab 

^weh 

D.  B. 

Turktah 

Japaneee 

Jafwneee 


oirlBBSlauaDd 
aamoaii  Uanda 


Island  oi  Confax 
Ohlna  Sea 

Cape  York.  Torroa  Stmts 
Coast  of  Japan 
Coast  of  Spain 
Gibraltar 
Caldtra  Bay 

China  Sea 
FortuKuese  ooast 
Liverpool  vo  N«V  T«rk 
Oa-Trtptdl 

Ooaat  or  NSW  ZealHid 

Nonb  Bea 
Mediterranean 
Coast  of  Spain 
CoBHt  ot  Mexico 
on  Usbaot,  France 
Havana  harbor 
Oft  Sable  Island.  N.  B. 
OO  Llxard 
Cape  Cod.  Maaa. 
Sen  Francisco  tiaitMr 
Bed  Sea 


Ka«Sj;5r.  N.  Y. 
Boottleh  eoaat 


Rfa)  Janeiro 
Vancoavar  Uaiid 
OapaPaloa 
VladlvoBtok 

Long  UanaSoaia 
Hook  otHMlaDd 
Touira 

CaiUomla  eoaat 
North  Bea 
Hakodate 
PeaoadMee  Uaiuli 
Hongkrai 


BrttWi 


Brtttah 
Freneh 
Frttioh 


White  Star 


BriMA 
BrtMA 


BrltlA 


U.S. 
Italian 


OB  Malta 

PhUlpninea 

PortNatal  to  Gape  Town 

Rlou  Straits 

Off  Mfaiona 

Twjlon  111  ■III 

inSBtiiMHie 

QnalMe  to  Ufaipool 

Off  Ireland 

Chloafo  Rtvw 
MadltemMan 


Sunk  In  iTftlHiliM 
Sunk  IneonMoB 
Wrecked 


Wrecked 

Wrecked 

Wrecked 

Foundered 

Wrecked 

Sunk  In  oolUskn 

Torpedoed 

Wreeked  hi  Chbu  Saa 
Wrecked 

Nova'  beavd  froB 

inflHilTni 


Bunk  m  ooUtalon 

Foundered 

Wraeksd 

Wreaked 

Wrecked 

Blown  up 

ColUslon 

Wraeked 

Bank  In  storm 

Wrecked 

Wrecked 

Bunk  In  eoUtahiB 

Sunk  laeSSon 

Burned 

Wrf-ked 

Sunk  by  explosion 
Blink  by  explosion 

Wreck  oil 

Siruck  by  torpedo,  accl 

ilenlally  sunk 
Sunk  In  oolUslon 
Stranded 
Explosion 
Colilfiion 
Fr,u  II  ill-red 
Sunk  by  rolllslon 
Sunk  by  explosion 


Burned 

Collision  with  Nonra- 
glan  ooUlv  iStoriAMf 

Sunk  by  GannansDb- 
mailne 

Cwstaed  at  wittif 

Sunk  to  AiMilananb- 
aunna 


SHI'BAS,  Obobge,  Jb.  (1832-  ).  An 
American  jurist.  He  was  born  in  Pittsburgh, 
gradiiated  at  Yale  in  1853,  and  was  admitted 
to  the  Penne^lvania  bar  in  1866.  In  1892  he 
was  appointed  associate  justice  of  Uie  United 
States  Supreme  Court  by  Preddent  Harrison 
and  confirmed,  though  his  nomination  was  op- 
posed by  tiie  Pennsylvania  Senators.  He  re- 
tired in  1903.  In  1894  he  gave  his  opinion 
against  the  constitutionality  <a  the  inoome  tax. 
See  Income  Tax. 

SHIBAZ,  she'r&z.  The  capital  of  the  Prov- 
ince of  Faxsistan,  Persia,  112  miles  from  the 
Persian  Gulf  and  36  miles  southwest  of  ancient 
Peraepolis  (q.T.)  (Map:  Penia,  E  8).  It  is 
built  on  a  limestone  ridge  of  the  West  Persian 
mountain  syBtem,  4760  feet  above  the  sea,  and 
inclosed  by  walls  nearly  4  miles  in  circumfer- 
ence. There  are  fine  mosques,  a  citadel,  bazars, 
colleges,  caravanserais,  etc.  The  houses,  chiefly 
of  stone,  are  of  better  appearance  than  most 
other  Persian  towns.  The  adjoining  plain  is 
well  watered  and  has  vineyards  and  rose  gar- 
dens. The  principal  manufactures  are  silk,  co^ 
ton,  and  woolen  goods,  rose  miter,  ^ass,  and 
inlaid  goods.  The  wine  of  Shiraz,  very  strong 
and  resembling  Tokay,  is  famous  throughout 


the  East.  Shiraz  carries  on  trade  with  Yezd, 
Ispahan,  and  Busbire,  receiving  from  the  last 
Indian  and  European  goods.  The  city  was 
founded  in  Q07  a.d.,  and  from  its  beautiful 
situation  and  fine  climate  beeaone  a  favorite 
resort  of  the  PerBian  princes  and  under  Kerim 
Khan  in  1760  the  capital  of  Persia.  Earth- 

fuakes  accompanied  by  great  loss  of  life  in 
812,  in  1824,  and  in  1853  laid  almost  the  whole 
town  in  ruins.  The  city  has  been  partially  re- 
built in  a  8(miewhat  inferior  style,  and  its  popu- 
lation  is  now  estimated  at  55,000.  Sfairaz  has 
been  Bung  by  scliolars  and  poets,  including  S'adi 
and Hafig. 

BHIBB  (AS.  toire,  toyre,  district,  county, 
jurisdiction,  business,  from  soirian,  soerian,  sec- 
ondary  form  f)f  aohran,  8ceran,  aceonm,  to  cut 
off,  shear,  OHG.  aoeran,  Ger.  aoherm,  to  cut, 
shear;  connected  with  Gk.  xtlpeif,  keirem,  Lith. 
aktrti,  to  cut).  A  term  which  seems  to  have 
originated  before  the  time  of  King  Alfred  and 
is  usually  applied  to  the  districts,  often  called 
counties,  into  which  Great  Britain  is  divided; 
but  the  word  is  also  used  for  districts  smaller 
than  counties,  e.g.,  Hallowshire  in  Yorkshire. 
8(HDie  of  tibe  counties  of  En^and,  aa  Kmt,  Essex, 
Surr^,  Norfolk,  and  Suffolk,  were  formed  out 
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of  tiie  petty  An^o-Saxon  kingdrans,  which  grad- 
vaJfy  beeuu  ooiuolidated  into  one.  The  sub- 
atitittioa  of  ealdOTmen  (or  ««rli)  for  kings 
mazk*  tile  mdnal  oraftnisatioii  of  the  shirw. 
It  wme  uBOiuly  CQUTOiient  to  epUt  up  n  large 
kinfidom  into  eeveral  Bhiree.  The  notional  and 
military  head  of  the  shire  was  the  ealdorman, 
an  office  not  neceaearily  hereditary,  though  it 
had  a  tendency  to  bec<Hne  so.  Shire  is  applied 
to  all  the  Welsh  counties  except  An^esea.  In 
Scotiand,  Entfish  tendencies  of  the  sovereigns 
from  M«i«>T"  Canmiwe  and  the  tide  of  immi- 
gnOmi.  from  tlie  soatli  brou^t  in,  among  other 
umovatiom,  tba  diTislcn  ii»o  shires — probably 
early  in  tiie  twelfUi  century.  Twentr-flre  shires 
or  counties  are  enumerated  in  a  public  ordinance 
of  the  date  1305. 

In  England,  south  of  the  Tees,  there  was  a 
Bubdivisimi  of  shires  into  hundreds  (q.v.),  in 
some  loeaUties  called  wapentakes;  these  bun< 
dred^  or  vapentates,  wen  fortiier  sobdliided 
into  tithittgs,  and  it  became  incumbent  cn  every 
one  to  be  enrolled  in  a  ttthing  and  hundred  for 
the  purpoeea  of  govemmoit.  In  some  of  the 
larger  counties  there  was  an  intermediate  dlvi- 
sion  betwe^  the  shire  and  tiie  hundred.  York- 
shire had  and  still  has  its  ridings  (q.v.),  Kent 
had' its  lathes,  and  Sussex  its  rapes.  The  divi- 
sion into  hundreds  and  tithings  never  pene- 
fasted  into  tiie  four  northern  oonntiee  of  Eng- 
land or  into  Scotland,  where  ward  and  quarter 
were  the  immediate  subdivisions  of  the  counfy. 
Omsult  Sir  William  Stubbs,  Congtitutional  His- 
tory of  England,  vol.  i  (6th  ed.,  Oxford,  1897). 
See  Akglo-Saxons  ;  Countt. 

SHIBS,  she'ri.  A  river  of  southeast  Africa 
(Map:  Ckmgo,  Belgian,  F  6).  It  is  the  outlet 
of  Lake  Kyassa,  tram  which  it  issues  in  lat. 
]4»  28'  S.  and  after  a  southerly  course  of  250 
miles  joins  the  Zambezi  90  miles  from  its  mouth. 
The  navigation  is  intermpted  by  a  cataract,  in 
whidi  in  85  miles  the  Tiv«r  falls  1200  feet,  about 
midway  b^een  the  lake  and  the  Ztaabe^. 
Beknr  the  rapids  it  expands  into  a  broad,  navi- 
gable sbream,  thou^  somewhat  obstructed  by 
file  abundance  of  aquatic  v^tation. 

RHIKK,  EmoHTS  or  thk.    See  EnaHTS  (w 

THE  SHIBg. 

SHTBE  EOBSB.  An  Sn^ah  draft  horse. 
Its  exact  origbi  is  obscure.  Horses  (tf  a  large 
draft  ^ype  existed  in  England  from  ewly  times 
and  wo-e  improved  in  the  latter  part  of  the 
d^teenth  century  by  Robert  Bakewell,  who 
crossed  the  type,  then  known  as  the  Leicester- 
shire  cart  hone,  with  imported  Dutch  mares. 
The  modem  ahire  horse  has  been  still  fmrtber 
improved,  retaining  the  features  of  large  size, 
bairy  less,  and  draft  ty^,  but  faaviitt  more  ac- 
tiim  and  lif^  better  quality  and  miish,  and 
greats  uniformity  of  type.  He  Is  frmn  16  to 
17  hands  high,  with  broad  chest,  sluHrt  nedc, 
■traij^t  shoulders,  and  broad,  short  back.  The 
predominant  color  is  brown  or  bay,  with  white 
about  the  feet. 

8EI&LAW,  sbSr^,  Walter  (1838-1909). 
An  American  decorative,  landscape,  and  genre 
Minter;  also  an  illustrator.  He  was  bom  at 
nislfy»  Beotland,  and  was  brought  to  America 
as  an  infant.  After  being  empk^ed  for  10  years 
ss  bank-note  eograver  in  New  York  and  Chicago 
he  bxA  up  painting.  He  was  one  of  the  prime 
motrers  in  the  organization  of  the  Chicago  Acad- 
emy of  Design.  From  1870  to  1877  he  studied 
at  Munich  under  Wagner  and  Raab,  and  the 
faiflncaee  of  this  trying  waa  always  recognis- 


able. While  abroad  he  painted  his  "Tuning  of 
the  Bell"  (1874);  "Sheep  Shearing."  exhibited 
at  the  Natl(nial  Academy  of  Ds^i  in  1877, 
now  in  the  St.  Louis  Museum;  and  "Good 
Momii%''  now  in  the  Buffalo  Academy  of  Fine 
Arts.  Upon  his  return  to  the  United  States  he 
became  one  of  the  first  instructors  in  tiie  Art 
Students'  League,  New  York,  and  was  elected 
National  Academician  in  1879.  He  was  (me  of 
the  founders  of  the  Society  of  American  Artists 
and  its  first  president  (1877).  His  easd  paint- 
ings ara  nsnalty  genre  subjects,  dunring  fine 
deewattve  feeliiu;  for  line  and  coIot  amf  free- 
flowing  bnuhwork,  with  a  tendency  towards  riA 
and  warm  low  tones.  Among  them  are:  "Eappel- 
meister";  "Old  Fiddler";  "Marble  Quarry" 
(1880);  "Very  Old."  Others  are:  "Eager  for 
the  Fray";  "Goose  Girl";  "Jealousy";  'TKiss"; 
"Barnyard";  "In  Mischief."  NoUble  examples  in 
pastel  are:  '^Tfae  Dance";  "The  Butterfly*^;  the 
beaatifnl  "MbnUng";  "Esster  Greeting.*'  His 
most  important  deoMmtfve  works  are  £e  friese 
'Teace  and  Plen^'  for  the  dining  room  in  the 
house  of  D.  O.  Mills,  New  York  City,  and  ei^t 
panels  for  the  Congressional  Library,  Washing- 
ton. Shirlaw  died  in  Madrid.  In  1911  a  memo- 
rial exhibition  of  nearly  200  paintings,  draw- 
iiWB,  and  j^astels  was  held  in  New  York  and 
other  American  cities. 

HH I  RLKY»  sher^.  A  novd  by  Charlotte 
Bnmte  (1849),  the  scene  of  which  is  a  York- 
shire mill  town.  The  heroine,  Shirley  Keeldar, 
was  drawn  from  Ehiily  Brontg. 

STTTRTiEY  (SHEBLBT),  6m  Aitthont 
(1666-C.1635).  An  En^ish  navimtor.  He  waa 
educated  at  Hart  Hall,  Oxford.  In  1591  he  ac- 
companied the  Earl  of  Essex  on  his  expedition 
to  Normandy  and  was  lEsighted  by  Henry  IV. 
Queen  Elizabeth,  angered  at  bis  acceptance  of 
tills  honor  without  oer  consent,  had  him  im- 
prisoned until  he  gave  up  the  Order  of  St. 
Miehael  that  had  been  coiferred  upon  him.  In 
1696  he  led  a  buccaneering  apeoition  to  the 
West  Indies  and  South  America.  An  account  of 
this  cruise  was  published  by  Hafcluyt  in  Voyagea 
and  Diwjoveriet  (1598).  In  1599  he  sailed  to 
Persia,  where  he  was  hospitably  received  by  Shah 
Abbas  the  Great,  who  made  him  Ambassador  to 
the  Christian  courts  of  Europe.  He  passed  his 
last  years  in  Madrid,  a  penaicmer  of  the  King 
of  Spain.  He  died  in  povertv  some  time  after 
1636.  In  1613  he  published  Trofotlt  into  Per««a, 
a  dull  book.  Sir  ^thony  had  two  brothers,  Sn 
RoBEBT  and  Sib  Thoicas,  who  were  also  adven- 
tures. The  three  brothers  were  made  the  sub- 
ject of  Tnvoaiin  of  Three  English  Brothers 
{ 1607 ) ,  a  play  writtcm  by  John  Day  in  collabora- 
tion. Consult  The  Bherley  Brothert  (Boxbur^e 
C3ub,  1848), 

ISIBIiZYf  JAUBB  (1S96-1666).  An  English 
dramatist,  bom  in  London  in  September,  1596. 
He  attended  the  Merchant  Taylors'  School,  Lon- 
don (1608-12),  whence  he  passed  to  St.  John's 
College,  Oxford.  He  afterward  entered  Catha- 
rine Hall,  Cambridge,  where  he  received  the  de- 
gree of  B.A.  (cl618).  Subsequently  he  took 
orders  and  became  a  minister  at  St.  Albans.  He 
gave  up  hia  liTiI^^  inving  to  his  conversion  to 
the  Church  of  Bome^  and  held  the  mastership 
of  the  grammar  school  from  1623  to  1625.  At 
the  end  of  this  period  be  moved  to  London  and 
began  his  career  as  playwright.  Before  the 
theatres  were  dosed  in  1642  he  produced  about 
40  plays,  most  of  which  have  survived.  He 
was  befrimded  by  the  court,  fbr  which  he  com- 
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poBed  maiiy  maaqnes.  He  sliared  in  tiie  misfor- 
tones  of  ue  Boyalists  during  the  Civil  War. 
SurriTing  until  after  the  Rratoration,  he  be- 
came an  important  literary  figure.  He  died 
during  the  great  fire  of  1866  and  was  buried  in 
St.  Giles's  churchyard.  Shirley  carried  on  Uie 
traditions  of  the  Elizabethan  (bama  and  served 
as  a  link  to  the  new  drama  after  the  Restora- 
tion. Dryden  disparaged  his  work,  but  his  repu- 
tation renved  under  &e  ftppreeiation  of  Ridiard 
Farmer  and  the  warm  praiw  of  Charles  Lamb- 
appreciation  and  praise  rightly  due  a  dramatist 
whose  plays  are  in  such  measure  hi^  poetry, 
stamped  with  rare  imaginative  power  and  beauty. 
Compared  with  ctxitemporaries  in  the  drama, 
it  is  to  his  credit  that  he  had  respect  for  him- 
self and  his  audience  and  seemed,  on  the  whole, 
averse  to  lioentiousness  for  its  own  salce.  He 
essayed  both  tragady  and  ecmedy.  Of  his  plays 
may  be  cited  as  rmrcaentative  of  him  at  lus 
best:  The  Traitor  (1631),  a  powerful  tragedy; 
Byde  Park  (licensed  1632;  printed  1637),  a 
comedy;  The  Gamester  (1633),  a  comedy  re- 
vived by  Garrick;  The  Lady  of  Pleature  (1635), 
perhaps  his  most  brilliant  comedy;  The  Cardi- 
nal (licensed  1641;  printed  16S3),  a  strong 
tragedy;  The  Bistera  (licensed  1642;  printed 
1^),  a  comeify.  Of  hie  masques.  The  Triumph 
of  Peace,  performed  before  the  King  and  Queen 
(1634),  ia  r^arded  as  the  best.  Consult:  Dra- 
motto  Worka  attd  Poeme  (London,  1883),  with 
notes  by  Gifford  and  Dyee;  Bhbrlejf,  selected 
I^ys,  edited  by  Gosse,  in  "Mermaid  Series" 
(ib.,  1888) ;  A.  W.  Ward,  Hiatory  of  Engliah 
Dramatic  Literature  (rev.  ed..  New  York,  1899)  ; 
B.  8.  Forsythe,  Relations  of  Bhtrlej^a  Playa  to 
the  Elizabethan  Drama  (ib.,  1914) ;  H.  T.  Far- 
lin,  A  Btudy  in  Bhirley'a  Oomediea  of  London 
Life  (UniTersity  of  Tens,  1914) ;  A.  H.  NaKm. 
Jamea  Bhirley,  Dramatiat:  A  Biograpkieal  and 
Oritioal  Study  (New  York,  191S). 

SHIBLTCY,  Seuna  Hastingb,  CounxBSS 
HpwnNODOW.   See  Huntimodon. 

SHZULETf  WlujAu  (1693-1771).  An  Amer- 
ican Colonial  Governor,  bom  at  Pre«ton  in  Sus- 
sex, England.  After  being  called  to  the  bar  he 
emigrated  in  1734  to  Massachusetts,  where  he 
was  apmnnted  a  oommtssioner  in  the  boundanr 
dispute  oetween  Massaehnaettc  and  Rhode  Idima, 
and  while  acting  as  such  in  1741  was  app<^nted 
Governor  of  the  CcJony.  On  the  outbreak  of 
King  George's  War  he  organized  the  expedition 
whidi  captured  Louisburg  in  1745.  Soon  after- 
ward he  persuaded  the  coloniste  to  apply  the 
money  they  luid  received  from  the  British  treas- 
ury in  reimbursement  of  their  expenses  on  this 
oecadon  to  the  redemptitm  of  their  paper  cur- 
rency. In  1746  be  went  to  Lrodon  to  ui^  the 
settlement  of  the  boundary  disputes  between  the 
New  Enj^and  and  the  Canadian  colonists  and 
in  1750  was  appointed  one  of  the  British  com- 
missioners in  the  fruitless  negotiations  at  Paris. 
In  1753  he  was  reinstalled  as  Governor  of 
Massachusetts.  On  the  death  of  Braddock  in 
1756  be  was  appointed  commander  in  chief  of 
the  British  forces  In  North  America,  but  was 
soon  called  to  En^and.  Shirley  was  prtnnoted 
to  tiie  rank  of  lieutenant  general  in  1759  and 
was  for  a  time  Governor  of  the  Bahamas.  In 
1770  he  returned  to  Maaaachusetts,  where  he 
died.  He  published  a  Journal  of  the  Biege  of 
Louiahurg  (1746)  and  The  Conduct  of  Gen. 
WiUiam  BhirUy  Briefly  Btated  (1768).  Consult 
Correspoiidenoe  of  William  Shirley  (New  Toric, 
1912). 
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aHoi'ef,  EaoLt  AiAn  Euzi. 
(1814r-97).  A  pioneer  in  the  movement  for  the 
higher  education  of  women  and  in  the  develop- 
ment of  FrSbelian  principles  in  England.  In 
1841  Miss  Shirrefi',  with  her  sister  Maria  (Mrs. 
William  Grey),  published  a  novel.  Passion  and 
Principle,  dealing  with  deficiencies  in  the  educa- 
tion of  women,  and  in  1850  the  two  collaborated 
in  another  work,  Thoughts  on  SAf-Oulture  Ad- 
dressed  to  Women.  In  1868  Miss  Shirreff  pob- 
liahed  alone  InteUeetual  BdueaUon  and  its  In- 
flvenoe  on  the  Character  and  Bappineaa  of 
Women.  She  was  closdy  identified  with  the 
foundation  at  Cajubridge  of  Girton  College 
(1869),  where  she  was  nonorary  mistress  for 
a  short  time,  and  with  the  establishment  in 
1871  of  the  National  Union  for  Improving  the 
Education  of  Women  of  all  Classes,  which  led 
to  the  development  of  the  Girls*  Pablic  Day 
Schools  Trust  In  1872.  She  was  also  onmected 
witli  the  founding  of  the  Maria  Grev  Training 
CToIlege.  Her  efforts  to  popularise  FrObel's  (q.v.) 
ideas  consisted  in  the  establishment  in  1875  of 
the  FrObel  Society  and  the  publication  of  sev- 
eral works  on  the  subject,  including:  Baaaya  and 
Lectures  on  the  Kwdergarten,  Principles  of 
PrSb^'a  System,  and  their  Bearing  on  the  Bigher 
EdiioaHon  of  Women  (1883) ;  Borne  Education 
in  Relation  io  the  Kindergeir^  ( 1884 ) ;  Short 
Sketch  of  the  Life  of  Pr6bel  (1887);  finder- 
garten  at  Borne  (1890). 

SHIBWA,  sber^rft  (Chilwa).  A  lake  in 
southeast  Central  Africa,  on  the  boundary  be- 
tween Portuguese  East  Africa  and  the  British 
Central  African  Protectorate,  60  miles  southeast 
of  Lake  Nyassa  (Map:  Congo,  Belgian,  G  6). 
It  is  about  40  miles  long  and  18  miles  wide  and 
is  surrounded  by  high  nunmtains.  Onoe  a  tribu- 
tary of  the  Lujenda  River,  it  has,  by  deirioeation, 
retreated  by  that  system  and  is  to-day  a  Inmok- 
iah  pool  of  no  great  depth. 
SHXBWAN.  See  Diyala. 
8HTRHAK,  shl'shfik  (Heb.  Bhfahaq  or  Bhu- 
shag;  Egypt.  Shoahmk).  A  king  of  Egypt, 
founder  of  the  twenty-second  or  Bubastite  dy- 
nasty and  a  contemporary  of  Solomon  and  Reho- 
boam  (e.960-939  B.O.).  His  name  is  found  in 
the  portico  bnitt  by  this  dynasty  at  the  great 
temple  of  Kanmk  and  on  several  statues  <n  the 
goddess  Pasht,  which  probably  came  from  Luxor. 
Jeroboam  fled  to  Shishak  frcHu  Solomon  ( 1  Kings 
xi.  26-40) ;  whoi  the  latter  died  he  left  Egypt 
and  headed  the  rebellion  against  Rehoboam 
which  resulted  in  the  division  of  the  Kingdom 
of  David  into  the  two  states  of  Israel  and  Judab. 
(1  Kings  xii.)  In  the  fifth  year  of  Rdiobocun 
(e.949  B.O.)  Shishak,  aocording  to  the  UUieal 
aceouut,  marched  to  Jerusalem  with  a  large 
army.  He  took  the  city,  the  treasures  of  the 
temple,  and  all  the  gold  bucklers  which  Solomon 
had  made.  (1  Kings  xiv.  25-28.)  The  conquest 
of  Palestine  Is  recorded  on  the  monuments  of 
Kamak,  where  Shoshenk  is  represented  dragging 
before  the  god  Ammon  three  files  of  prisoners, 
and  various  names  of  places  are  mentioned.  In 
all  no  less  than  166  Palestinian  cities  are  enu- 
merated by  Shoshenk.  ffis  expedlticm,  however, 
is  insignificant  when  compared  with  Asiatic  cam- 
paigns of  the  eighteenth  and  nineteenth  dynas- 
ties, and  Wellhausen  has  recently  expressed  a 
BUBpicion  that  the  inscription  is  only  a-ssopy  of 
an  earlier  list.  As  no  mention  is  made  in  it  of 
Jerusalem,  and  1  Kings  ziv.  25  <mly  speaks  of 
Jerusalem,  this  is  not  impossible.  Perhaps  the 
most  probable  view  is  that  Jenualon  oeenrred 
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in  one  of  the  gape  of  the  list  and  that  it  was 
expanded  fredy  f r<Hn  an  earlier  account  of  Syrian 
victories.  Consult;  K.  A.  Lepsius,  DenkmiUor 
SM  Aegypten  und  Aethiopim  (Berlin,  1860-69) ; 
W.  Max  MOUer,  Asien  und  £uropa  (Leipzig, 
1803);  id.,  Egypti^gioal  Setearohea  (Washing- 
ton 1906) ;  Rudolf  ^ttel,  OmoMoMs  det  VtOkm 
I*ra^  (2d  ed.,  Gottia,  1909) ;  Jnlius  WdUuuuen, 
laraeUtiaohe  und  jUditche  Oeaohiohte  (7th  ed., 
Berlin,  1914). 

SHXSUASEF,  shis-m&'ref.  See  Waus 
(Alaska). 

SHITE'FOKE'.  See  Flt-tjf-thb-Cbbk; 
Hraow.   

SKITOHXR.    See  Zhitouib. 

SHTTTIX  WOOD  (Heb.  tMfffm,  for  «iWH|afc. 
At.  aant,  Egypt,  ahant,  acat^a  tree) .  Tite  wood 
at  whieh  the  Ark  of  the  Covenant  was  made  (Ex. 
XXV.  10;  Deut.  X.  3),  generally  identified  with 
the  wood  of  Aoaoia  milotieat  the  name  {thittih, 
for  ahiiUah,  tanf)  being  identical  with  the  old 
Egyptian  word  for  acacia.  This  is  the  charac- 
teristic tree  of  the  wildemeee  of  Sinai  and  the 
Dead  Sea;  it  grows  to  the  height  of  IS  to  20 
feet  and  has  stiff  thorny  branches.  The  wood 
is  hard  and  vdl  suited  for  furniture. 

SBXUBX.   See  Shubi. 

SBXVWLYt  BBKJAiaiF  FsAjmun  ( 18S7  - 
1916).  An  American  lawyer  and  l^idator,  bom 
in  St.  Joseph  Co.,  Ind.  He  was  educated  at 
the  Northern  Indiana  Normal  School  and  at  the 
University  of  Michigan,  from  which  he  gradu- 
ated in  law  in  1880.  He  was  early  a  farmer, 
teadlier,  and  editor  of  a  paper  at  South  Bend. 
Through  his  editoriid  writii^r  he  became  known 
as  a  leading  member  of  the  aatimonopoly  party, 
and,  as  such,  he  was  elected  to  flU  the  unex- 
pired term  of  Representative  Calkins  in  1884. 
Again  in  Congress,  from  1886  until  1892,  he 
was  prominent  as  a  radical  Democrat.  Al- 
though resuming  law  practice  at  South  Brad,  he 
continued  active  in  politics,  and  in  1909  was 
elected  United  States  Senator  over  J.  W.  Kern, 
being  reelected  in  1914.  He  was  chairman  of 
the  Ctmunittee  i»  Pendona  and  as  Senator 
Stone's  diief  aid  cn  the  Committee  <mi  Foreign 
R^tiims  he  was  an  impOTtant  figure  during 
the  troubles  with  the  Hnerta  government  « 
Mexico  (1914). 

SHIVXBEB,  shiV«r-e'.    See  Chaiitabi. 

SHliUUS.    See  Shulltths. 

SHOA,  Bhy&.  A  division  of  Abyssinia,  south- 
east of  Ambara  (Map:  Egypt,  D  S).  Estimated 
area,  20,000  square  miks.  Pop.  (erii.),  1,000,000. 
It  is  u  devaied  country  watered  by  the  Hawash 
and  the  Blue  Nile.  It  contains  Addis  Abeba, 
the  capital  of  Aljyesinia,  and  the  town  of  Anko- 
bar.  Before  the  nniflcatim  of  Abyssinia  under 
Menelek  in  1889,  Shoa  was  a  separata  kingdom. 
See  Abyssinia. 

SHOALS^  shols,  ISUC8  or.  See  Islbb  or 
Shoals, 

aEOCE  (MDuteh  sokoofe,  Dutch,  tckok,  OHO. 
Mooo,  ahock,  joU;  etmneeted  with  AS.  <oa«an, 
atwooots  Eng;  shake).  A  sudden  depression  of 
vital  power  due  to  injury  or  profound  mental 
emotions.  Through  this  depression  of  the  nerve 
centres  a  circulatory  paresis  is  induced,  re- 
setting in  tlie  accumulation  of  the  blood  in 
the  large  abdominal  vessels,  wiUi  correspond- 
ing lose  to  the  cerebral  and  peripheral  circula- 
ti<m.  Thia  is  shown  the  lowenog  of  tiie  sur- 
face tanperature  and  disturbance  of  voluntary 
•entomtioii.  SStak  vaaj  be  slight  and  tranaioit, 
or  wvere  and  prolonged,  or  almott  imtantly 
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fatal.  Surgical  shock  results  from  accidental 
injuries — extensive  bums,  gunshot  wounds, 
crushing  of  the  limbs,  a  blow  or  penetrating 
wound  of  the  abdomen,  injuries  to  the  base  of 
the  dcull,  with  concussion  of  the  brain.  It 
is  apt  to  follow  extensive  operations,  especially 
those  upon  the  abdominal  viscera.  Sudden  and 
profuse  hemorrhage  and  occasionally  auesihet- 
ica  cause  ahock.  Crile  has  attonptod  to  prove 
by  extoasive  research  that  snrgical  shock  is  due 
to  subconscious  pain  impressions  upon  the  great 
nerve  centres,  inflicted  while  the  individual  is 
under  general  ameathesia.  His  theories,  while 
ingenious,  have  not  found  support  amtmg  sur- 
geons. Mental  shock  is  induced  by  sudden 
grief,  fright,  or  other  powerful  mental  impree- 
aions.  Ita  condition  Is  denoted  hy  sirimormal 
tenqwrature,  rapid  and  fe^Ie  pmse,  pinched 
features,  skin  cold,  [Millid,  and  clammy,  or 
covered  with  profuse  perspiration,  shallow  and 
irregular  respiration,  Iom  of  sensibility  to  pain, 
and  toidoiOT  to  urinary  suppression.  The 
patient  may  be  conscious,  replying  to  questions, 
but  with  no  volitiui  nther  of  movement  or 
speech.  Ddirinm  is  sometimes  present  and.  In 
children,  convulsions.  Shock  is  increased  la 
cold,  loss  of  blood,  and  age.  Recovery  is  fw- 
lowed  by  a  period  of  reacticm,  which  is  indi- 
cated by  returning  color,  increased  t^pera- 
tnre,  and  improvement  lit  pulse,  respiration, 
and  inclination  to  voluntary  movement.  De- 
ferred diode  is  a  curious  condition  in  which  the 
ramptoms  do  not  develm  until  some  time  after 
tna  occurrence  of  a  violrat  mmtal  inwression. 
nils  variety  may  be  more  severe  than  that  pro* 
duced  by  bodily  injury. 

The  treatment  of  collapse  is  as  follows:  the 
patient  is  placed  in  a  horizontal  position  with 
the  head  slightly  lowered  and  file  feet  raised. 
Surface  temperature  is  maintained  by  hot-water 
bottles  and  blankets.  Hypod^mio  injections  of 
brandy,  ether,  strychnine,  atropine,  or  digitalis 
are  given  according  to  indications.  Hot  coffee 
or  brandy  may  be  given  by  the  mouth,  the  stom- 
ach retaining  these  better  thra  anything  else. 
A  useful  and  frequency  emplt^ed  measure  in 
■hock  is  the  injection  either  into  the  veins, 
rectum,  or  conuMtive  tissues  of  warm,  normal 
saline  solution.  Laige  quantities  of  fiuid  may 
thus  be  taken  into  the  circulation,  with  gener- 
ally quick  and  certain  results.  In  severe  cases 
bandaging  the  limbs  in  order  to  increase  tiie 
blood  supply  of  the  brain  and  vital  centres  is 
helpful.  Operation  should  neror  be  done  during 
shock  except  when  impo-atively  necessMry  to 
save  life.  Consult  G.  W.  Crile,  The  Bmotiotu 
(Philadelphia,  1916). 

SHODDY  (probably  a  variant  of  dialectic 
thode,  shedding,  separation,  from  AS.  acSad, 
separation,  from  aciadan,  Goth,  skaidan,  OHG. 
soeidan,  G«r.  aoheiden,  to  separate;  connected 
with  Litb.  sfc^dm,  I  separate,  Lat.  acindere.  Ok. 
tfx'f'v,  aehiseti^  Skt  chid,  to  split) .  A  goierie 
term  referring  to  reclaimed  wool  and  cotton 
fibre  of  any  sort.  Such  fibre  may  be  obtained 
by  passing  rags  of  wool,  worsted,  or  union 
fabrics,  tailors'  clippings,  and  various  mill 
wastes  through  pickers,  so  that  they  are  reduced 
to  a  fibrous  form  and  can  be  mixed  with  new 
wool  and  spun  into  yam.  In  England  and 
America  the  term  "shoddy"  is  applied  to  the 
fibre  manufactured  from  ynrn  and  soft  products, 
"nmngo"  to  that  from  nard-epnn  fabrics,  and 
"wool  extract"  to  tiiat  obtained  from  union  or 
cotton-mixed  ftibrles,  by  earbtmidng  l^e  cotton 
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fibre  with  chemicals.  The  mills  manufacturing 
■hoddy  also  make  a  ccmsiderable  quantity  m 
AoAb,  vliieh  con^BtB  of  short  refuse  wool, 
■hearing  of  woolen  goods,  or  wool  dost,  and  is 

employed  for  wei^tmg  certain  kinds  of  woolen 
elc^  and  coating  of  waterproof  garments,  in 
the  Burfacing  of  wall  papers,  and  for  (^her 

gurposes.  The  shoddy  industry  in  the  United 
tates>  aocording  to  the  Thirtemth  United 
States  Censijs,  in  1009  inTolved  88  eetablish- 
moits,  with  a  capital  of  $6,880,826,  producing 
a  product  valued  at  97,446,364,  from  raw  ma* 
te^  valued  at  95,000.706.  The  shoddy  in- 
dustry is  quite  inqrartant,  and  the  utiliuition 
of  waste  products  has  a  Intimate  us^  not  mily 
in  adulterating  and  cheapening  woolen  cloths, 
but  in  making  certain  light  fabrics,  which  have 
th«r  special  purposes.  ^Misult  "Manufaotures," 
in  Tkirtemth  Omau*  of  the  VmUd  Btate$t  vol.  x 
(Washington,  1913). 

SHOEBILLf  or  Whalkhead.  A  large  re* 
markable,  horon-like,  grayish  bird  {Balanioew 
rev)  from  the  White  Kile  in  eastern  Africa.  It 
is  made  the  type  of  a  special  family,  the  Balnni* 
cepitidff,  but  is  closely  allied  to  the  umbrette 
(q.v.).  The  most  peculiar  extanal  feature  is 
the  huge  blotched  yellow  bill,  longer  than  the 
head  and  shaped  like  a  shoe.  These  birds  feed 
on  fish  and  snakes  and  also  the  viscera  of  dead 
fna.Tninftl«,  ripping  open  the  carcass  with  the 
hook  timtiog  the  upper  mandible.  Consult 
Alfred  S^wton,  DiottimarM  of  Birda  (Ltmdim, 
1893-96),  and  authorities  there  cited. 
8H0E  BLACKtNO.  See  Buokinq. 
SHOES  (Ger.  Bohuh,  Bwed.  and  Dan.  ako,  AS. 
aceo.  Ft.  touUer,  It.  n»rpa>  Sp.  mpato).  A 
general  word  for  foot  coverings,  especially  those 
with  stiff  sole  and  soft  upper.  Boots  have  a 
closed  or  laced  upper  reaching  to  tiie  calf  or 
hi^er.  The  earliest  and  simplest  shoe  is  the 
•audal,  a  sole  without  upper,  fastened  to  the 
foot  by  straps  and  proteeting  only  its  bottom. 
A  primitive  shoe  protecting  uie  top  of  the  foot 
also  is  the  Indian  moccaBin,  usually  soft  soled 
and  often  made  of  a  single  piece  of  leather.  By 
European  peasants  and  by  workers  in  dye- 
houses  and  chemical  factories  wooden  shoes 
<sal>otB)  or  shoes  with  wooden  sole  and  leather 
upper  (clogs  or  pattens)  are  much  worn.  Ex- 
p^sive  el(^  witli  fancy  uppers  are  used  by 
clog  dancers  on  the  modem  vaudeville  stage. 
The  ancient  Eg^tians  wore  sandals  of  leatiier, 
papyrus,  or  plaited  straw,  sometimes  turned  up 
in  front  to  protect  the  toes.  But  the  Hittites 
wore  shoes,  often  with  gaiters  above  to  protect 
ankle  and  calf.  Boots  as  well  as  shoes  were 
used  by  Assyrians  and  E{m)tians  in  war,  on 
journeys  through  rocky  districts,  or  where 
qweial  protection  was  desired.  SOaTes  and  the 
lower  classes  usuallv  went  barefoot. 

Among  the  Gredcs  the  poorer  dasses  oom< 
monly  wore  cheap  and  simple  shoes,  the  upper 
classes  sandals;  there  were  slippers  for  the 
ladies  and  high  laced  boots  for  nunting  and 
traveling,  as  well  as  boots  with  high  soles  for 
actors  in  tragedy.  While  the  Bomans  ottea 
wore  sandals  or  soft  shoes  for  dress,  they  had 
a  meeial  shoe  (ooIoetM)  witli  dits  at  the  sides 
and  straps  laced  in  front,  of  red  leather  for 
patricians  and  black  for  senators.  The  soldier's 
ooltj^  was  a  heavy  hobnailed  sandal,  with  straps 
wound  around  the  foot  and  ankla  During  the 
Middle  Ages  most  shoes  had  soft  uppers,  some- 
times dosed  to  the  ankle  or  hi^er,  but  fre- 
quently open  down  the  front*  and  laoed  ovw 
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with  decorative  straps.   Stocking  boots,  woolen 

Siter  shoes,  and  sinq>le  leather  soles  sewed  to 
e  feet  of  ti^ts  were  also  wmn.  T<ms  high 
shoss  and  boots  were  often  fddea  over  or 
trimmed  with  fur.  During  the  thirteenth  cen- 
tury pointed  toes  of  shoes  increased  constantly 
in  length,  reaching  the  extrme  in  the  four- 
teenth century,  when  the  points  were  sometimes 
turned  up  and  back  and  tied  to  a  garter  just 
below  the  knee.  Sometimes  the  pointed  toes 
were  made  to  curl  out,  giving  a  splay-footed 
tfeet.  High  woodm  dogs  were  worn  to  exalt 
tiie  stature.  In  the  last  quarter  of  tiie  fifteenth 
century  pointed  toes  began  to  be  succeeded  by 
round  ones  that  in  the  first  quarter  of  the 
sixteenth  century  became  broad  and  almost 
square.  Boots  were  worn  soft  and  with  roll 
top,  some  reaching  high  up  on  the  thigh,  the 
more  fashionable  ones  only  to  the  calf.  Heels 
came  definitely  into  v<^e  during  the  reign  of 
Queen  Elizabeth,  some  of  these  for  ladies  being 
very  hifh,  almost  like  the  French  heels  of  to- 
day; thick  soles  were  much  worn.  The  buskins 
of  Elizabeth  preserved  at  Oxford  must  have  in- 
creased her  apparent  hei^t  at  least  3  inches. 
Shoes  also  be«une  narrow  wltii  oval  toes  almost 
pointed*  and  the  fronts  of  the  iq>per8  were 
decorated  with  pricking  and  slashing,  and  often 
with  jewels.  Short  leather  boots  with  fur  tops 
and  long  boots  with  serrated  tops  are  note- 
worthy features  of  nobles'  costumes. 

In  James  I's  time  shoes  became  fuller  and 
rounder  at  tiie  toes,  mostly  with  thi(&  wdted 
soles  and  short  heels  or  none.  They  were 
fastened  with  a  large  rosette  of  gold  lace  or 
ribbon  in  front  and  the  latchets  set  back  to 
show  an  opm  side.'  Top-boots  were  close  fitting 
with  square  toes.  During  the  reign  of  Cliarles  I 
the  tora  of  shoes  became  squarer,  even  blodEed, 
and  the  fronts  were  set  with  rosettes  of  silk, 
silver  and  gold  lace,  the  beds  varying  in  height, 
but  often  lai|^  and  low.  Boots  coming  wdl 
above  the  knee  had  tops  turned  down  and  some- 
times trimmed  with  lace  or  gold  braid.  Iiate 
in  the  seventeenth  centurv  heels  became  high 
and  toes  pointed,  and  lateficts  were  daboratdy 
tied  or  buckled. 

In  the  time  of  George  III  men  wore  boots 
with  long  brown  tws  and  hi^  boots  with 
inirved  tops  and  a  gold  tassel  in  frmt.  Heels 
of  shoes  were  low,  toes  a  pointed  oval,  and 
latchets  and  buckles  low  on  the  instep,  ijtdies* 
shoes  about  1760  were  on  high  spindle  heels 
and  had  large  buckles  and  round  toes  until 
1780,  when  latchets  went  out,  toes  became 
pointed,  and  heels  small.  About  1800  the  heels 
practically  disappeared,  the  soles  assumed  quaint 
shapes,  and  shoes  were  attached  sandal  fashion 
by  ribbons  around  the  ankle.  From  1840  on 
ladies*  shoes  began  to  have  beds  again  and 
large  rosettes.  About  1870  came  round  toes 
with  low,  round  front  and  bow,  high  heels,  and 
high  shoes  either  butbiHied  or  laced.  In  com- 
paring shoes  of  to-day  with  those  made  by 
hand  before  machines  were  introduced,  the 
extent  to  which  they  are  shaped  is  noticeable. 
The  collection  of  historic  shoes  in  the  Cluny 
Museum  at  Paris  is  noteworthy. 

Shoe  Manufacture.  The  manufacture  of 
shoes  in  the  United  States  was  establidied  ia 
1629  by  Thomas  Beard,  who  came  over  with 
bides,  iSoth  upper  and  bottom,  in  the  Mayflower, 
on  its  third  voyage,  charged  to  the  Governor  oi 
the  Colony  by  toe  company  in  London  at  a 
■alary  of  960  a  year  and  a  grant  of  60  acres 
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of  land.  Seven  years  later  Philip  Kertland  of 
Buddnghamshire  began  to  make  shoes  in  Lynn* 
and  ever  since  MassachusettB  has  led  in  the 
■  .boot  and  shoe  industry.  For  two  centuries  the 
llihoemaker  was  often  an  itinerant  workman  who 
journeyed  tram  tme  farmer's  family  to  another, 
tarrying  long  enough  to  convert  the  farmer's 
Biqiply  of  home-tanned  leather  into  foot  cover- 
ings. When  he  settled  down  and  had  a  shtni  of 
his  own,  he  sat  on  a  low  bench,  one  oad  of  which 
was  divided  up  into  compartments  where  his 
knives,  awls,  banuners,  and  rasps  were  kept, 
ud  there  was  also  room  for  his  pots  of  paste 
and  of  blacking,  his  shoulder  sticks  for  setting 
the  edges  of  heel  and  sole,  and  rub  sticks  for 
flnlshing  the  bottcNoa;  tadcs,  nails,  thread, 
wax,  buttons,  and  linings.  ClMe  by  he  kept  a 
dish  called  a  higgin  in  which  was  placed  the 
water  to  wet  the  solee,  a  pair  of  clamps  to  hold 
the  uppers  supported  between  his  knees,  while 
he  seamed  or  bound  them,  and  also  the  strap 
which,  passing  nnder  bis  foot,  held  the  sole 
upon  the  last  and  both  on  his  knee  while  he 
sutched  on  the  welt  and  upper. 

In  makiM  a  sewed  shm  by  hand  the  leather 
is  first  soudifled  by  hammering  or  rolling; 
it  most  be  skived,  i.e.,  trimmed  down  to  a 
uniform  thickness,  and  all  imperfections  cut 
away ;  the  parts  must  be  cut  out  and  the  differ- 
ent portions  composing  the  upper  sewed  to- 
gether. The  sole  consists  of  two  portions:  tiie 
msole  of  soft  and  the  outer  sole  of  heavier 
leather.  The  insole,  rendered  pliant  by  soaking 
in  water,  is  flrst  tadced  to  the  last.  Next  its 
outer  edge  a  channel,  called  a  feather,  is  dug 
about  %  inch  deep,  along  which  holes  for  the 
stitches  are  pierced  obliguuy  through  the  leather 
into  the  chuinel.  The  top  is  next  lasted,  an 
operation  requiring  great  skill.  The  welt  is 
then  placed  around  the  sole  as  far  as  the  heel, 
and  then  the  upper  welt  and  insole  are  sewed 
together  in  one  seam.  The  bottom  is  then  leveled 
op  by  filling  in  the  d^ressed  portion  formed 
bp  the  wdt  with  tarred  paper  or  other  material. 
'the  outer  wtAe,  first  soaked  and  then  thoroughly 
hammered  on  tiie  lapstmie,  is  now  temporarily 
tacked  to  the  insole.  A  narrow  channel  is  then 
cut  around  tiie  edge,  through  which  the  sole  is 
stitched  to  the  wdt.  The  neel,  several  layers, 
or  lifts,  is  now  nailed  to  the  sole,  and  the  sbbe 
is  ready  for  final  processes:  trimming,  poHsh- 
f,  etc 

he  flrst  invention  that  materially  changed 
mettiods  of  Urn  shoemaker  was  the  use  of 
1  wooden  pegs  instead  of  thread  for  fMtening 
[.n^sa  and  iq>pers  togetiier.  With  their  adop- 
[|tion  about  181S  on  the  cheaper  grades  the  de- 
l^vdopment  of  the  modem  shoe  factory  began. 
At  flrst  only  a  small  portion  of  the  work  was 
dime  in  the  general  factory,  the  rest  being  per- 
formed in  private  homes,  or  in  shops  as  before, 
bvt  with  this  difference — ^tbat  the  snoes  were  to 
be  sold  at  wholesale  ready-made,  and  not  ao- 
cording  to  the  orders  of  cuBtomers.  Shoemaking 
Was  divided  into  three  parts:  cutting,  binding, 
and  bottoming.  The  cutting  was  done  at  the 
central  factory;  the  uppers  sent  out  to  one 
set  of  workmen,  often  women  and  children,  to 
be  sewed  in  their  homes;  lastly  the  bottoms 
and  uppers  were  sent  out  to  local  sho^akers, 
who,  in  their  little  shops,  formed  what  was 
known  as  *  team  of  worionen  and  put  the  parts 
together,  «sie  man  dols^  the  lasting,  anotlMr 
the  p«^ng,  and  a  third  the  trimming. 
^Abont  1S60  the  rolling  machine  mm  Intro- 
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dneed,  by  which  the  sole  leather  is  thoroughly 
compreflaed  in  a  minute,  a  process  which  had 
required  an  hour's  time  of  htborious  pounding 
with  hammer  and  lapstone.  Iiater  tne  Howe 
sewing  machine  was  adapted  to  the  sewing  of 
the  leather  uppers.  About  the  same  time  horse 
power,  and  soon  after  steam  power,  was  applied 
to  tiie  running  of  shoemaking  machinery,  and 
with  the  adoption  of  the  latter  the  various 
branches  of  shoemaking  were  gathered  under 
/one  roof.  In  1860  the  McKay  sewing  machine, 
I  for  sewing  uppers  and  soles  together,  was  in- 
'  troduced  and  at  once  revoluti<mi&ad  the  btuiness. 
(See  Sewirq  Maghink.)  An  improvement  upon 
tills  was  the  Qoodyear  welt  machine,  intro- 
dnoed  about  1877,  by  means  of  vrtiich  uppers 
and  soles  are  secured  hy  means  of  a  welt,  as 
previously  described,  la  1881  the  invention 
of  the  Reese  buttonhole  machine  still  further 
narrowed  the  sphere  of  hand  sewing  in  the 
manufacture  of  shoes.  Of  the  otlier  earlier  in- 
ventions the  more  important  are:  the  cable 
screw-wire  machlQe  for  fastening  impers  and 
soles  together  (1869);  Bigelow's  and  McKay's 
heeling  madiines  (1870);  and  the  edge-trim- 
ming machines  (1876).  Since  then  polishers 
and  trimmers  and  many  other  inqiortant  ma- 
chines have  been  added. 

In  the  first  room  of  a  modem  factory  the 
sole  leather  is  first  run  through  a  skiving  ma- 
chine, which  pares  the  leather  to  a  uniform  thick- 
ness, rejecting  thin  and  ragged  portions.  It  is 
then  solidified  in  a  rolling  machine,  after  which 
the  soles  may  be  cut,  dtiier  fey  means  of  dies 
operated  by  a  steam  hammer  or  by  machine- 
driven  knives,  which  follow  rapidly  around  a 
pattern  laid  on  the  leather.  The  beds  are  also 
cut  by  dies  and  various  forms  of  machinery 
in  use  for  building  them  up.  The  cutting  of 
the  uppers,  as  of  the  soles  and  linings,  is  often 
done  by  dies  or  other  cutting  machinery.  The 
best  work  is  usually  done  witib  a  knife  by  hand, 
to  make  sure  that  the  parts  are  cut  the  right 
way  of  the  grain  and  from  a  portion  of  skin  ot 
uniform  tenure.  The  tips  are  cut  punching 
machines  vith  many  different  dies,  aoeording 
to  shape  and  pattenung.  In  the  stitching  ro<Hn 
the  sewing  maehines  are  drivw  by  power,  often 
with  a  separate  operator  and  machine  for  each 
seanu  In  the  bottoming  room  uppers  are  lasted 
and  soled  and  then  heeled. 

By  one  method  of  heeling  the  lifts  are  nailed 
together  by  a  nailing  nuuuiine,  which  cute  the 
wire  off  the  reel  and  drives  it  through  the  heel. 
By  another  the  heel,  instead  of  bei^  built  up 
separately  and  then  secured,  is  built  up  on 
the  boot,  and  when  the  top  piece  is  On,  the 
heel  is  pared  and  the  front  curve  or  breast 
formed.  The  final  shaping  of  the  heel  involves 
several  manipulations.  In  the  fifth  room  final 
trimming  and  polishing  are  conducted,  the  trim- 
ming raected  by  specially  adjusted,  rutidly 
reviving  wheels,  the  final  polling  1^  maenine- 
drivm  burnishers,  sandpaperers,  and  other  de- 
vices. Last  of  all,  if  desired,  the  shoe  is  coated 
with  liquid  polish  and  rubbed  with  a  hot  iron. 
If  a  dull  finish  is  wanted,  as  in  calfskin,  the 
shoe  is  rubbed  with  grease  and  then  with  an 
ebony  stick.  When  shoes  are  screwed  or  riveted, 
the  prooees  is  somewhat  changed.  In  riveted 
work  no  wdt  is  used.  In  screwing,  a  reel  of 
stout  wire  is  provided  with  a  screw  thread, 
which  is  driven  by  tiie  machine  through  outer 
sole,  inner  sole,  and  upper,  and  ttien  cut  alt 
evenly,  ^lis  makes  a  strong,  dnraUe  dice.  A 
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great  variety  of  leathers  is  used  in  making  shoes. 
Including  alligator,  lizard,  snake,  and  monkey 
akina,  as  well  as  the  more  common  kinds — suMe, 
moose  buckskin,  deerddn,  and  patent  or  enam- 
eled katherst  and  these  may  be  colored,  accord- 
ing to  the  demaada  of  fashitm  or  the  purposes 
for  which  they  are  intended.  Cloth  is  ako 
used  for  shoes  and  slippers,  aocwding  to  the 
vogae. 

Bnbber  Shoes.  An  important  branch  of  shoe 
-manufacture  is  the  making  of  waterproof  boots 
and  overshoes  out  of  rub^.  The  raw  rubber, 
received  at  the  factory  in  crude  lumps,  is  ground 
and  washed  and  reeled  into  sheets.  Hie  sulphiir 
necessary  for  vuleaaimtiou,  lampblack  for  color- 
ing, and  sometimes  other  ingredients  are  added, 
after  whidi  the  sheets  are  passed  tiirough  heated 
rollers,  which  reduce  them  to  a  thickness  of  less 
than  one-third  of  an  inch.  A  cloth  backing  is 
then  applied  by  simply  laying  the  rubber  on 
the  cloth  and  subjecting  it  to  great  pressure 
under  a  cloth-calendering  machine.  Out  of  this 
doth  the  rubbers  are  cut,  a  different  thickness 
of  Main  for  sole,  bed,  and  upper,  and  the  parts 
are  skillfully  joined  over  wooden  lasts.  This 
is  not  done  by  sewing,  but  by  using  s<Bne  solvent, 
as  turpentine,  which  causes  the  edges  to  adhere. 
The  shoes  are  then  covered  with  a  coat  of  rubber 
varnish  and  vulcanized  (see  Kcbbbs),  after 
which  they  are  ready  for  tiie  market, 
r  Btatistlos.  The  value  of  the  leather  boots 
/  and  dioes,  including  cut  stod^  and  flndlngik 
/  Buumfaetured  in  the  United  States  increased 
'  from  177  million  dollars  in  1879  to  245  in  1889, 
.  20O  in  1899,  367  in  1904,  513  in  1909,  and  from 
■  125  million  pairs  in  1879  to  286  in  1909.  The 
value  of  rubber  boots  and  shoes  manufactured 
in  1909  was  50  million  dollars.  The  exports 
of  boots  and  shoes  increased  from  603  thousand 
dollars  in  1890  to  4  milli<ms  in  1900,  8  millims 
in  1006,  12  millions  In  1910,  and  24  mUlions  in 
1916.  The  value  of  rubber  boots  and  shoes 
enorted  in  1915  was  3  million  dollars.  Hie 
cities  that  led  in  the  manufacture  in  1909  were 
Lynn  with  47  millim  dollars,  Brockton  with  30, 
St.  Louis  with  34,  Haverhill  with  20,  Boston 
with  20. 

(Arnault:  W.  B.  Redfem,  Royal  and  Siaioric 
Gloves  and  Shoes  (ib.,  1904) ;  O.  W.  Rhead, 
Chats  on  Oostitme  (ib.,  1900);  Talbot  Hughes, 
Dress  Design  (ib.,  1913) ;  Leno,  Art  of  Boot 
and  Shoe  Making  (London,  1889) ;  Golding, 
The  Manufaotvre  of  Boots  Md  Bhoes  (ib., 
190i) ;  W.  H.  Dooley,  A  Manual  of  Shwmahing 
and  Leather  and  Richer  Products  (Boston, 
1912) ;  also  "Manufactures,"  in  United  States 
Census  Repm-ts  (Washington). 

SHOOuN,  shygCSn  (Sinico-Jap.,  genra'alis- 
simo).  The  title  footed  in  Japan  for  the  gen- 
eral commanding  eacn  of  the  four  divisicms  of 
tiie  Enqiire  In  early  tlmee.  In  1102  lOnamoto 
Yoritomo  (q.T.)  was  given  tiie  i^e  Sei-I>Tai- 
Sbogun  (BarlKirian -quelling  Great  G^eral). 
By  d^^rees  tiie  Shogun  be«ime  independoit  of 
the  Emperor,  so  that  in  the  hands  of  the  Toku- 
gawa  family  (1603-1868)  the  shogunate  became 
the  de  facto  ruling  power  in  the  country.  After 
having  been  held  aucoessively  by  four  great 
militi^  dans  for  nearly  700  years,  the  office 
.was  almished  in  1808.  Vor  suae  years  after 
1863  tiie  Shogun  was  known  to  foreigners  aa 
the  Tycoon. 

SHOZiAPtTB,  sfaoa&-p9Sr'.  The  capitol  of 
the  District  of  Shol^iur  in  the  Province  of  Bom- 
bey,  India,  60  miles  north  1^  east  of  Bijapnr 
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(Map:  India,  C  6).  The  rains  of  the  old  fort, 
dating  from  1345,  a  high  school,  two  parks,  and 
a  large  bazar  are  notewortiiy.  The  city  is  an 
important  distributing  point  for  the  agricul- 
tural products  of  the  r^on  and  manufactures 
cotton  goods,  Uankets,  silks,  ete.  Pop..  1011, 
61,345.  In  1818  Sholapur  was  the  scene  of  th» 
dedsive  victory  of  the  British  forces  under 
Munro  over  the  forces  of  the  Baji  Rao. 

8H0KT8,  TBHoooan  Pebet  (1856-  ). 
An  American  railway  official,  bom  in  Craw- 
ford Co.,  Pa.  He  graduated  at  Mcmmouth 
(IlL)  College  in  1876.  He  studied  and  practiced 
law,  but  Bubsoqnently  engaged  in  the  ccHUtmo- 
tion  of  railroad  lines,  now  parts  of  the  lows 
Central  and  Burlington  systems.    In  April, 

1906,  he  was  a4>pointed  by  President  Roosevelt 
chairman  of  the  Isthmian  Canal  Commission 
and  in  that  connection  had  an  important  part 
in  formulating  plans  for  the  canal.  (See  Pait- 
Aiu  Canal.)    He  resigned  this  post  in  January, 

1907,  when  he  became  president  of  the  Interbor- 
ough-Metropcditau  (transit)  Compai^,  Kew  York 
City.  Shouts  served  as  president  also  of  tbie  To- 
ledo, St.  Louis,  and  Western  Railroad  after  1004, 
of  the  Chicago  and  Alton  in  1900-12,  and  of  the 
Iowa  Central  and  the  Minneapolis  and  St.  Louis 
in  1909-1 1.  In  addition  he  was  chosen  president 
of  tile  Kew  York  Railways  Company  and  of  the 
Rapid  Tran«t  Subway  Construction  Company 
and  an  officer  in  other  corporations. 

SHOOTZNO.   See  Tamet  akd  Tabqbt  Fbao- 

TIOB. 

SHOOTTErO   STABS.     See  MKnoB;  Mo- 

TEOBITK. 

SHOOTINCI  STABS.   See  FBnniuou 
SHOPHABy  sbifflr.   See  Plate  of  Musical 

Instbuments. 

SHOBS  (probably  connected  with  AS.  soerwi, 
xnnm,  «oeora«,  to  out  off,  Eng.  shear,  sh^). 
The  margin  between  the  land  area  td  tii«  earth 
and  the  water  area.  The  outline  ud  gennral 
character  of  continental  shores  are  modified 
chiefly  in  two  ways.  1.  By  erosive  and  trans- 
porting acticHi  of  the  sea,  whose  waves,  currents, 
and  tides  are  constantly  removing  rode  ma- 
terials in  one  place  and  depositing  them  in 
another.  Thus  seaward  edges  of  strata  are 
cut  back  to  form  cliffs,  sometimes  producing 
ad  irr^iilar  shore  line,  with  headlands  aira 
deep  re&trants;  the  land  waste  brought  down 
by  rivers  is  distributed  over  the  ocean  floor, 
and  beaches  uid  sand  reefs  are  formed.  S. 
By  secular  movements  of  the  earth's  crust 
throtl^  whidi  the  land  level,  with  respect  to 
the  sea,  is  clianged.  Coastal  lands  thus  up- 
raised frun  the  sea  floor  are  generally  formed 
of  soft  strata,  but,  owing  to  their  low  position, 
they  markedly  resist  erosion.  Moreover,  as  the 
wateijB  deepen  gradually  offshore,  the  waves  beat 
up  the  suida  from  the  bottom,  fmrmlng  long 
reefs,  uid  the  sediments  transported  by  rivers 
accumulate  M  ddtas,  so  that  such  shores  have 
additicmal  protection  from  wasting  action.  Hie 
coastal  plam  of  Texas  affords  an  example  of 
such  a  shore  line.  For  most  of  its  length  it  is 
low,  monotonously  levd,  and  fringed  by  sand 
reefs,  which  are  so  little  interrupted  that  to 
admit  de^sea  vessels  QalveettHi  has  been  built 
on  an  outer  reef.  The  peculiar  shore  line  of 
North  Cuollna,  indented  1^  shallow  sounds 
and  bordered  by  reefs,  has  been  formed  by 
gradual  d^ression  of  an  uplifted  and  dissected 
sea  bottom.  Coastal  lands  that  have  been  sub- 
jected to  mariced  dqiresslon  are  uo^y  eharac- 
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ierts«d  hy  an  iir^ular  ehore  line  with  rocky 
headlands,  numeroiu  harbors,  and  outlying 
ialandfl,  thus  contrasting  strongly  with  Uie 
shores  of  uplifted  regions.  This  follows  from 
the  faet  that  the  surfaee  of  such  lands  is  diversi' 
fled  through  the  oonstant  process  of  eroBi<m, 
while  the  ooean  floor  is  oomparativelT  nnooth 
and  unbnAen.  The  western  coast  of  Norway 
owes  its  irr^ular  outline  to  the  depression  of  a 
mountainous  land  surface  by  which  the  valleys 
hare  been  BUbmer^fed  by  the  sea  forming  long, 
deep  reentrants,  called  fiords.  See  Beaohes, 
Raised;  Delta;  Fkhu);  6h«b  Fbotboiioh. 

8H0BB,  Jane  (1445-lff87).  liistress  of 
Edward  IV  of  England.  She  was  bom  in  Ltm- 
don  and  was  married  to  a  goldsmith  named 
William  Shore.  She  met  Edward  IV  about 
1470.  After  his  death  she  was  accused  of  witch- 
craft by  the  Duke  of  Gloucester  (later  Richard 
m)  and,  suspected  of  favoring  the  young 
princes,  was  committed  for  a  time  to  the  Tower. 
She  lived  till  after  the  acoessitm  of  Henry  VIII 
and  died  tn  pconiy  and  obHnri^. 

BBOSBf  JoHH.  See  TkraimouTH,  Baboh. 

8B0BE,  W.  TBioiniODTB  (1866-  ).  An 
English  author,  educated  at  Westminster  8cho(d 
and  at  Oxford.  He  was  connected  with  the 
editorial  department  of  the  publiahiiuf  house 
of  Cassell  A.  Co.  for  many  years  and  aJso  with 
a  department  of  the  Lcmdon  Times,  in  1909-06 
was  editor  of  the  Aoademy  and  of  Literature, 
•ad  also  became  known  as  a  business  man. 
Among  his  writings — novels,  biography,  travels, 
plays— are:  The  Talking  Matter  (1904);  Oait' 
terburv  (1907);  Kent  (1807);  Oharlea  Diokent 
amd  hie  Frimde  (1909);  The  Peat  (1909); 
Creatures  of  OUny  ( 1911 ) ;  lyOraay,  or  the  Com-  ' 
plete  Dandy  (1911) ;  ^oftn  Woolman:  Hie  Life 
and  our  Times  (1913). 

SHOBE  BIBIW,  or  Bbact  Bibdb.  A  sports- 
man's term  for  Cbooe  birds  which  ran  aloi^  the 
beaches  of  the  sea  or  inland  bodies  of  water  and 
piek  up  their  food  from  tiie  edge  of  the  waves. 
All  are  of  the  order  Limicol*  (q-T.)  and  (so 
far  as  they  interest  sportsmen)  consist  mainlr 
of  sandpipers,  curlews,  stilts,  plovers,  and  their 
nearer  allies.  Th^  are  shot  mainly  by  hiding 
In  blinds  at  favorable  places  and  setting  out 
decoys  to  attract  the  migrating  flocks.  C^sult, 
in  addition  to  general  omitiK)I<^ee,  any  of  many 
special  works  by  both  ornithologists  and  sports- 
noi,  as  Seebohmi  Oeographical  Distribution  of 
the  JfoMily  OharadrUias  (London,  1887),  in 
which  are  described  and  laively  figured  all  the 
shore  birds  of  the  world;  j3.  6.  Elliot,  North 
Amerioon  Hhore-Birda  (New  York,  1898) ;  H.  K. 
Job.  Amtmg  the  Water  Fowl  (ib.,  1902). 

UCOBB^ITGH.  A  boroufdi  of  London, 
I!ngland,  immediately  norU)  of  tiie  city  nucleus. 
Within  its  limits  is  the  immense  frel^t  depot 
of  the  Great  Eastern  Railway.  The  two  thealms 
in  Ltmdan  during  Sliakespeare^s  time  were  in 
Slioreditch.  The  name  is  probably  derived  from 
Sir  John  Soersditch,  who  had  his  residenoe 
here  in  the  reign  of  Edward  III. 

SHOBB  UIJUC,  or  Hobnd  Luk.  The  only 
tme  laric  (Otooorit  alpeetrie),  i.e.,  a  lark  of 
the  family  Alaudida,  indigenous  to  North 
America.  It  ranges  in  its  rnigratims  over  the 
entire  ooDtinent,  brwdlng  in  Canada,  AladEs, 
and  the  elevated  plateau  regions  the  West 
and  appe*ring  along  the  eoastiB,  about  the  Great 
Lakes,  and  southward  in  open  districts  in  win- 
ter. It  la  a  small,  handsome,  and  highly  vari* 
•Us  Urd*  the  oharaetcriitie  feature  of  which 
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is  an  erectile,  narrow,  hornlike  tuft  of  length- 
ened black  feathers  on  each  side  of  the  otowu. 
The  plumage  of  the  adult  consists  of  mingled 
brown  and  vinaceous  tints  above,  with  the  lower 
parts  mainly  white  and  bold  blade  markings  on 
the  head  and  ohest.  (See  Hate  of  Labks  akd 
Stabungs.)  Those  living  on  the  Western 
plains,  where  they  are  numerow  and  sociable, 
are  far  pater  than  the  northern  and  eastern 
residents.  All  make  their  nests  on  the  ground 
and  lay  brown-speckled  eggs.  These  larlu  have 
a  briluant  song,  which  is  often  heard  while 
thOT  flutter  high  in  the  air  like  skylarks.  Con- 
BUlt  American  omitiiologies,  especially:  Elliott 
Goues,  Bird*  of  ike  Vorthweet  (Washington, 
1874) ;  L.  S.  Keyser,  Birde  of  the  Rookiea  (Chi- 
cago, 1902);  H.  C.  Oberholser,  "A  Review  of 
the  Larks  of  the  Qvnm  Octocoria,"  in  United 
Statea  NaHonai  Mueenm^  Pnoeedimga,  vot  zziv 
(Washington,  1902). 

SHOBB  PLANTS.   See  Beach  Plants. 

SHOBB  SBOTBCnOK.  The  destructive  a«- 
tSaa  of  ooean  and  lake  waves  on  beach  and 
shore  structure  is  d  two  types,  that  due  to 
the  heavy  Inqiact  of  storm  waveo,  and  that  due 
to  steady  wearing  away  of  the  foreshwe.  The 
former  is  speetsicular  and  does  the  more  ob- 
vious damage  because  it  acts  suddenly  and  with 
great  force,  but  the  latter  is  far  more  impor- 
tant as  a  destructive  agency,  for  it  is  oonstant 
and  insidious,  and  the  danger  is  apt  not  to  be 
apparent  to  the  nonop^  ohservor.  Storm 
waves  can  spparaitly  be  cmnbated  by  oonstmc- 
tion  of  heavy  sea  walls  or  bulkheads,  which 
while  of  coly  temporary  valve  are  easily  built 
and  act  in  an  easily  understood  manner.  Coast 
erosion  also  can  generally  be  prevented  by  simple 
measures,  but  those  measures  are  not  so  obvious 
and  hence  are  not  so  often  resorted  to. 

About  nine-tenths  of  the  ooast  lines  of  the 
world  are  fringed  with  sand.  Under  the  con- 
stant moUon  of  the  wind-driven  water  this  sand 
is  moving  back  and  forth  on  the  beach,  follow- 
ing the  wave  track.  If  these  waves  always 
moved  parall^  to  the  shore  line,  the  sand  move- 
ment would  be  unimportant  because  it  would 
only  move  bade  and  lorth  in  one  location,  but 
owmg  to  variation  in  the  direction  of  winds 
and  to  inequalities  in  the  submarine  shore  there 
are  set  up  littoral  currents  which  carry  the  sand 
along  the  shore  in  one  gmeral  direction — tear- 
ing down  tiie  beach  at  one  place  to  build  it  up 
at  another.  Thus  unprotected  coast  lines  are 
always  ehangihg,  to  the  detriment  of  sncb  struc- 
tures as  man  builds  alongshore.  The  problem 
of  shore  protection,  then,  is  not  <mly  to  provide 
some  material  barrier  to  intercept  higb  seas 
which  occasionally  reach  beyond  the  normal 
shore  line,  but  also  to  build  such  stmctures,  or 
to  assist  nature  to  build  them,  as  will  prevent 
the  gradnal  deatroeUon  of  the  natural  beach, 
upon  which  nonnally  the  fbne  of  the  waves  is 
broken. 

If  it  is  necessary  to  midntain  structures  near 
the  natural  ^ore  line  where  heavy  seas  break, 
a  sea  wall  of  some  sort  must  be  built.  It  should 
be  of  masonry,  to  re^t  the  heavy  force  of  break- 
ing water,  and  should  be  well  founded,  gener- 
aity  on  piles,  to  increase  its  stability  and  to 
prero^  undermining.  General^  it  is  filled  in 
behind  the  level  of  its  Um  and  the  shore  struc- 
tures built  at  that  level,  so  that  in  addition 
to  resisting  the  sea  on  one  face  it  has  to  act 
as  a  retainiiw  waU  on  its  land  side.  Such  a 
wall  pRfen^  should  be  shaped  on  its  water 
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side  BO  as  to  have  three  parts,  all  curving  to- 
gether to  make  a  smooth  face  best  adapted  to 
counteract  the  driving  waves.  These  purts  are 
an  apron,  the  lowest  seetira  of  the  wall,  an 
almost  flat  paving  gradually  approaching  the 
beach  below;  a  deflector,  a  concave  surface 
which  will  turn  the  approaching  wave  from  the 
horizontal  towards  the  v«tical;  and  a  parapet 
or  overhanging  top  secticHi  which  will  return 
the  water  to  the  sea  with  a  reduction  of  its 
energy.  Such  a  wall  will  turn  back  heavy  seas 
with  the  leaai  pnasnre  on  itself  and  the  least 
danger  to  shore  stractures  from  overtopping 
water. 

All  large  and  effective  sea  walls  of  the  world 
are  built  in  B<nne  variation  of  this  section*  but 
unfortunately  many  walls  are  mere  bulkheads, 
vertical  barriers  of  wood  or  stone  which  readily 
fail  under  the  terrific  impact  of  storm  waves. 
The  many  bulkhead  failures  in  the  summer- 
resort  secticms  of  both  Atlantie  and  Fiudflc 
coasts  are  testimony  to  fanl^  oonsfaneticm. 

As  a  necessary  complement  to  sea  walls  where 
deep  water  is  not  required  just  off  the  wall,  and 
as  a  sole  defense  agikinst  erosion  at  those  loca- 
titms  where  a  long  sloping  beach  without  shore- 
line structures  is  permissible,  some  sort  of  pro- 
tectitm  can  be  bunt  to  prevent  the  deetruotion 
or  movement  of  the  foreshore  under  the  littoral 
currmts.  The  acc^ted  form  of  snob  oonstruo- 
tion  is  the  groin,  sometimes  mlaoalled  jet^ 

Groins  are  low  walls  or  fences  extending  out 
into  the  ocean  from  the  beach  to  be  protected. 
Their  purpose  is  to  intercept  littoral  currrats 
and  c(mfine  the  movement  of  the  foreshore  sand 
to  a  backward  and  forward  movement  up  and 
down  Uie  beach.  There  are  two  results  of  this 
action:  the  existing  sand  never  moves  from  its 
restricted  locaUon  between  the  adjoining  groins, 
and  the  sand  carried  in  Buroensum  ly  the  in* 
coming  mves  is  deposited  between  the  groins 
by  the  slowing  of  the  currents  there.  In  coiwe- 
quoice,  when  correctly  built,  groins  not  only 
prevoit  erosion,  but  in  fact  build  up  the  beach. 
Qroins  should  be  built  of  some  strong  material 
such  as  timber  or  reinforced  concrete  In  the 
form  of  a  dosed  fence,  i.e.,  with  frequent  posts 
spanned  by  boards  reaching  down  into  the  sand. 
Th«7  ■honld  extend  fnmt  the  high  to  the  low 
water  line  and  on  occasion  out  into  low  water 
and  should  be  spaced  about  as  far  apart  as  the 
distance  from  high  to  low  water.  In  general 
thesy  should  extend  at  right  angles  to  the  shore, 
because  any  otho-  direction  tends  to  concentrate 
the  component  of  the  littoral  drift  along  the 
groin  and  to  cause  erosion  there.  As  to  height, 
uiere  is  some  argument  among  experts,  out 
the  more  accepted  practice  is  to  buUa  them  at 
flnt  on  a  slope  paralld  to  that  of  the  beadi 
and  not  over  2  or  3  feet  high  and  to  add  to 
thdr  height  as  the  sand  builds  up  around  them. 
High  groins  have  to  be  built  stronger  to  resist 
wave  impact;  quite  often  they  tend  to  develop 
irr^ular  accumulation  of  the  built-up  sand. 

Another  method  of  preventing  shore  erosion 
is  to  assist  nature  to  build  up  a  sand  dune  on 
shore  to  form  a  natural  bnlknead  or  sea  wall. 
This  can  be  done  onijr  where  the  immediate 
shore  is  sot  in  nse.  To  create  a  sand  done  a 
fence  with  horizontal  palings  an  inch  or  two 
apart  can  be  erected  parallel  to  the  shore  some 
100  feet  inland.  Sand  carried  onshore  is  piled 
up  naturally  on  both  sides  of  this  fmoe,  and  a 
dune  forma.   This  dune  may  then  be  protected 
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against  erosion  of  wind  and  wave  by  planting 
tough,  hardy  grasses.  A  forUier  precautira 
sonwtimes  reeorted  to  is  the  eonsteueticni  of  an 
offshore  wave  screen  dthw  in  the  form  of  a 
heavy  masonry  breakwater  or  a  timber  fencing. 
The  former  is  very  expensive  and  is  permissilue 
only  where  harbor  requirements  demand  smooth 
water;  the  latter  is  fragile  and  rarely  can  be 
built  strong  enough  to  resist  storm  conditions. 
For  modem  shore  protection,  consult  t^e  current 
flies  of  the  engineering  press,  such  as  Engineer- 
ing Neiot  (New  York),  Engineering  Reeord 
(ib.),  Engineering  (London),  and  proceedings 
of  the  various  engineering  societies. 

BHXyBXT,  Paul  (18S7-  ).  An  Ameri- 
can classical  scholar,  bom  at  Davoiport,  Iowa. 
After  graduating  from  Harvard  in  1878  he 
studied  at  Leipzig,  Bonn,  Athens,  and  Munich 
(Ph.D.,  1884).    From  1886  to  1892  he  was 

Srofessor  of  Greek  at  Bryn  Mawr  College  and 
lereafter  at  the  Univerutr  of  Chloi^.  In 
1901-02  he  was  professor  In  tae  American  School 
of  Classical  Studies  at  Athens,  and  in  1913-14 
he  was,  by  appointment  of  Columbia  University, 
Roosevelt  professor  in  the  University  of  Berlin. 
From  1908  he  was  managing  editor  of  Olassieal 
Philology  and  a  frequent  contributor  to  its 
columns.  He  was  made  a  m^ber  of  the  Na- 
tional Institute  of  Arts  and  Letters.  His  studies 
are  chiefly  in  the  fleld  of  ancient  phUoeopI^,  par- 
ticularly Platonism.  He  published:  De  Pla- 
Pmta  Ideanm  Dootriaa  (1884);  The  Idea  of 
CM  in  PlaMe  BepulUo  (1896) ;  The  Unity  of 
Plato'e  Though*  (1903) ;  an  editlaa  of  Horace's 
Odes  and  Bpodet  (1898;  revised,  with  L^ng, 
1910). 

SHOBT.  A  term  used  to  denote  brewers, 
dealers,  and  speculators  in  stocks,  certificates  of 
indebtedness,  or  any  commodity,  who  agree  to 
sell  or  contract  to  deliver  shares,  etc,  which  at 
the  time  they  do  not  own,  and  who  to  do  so  are 
forced  to  borrow  the  same  fbr  a  eonsideration 
and  eventually  to  cover  by  actual  purchase  or  by 
an  equitable  settlement  with  the  oi^er.  If  the 
market  value  of  the  stock  or  commodity  falls, 
the  short  profits  by  purchasing  the  same  at  a 
lower  price,  thus  makrag  the  difference,  whereas 
on  a  rising  maiket  he  will  lose,  as  he  is  forced 
to  pay  more  for  the  stock  or  otMnmodity  than 
he  received  in  tite  <»iginal  sale.  See  GoBm; 
Hakoin  Dbau;  Btook  Ezobahok; 

8H0BT,  Sn  FftAiTOia  3<m  (18S7-  ).  An 
En^ish  oigraver  and  water-color  painter.  He 
was  bom  at  Stourbridge,  Worcestershire  and 
was  trained  to  be  an  engineer,  but  in  1883 
tumed  to  art  and  studied  at  the  Soutii  Kaising- 
ton  and  Westminster  sctiools.  One  of  the  fore- 
moflt  engravers  of  his  time,  he  made  himself 
master  of  every  medium,  but  acoompliehed  most 
in  mesEotlnt.  His  work  Is  characterized  by 
harmonious  simplicity  of  line  and  ddica^  of 
tone.  He  frequently  combines  mezzotint  and 
etching,  as  in  his  plates  after  Turner's  Liber 
Stndiorum  (1885),  his  first  woik  of  importance. 
Among  his  original  mezzotints  are  "Nithsdale," 
"Ebb-Tide,  Putney  Bridge,"  and  the  "Weary 
Moon."  As  a  professor  of  engraving  at  the 
Royal  Cdlf^  of  Art  he  greatly  influenced  the 
youngo-  generation.  In  1910  he  became  presi- 
dent of  we  Royal  Society  of  Painter-Etchers, 
and  in  1911  he  was  elected  a  Royal  Academi- 
cian and  was  knighted.  He  received  gold  medals 
at  Paris  in  1889  and  1900. 

8H0BT,  WnuAK  (1769-1849).  An  Ameri- 
can diplraoatisty  hom  at  ^rlng  Garden,  Surry 


Digitized  by 


Google 


8H0BT  BAIXOT 

Co.,  Va.  In  1784  be  went  to  France  aa  8eere> 
tary  of  L^^cm  under  Jefferson.  In  1700  he 
was  appointed  a  commissioner  to  n^otiate 
£ur(^>ea]i  loans  for  refunding  the  nationu  debt. 
He  was  Minister  Resident  at  The  Hague  in 
179£,  and  later  that  year  be  and  William  Car- 
miehad  were  ^pointed  eommiadoners  pleni- 
potentfary  to  traat  with  ^>ain  craieeniiiig  tiie 
navigatiMi  of  the  Miasiaalppi,  boundariea,  and 
commerce.  Short's  commission  was  changed  in 
1794  to  Minister  Kesident  at  Madrid,  where  he 
remained  until  1796.  He  returned  to  America 
in  1802.  His  residence  abroad  and  bis  rels^itHu 
with  the  French  nobility  made  him  unpopular 
at  home.  In  1808  Jefferson  nominated  him  as 
the  first  United  States  Miuiiter  at  St.  Peters- 
biii:g,  Imt  the  Senate  refused  conflnnatlon^  and 
in  1810  be  returned  to  the  United  States. 

8H0BT  BAIXOT.    See  Elbcicaai,  Rdobh. 

SHOBIVEB,  Clbuent  Kinq  (1868-  ). 
A  London  journalist  and  literary  biogr^ha*. 
He  was  bom  in  London  and  from  1877  to  1800 
was  in  the  civil  service.  Afterward  he  was  edi- 
tor of  the  lUnatrated  London  Newt  {1891-1000), 
the  Sketch  (189»-09),  and  the  BBgUah  /IIiw 
trmfed  Magamne  ( 1804-1000) .  In  1900  he  estab- 
Usbed  the  BvKerv,  an  illustrated  literary  weekly. 
Shorter  is  best  known  for  his  Brontfi  studies, 
comprising  Oharlotte  BronU  and  her  Circle 
(1896),  a  new  edition  of  Mrs.  Gaskell's  Char- 
lotte BrontS  (1900),  Charlotte  Bronte  and  her 
Sietert  (1906),  The  Bront^e:  Life  and  Lettera 
(2  vols.,  1907),  and  Complete  Poeme  of  Bmil]/ 
Bnmte  (1911).  He  pvbUsbed  besides:  Biatp 
Years  of  Victorian  Literature  ( 1807 ) ;  Immortal 
Memories  ( 1907 ) ;  Qeorge  Borrow  ONd  hie  Ofrde 
( 1913) ;  etc.   For  his  wife,  see  teonCB,  Doka. 

BHOBTEB,  Dora  (Sioebsor)  (1872-  ). 
An  Irish  novelist  and  poet>  daughter  of  Dr.  George 
Sigerson  (q.T-),  bom  in  Dublin.  She  became 
identifled  with  the  Irish  Literary  Revival.  (See 
Ibibh  JjTatATUUK,  Irish  Literature  w  English.) 
In  1896  she  married  Clement  K.  Shorter.  Her 
first  distinction  is  as  a  lyric  poet  of  sp<m- 
taneity,  with  an  nnmistakaue  note  of  natknal- 
itj  in  her  verse.  Her  pnblioatlMis  indtide: 
Verses  (1894) ;  The  Fairy  ChaingavM  aimd  Other 
Poems  (1897) ;  BaUads  and  Poems  (1899) ;  The 
Father  Confessor  (1900);  The  Woman  who 
Went  to  BeU  (1902) ;  The  Country  Bouse  Party 
(1006);  Through  Wintry  Terrors  (1007);  Col- 
leeted  Poems  (1900);  Madge  Lindsley  and 
Oth^  Poems  (1018).  Consult  &  A.  Brooke  and 
T.  W.  RoUeston,  Treasury  of  Irish  Poetry  (New 
York,  1900),  and  William  Ardwr,  Poets  of  the 
Younger  Oensraiion  (ib.,  1002). 

SHOKtHAHD.  A  oranmon  English  word 
Qsed  for  any  ^stem  of  writing  sufficimtly  brief 
to  enable  a  writer  to  keep  pace  with  human  ut- 
terance. It  usually  differs  from  longhand  by 
providing  a  single  stroke,  either  atraigbt  or 
curved,  to  Twreaent  each  distinct  sound  in  the 
language  awf  by  the  omlsaicm  of  silent  lettws. 
The  various  systems  are  usually  separated  into 
the  following  divisimis:  (a)  the  alphabet,  in- 
dndiag  cdiaraeters  for  the  representation  of  con- 
sonants, vowels,  and  diphthongs;  (6)  expedi- 
ents, making  use  of  auxiliary  material  suoh  as 
eom pound  strokes  and  stroke*  of  varying  lengths 
and  titicknesses  to  secure  a  maximum  of  brevity 
without  dimt"^t'**i"g  legibility;  (o)  abbreviating 
^inoiplee  wherebgr  tiie  meet  miggeattTe  part  m 
»  word  m^'  be  ■nhstitoied  for  the  complete 
onttiiie;  (<C)  tlie  unkm  erf  two  or  more  words  in 
one  ontiine,  technically  known  as  phradng.  The 
Vol.  XXL — t 
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hand  of  the  average  trained  shorthand  writer 
is  enable  of  executing  from  400  to  600  pen 
motions  per  minuto.  By  dividing  this  nimiber 
by  the  rate  of  speed  desired  the  number  of  mo- 
tions which  may  be  allotted  to  each  word  is 
determined.  Existing  practical  systems  of  toniay 
are  oiabled  to  meet  the  demands  oi  legibility 
by  an  average  of  mm  two  to  three  motions  per 
word. 

Early  History.  In  common  with  many  other 
valuable  aoquisitions  of  mankind  the  origin  of 
the  art  of  brief  writing  is  clouded  in  mystery. 
From  references  made  to  skilled  writers  in  an- 
cient literature  some  have  inferred  that  the  art 
was  practiced  l<Mig  prior  to  the  Christian  era. 
No  authemlie  record  eziet^  however,  establish* 
ing  its  practical  use  nnnBh  heion  the  Arst  cen- 
tury B.O. 

From  sources  whose  authority  cannot  be  ques- 
tioned we  leara  that  the  art  flourished  exten- 
sively throughout  the  Roman  Empire  daring 
the  first  century  B.C.  and  continued  to  be  prac- 
ticed for  at  least  400  years  afterward. 

The  pioneer  of  Roman  shorthand  was  Afarcus 
TuUina  nro,  the  neretaiy  and  librarian  of 
Cicero.  I^ro  was  born  about  103  B.o.  at  Ar^ 
pinum,  a  city  south  of  Rome.  He  was  a  slave 
belonging  to  the  father  of  Cicero.  At  the  age 
of  seven  he  was  brou^t  to  Rome  and  educated 
on  equal  terms  with  the  children  of  his  master. 
On  the  death  of  Cicero's  father  (68  B.C.)  Tiro 
became  the  confidential  secretary  of  the  great 
orator.  Six  years  latw  be  reoeived  his  freedom 
and,  as  was  the  enatom,  to<A  the  name  of  his 
former  master.  The  system  of  shorthand  de- 
vised by  him  was  at  first  little  more  than  an 
extenrive  list  of  abbreviations.  Subsequently  it 
was  improved  to  such  an  extent  that  by  writing 
in  relays  the  reporters  of  the  period  were  en- 
abled to  keep  pace  with  a  speaker.  Roman  poets, 
among  them  being  Martial  and  Aasonius,  make 
frequent  reference  to  shorthand  writers. 

The  chief  use  of  shorthand  in  Roman  times 
was  made  by  tlw  leaders  in  the  Chureh  and  by 
the  offiolali  oi  the  govemmMit.  The  offioiu 
titles  used  were  notam  for  those  who  totA  dic- 
tation, librarH  for  those  who  transcribed  notes, 
mnA  eaosptorss  for  functionaries  attached  to  the 
civil  officers  of  the  government.  Church  digni- 
taries malnng  conspicuous  use  of  shorthand  were 
St  Augustine,  Origen,  and  St.  Jerome.  The 
latter  employed  10  Morthand  secretaries.  All  of 
the  Roman  emperors  employed  shorthand  writers, 
and  several  <rf  than  attempted  to  learn 
notaUy  Utos  and  Jnliua  C«sar. 

Tironian  notes  gradually  fell  Into  disuse  from 
the  fifth  to  the  ninth  centuries,  at  which  time 
Latin  wu  being  displaced  fay  the  common 
tongue.  The  system  grew  from  a  vocabulary  of 
6000  characters  in  the  time  of  Seneca  to  more 
than  13,000  when  it  ceased  to  be  used. 

Hie  art  was  entirely  lost  to  view  from  tills 
time  to  the  aid  of  the  fifteenth  omtury,  when 
John  Tritiiemius,  abbot  of  Spanhdm,  discovered 
a  codex  in  the  cloister  at  that  place.  He  also 
discovered  a  copy  of  the  Psalms  in  the  library 
at  Wolfenbnttel,  Germany.  Trithemlus  did  not 
succeed  in  resolving  the  characters  of  the  Tiro- 
nian notes  into  th^  alphabetic  elemento.  That 
was  not  accomplished  until  nearly  300  years 
afterward.  Among  those  to  whom  we  are  in- 
debted for  our  knowledge  of  the  Tironian  notes 
are  Jan  Omter,  1603;  Kaspar  Schott,  1644; 
Montfancon,  1708;  Carpentter.  1747;  Ulrish 
Frederick  Eopp,  1817;  MaUUon,  188L 
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Xodam  Shorthand.  This  dates  its  birth 
from  IS88,  when  Dr.  Timothy  Bright  produced 
a  system  to  which  he  gave  the  title  Ckaraaterie; 
th0  art  of  thort,  awift,  and  gecret  ioritimff,  by 
titaraaUr.  Printed  at  London,  in  12mo,  bif  J. 
Wandat^  an  atngn  of  Tvnothj/  Bright,  with 
the  privilege  of  the  Queen,  forbidding  all  othert 
to  print  the  tame.  This  treatise  was  dedicated 
to  Queen  Elizabeth.  The  book  contains  a  table 
of  seveoral  hundred  words  with  their  abbrevia- 
tions. By  writing  a  line  in  various  directions 
and  by  using  certain  appendages  the  author  was 
enabled  to  compile  a  system  of  aUireviations 
to  represent  the  more  frejaeatto^  ooeurring  words. 
Ab  a  practical  method  <n  writing,  however,  the 
system  was  a  total  fiulure. 

Fourteen  years  aftwward  alphabetic  short- 
hand made  its  appearance.  John  Willis  in  1602 

five  to  the  wwld  his  work,  entitled  The  Art  of 
tenographie,  or  Short  Writing  by  Spelling 
Characterie.  This  system  was  the  foundation 
for  all  subsequent  ones.  But  two  copies  of  the 
first  edition  ot  this  famous  work  are  now  known, 
one  in  the  Bodloan  Library  at  Oxford  and  the 
other  in  the  British  Museum.  A  character  is 
provided  for  each  letter  of  the  alphabet.  An 
acute  ang^e  opening  downward  represents  the 
letter  A;  the  same  angle  opening  to  the  right 
represmts  B;  the  same  angle  opening  to  the 
left  represents  the  ktters  J  and  O.  Fourteen 
editions  of  this  work  were  published. 

The  work  hy  Willis  was  followed  soon  after 
by  that  of  FoUcindiiam  and  Edmund  Willis, 
1618;  Thomas  Shdton,  1680;  Witt,  1680;  Mawd. 
16S6;  Metcalf,  1635.  These  authm  ccmMbuted 
very  little  in  the  way  of  Improvement  on  the 
■Tstem  by  John  Willis.  The  system  of  Thomas 
&dton  is  of  chi^  interest  at  the  iveeent  time 
from  the  fact  that  the  celebrated  Pepye  Diary 
was  written  in  this  style. 

In  1642  William  Cartwright  produced  a  sys- 
tem which  marked  a  great  st^  in  advance.  The 
vystem  was  pnbUdied  hy  the  nephew  of  the 
author,  Jeremiah  Bieh.  Cartwright  had  evi- 
dent^ been  a  writer  of  Shelton's  ^st^.  He 
called  his  work  Semography.  A  copy  is  now  to 
be  seen  in  the  Briti^  Museum.  In  1646  Jere- 
miah Rich  made  some  slight  modifications  and 
reprinted  the  system  under  the  title  Semigraphy. 
Cartwright  reduoed  the  number  of  vowels  to 
four,  placing  a  dot  above  the  strcdce  in  order  to 
r^resent  A,  a  dot  near  the  head  to  represent 
/,  a  dot  near  the  bottom  to  represent  O,  a 
dot  underneath  the  character  to  represent  V. 
Cutwright  was  the  first  to  employ  different 
lengths  to  represent  different  letters,  e.g.,  a  long 
dau  represented  M,  a  short  dash  To  Cart- 
wright and  Rich  all  sut>8eauent  authcvs  of  geo- 
metric shorthand  are  greatly  indebted. 

From  1642  to  1707  very  little  improvement 
was  made  in  the  themy  of  the  art.  On  the 
latter  date  ^Uiam  Bfason  prochiced  hb  third 
and  best  work  on  shorthand,  entitled  La  plume 
volante.  Mason  had  long  been  a  teacher  and 
writer  of  shorthand,  his  first  work  appearing 
in  1672  under  the  title  A  Pen  Phioked  from  an 
EagWe  Wing.  This  was  a  reprint  of  the  Cart- 
wright-Rich  system  with  a  few  modifications. 
In  1682  his  second  work  appeared,  and  to  this 
he  gave  the  title  Arts  AdvMioemmt.  A  number 
of  improvementa  i^peared  in  this  volume.  In 
the  1707  edition  he  gave  alphahetie  signs  for 
ch,  9h,  and  th,  and  alBo  the  small  cirue  as  a 
duplicate  character  for  «.  He  reduced  the  vowds 
to  tluree.    By  placing  a  dot  at  the  b^inning 
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of  a  character  he  represented  A  and  E;  by 
placing  a  dot  in  the  middle  of  a  character  he 
represented  /  and  7/  by  placing  a  dot  at  the  end 
of  a  character  he  represented  O  and  17.  Mason 
also  introduced  phrasing  in  a  small  way. 

Vtom  the  time  of  Mason  to  1767  some  60 
systems  made  fheir  appearance.  Those  which 
possessed  any  practical  valne  and  which  were 
destined  to  survive  the  life  of  the  author  were 
based  upon  the  q'stem  of  Mason,  which  in  turn 
was  an  improrvonent  upm  the  Cartwri^t-Rich 
system.  Among  those  worthy  of  mentun  were 
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EUsha  Colee,  1674;  James  Weston,  1727;  Aulay 
Macaulay,  1747;  Thomas  Gumey,  1760;  Holds- 
worth  and  Aldridg^  1766.  The  system  of 
Thomas  Gumey  is  used  to  the  present  day  to  a 
limited  eztoit  in  En^and. 

John  Byrran,  one  of  the  great  li|dtts  In  short- 
hand history  and  known  by  his  foUowers  as  the 
Grand  Master,  was  bom  in  1601.  He  entered 
Trinity  College  at  the  age  of  16.  In  1716  he 
went  to  France  to  pursue  a  course  in  medicine 
and  about  this  time  took  up  the  study  of  short- 
hand. Possessing  a  discerning  mind  and  tre- 
mendoua  zeal,  he  was  destined  to  make  1^  far 
the  greatest  contribution  to  the  art  since  the 
time  of  Jdm  Vraiis  and  William  Cartwright 
His  opinion  of  the  then  existing  systems  was  ex- 
pressed in  the  following  words:  "First,  the^  are 
tu^,  and  seoond,  thcry  ue  arfoitraiy."  Anung 
the  many  improvements  he  made  ahmld  be  menr 
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tioned  (a)  adheraice  to  the  principle  of  lineality- 
(b)  The  pairing  of  oonsonanta,  as  followi: 
P  B,  a  Z,  T  K  G,  P  V,  8h  Zh,  Th  Dh,  Ch  J. 
He  did  not  attempt,  however,  to  represent  theae 
letters  \iy  paired  8bt)kBi  and  permitted  one  char- 
acter to  represoit  both  krtten  in  smne  eases, 
(o)  The  elunination  of  shading  or  thickening 
of  strokes,  (d)  Duplicate  characters  were  pro- 
vided, e.g.,  L  is  represented  by  three  different 
strcdces.  (e)  Vowela  were  indicated  by  dots  in 
five  different  poeitions,  initial  and  final  vowels 
only  being  expressed.  (/)  The  use  of  position 
writing,  a  detaebed  sign  deriving  its  meaning 
from  us  position  witii  relaiUon  to  the  writing 
Hue. 

Byrom  was  a  fellow  of  the  Royal  Society  and 
founded  the  first  Shorthand  Association.  Con- 
siderable rivalry  existed  between  him  and  a 
contemporary,  James  Weston,  an  author  who 
broo^t  out  two  or  three  editions  of  a  very 
daborate,  ccanplicated,  and  impractical  system. 
This  rivalry  finally  resulted  in  a  public  oontest 
<A  ahwthand  sluU,  of  wliich  Byrcm  was  the 
victor.  Byrom's  system  was  not  published  nntU 
four  years  after  his  death.  He  always  ouoted 
a  pledge  from  his  students  that  they  would  not 
divulge  the  principles  of  bis  system.  As  he 
depended  u^xm  teacning  it  for  his  livelihood,  he 
adopted  this  means  to  saf^uard  bis  inventions. 

Other  putdications  followed  Byrom  in  rapid 
sncoessicHi.  Among  these  should  be  nwntioned 
Joseph  Oumey,  1778;  Graves  and  Ashton,  1775; 
Mavor,  177»;  Blanohard,  1779;  Hodgson,  1780. 
Samuid  Tayl<Hr  was  the  next  author  to  appear 
up<Hi  the  shorthand  horison.  His  work,  entitled 
An  Baaay  Intended  to  EtiahiUh  a  fitondard  for 
•  (7iHt7ertaI  Byttem  of  Stenography,  made  its 
appearance  in  1786.  The  following  year  Simon 
George  Bordley  published  the  first  script  short- 
hand. We  thus  find  ouraelves  at  the  dawn  of 
a  new  era,  the  bupLnning  of  the  universal  use 
of  shorthand  and  we  birui  of  a  new  type.  The 
T^lor  svstem  rapidfy  found  Its  way  to  the 
Cimtinait  and  was  adapted  to  practicsUy  all  of 
the  E^^^>ean  languages.  Nearly  200  different 
bocto  have  appeared  on  this  system  in  English^ 
representing  the  work  of  more  than  100  writers. 
Among  .the  new  features  to  be  found  in  the 
Taylor  system  was  the  provision  for  separate 
characters  for  the  vowels  O  and  JJ.  He  repre- 
sented A  by  ft  dot  at  the  banning  of  a  stroke, 
£  by  a  dot  in  the  middle,  /  by  a  dot  at  the  aid, 
O  by  a  diMi  at  the  banning  <d  the  stroke, 
17  a  dash  in  the  middle  of  the  stroke.  He 
divided  the  circle  into  eight  characters  to  repre- 
soit eight  different  consonants,  uid  then  used 
eompoond  strokes  for  the  other  consonants. 
He  advocated  writing  "according  to  soimd"  for 
the  oonsonapts,  but  his  system  was  not  entirely 
idKnetic  lieMuse  he  did  not  have  a  character 
to  represent  each  of  the  vowel  sounds  as  they 
are  usually  understood.  An  ediUtm  of  tiie  Tay- 
lor system  was  published  in  Boettm  in  1800  by 
&  G.  Snelling. 

Ihe  next  landmark  in  the  development  of  the 
art  is  the  inv^tion  of  Isaac  Pitman  of  Bath, 
£tt(^nd,  in  1837.  From  the  time  of  Taylor  to 
that  of  Pitman  nearly  200  systems  came  into 
ezistenee.  Most  of  them  were  improvemoita 
upon  dtlwr  Tiqrlor  or  Ifason,  and  few  siwived 
we  flnri*  edition.  Isaac  Pitman  (q.v.)  was  a  stu- 
Amt  of  the  Taylor  mtem,  beginning  the  prac- 
tice of  the  art  at  the  age  of  16.  At  24  he 
gave  to  the  world  his  Btmograpkio  Soumd  Hand 
and  in  1840  published  his  System  of  Phonog- 


raphy.  He  brought  to  his  work  in  this  field  a 
m^d  w^  tralneid  in  the  science  of  phonetics 
and  a  consuming  desire  to  benefit  his  fellowmen 
by  simplifying  the  art  of  writing  and  opening 
up  opportimities  for  education  among  the  lower 

TABLE  II.    ISAAC  PITMAN  SHORTHAND 

ALPHABBE 
OOMSOllAins 

\  \   11    /  / 


w    T  a 


i 


LQBavowxu 

I-  I.   r  I-  L 

"t      an      n  tga 


BHOBX  VUWBLB 

I.  f       r  I-  L 

lUBHTUONGW 

1    J     1  J 

i       nS*      (J^  JIBJL 


OIBOLB  AKDIXXnS 
,M|>    SM>  UoB  itop    bMt  ndtah  oamm 


IKITUL  AHD  RHAIiBOOKS 
abte    tlKf    oBur  o«bm 


•wU  tarn 


Bta    <dMhi    none    iTn*  mwcttoa 


«hsfr  eat 


Mt  if£t  mSk  j£k  eff 


1 


QSAMMALOOinES 
OroTOAOlflOlW 


raBAsn 

Smc^    IPonntnilr  lathe  mwsUw 

classes.  Distinotive  features  claimed  for  hbi 
new  system  were:  <a)  a  sign  for  each  soond, 
including  the  vowels;  (&)  light  and  heavy 
strokes  fw  the  paired  sounds;  <e)  no  com- 
pound or  niodifled  itnto;  (d)  the  joining  of 
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little  words  together — phrasing.  ProviBion  was 
made  in  the  first  edition  for  uie  representation 
of  the  liquids  I  and  r  by  hooks.  The  halving 
principle,  whereby  a  stem  is  ahortened  to  repre- 
sent tne  letters  <  or  d»  was  introduced  in  the 
second  edition  (1840).  Intersected  words,  eon- 
traetitHiB,  and  phrases  appeared  in  the  fifth  edi- 
tion (1842).  The  representation  of  the  letter  n 
by  means  of  a  hook  was  given  in  the  sixth 
edition  (1844).  Final  hooks  for  /,  v,  and  the 
termination  thun  were  published  in  the  tenth 
edition  of  1867.  Other  mfMlifications  and  im- 
provemoits  have  been  made  almost  yearly  up 
to  and  inehuling  tiie  Centenary  edition  of  1913. 

The  fundamental  features  of  all  the  ntmanic 
systems  are  quite  similar,  so  that  a  description 
of  one  will  answer  for  all.  The  consonant  alpha- 
bet is  derived  fr<»n  the  circumference  and  radii 
of  the  circle.  There  are  26  characters  repre- 
senting 24  sounds.  Duplicate  characters  are  pro* 
Tided  for  r  and  A.  Twelve  vowd  sounds  are 
represented  by  dots  and  dashes.  Long  vowels 
are  represented  by  heavy  characters,  short 
vowels  oy  li^t  characters.  The  consonants  are 
written  first,  and  then  the  vowel  is  placed  in 
its  proper  position.  Vowela  i^aced  to  the  left 
of  a  vertical  strtAe,  or  above  a  horizontal  stroke^ 
are  read  before;  when  placed  to  the  right  of  a 
vertical  stroke  or  bdow  a  horizontal  stroke, 
they  are  read  after  the  stem.  The  diphtiionga 
are  represented  by  acute  angles  pointedT  in  vari- 
ous directions.  The  sound  of  u  is  represented 
by  a  semicircle  openinc  downmrd.  Silent  le^ 
ters  are  omitted.  The  letter  «  oceura  more  fre- 
qnaitiy  at  the  beglmajng  or  end  of  syllablea 
than  any  other  constmant.  To  represent  this 
sound  the  circle,  the  most  dis^ctive  auxiliary 
noaterial,  is  used  as  a  duplicate  form  of  Uiis 
letter.  The  circle  is  l^igtbened  slightly  to  in- 
dicate a  following  t.  It  u  made  twice  its  usual 
size  to  represent  mo  at  the  beginning  of  wcnrds 
and  ses  at  the  end  of  i^Uables.  A  small  hoolc 
placed  at  the  beginning  of  a  atroke  represents 
1  or  r,  depending  upon  wfaldi  dde  it  is  written. 
A  small  hock  at  the  end  of  a  stroke  representa 
li>  /,  or  V,  depending  upon  the  side  it  is  written. 
A  large  final  hoc^  represents  the  termination 
ahun.  By  making  a  stroke  half  its  usual  length 
the  sound  of  either  t  or  d  is  indicated.  Doubling 
the  length  of  a  stroke  indicates  the  sound  of 
ier,  der,  ther.  The  most  suggestive  sound  in  a 
word  is  used  to  represent  that  word  it  it  is  one 
that  occurs  very  frequently,  such  as  the  articles 
Of  an,  and  the  and  the  prepositims  of  and  on. 
Words  having  these  brief  aigna  are  called  gram- 
malogues.  When  the  word  is  long  two  strokes 
are  employed.  Such  words  are  called  contrac- 
tions. Where  two  or  more  words  are  joined  in 
one  outline,  they  are  called  phrases.  Any  efys- 
tem  of  shorthand  seems  at  first  to  be  vupie  and  ■ 
complioated,  but  with  a  little  study  the  beauties 
of  uie  art  become  apparent. 

Graphic,  Script,  or  CursiTe  Shorthand.  In 
1787  tiiere  appeared  a  system  of  shorthand  based 
upon  principles  hitherto  overlooked.  The  author 
of  this  system  was  Simon  George  Bordley.  He 
wrote  under  the  pen  name  of  Cadmus  Britan- 
nicuB.  The  characters  used  were  conformable 
to  the  written  letters  of  ordinary  longiumd.  In 
1802  Riehard  Soe  published  a  system  <rf  a  simi- 
lar nature.  This  was  followed  in  1814  1^ 
another  cursive  system,  the  autiior  being  James 
Adams.  Thomas  Oxley  published  a  system  in 
1816.  By  some  students  of  the  subject  it  has 
heea  tiungfat  that  the  Gwman  script  hand  of 
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Gabelsberger,  which  made  its  appearance  first 
in  1824,  was  based  in  part  upon  the  Oxl^  sys- 
tem. Other  graphic  systems  produced  in  rapid 
succession  were  Henry  Upington,  1826;  J.  and 
J.  Aitchison,  1832;  Daniel  Cadman,  1835;  J. 
ClariK,  1840;  Fayet,  Paris,  1832;  Dujardin, 
Paria,  1834;  Qabelsberger,  Munich,  1834;  Rich- 
ter,  adaptation  of  Gabeuberger  to  English,  1886; 
Stolze,  1841;  Arends,  1860;  John  Thompson, 
1863;  Rundell,  1883;  Thomas  Anderson,  1882; 
Mares,  188S;  Davies,  1887;  Malone,  1886;  Kings- 
ford.  1888;  Gregg,  1888;  Oallendar,  1889. 

Gren  Shtnthand.  The  sytAem  of  shorthand 
invented  by  John  Robert  Gregg  and  which  now 
bears  his  name  was  first  publiAed  in  Liverpool, 
Enf^d,  in  1888  under  the  title  Light  Lime 
Phonography,  the  Phonetic  Hand  WriUng.  The 
system  was  introduced  in  America  in  1893  in  the 
city  of  Boston  by  the  author.  Later  Mr.  Qngg 
removed  to  Chicago,  where  he  established  a 
school  and  began  the  publication  of  a  Beriee  of 
tralibooks  and  a  magazine.  The  system  ia  radi- 
cally differmt  from  the  geometric  style,  tiie 
characters  being  based  upon  the  movement  used 
In  longhand  writing.  Its  dmracteristic  features 
are:  (a)  the  absence  of  riiadfng  or  tiiii^aiing 
principle;  (6)  a  uniform  motion  of  the  hand, 
resulting  frcon  the  fact  that  the  characters  are 
similar  to  the  strokes  used  in  lon^and;  (0)  the 
insertion  of  the  vowels  without  the  necessity  of 
lifting  the  pen,  or  writing  the  outline  above,  on, 
or  through  the  line  to  indicate  them;  {d)  uni- 
form Uneality  by  reason  of  the  nature  of  the 
alphabetic  atn^;  <e)  fadli^  of  ezeentiMi  by 
reascm  of  the  predominance  of  curved  strokes; 
(/)  individuality  of  form,  there  being  few  ont- 
linee  which  are  not  distinctive;  (jr)  the  syste- 
matie  blending  of  frequent  consixiant  combina- 
tion to  eliminate  obtuse  anries.  The  alphs-bet 
of  the  ^ystan  and  some  of  tiie  principles  oi  ab- 
breviation are  illustrated  below. 

TABLE m.    GBEOa  SHORTHAND 
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Medium  and  long  towcIb: 

Hie  mediiun  and  long  aounda  of  each  group 
(4,  a;  9,  4;  o6,  00)  are  diafcinguiahed,  when 
neeeaaary,  a  dot  tm  tiie  medliim  and  an 
oblique  daah  for  the  long  sound;  thua: 

..^..ouw   /mat  — ^ 
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DiiAthaqga  are  eoqwesaed  by  joining  the  rigna 
for  ue  Tcnraa  ot  whidi  they  are  ounpoeed: 


VOBD  SIQMS  AKD  PSBASBS 

Brief  forms  called  wotA  signs  are  prcnrided 
for  frequently  occurring  worcu.  Fhraaes  are 
formed  fay  joining  Tord  forma. 


It 

 ^wOl 


-ft  win 


XET 

I  do  believe  that  within  a  century  corre- 
spondence will  be  carried  on  in  some  form  of 
snortband.  I  r^ard  this  as  a  certainty,  because 
I  believe  that  the  stress  and  the  pressure  of  life 
will  make  it  absolutely  necessary,  whether  we 
wish  it  or  not. — Lord  kosehery. 

America.  Early  in)  the  nineteenth  century 
adaptations  of  Taylor  were  published  in  the 
United  States.  Phlnehas  Bailey  published  his 
syrtem  in  1810  and  Keyes  A.  Bailey  in  1831. 
It  was  not  until  1843,  however,  that  any  active 
effort  was  made  to  spread  a  knowledge  of  the 
mt.  During  that  year  Stephen  Fvarl  Andrews 
vlrited  Ixmmm  aa  a  parti^tnt  in  the  World's 
AntifllaTery  Convention.  While  tiiere  he  eame 
into  possession  of  some  books  and  pamc^lets  de- 
scribing the  Isaac  Pitman  system.  These  he 
studied  on  the  return  voya^ge  and  resolved  at 
ODce  to  become  a  propagandist  of  the  new  style 
of  writing.  He  soon  enlisted  the  services  of 
Angustus  F.  Boyle  and  Oliver  Dyer.  In  1844 
Andrews  and  Boyle  published  their  first  text- 
book of  the  arstiem.  T^thln  five  years  from 
this  time  the  phonographic  art  was  bang  taught 
in  a  large  number  of  high  schools  of  the  United 
States.  ThOT  continned  their  efforts  along  this 
line  until  1862,  when  Benn  Pitman,  a  brother 
of  Isaac  Pitman,  came  to  America  and  took 
charge  of  the  work.  In  a  few  years  adaptations 
of  the  Isaac  Pitman  system  were  published  by 
American  authors.  Among  these  were  Andrew 
J.  Graham,  Jamea  E.  Hunson,  Ettas  Ltmg^, 
Epinetus  W^ister.  Jamss  C.  Booth,  Isaac  S. 
Dem^t,  George  W.  Daris,  Alfred  Day,  and 
others.  Benn  Pitman  b^an  a  series  of  text- 
bo(to  of  his  own  in  1850.  Since  the  year  188T 
theae  puMieatioas  have  been  edited  and  lamed 


Howard  and  Benn  Pitman 


in 


1^  Jerome  B. 
ccdlaboratton. 

An  original  graphic  svttem,  the  Eclectic,  was 
produced  in  1877  by  J.  Oeoige  Cross.  It  s^ed 
wide  popularity  for  a  time,  but  is  not  exten- 
sively used  at  the  present  time.  In  the  same 
year  H.  M.  Pemin  of  Detroit  publtebed  an  adap- 
tation of  the  French  system,  Dt^loy^.  It  la 
used  largely  in  parochial  schools.  A  connective 
vowel  system  by  C.  E.  McKee  (1889)  and  one 
\iy  W.  £.  Scovil  of  Canada  (1866)  were  otiier 
important  contributions  to  the  increasing  litera- 
ture of  shorthand. 

Julius  Ensign  Rockwell,  the  noted  American 
bibliographer,  has  listed  the  names  and  dates 
of  1070  works  on  shorthand  in  the  Ehi^^ish 
language.  At  least  one-third  of  tiiese  have  ap- 
peared in  America.  In  addition  to  the  textbooks 
on  the  subject  a  number  of  magarinee  have  been 

{mblisbed,  their  careen  numuu:  from  a  few 
Mues  to  40  years.  Each  of  tiie  leading  systems 
has  its  own  official  organ. 

Kaehine  Shorthand.  B^tauilng  in  the  last 
quarter  of  the  nineteenth  eentwry  a  number  of 
machines,  designed  for  the  purpose  of  writing 
as  fast  as  the  demands  of  dictation  would  re- 
quire, have  appeared  upon  the  nurket.  The 
more  successful  of  these  iiave  been  the  Ander- 
son, the  Stenograph,  the  Stenotype,  and  the 
National.    These  maehinea  are  bo  constructed 
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that  an  tA  the  may  be  depressed  simul- 
taneously. A  code  is  developed,  so  that  an  en- 
tire word  may  Im  written  at  one  stroke.  AftM* 
the  aUreriatifma  are  memwized  tiie  opoatw 
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ia  enaUed  to  write  quite  as  fast  aa  one  can  with 
shorthand.  Mudi  tima  and  money  are  bring 
■pent  in  an  effort  to  derelop  thfai  departaient  of 
ra^d  writing. 

Ctomuu^.  F.  X.  Oabdsberger,  known  as  tiie 
father  ol  shorthand  in  Ctennanj,  was  horn  in 
Munich,  Feb.  9.  1789,  and  died  Jan.  4,  1840.  He 
sulnnitted  hia  method  to  the  Minister  of  Public 
Instruction  in  1824  and  fire  years  later  re- 
ceived an  order  to  teach  his  system.  He  pub- 
lished his  complete  work  in  1884  and  an  im- 
proved edition  in  1843.  For  this  he  received 
hi^  prafae  from  ihe  Academy  of  Science.  His 
mtem  was  baaed  upon  tiie  ordinanr  longhand. 
Soft  sonnda  are  repreaented  by  imall  and  ronnd 
rigns,  while  hard  sonnda  are  represented  by 
aigns  much  larger.  The  vowels  are  repreaented 
^mbolically  by  means  of  edgns  on  a  system  of 
lines  reeembling  tiiose  in  written  music,  i.e., 
by  a  poaitioQ  higher  or  lower  than  the  one  pre- 
ceding or  following.  Consonant  strokes  are  writ- 
ten in  three  different  aizea.  To  obtain  rapidity 
in  writing  the  vowda  may  be  largely  omitted. 

This  anrstem  baa  been  auecesafmly  adapted  to 
almost  all  the  languages  of  Europe.  Out  of  the 
Gafaelsberger  ^stem  nave  nxrung  several  valu- 
able offshoots  which  are  naed  thrmi^^oat  Russia, 
Hungary,  Austria,  ^llan^  Norway,  Sweden,  and 
other  countries. 

France.  In  1603  Lambert  Thomas  Schenckel 
published  a  system  of  brief  writing  based  upon 
a  aimiUir  idea  to  that  of  Timothy  Bri^^  tIe.. 
wOTd  representation  as  distinguished  from  either 

3 liable  or  alphabetic  representation.  The  first 
phabetic  system  dates  m>m  1661,  Abb«  J.  Cos- 
sard  being  Uie  author.  But  three  ct^iea  of  this 
work  are  known  to  be  in  existence,  one  in  the 
New  York  public  library,  the  others  in  the  Na- 
tional Library  In  Paris. 

In  1700  M.  B«rtln  published  an  adaptation  of 
the  Englidi  system  or  Taylor,  and  this  waa  the 
beginning  of  practical  ahorthand  in  France.  Im- 
provements on  this  system  were  made  by  Pre- 
Toet  (1828)  and  Aimi  Paris  (1822).  These  two 
authors  were  the  leaders  of  two  distinct  schools 
of  writing.  The  system  of  Prevost  was  im- 
proved by  Delaunay  (1878),  while  that  of  Paris 
was  modified  by  Ouenin  (1884)  and  Duployd 
(1867).  The  system  of  Prevost  and  Delaunay 
is  employed  chiefly  by  professional  reporters, 
while  that  of  Duployfi  is  more  popular  among 
amanuenses  and  those  iriio  pursue  the  study  for 
personiU  use.  The  Duployan  system  waa  adapted 
to  the  English  language  Vr_J.  M.  Sloan  (1882) 
and  A.  J.  Pemin  ( 1877 ) .  The  latter  edition  waa 
brought  out  in  America. 

Shorthand  is  used  in  every  part  of  the  globe 
where  business  is  transacted.  In  England,  since 
1688,  more  than  300  separate  systems  have  ap- 
peared. There  are  also  four  Welsh  systems. 
In  France  14S  authors  have  made  contributions. 
More  than  200  srstems  have  been  published  in 
Germany,  70  fn  Italy,  36  in  Spain,  0  in  Portu- 
gal, 11  in  Holland,  3  in  Demnark,  and  a  simi- 
lar number  in  Turkey,  Bulgaria,  Finland,  and 
Greece.  The  art  was  introduced  to  continental 
Europe  the  latter  part  of  the  eighteenth  century. 
In  so  limited  a  field  it  is  almost  beyond  the 
ran«  of  human  possibility  that  an  author  should 
ori^nata  eveiy  character  and  principle.  To  a 
certain  extent,  since  the  timeS'  of  John  Willis 
in  1602,  each  has  builded  upon  tiie  foundation 
laid  by  his  predecessors.  This  does  not  detract 
in  the  leaafc  from  the  merit  of  the  oMiteibution. 
From  the  first  each  author  claimed  his  product 
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to  exemplify  the  perfected  stage  in  the  develop- 
ment of  the  art,  but  each  succeeding  year  wit- 
uesses  new  improvemaits  upon  f4d  systems  and 
the  appearance  of  new  styles  suffidentiy  original 
to  warrant  t&e  use  of  the  term  "qrstem." 

Bibliography.  Large  ooUections  of  books  per- 
tainii^;  to  shorthand  are  to  be  foond  in  various 
libraries  of  the  world.  Original  manuscripts 
written  in  Tironian  notes  may  be  seen  in  the 
libraries  of  Turin,  Milan,  Naples,  Vienna,  and 
Rome.  The  libraries  of  Germany  and  France  also 
contain  fine  collections  of  these  manuscripts.  Of 
the  modem  publications,  dating  from  1688, 
copies  of  praoticaUy  evoy  book  and  mamzine 
may  be  found  in  the  library  of  the  Royal  Steno- 
graphic Institnt  at  Dresden,  the  Bodleian  Li- 
brary at  Oxford,  and  the  British  Museum. 
Other  libraries  worthy  of  mention  are  the 'ones 
at  Birmingham  and  Manchester,  England;  the 
National  library  of  Paris;  the  Beale  Library  of 
New  York  City ;  the  librarr  of  the  Phon<^aphic 
Institute,  Cin^nnati ;  the  CkmgressicMial  library, 
Washington.  Cmsult:  J.  H.  Lewis,  Hittorioat 
Acooim#  of  the  Biae  and  Progreat  of  Shorthand 
(London,  1816) ;  M.  Levy,  The  Hittory  of  Short- 
hand Wntmg  (ib.,  1862);  J.  W.  Zeibig,  Oe- 
tohichte  und  Literatur  dor  Oetohmmdgchreibe- 
kunst  (Dresden,  1878);  Thomas  Anderson,  His- 
tory of  Shorthand  uHth  a  Revieu>  of  it»  Protent 
Condition  and  Proapeott  in  Europe  and  America 
(London,  1882) ;  J.  £.  Rodcwell,  Teaohing,  Prao- 
Ue«t  amd  lAtmratwre  of  Shorthand  (Wauiiigton, 
1885);  lORB-^ltman,  Htttory  of  ShortKemd 
(London,  1801) ;  J.  E.  Rockwell,  Shorthand  /»- 
9truction  and  Practice  (Wa8hingt<Ki,  1803) ; 
M.  Guenin,  Bittoire  de  la  ttenographie  (Paris, 
1008);  M.  Navarre,  Bistoire  ginirale  de  la 
ttenographie  (ib.,  1909);  also:  Transactions  of 
the  International  Shorthand  Gongreaa  (London, 
1887);  Proceedings  of  the  International  Short- 
hand Congress  (ChlMgo,  1803);  Willis-Byrom 
Club.  BuUetin  (Wadiington,  1916  et  seq.) ;  The 
Book  of  the  Silver  JuMes  of  Qregg  Shorthand 
(Chicago,  lOlS). 

See  Cattui,  and  Plate  of 
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Camji,  Daibt. 
SHOBlVEOnS] 

1003).    An  Englis: 


JoecPH  Henbt  ( 1834- 
novelist,  bom  at  Birming- 
faam.  He  wag  educated  at  private  sdiools  and 
by  business  waa  a  chemical  manufacturer  in  his 
native  city.  In  1881  he  became  widely  known 
for  his  romance,  John  tn^lesan*  (previously 
issued  for  private  circulation,  new  ed..  New 
York,  1903),  which  at  once  took  a  high  rank 
among  English  historical  novds  for  the  beauty 
of  ita  style  and  the  vivid  fidelity  of  its  historical 
portraiture.  It  is  a  sort  of  Anglo-Catholic 
tract.  It  was  succeeded  by  The  Little  School- 
master Mark:  A  Spiritual  Ronumoe  (1883); 
Sir  Peroival  (1886) ;  A  Teacher  of  the  Violin 
end  Other  Tales  (1888);  The  Countess  Eve 
(1888);  BUmdhe,  Lady  Falaise  (1891).  The 
lAfe  and  Letters  of  Sborthouse  appeared  in 
London  in  1905.  Consult  P.  E.  More,  in  Sh^- 
bume  Eaaaya  (3d  series.  New  Yoric,  1905). 

SHOBTSIOHTEBNBSB.  See  Mtopu; 
Sight,  Defects  or. 

8H0BTT,  Adah  (1869-  ).  A  Canadian 
political  scientist.  .He  was  bom  at  Kllworth, 
Ontario,  and  waa  educated  at  Queen's  Uni- 
versi^,  Einffston,  where  lie  graduated  in  1888, 
and  also  at  Glasgow  and  Edimrargh  universities. 
At  (^een's  he  was  a  member  of  the  faculty 
frran  1886  to  1908,  being  professor  of  pi^tical 
seieiice  from  1802.    In  1008  he  was  app<^nted 
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Dominion  Civil  Serrice  Gommisdoner.  In  lOII 
he  VSB  created  C.H.O.  He  published:  Jtn- 
perial  Prtfereiitial  Trade  from  a  Canadian  Pomt 
of  View  (1904);  Dooummta  Relating  to  the 
CoMMtettonoI  History  of  Canada,  1759-81 
(1907).  with  A.  O.  IWhty;  Lord  Sydekham 
(1008).  in  the  "Makera  of  Canada  Series." 
Shortt  and  A.  G.  Doo^ty  were  general  editors 
of  Canada  and  ite  Provinoee  (22  voIb.,  1914). 

SE08HBNK.    See  Shishax. 

SHOSHONE,  ehd-sfaO'ne  (probably  from 
BhSehinowite,  snake,  the  name  given  to  the  re- 
lated Comanche  the  Cheyenne).  The  tribe, 
calling  themselves  simply  KOmO  (people),  from 
which  tiie  Sfaoehonean  stock  (q.T.)  takes  its 
name,  formerly  holding  the  monntain  oountiy  of 
western  Wyoming  and  Ifontana,  oentoal  and 
southern  Idaho,  a  small  strip  of  UtiUi, 
northeastern  Nevada,  and  eastern  Orenon.  The 
earliest  notice  is  dne  to  Lewis  and  Clark,  who 
encountered  a  band  in  southwestern  Montana 
and  later  visited  a  village  on  the  Lemhi  Kiver. 
In  common  with  their  neighbors,  the  Banak 
and  Piute,  the  Shoshone  have  frequently  been 
known  nndor  the  colleetive  term  oi  &uuce  In- 
dians, a  name  which  seems  to  have  its  ori^n 
in  a  miaapprehenritHi  of  the  tribal  sign  in  the 
sign  language — a  waving  outward  motion  of 
the  index  £iger.  Although  oommonly  inter- 
prrted  as  snwce,  this  sign  is  said  by  good 
authorities  to  have  -been  originally  intended  to 
indicate  a  peculiar  st^e  of  brush'Woven  lodge 
formerly  used  by  the  Shoshone.  They  were  ai- 
vided  into  several  bands  with  little  cohe^on. 
Gnttarally  they  represent  the  Plateau  type,  the 
simplest  in  America,  witii  a  superimposed  stra- 
tum derived  frcon  the  Plains  area.  The  eastern 
bands  had  horses  and  sometimes  hunted  the 
buffalo,  but  usually  were  kept  dose  to  the 
mountains  by  their  fear  of  the  more  warlike 
Plains  tribes.  The  more  western  bands  de- 
pended chiefly  upva  csmas  and  other  roots, 
seed%  nuts,  rabbita,  OA,  and  othOT  small  game. 
None  of  them  wore  agricultural.  Their  awell- 
ings  varied  from  the  skin  tepee  in  the  east, 
doubtless  adopted  in  recent  times  from  the 
Plains  Indians,  as  a  substitute  for  the  older 
grass  lodge,  to  the  merest  brush  windbreak  in 
the  west.  There  was  no  head  and  very  littie 
show  of  anthori^  of  any  kind.  Physically  they 
are  shorter  and  rather  more  plump  thiui  the 
people  of  the  Plains  tribe*.  In  1009  tb«y  num- 
bend  about  3600,  vis..  Banak  and  Shoshone 
or  Fort  Hall  Ageney.  Idaho,  1766.  including 
474  transferred  from  Lenihf  Agen^.  Idaho; 
Western  Shoshone  Ageney,  Nevada,  243,  be- 
sides about  750  unatbiched;  Shoshone  Agency, 
Wyoming,  816.  Consult  K.  H.  Lowie,  Tke  Tforth- 
em  Shoshone  (New  York,  1909). 

SHOSHONE  (shd-ihynfi)  FAIiLS.  A  mag- 
nificent cataract  of  the  Snake  River  (q.v.)  in 
sontbem  Idaho,  exceeded  in  ^andeur,  in  the 
United  Btatea,  only  by  the  Niagara  and  the 
falls  in  the  Tosemite  valley  (Map:  Idaho,  D  7). 
After  flowing  through  a  cafion  800  feet  deep 
the  river,  here  nearly  1000  feet  wide,  first 
falls  30  feet  through  several  rocky  channels 
and  then  in  a  single  sheet  makes  a  plunge  of 
100  feet  into  a  dark-green  lake  at  the  bottom 
of  a  gorge  over  1000  feet  deep.  The  falls 
axB  formed  by  a  ridge  of  hard  rock  uncovered 
by  the  wearing  away  of  superimposed  lava 
bed*.  The  height  eneeds  Niagara,  and  during 
the  spring  floods  the  volume  of  the  cataract 
is  not  far  short  of  that  of  the  more  celebrated 


49 


SHOTOUN 


falls.  Consult  Roberts,  SKothcme  and  Otim 
Western  Wonderi  (New  York,  1888). 

SHOSHO'NBAN  STOCK.  An  imporUnt 
group  of  cognate  tribes'  originally  holdinff  most 
of  the  territory  from  the  central  Rocky  ^foun- 
tain r^on,  across  the  interior  basin,  to  the 
Sierras  and  extending  on  the  southeast  into  the 
Texas  prairies  and  on  the  southwest  across 
south  California  to  the  Pariflc.  At  one  time 
also  they  held  the  south  bank  of  liie  Columbia, 
bat  were  driven  off  by  tiie  Invasion  of  Shohap- 
tian  tribes  within  the  past  hundred  years. 
Their  principal  tribes  are  the  Banak,  Comanche, 
Mono,  Hopi,  Kawia,  Mission  Indians  (chiefly), 
Piut^  Pariotso,  Chem^uevi,  Ute,  Pahvant,  Pan- 
amiat,  Serrano,  and  Shoshone  proper.  Ilieir 
general  line  of  migration  seems  to  have  been 
southward  ^tween  the  two  great  iflountain 
chains,  the  Comanche  alone  becoming  a  prairie 
trii>e  by  separatlrai  from  the  Shoshraie,  while 
other  bands  of  Piute  connection  p«ietrated 
southent  California  1^  dii^lacing  the  weaker 
natives.  Only  the  Hopi  were  sedentary,  the 
rest  being  roving  and  subsisting  upon  hunt- 
ing, fishing,  or  gsi^ering  roots  and  seeds.  The 
Vw  and  Banak  were  noted  for  their  fighting 
temper,  but  the  others  as  a  whole  were  rather 
below  the  warlike  standard  of  the  eastern  tribes. 
With  the  ^ception  of  the  Hopi,  whose  culture 
was  that  of  the  Pu^loe  gmerally,  the  Shosho- 
nean  tribes  were  characterised  by  a  democratic 
looseness  of  organization  and  lack  of  elaborate 
ceremonial.  They  numbered  in  1916  altogethw 
16.842.  It  is  now  held  by  aome  competent  lin- 
giristie  authorities  that  the  Shoshonean,  Tafioan 
(including  Isleta,  Jemez,  and  other  Pueblos), 
Piman,  and  Nahuatlan  are  all  but  branches  of 
one  great  lingutstio  stock,  which  Brinton  desig- 
nates OS  the  Uto-Aztecan.  Consult  A.  L.  Kroeber, 
"Shoshonean  Dialects  of  California,"  in  Uni- 
versity of  California,  Publication*  in  Amerioan 
J.roh4Eology  and  Bthnoiogy^  voL  iv  (Berkel^, 
1907),  and  Edward  Sapir,  "Southern  Paiute 
and  Nahuatl,"  in  Journal  de  la  BooUtf  des 
Am^rioamttet  de  Paris,  vol.  x  {v.  B.,  Paris, 
1913). 

8H0STAX0VSKT,  shAs'U-kOfBkl,  Pbtbb 
ADAKOvrrcH  ( 1863-  ) .  A  Russian  pianist. 
After  his  d«but  at  16  he  studied  at  the  St. 
Petersburg  Conservatory  and  in  Germany  under 
Kullak  and  Liszt  (qq.v.).  He  held  a  professor- 
ship at  the  Moscow  Conservatory,  but  soon  re- 
signed, owing  to  differences  with  Nicholu 
Rubinstein,  founding  (1878)  a  music  school  of 
his  own.  In  1883  tills  became  the  nucleus 
of  the  Moscow  PhilharmcHiic  Musico-Dramatio 
School,  recognized  by  the  government  as  a  con- 
servatory in  1886.  For  many  years  Shostakov- 
sky  was  its  director  and  also  conducted  the 
Philharmonic  ctmcerts.  From  1889  to  1894  he 
was  director  of  Italian  opera  at  Moscow.  After 
1898  he  lived  outside  Russia. 

SHOT.   See  AHMumnoH;  PBononus. 

SHOT  BOBXB.  See  Pnr  Bram. 

SHOTGUN.  A  hand  flrearm,  commonly 
equipped  with  one  or  two  smoothbore  barrels, 
from  which  are  fired  charges  of  small  shot,  as 
distinguished  from  the  rifle,  which  fires  a  single 
bullet  that  closely  fits  a  grooved  bore.  (See 
RiFzx,  HtnrnNQ;  Small  .Ajbhs.)  The  shotgun 
is  used  chiefly  in  the  hunting  of  small  game, 
especially  birds,  but  with  large  shot  It  is  some- 
times used  in  the  ptmult  of  big  gome. 

Shotguns  light  enough  to  be  used  as  hunting 
weapons  were  mode  as  early  as  tiis  middle  of 
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the  Berenteenth  century.  The  first  of  these 
wef^>(Hi8  had  no  rib  between  the  barrels  and 
WM  fired  hy  a  wheel  lode  The  rib  and  a  fllnt- 
lod^  firing  deriee  wefe  added  early  in  the 
eighteenth  century,  and  tMe  form  of  the  arm 
was  being  generiUly  used  in  the  first  quarter 
of  the  niuaeteenth  century.    The  practical  ap- 

SUcation  of  the  principle  of  detonation  as  a 
rin^  medium  was  due,  curiously  enough,  to 
the  mventive  genius  of  a  Scott iflh  clergyman, 
Alexander  John  Forsyth  ( 1789-1848 ) ,  who 
perfected  a  detonating  appliance  for  a  fowUng 
piece  in  180S  and  patented  it  in  1807. 

The  first  practical  double-barreled  breedt- 
loadinff  shotgun  was  made  in  1836  by  a  French 
KonamTth,  Casimir  Lefaucbeux  (1802-62). 
Though  tiiis  was  a  crude  weapon  in  most  re- 
spects, it  is  a  remarkable  fact  (hat  its  in- 
ventor utilized,  for  the  first  time,  the  principle 
of  having  the  barrels  tip  downward  from  a 
hinge  near  tiie  breech,  a  form  which  has  never 
been  improved  upon  and  is  used  to-day  by 
practiealty  all  sho%nn  makers.  Lefauehenx  also 
inreiited  a  pin-fire  pi^per  cartridge  which,  at 
the  instant  of  Hs  mscharge,  expanded  at  the 
base,  thereby  sealing  the  breech  Joint  and  pre- 
venting the  escape  uierefrom  of  gases  generated 
by  the  combustion  of  the  powder,  a  danserous 
imperfection  which  had  hitherto  been  inherent 
in  all  breech-loading  mechanisms. 

In  1847  Houiller,  also  a  French  gunsmith,  pat- 
ented a  ns-ti^t,  oentral-flre  cartridge  case, 
from  which  the  present  shotgun  cartridge  is 
directly  descoided  and  which  made  possible  the 
production  10  years  later  by  Q.  H.  Daw,  an 
English  gunsmith,  of  a  practical  and  ^cient 
breech-loMing  shotgun.  Of  the  futile  attempts 
to  improve  upon  Lefaucheux's  breech  action, 
the  principal  ernes  were  the  Baatin-Lepage  ac- 
tion, in  which  the  barrels,  actuated  by  a  lever, 
were  moved  forward  ud  backward  oo  the  fore 
part  of  the  stodc;  the  turnover  breech,  in 
which  the  barrels  revolved  on  a  pinion  to  the 
ri^ht  far  enough  to  admit  of  tne  cartridges 
bei^  inserted;  and  the  side  motion  (invented 
by  W.  Jeffries  about  1862),  in  which  the  barrels 
were  turned,  i.e.,  swung,  on  a  pivot  by  a  lever 
pivoted  vertically  under  the  breech  action.  This 
principle,  minus  the  lever,  was  adopted  1^  the 
American  manufaetorers  of  the  Fox  gun,  but 
was  soon  seen  to  be  defective  and  was  abandoned. 
Of  improvements  in  the  firing  mechanism  1^ 
to  about  this  time,  the  most  important  was 
the  rebounding  lock,  devised  by  W.  W.  Greener, 
the  English  gunsmith,  in  1864.  By  this  device 
the  hammers,  upon  striking  the  firing  pins,  were 
automatically  thrown  back  to  half  cock,  thus 
permitting  uie  opening  of  the  breech  and  giving 
oimdderable  protection  against  aceidentu  dis- 
eharge.  The  top-lever  a^itm  for  lod^ig  and 
unlocking  the  barrels,  which  is  now  ^most 
exclusively  used,  was  introduced  in  snocessfnl 
form  about  1860. 

The  next  radical  improvement  in  the  efficiency 
of  the  shotgun  was  effected  by  chokeboring  the 
barrels,  i.e.,  boring  th^  so  that  their  diai^ters 
are  suddenly  reduced  within  a  few  inches  of 
the  muzsle  (The  term  "cylinder  bore"  is  also 
often  applied  to  a  sho^un  barrel,  hut  is  gen- 
erally a  misnomer,  for  practically  all  barrels 
taper  slightly  from  breech  to  muzzle.)  The 
d^free  of  this  constriction  is  spoken  of  in  such 
terms  as  full  choke,  half  choke,  and  quarter 
dudce.  B^ufaoturers  and  gunsmiths  are  apt  to 
be  seeretiTe  as  to  the  prec&e  lines  and  duress 
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of  this  constriction  which  they  use,  but  in  a 
general  way  it  may  be  said  that  for  full  choke 
it  varies  from  about  20  to  about  40  thousandths 
of  an  Inch,  according  to  tiie  gauge  of  the  gun. 
The  practical  effect  of  this  exiwdient  is  suddenly 
and  violmtly  to  throw  the  charge  together  as 
it  leaves  the  muzzle  of  the  gun,  with  tiie  result 
that  it  flies  in  a  smaller  cloud,  and  with  greatly 
increased  range  and  penetrative  power,  as  com- 
pared with  a  corresponding  charge  fired  from 
a  gnu  which  is  cylinder-boied  or  practically  so. 

It  appeara  tiiat  the  principle  of  chokeboring 
was  understood  and  practiced,  roughly  at  leas^ 
as  early  as  1781  in  France,  and  an  article  pub- 
lished in  the  St.  Jametfa  Quaette  in  1789  mdi- 
cates  that  attempts  were  then  being  made  to 

f'Ut  the  principle  into  practice  in  England, 
ts  actual  practical  application  has  been  claimed 
for  an  American,  Jeremiah  Smitii,  a  gunsmith 
of  Southfield,  R.  I.,  who  is  said  to  have  success- 
fully applied  tiie  principle  to  a  shotgun  in  1^7 ; 
but  this  does  not  seem  to  have  been  clearly 
proved.  On  the  other  hand  W.  W.  Greener, 
the  celebrated  English  gunsmith,  though  not 
claiming  to  have  discovered  tiie  princi^e,  de- 
clares utly  (speaking  of  himself  in  tiie  third 
person)  that  "the  form  of  choke  he  produced, 
which  has  now  been  generally  accepted,  and 
the  method  of  producing  it,  are  of  bis  own  in- 
vention" (p.  261  of  Greener's  book  cited  below). 

The  term  "bammerleas"  as  applied  to  modem 
shotguns  means  simi^  that  the  sMkov  whidi 
explode  the  cartridge  are  entirely  ctmcealed 
within  the  lock  frame.  This  principle  was 
understood  and  applied  to  shot^ns  as  early 
as  1831,  but  it  was  then  employed  only  as  a 
means  of  exploding  a  certain  kind  of  pin-fire 
cartridge  and  disappeared  with  the  perfection 
of  the  gas-tight  central-fire  cartridge  case,  which 
require  tdie  outside  hammer  mechanism.  In 
1862  Daw  (above  mentioned)  produced  a  ham- 
merless  weapem,  but  it  was  a  clumsy  arm  in 
comparison  with  his  own  hammer  gun  and 
therefore  could  not  compete  with  it.  Tht  first 
really  successful  gun  of  this  type  was  made 
by  T.  Murcott  in  1871,  and  at  about  this  time 
Needham,  an  English  gunsmith,  was  the  first 
to  utilize  the  weight  of  the  barrels,  turning 
oa  the  hinge  pin,  to  cock  the  piece,  ^  principle 
upon  which  all  hammerless  lodu  are  now  made, 
llie  opposition  in  turn  to  the  drtonating  prin- 
ciple, to  the  breech-loading  gun,  and  to  the 
central-fire  cartridge  was  expMssed  once  more, 
and  with  even  greater  v^emence,  against  the 
bammerlesa  gun,  which  was  at  first  denounced 
as  a  veritable  invention  of  the  deril;  but  as 
before  the  outcry  subsided  within  a  few  years, 
and  no  s^iaible  person  now  questions  the  im- 
mense mpraiori]^  of  the  hammerless  over  tiw 
hammer'  gun.  ^nie  latest  substantial  improve- 
ment in  shotgun  lo^  medianlBm  is  the  single 
trigger  device,  by  means  of  which  either  barrd 
may  be  fired  from  one  trigger,  the  other  being 
altogether  dispensed  with. 

There  remam  to  be  mentioned  three  types  of 
single-barreled  magazine  shotguns,  two  operated 
by  nand  and  the  other  self-loading.  One  of  the 
hand-operated  guns  is  equipped  with  a  lever 
action,  like  tiiat  of  the  ordinary  repeating  rifie, 
and  the  other  has  the  pump  or  trombcme  action. 
Both  of  these  actions  are  described  nndn*  Riflb, 
HmTTiNO.  With  these  guns  from  five  to  ten 
shots  can  be  fired  very  rapidly.  The  mechanism 
of  both  ^pes  of  this  gun  is  fairly  rdiaUe, 
and  they  are  much  used  in  trap  shooting,  many 
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cxperti  usertiiig  that  it  ict  poedble  to  shoot 
more  accurately  with  them,  becauBe  they  are 
single-barreled,  than  with  any  double-barreled 
gun;  bat  both  have  the  inherent  defect  of  a 
changing  balance  aa  the  cartridges  are  with- 
drawn from  the  magazine  under  the  barrel. 
The  nlMoader,  or  antomatie,  utilises  the  recoil 
from  the  explosion  of  the  cartridge  to  reload 
and  reoock  ute  piece,  which  may  be  fired  mneh 
more  rapidly  than  xay  hand-operated  weapon. 
For  moral  rather  than  for  mechanical  reasons 
many  eonserratiTe  sportsmen  are  strongly  op- 
posed to  weapons  of  this  type  and  even  to  pump 
guns,  on  the  ground  that  because  of  the  rapidity 
with  which  they  may  be  fired  they  may  be 
h^iily  destruetlTe  even  in  the  hands  of  a  ijn, 
wmle  they  can  be  and  have  been  used  by  profes- 
rional  market  hunters  with  such  deacUy  effect 
as  to  threaten  the  extermination  of  game  birds, 
especially  the  waterfowl.  In  the  United  States 
this  opposition  has  made  itself  felt  by  the 
prohibition  of  the  use  of  such  guns  in  Penn- 
sylvania and  New  Jersey  (where  even  pimip 
guns  are  barred),  while  the  use  of  the  automatic 
la  forMdden  in  all  M  the  proviaces  of  Canada 
exe^ing  the  Yukon. 

A  rather  remarkable  modem  tendency  is  to- 
wurda  the  8abstituti<m  of  small,  even  very  small, 
bore  guns  for  those  of  larger  gauge.  Under 
this  influence  the  8,  10,  and  12  bore  weapons 
have  been  giving  way  to  those  of  16,  20,  and  even 
28  gauge.  Although  it  seems  doubtful  whether 
this  movement  is  entirely  justified,  it  is  prob- 
ably true  that  with  smokeless  powder  a  16 
or  even  a  20  will  do  most  of  tiie  work  of  a 
10  or  a  12  and  that  the  days  of  the  very  large 
bore  gun  are  numbered. 

Consult:  Charles  Asldns,  The  Amerioan  Shot- 
(Kew  York,  1010) ;  Horace  Kephart,  Sport- 
ing Firearm*  (ib.,  1012) ;  for  a  hist<»7  of  the 
evolution  of  the  shotgun,  W.  W.  Ctreener,  The 
gim  amd  itt  Devtiopmemt  (ib.,  1907). 

SHOrnVEIX,  James  Thousok  ( 1874-  ) . 
An  American  historical  scholar,  bom  at  Strath- 
roy,  Ontario,  Canada.  He  graduated  from  To- 
ronto Univenity  in  1898  and  reodved  his  Ph.D. 
in  1903  from  CoInmUa,  where  after  1907.  he 
was  professor  of  history.  In  1904-45  he  was 
joint  assistant  editor  of  the  Bnoyolopadia 
Britaimiea  in  London,  and  in  1900,  while  on 
the  staff  of  the  London  Times,  he  organized 
a  reference  deputment  for  the  more  adequate 
Wn^Ung  (rf  foreign  news,  from  which  resulted 
tiie  new  Indezea  of  the  Timea.  He  became 
editOT  of  tiie  £«oonlf  of  OkMieatUm,  a  series 
of  20  volumes  of  studies  and  sources  intended 
to  cover  the  whole  fidd  of  history,  and  he  pub- 
lished The  ReUgioiU  Revolution  of  To-Day 
(1914). 

8H0ULDEB  BLASE.    See  Scapula. 

SHOTTLDEB  JOINT  (AS.  aouldor,  OHO. 
teiUtirra,  Oer.  Sekulter;  of  unknown  etymology) . 
A  hall-and-aodnt  joint  formed  at  the  jnno- 
tion  of  the  hnmems  and  acapnia.  The  large 
riobular  head  of  the  humerus  is  received  into 
the  shallow  glenoid  oavtty  of  the  scapula,  by 
which  arrangement  extreme  freedom  of  motion 
is  obtained,  while  the  apparent  insecurity  of 
the  joint  is  prevented  by  Uie  strong  ligaments 
and  tendons  which  surround  it,  and  also  by  the 
arched  vault  above  formed  by  the  undersiurface 
of  the  acromion  and  eoracoid  processes.  (Bee 
ScAPOU.)  As  in  movable  joints  oenerally,  the 
artiealar  surfaces  are  eovored  with  cwsilage, 
and  a  lynovial  membrane  lines  the  Intertor  of 
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the  joint.  The  most  important  connecting  me- 
dimn  between  the  two  bones  is  the  capsular 
ligament,  which  embraces  the  marnn  of  the 
glenoid  cavity  above  and  is  prolonged  upon  the 
tuberosities  of  the  humems  below. 

The  mwhid  affections  of  the  dioulder  joint 
may  be  divided  into  (1)  those  arising  from  die* 
ease  and  (2)  those  d^wndent  upon  aceidott.  Tlie 
shoulder  joint  is  not  as  liable  to  disease  as  the 
other  articulations;  it  may,  however,  become 
the  seat  of  a  synovial  inflammation,  active, 
subacute,  or  chronic,  and  less  often  of  tuber- 
culous, syphilitic,  or  rheumatic  disease.  There 
may  be  fracture  (1)  of  the  acromion  process, 
(2)  of  the  eoracoid  process,  (3)  of  the  nedc 
of  the  scapula,  or  (4)  of  the  superior  eztremi^ 
of  tlie  humerus;  or  two  or  more  of  these  acd- 
dents  may  be  assodated.  Again,  the  head  of 
the  humerus  may  be  dislocated  from  the  glenoid 
cavity  in  a  direction  abov^  below,  in  front,  or 
behind  this  cavity.    Tlie  anterior  variety  la 

most  frequent   

SHOULmB  B!nLAP&    Bee  Miutabt  Ih> 

SIflNIA.  

SHOVEL,  Srmi.  ISee  SnEAM  Shotkl. 
SHOVULBOABD.  Bee  Shutfleboabd. 
SBOVELBB  (so  called  from  the  shape  of  its 
bill).  A  cosmopolitan  fresh-water  duck  of  the 
genus  Spatula,  remarkable  for  the  expansion  of 
ute  end  of  the  mandibles,  the  lamellie  of  which 
are  long  and  very  delicate.  The  legs  are  placed 
near  the  centre  of  the  body,  so  that  these  birds 
walk  much  more  easily  than  many  of  the  ducks. 
The  eommcMi  shoveler  {8pa4ula  dypeata)  is 
smalltf  than  the  mallud,  but  rather  Larger 
tiian  the  widgeon.  The  male  has  the  head  and 
nedE  fnsoons,  i^osssd  witii  green,  the  bade  fns- 
cotts,  upper  and  under  tail  coverts  dark  green, 
lower  neck  and  breast  white,  and  the  belly 
chestnut.  He  female  is  much  duller.  See  Plate 
of  DnoKS,  NoBTH  AuixiaAiT  Wild. 

SHOV'XLL,  Sib  Clowdiblet  (1660-1707). 
An  Enriish  admiral,  bora  in  Cocksthorpe,  Nor- 
folk, He  entered  the  navy  in  1664  and  served 
against  the  Dutch  and  against  the  Barbary 
piratea.  In  1689  he  commanded  the  Edgair  in 
the  battle  of  Bantry  Bay,  was  soon  after 
knighted,  and  was  put  in  command  of  a  squadron 
in  the  Irish  Sea.  In  the  following  year  he  was 
promoted  to  be  rear  admiral  of  the  blue.  In 
1704  he  participated  with  the  fleet  under  Sir 
George  Rooke  in  the  capture  of  Gibraltar  and 
in  the  action  off  Malaga.  In  the  following  year 
he  was  amiointed  adnural  and  joint  commuider 
with  tiie  Earl  of  Peterborough  of  the  expedition 
which  captured  Barcelona.  In  1707  he  ool^wr- 
ated  with  the  Duke  of  Savoy  in  the  attadc 
on  Toulon,  and,  although  the  town  was  not 
taken,  Shovell  destroyed  a  great  number  of 
Frendi  vessels.  On  toe  way  back  to  England 
his  flagship  was  wrecked  on  one  of  the  Scilly 
Islanda.  He  was  cast  ashore  in  a  helpless 
condition  and  was  murdered.  Consult  W.  L. 
Clowes,  The  Royal  Jfavy:  A  Hiatorf/  (6  vols., 
Boston.  1896-1901). 
SHOWBBEAD.  See  Shewbbead. 
SHBAa>T,  Oeobob  Fbedebice  (1837-1907). 
An  American  surgeon  and  medical  joumalirt. 
He  was  bom  in  New  York  City,  where  he  was 
educated  (M.D.,  18S8,  College  of  Physicians  and 
Surgeons)  and  where  he  opened  a  practice  in 
1860.  From  1860  to  1863  he  was  associate 
editOT  of  the  Ameriew  Medioal  Tmes,  and  from 
1866  until  his  death  he  was  editor  of  the  Mfedi- 
col  Reoord. 
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SHBADT,  Henbt  MnwiN  (1871-  ).  An 
American  sculptor.  He  was  born  in  New  York, 
graduated  at  Columbia  iq  1894,  and  first  studied 
Uiw,  but  gave  it  up  for  sculpture,  in  whidi  art 
be  was  self-taught.  In  1901  he  won  the  com- 
petition for  a  $50,000  equestrian  statue  of  Wash- 
tnffton  for  Brooklyn,  unveiled  in  1906,  and  in 
1902  the  competition  for  the  Qrant  Memorial 
in  Washington,  D.  C.  He  received  also  a  com- 
mission from  the  Holland  Society  of  New  York 
for  an  equestrian  statue  of  William  the  Silent. 
His  work  is  monumental  and  spirited  In  con- 
ception and  broadly  and  simply  huidled. 

SHRAP'inCL.  A  form  of  projectile  exten- 
sively used  in  fleld  guns  uid  to  a  less  extent 
In  naval  guns,  invented  hj  Col.  Henry  Shrapnel 
of  the  Britidi  army.  It  consists  of  a  shell 
containing  a  number  of  balls,  a  bursting^  charge, 
usually  of  black  powder,  and  a  ocmibination  time 
and  percussion  fuse.  (See  Fubk.)  The  burst- 
ing charge  may  be  located  either  in  the  front 
or  in  the  rear  of  the  shell,  whose  walls  are 
thinner  than  in  the  case  of  ordinary,  shell.  The 
bursting  charges  mav  also  be  contained  in  a 
central  tube.  The  buls  may  be  placed  either  in 
metal  or  wooden  frames  or  plates  or  in  a 
matrix  of  resin.  Shrapnel  is  designed  for  use 
against  troops  in  op«i  county  or  for  clearing 
covered  spaces,  destructive  effect  over  a  con- 
siderable area  rather  than  penetrative  power 
beii^  desired.  In  naral  warfare  shrapnel  is 
used  against  attack  by  torpedo  boats  or  small 
boats. 

Shrapnel,  for  field  guns  filled  and  fused, 
weighs  from  12%  to  18  pounds,  these  being 
the  weights  for  the  British  horse  artillery  gnn 
and  the  British  light  field  gim  respectively. 
The  thin  steel  case,  whose  length  is  approxi- 
mately three  times  its  diameter,  is  filled 
with  lead  balls  (from  238  to  360  for  the  li^t 
field  gun ) ,  each  about  oite>half  Inch  in  diametw 
and  weighing  from  140  to  180  grains  (36  to 
50  to  one  pound) .  When  the  bursting  charge  of 
a  few  ounces  of  powder  is  ignited  by  the  action 
of  the  fuse  it  expels  the  balls,  increasing  their 
velocity  over  that  of  the  projectile  at  the  in- 
stant of  burst  by  approximately  300  foot  sec* 
cmds.  The  fusee,  which  are  described  and  il- 
lustrated under  Fuse  (q.v.},  are  mechanically 
set  in  terms  of  the  ranse,  ^th  certain  corree- 
tions  for  atmoBpherie  and  other  local  oonditloni, 


DUcntn  showing  oonc  of  diapenioa  of  burttins  •bntpneL 
Dotted  UnM  abow  MOtum  of  cone  st  the  ground  in  the  Torm 
of  ftn  irreguUr  oval.  Th»  dimenaiona  of  thia  arm  will  ray 
with  the  Mi^  o(  ten,  the  height  of  bunt,  sod  the  relation 
between  the  vMoatus  of  tmnelmtioo  and  rotation  at  the 
momant  of  burst,  (After  XlMsk.) 

and  the  distance  at  which  the  projectile  will 
burst  in  front  of  the  target  is  to  regulated 
before  firing.  The  effect  is  to  transform  the 
dngle  projectile  into  a  flying  mine,  which  dis- 
charges upward  of  300  bullets,  any  one  of  which 
is  capable  of  putting  a  man  hors  de  combat  any- 
where within  400  yards  of  the  point  of  burst, 
aooording  to  American  and  German  standards. 


8HBAPHSL 

which  estimate  a  striking  energy  of  58  foot 
pounds  as  ample.  Frendi  estimates  in  this 
respect  are  considerably  more  conBerratiTe. 
^is  projectile  is  particularly  adapted  for  liv- 
ing  targets  (men  and  horses),  and  when  prop- 
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Tmc&L  snunfBL,  1915.  (Fnm  JfariMswy,  New  Yoric) 

A,  Ameiieas  S-inoh:  B,  Rnarian  S4neh:  C,  Gennaa  77- 
miUimeter  (3.03'};  D.  Praooh 7A-iiiilHiaotar  ^H*);  E, Britkh 

18-pouDder  ISM*). 

erly  adjusted  can  make  the  portion  of  the  field 
untenable  as  long  as  the  unmunition  supply 
holds  oat.  The  area  covered  by  a  single  well- 
adjusted  shrapnel  at  a  range  of  8000  yards  is 
about  260  by  20  yards. 

The  manufacture  of  shrapnel  during  the 
Great  War  became  an  important  industry  not 
only  among  the  belligerent  countries  of  Europe, 
but  also  was  taken  up  by  a  number  of  manu- 
facturers in  the  Dominion  of  Canada  and  in  the 
United  States.  The  two  most  important  methods 
for  tba  manufacture  of  the  cases  involved  etUier 
the  use  of  treated  ronj^-tumed  bars  which  were 
machined  in  turret  lathes,  or  employing  forg- 
ings  machined  to  the  i^pimdmate  dimendons  of 
the  case  and  then  heat-treated.  In  the  first 
case,  while  more  expensive  material  was  re- 
quired to  enable  the  lathes  to  work  up  the 
cases  satisfactorily,  yet  when  they  left  the  ma- 
chine th^  required  no  furtlur  care.  In  the 
second  method  individual  forgings  were  taken 
uid  machined  to  the  proper  dimensions,  thoiwh 
this  of  coarse  required  careful  treating.  SnU 
another  method  wsb  to  use  rouj^-rolbd  ban 
about  %  inch  greater  in  diameter  than  the 
finished  case,  and  from  them  turn  the  cases* 
treating  them  before  finishing,  just  as  in  the 
case  of  forgings.  Special  mactunery  was  de- 
veloped for  making  shrapnel  in  many  large 
plants,  and  the  vast  number  expended  in  con- 
stant artillery  fire  necessitated  the  operation  of 
hnge  plants  ni^t  and  day.  The  technical 
methods  of  manufacture  received  full  attention 
in  the  engineering  press  during  the  war,  and 
the  AmenooM  MooJUmit  (New  York,  weekly) 
and  Maokimery  (ib.,  m<»thly)  are  two  of  the 
an^neerlng  jouxuls  whidi  may  be  ooDsnlted 
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with  profit.  See  PBononuB  and  the  Mbliog- 
raphy  there  given. 

SHBAPHBL,  HcNBT  (1761-1842).  An  Eng- 
lish soldier  and  inventor,  born  at  Bradford-on- 
Avon,  Wiltshire.  In  1784  he  began  to  study 
hollow  projectiles.  He  was  stationed  at  Gibral- 
tar in  1787-01.  In  1803  his  ahot  oaae  or  shell 
was  reoonunended  for  adoption  into  the  service 
and  in  tiie  following  year  was  first  ^ployed 
at  Surinam.  The  results  of  its  use  in  the 
Peninsula  War  were  highly  satisfactory  to 
Wellington.  Sbrapnel  also  improved  the  con- 
struction of  howitzers  and  mortars  and  in- 
vented the  brass  tangent  slide.  In  1837  he 
was  pronioted  to  be  lieutenant  g»ieraL  See 
FaonBonLBS;  SsBumx^ 

8HBBVB,  HXHBT  Mum  (1786-1864).  An 
American  inventor  and  steamboat  builder,  bom 
in  Burlington  Co.,  N.  J.  He  was  reared  in 
western  Pennsylvania  and  became  a  river  boat- 
man early  interested  in  steam  navigation  on 
the  Ohio  and  Mississippi.  In  1814  he  partici- 
pated in  the  battle  of  New  Orleans.  In  1815, 
in  the  Enterpriae,  he  made  tiie  first  steamboat 
Mp  from  New  Orleans  to  Louisville.  His  river 
steamboat  WaaMngton  had  many  pcnnts  of  im- 
provement over  the  Fulton  model.  The  success 
of  the  Washington  was  followed  by  lawsuits 
brought  Fulton,  who  claimed  exclusive  rig^t 
to  steam  river  navigation,  but  the  cases  were 
decided  in  Shreve's  favor.  From  1826  to  1841 
he  was  employed  by  the  government  as  superin- 
tendent  of  improvements  on  Weston  rivers  and 
opened  tiie  Bed  Biver  to  navigatitm.  He  In- 
TMited  many  improvements  la  steamboat  ma- 
chinery wdoonsametion. 

8ESBV3KP0BT.  A  city  and  the  parish  seat 
of  Caddo  Parish,  La.,  170  miles  east  of  Dallas, 
Tex.,  on  the  Red  River,  at  the  head  of  naviga- 
tion, and  on  the  Texas  and  Pacific,  the  St. 
Louis  Soathwestem,  the  Kansas  City  Soutiiem, 
the  Houston  and  Shreveport,  and  other  rail- 
roads (Map:  Louisiana,  B  2).  Among  the 
noteworthy  features  of  the  city  ore  the  Charity 
fito^itml,  Oenevieva  Orphanage  Golf  and 
Country  dob,  State  Fair  Qronnda,  St.  John's 
College,  Centenary  College,  St.  Vincent's  Con- 
vent, St.  Mary's  Gonvent,  sanatoriums,  Youree 
Hotel,  Commercial  Nationjd  Bank  Building,  tiie 
United  States  post  office,  city  hall,  the  court- 
house, and  seven  public-school  buildings.  Shreve- 
port is  in  a  rich  cotton  and  stock-raisiiig  region 
and  is  of  ctmsiderable  commercial  importance. 
It  earries  on  a  large  wholesale  trade,  especially 
in  groceries,  ^  goods,  lumber,  and  hardware. 
This  trade  in  1914  amounted  to  970,000,000. 
In  addition  to  several  establishments  connected 
with  cotton — cotton  factory,  large  compressors, 
and  warehouses — there  are  molasses  works, 
foundries  and  machine  shops,  glass  and  bottle 
factories,  lumber  mills,  etc  Large  natural-gas 
and  oil  fields  20  miles  north  of  Uie  city  were 
first  developed  in  1006  and  in  1614  yielded  a 
iwoduet  valued  at  almost  $15,000,000.  The  gov- 
ernment is  vested  in  a  mayor  and  four  onn< 
miseioners.  Pop.,  1900,  16,013;  1910,  28,016; 
191S  (U.  8.  est.),  34,068. 

BH  RW^^  (AS.  wyrewon,  shrew;  connected  with 
OHG.  aordtoM^  Q«r.  gcTvroien,  to  cut,  gnaw, 
bruise,  AS.  sortedian.  Eng.  thred).  A  small 
noctumal  (madmped  of  tne  family  Soricidft, 
and  especially  of  the  genus  Sorem,  which  in* 
elndea  tbe  HDallsst  of  all  mammals.  Tht  shrews 
•re  often  omfomided  with  mice,  but  belong  to 
as  entirely  Cerent  coder,  the  InseetiTora 
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tq.v.).  The  head  is  very  long,  the  snout  elon- 
gated, attenuated,  and  capable  of  being  moved 
about.  The  eyes  are  minute,  the  ears  small, 
the  tail  long,  and  both  body  and  tail  are  cov- 
ered with  fine,  short  hair  of  a  dark  color  with- 
out distinctive  vari^ations.  Th^  aboimd  in 
dry  fields,  woods,  and  gardens,  and  some  ^eciea 
are  semiaquatic.  They  feed  chiefly  upon  in- 
sects and  worms,  especially  earthworms,  and, 
as  they  are  able  to  obtain  food  at  all  seasons 
of  the  year,  they  do  not  hibernate.  The  north- 
ern species  are  hardy,  ranging  far  towards  the 
Arctic,  and  abroad  during  all  winter.  Moat 
species  make  no  burrows,  mt  grub  about  among 
roots  of  herlnujie,  make  runways  beneath  fallen 
leaves,  and  htiu  in  old  stumps  Mid  beneath  rot- 
ting 1<WB.  They  are  asefnl  in  gardens.  The 
males  fig^t  fiercely  in  spring,  oiUsa  killing  one 
another.  They  form  the  prey  of  weasels,  foxes, 
hawks,  owls,  shrikes,  ana  many  oUier  animals 
and  are  frequently  caught  by  household  eats, 
but  seldom  eaten  by  them,  probably  on  account 
of  their  strong  musky  odor.  Altnougfa  harm- 
less, this  animal  has  long  been  regarded  with 
dread  ud  hatred  W  the  peasantry  of  Europe, 
who  believe  it  to  be  poisonous  ud  attribute 
to  it  otiier  evils,  llie  numerous  American 
species  of  shrews  fall  into  three  genera,  8orea, 
Neo9orex,  and  Blarina.  The  largest  is  the 
swamp-haunting  water  shrew,  0  inches  in  length, 
including  the  tail;  it  is  found  from  Maaea- 
chueetts  to  the  Rocky  Mountains  and  north- 
ward. Of  other  Americui  shrews  the  one  most 
common  in  the  eastern  United  States  is  the 
short-tailed  or  mole  shrew  {Blariita  hrevi- 
eauda),  a  Uackish,  stout-bodied,  ravenous  little 
animal,  which  feeds  largely  upon  flesh  of  every 
kind  and  often  kills  the  young  of  small  birds. 
It  takes  its  name  of  mole  shrew  on  account  of 
its  unusual  habit  of  frequratly  forcing  its  way 
throu^  the  loose  topsoil  like  a  mole.  Perhaps 
the  best-known  American  form,  however,  is  the 
long-tailed  shrew  mouse  {Sorese  personatua), 
smaller,  lighter  in  eolor,  and  most  numerous 
about  nuuwies  and  streams.  An  Italian  shrew 
is  the  BmalleBt  of  all  known  mammals,  having 
a  body  only  1%.  inches  in  lengtii.  It  is  a 
member  of  the  genua  Orooidura,  which  also 
includes  the  largest  known  shrew,  one  Oriental 
species  of  which  la  that  known  in  India  as  the 
muskrat  (q.v.).  Consult  standard  zoologies, 
especially  F.  E.  Beddard,  "l&mmalia,"  in  Cam- 
Indge  Natural  Bistory,  vol.  x  (London,  1902) ; 
also:  Merriam  and  luQer,  "Ameriean  Shrews^" 
In  North  Amerioim  fVwNa,  No.  10  (Washington, 
1895);  E.  T.  Seton,  lAfe-BUtoriea  of  Nortkem 
Animalt  (New  York,  1909) ;  Q.  S.  Miller,  Cata- 
logue of  Mammalf  of  Western  Europe  (London, 
1612) ;  Stone  and  Cram,  American  Animala 
(new  ed..  New  York,  1914).    See  Juupino 

Shbew.  

8HKBW  HOLS.  Any  of  the  American  moles 
of  the  genera  Scapanm  and  Soalopa.  See  Motx. 

SHIuWBBnBT,  shifJOslier-I  or  dirta'-. 
The  capital  of  Shropshire,  England,  on  the 
Severn,  by  which  it  is  nearly  surroimded,  42 
miles  west  by  north  of  Birmin^am  (Map: 
England,  D  4).  The  town,  irregular  in  phm, 
contains  many  ancient  timber-built  houses  of 
picturesque  appearance.  St.  Mary's  Church 
was  founded  in  the  tenth  century.  There  are 
a  mai^Eet  house  (1696),  the  shire  hall  (rebuilt 
1883),  and  the  new  market  hall  (1868).  The 
town  has  interesting  remains  of  ancient  walls,  a 
castie,  two  monasteries,  ood  a  Benedldine  abbey. 
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It  has  manufactures  of  agricultural  implements 
and  linen  thread,  iron  fwndrles,  gUsa-staining 
works,  and  molting  flBtftbliahmenta,  and  a  large 
trade  in  cattle. 

Shrewsbury,  called  by  the  Welsh  Penewem, 
was  named  by  the  Anglo-Saxons  Scrobbes-Byrig, 
of  which,  the  modem  name  is  a  etnraptira.  The 
town  was  taken  by  Llewdlyn  the  Great,  Prince 
of  North  Wales,  in  1215,  during  the  troubles 
between  King  John  and  the  barons;  and  in 
July,  1403,  Henry  IV  here  defeated  the  insur- 
gent Percy  with  great  slaughter,  Henry  Hotspur 
being  among  the  slain.  The  battle  is  described 
ID  Shakespeare's  Henry  IV.  The  town  was  taken 
by  the  Parliamentarians  in  1645.  Pop.,  1901, 
28,400;  1911,  20^0.  Consult:  Pidgeon,  Bi»- 
torioal  BamdbooJe  of  Bhrewabury  (Shrewsbury, 
1867} ;  Phillips.  Shrwmburjf  dnriiig  ihe  Civil 
War  (ib.,  1898);  Thomas  Anden*  Shtwbury 
(New  York,  1907). 

SHBEWSBXTBT,  Eablb  and  Ddkb  or.  See 
Talsot.  

SHBEWSBUBT  SCHOOL.   One  of  the  great 

?ublic  schools,  at  Shrewsbury,  England,  founded 
y  King  Edward  VI  in  1S51  and  opened  in  1602. 
Its  scc^  was  largely  increased  by  Queen  Eliza- 
beth. Under  the  vigorouB  administration  of 
Dr.  Samuel  Batter  (1774^1839)  it  attained  a 
great  reputation  as  a  classical  school,  which 
was  continued  under  his  successor,  Benjamin 
Hall  Kennedy,  who  modernized  this  school.  Its 
endowment  produces  more  than  £3000  a  year. 
In  1882  it  was  removed  to  new  buildings  erected 
on  a  site  covering  58  acres.  The  attendance 
since  removal  has  increased  from  170  to  nearly 
400.  Consult  O.  W.  Fisher,  Aimatt  of  Bhrewg- 
hury  gdfcoob  (liOUdMi,  1899). 

SHBIKB  (AS.  sorfo,  leeL  ahrtkja,  shrike, 
from  sArffc/o,  to  shridc,  titter;  connected  with 
Gk.  Kplt;eip,  krieein,  to  creak).  A  predatory,  in- 
sectivorous bird  of  the  family  Laniidn,  having 
a  short,  tbidc,  and  compressed  bill,  the  upper 
mandible  curved,  hooked  -  at  the  tip,  and  tar- 
nished  wiUi  a  prominent  tooth,  the  base  of  the 
bill  beset  with  hairs,  which  point  forward. 
About  200  qiedes  are  known,  most  of  thenf 
natives  of  warm  climates. 

The  typical  shrikes  or  butcher  birds  are  those 
of  the  subfamily  Laniinn,  which  are  mainly  in- 
habitants of  northern  countries  and  closely  re- 
semble one  anotiier  in  size  (9  to  11  inches  in 
total  length),  colors  (j>earl  gray  and  white, 
set  off  with  black  markmgs  on  the  face,  wings, 
and  tail),  and  in  boldness  uid  rapadty.  Two 
■peeieB  inhabit  North  America.    These  Mrds 

Erey  mainly  on  large  insects,  especially  grase- 
opptts,  in  summer,  out  also  on  small  mamma^ 


birds,  young  snakes,  frms,  and  crayfish.  Those 
not  eaten  at  once  they  impale  on  &oms,  splin- 
ters, etc.,  and  in  confinement  they  make  use 
of  a  nail  or  cage  wires.  The  German  peasants 
believe  nine  such  victims  are  regularly  ac- 
enmnlated  by  each  bird  ud  call  a  shrike  nine- 
killer.  The  practice  wiginated,  probably,  in 
an  effort  to  fix  their  food  firmly  while  taring 
it;  it  is  not  properly  speaking  food  storage, 
since  often  the  bodies  are  not  again  touch^. 
Large  numbers  of  mice  and  English  sparrows 
are  killed  in  winter,  so  that  the  bird  is  a  public 
benefactor.  The  ^ical  European  q>ecieB  is 
the  great  grey  or  sentinel  ^rike  {Laniut  exh 
ouMfor).  The  ccnnmon  or  great  northern  dirike 
of  North  America  (Lamiku  Itorealia),  familiar 
in  the  nortiiem  United  States  in  winter  and 
breeding  northward  in  a.  rude  nest  placed  in  a 


tree,  is  closely  similar;  while  the  Ic^gerhead 
shrike  of  the  Southern  States  {Laniua  ludovi- 
ciawu)  has  much  the  same  colors,  but  is  snoaller. 

The  large,  bald,  and  strikingly  colored  piping 
crows  (q.v.)  represent  an  Australian  group 
called  Gymnorhinte.  Those  of  the  subfamily 
Ifalaconotime  are  small,  brilliantly  dressed,  for* 
est-dwelling  birds  of  Africa  and  India,  some  of 
which  are  notable  singers.  A  third  group 
(Pachycephalince)  includes  a  series  of  small 
tree-dwelling,  usually  yellow,  birds  of  the  Ma- 
layan Archipelago  and  Australia,  with  the  habits 
of  flycatchers.  Better  known  are  the  E^st 
Indian  wood  shrikes  of  the  subfamily  Priono- 
pinse,  of  whiidi  the  graceful  and  familiar  Aus- 
tralian magpie  laric  and  the  queer  helmet  bird 
of  Madagascar  are  also  membna. 

Consult:  Alfred  Newton,  Diotumary  of  Sirda 
(New  York,  1896);  A.  H.  Evans,  "Birds,"  in 
Cambridge  Natural  History,  vol.  ix  (ib.,  1900) ; 
and  the  autiiorities  therein  cited. 

SHBIMP  (assibilated  form  of  aoritnp,  small; 
connected  with  MHO.  schrimpfm,  Ger.  tehrump- 
fen,  AS.  acrimnum,  to  shrink,  shrivel,  torincaUt 
OHG.  screnoAen,  Ger.  «eArdnfcen,  Eng.  thrink)* 
A  genus  {Crangon)  of  macrurous  deci4>od  erus- 
taoeans  of  the  family  Carididn,  closely  allied  to 
crayfish  and  prawns.  The  form  is  elongated, 
taperit^,  and  arched  as  if  hundibacked.  The 
claws  are  not  large,  the  fixed  finger  merely  a 
small  tooth,  the  movable  finger  hook-shaped. 
The  beak  is  short,  affording  ready  distinction 
from  prawns.  The  whole  s^cture  is  delicate, 
almost  translucent;  the  colors  are  such  that 
the  creature  may  escape  observation,  whettier 
resting  on  a  sandy  bottom  or  swimming.  Their 
quick  darting  mov^ents  betray  them  to  one 
who  looks  attentively  into  a  pool  left  by  the 
tide.  When  alarmed  th^  hn^  themselves  in 
the  sand,  by  a  peculiar  movement  of  the  huilike 
tail  fin.  The  common  shrimp  (Orangon  mil- 
garit)  is  abundant  in  the  North  AtlanUc  Ocean 
on  the  shores  both  of  America  and  of  Europe, 
wherever  the  bottom  is  sandy.  It  is  aboat  2 
inehee  long,  greenish  gray  dotted  with  brown. 
It  it  esteemed  in  Bunve  as  an  article  of  food 
and  is  taken  hy  nets.  The  shrimp  industry  of 
the  southern  Atlantic  coast  of  the  I7nited  States 
amounts  to  more  than  $600,000  annually,  while 
that  of  San  Francisco  Bay  alone  is  worth  half 
as  much.  The  latter  industry  consists  wholly 
in  the  capture,  drying,  and  export  to  China  m 
Crangon  franoitoorum. 

SHBOF'SHIBE,  or  Salw.  A  border  county 
of  west  England  (Map:  England,  D  4).  An», 
1346  square  miles.  Pop.,  1901,  230,297;  1911, 
246,306.  The  Severn,  toe  principal  river,  pur- 
suing a  southeast  course  of  70  miles  serosa 
the  county,  is  navigable  throu^out.  To  tibe 
north  and  northeast  of  the  Severn  the  county 
is  generally  level  and  is  luder  tillage;  to  the 
south  and  southwest  it  is  hilly  and  mountainous, 
in  the  Clee  hills  rising  to  an  altitude  of  1800 
feet,  and  here  eatUe  breeding  is  extenstrely 
carried  on.  A  breed  of  honied  sheep  is  peculiar 
to  this  county.  Shropshire  Is  ranarkable  for 
its  mineral  wealth,  (joal,  iron,  copper,  and  lead 
fields  at  Coalbrookdale,  Snedshill,  Eetly.  etc., 
are  extensively  worked,  and  there  are  important 
iron  industries.   Capital,  Shrewsbury. 

SHBOVETIDE'  (from  AS.  <orf/an,  to  shrive 
+  itd,  time).  The  name  for  uie  days  int. 
mediately  preceding  Adi  Wednesday,  whidi 
were  anciently  days  of  preparation  im  Lent; 
the  chief  part  of  the  preparation  consisted  in 
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being  shriven,  or  confessing.  In  the  modem 
Roman  Catholic  church  a  trace  of  this  is  still 
preserved^  as  in  nui^  eountriea  the  time  al- 
lowed  for  the  annual  confieasion,  which  precedes 
the  Baiter  communion,  oommences  from  Shrove- 
tide. In  Europe  it  became  a  time  of  amusement 
and  qiortB,  preceding  the  fast  of  Lent.  In 
England  festive  banquets  of  the  da^  are  still 
represented  by  the  pancakes  and  fritters  from 
which  Pancake  Tueeaay  took  its  name.  For  the 
English  customs  of  Shrove  Tuesday,  consult 
R.  cauunbers.  Book  of  Dajf*  (new  ed.,  Philadel- 
phia, 1911).   See  Cabwiyal;  Collop  Mohdat. 

8EBUBBT  BITTEB8WEET.  See  Wax< 
W<AK. 

SEBTTBBT  TBEFOIL.    See  H<M>  TBee. 

SHBXTBS  (variant  of  scrub,  from  AS.  sorob, 
shrub).  Plants  which  differ  from  herbs  in  pos- 
sessing much  woody  tissue  and  which  differ 
from  trees  chiefly  in  height,  but  partly  also  in 
tiie  develf^ment  of  nnmeroiu  primary  ahoots  of 
approximately  equal  Talne.  The  distinetioa  is 
largely  artificial,  since  many  transitions  exist 
between  these  groups. 

SHTCHEDRIN,  shtchfid-rSn',  WmitATr.  Ysv- 
QRAFOVTTCH  (pseudonym  of  Count  Saittkov) 
(1826-89).  A  famous  Russian  satirical  writer, 
bom  in  the  Government  of  Tver.  He  studied 
at  the  lyceum  in  Tsarakoe  Selo  and  obtained  a 
government  portion.  In  1847  appeared  his  first 
sketch,  CoiUradicHoM,  followed  in  1848  by  A 
Complicoted  Affair.  For  these  he  was  exiled  to 
Viatica,  where  he  remained  from  1848  to  1866 
and  acted  aa  diief  assistant  to  successive  gov- 
ernors, until  permitted  to  return  to  the  capital, 
upon  the  accession  of  Alexander  II.  The  experi- 
ences of  his  long  exile  he  embodied  in  his 
Bketchea  of  Provincial  Life  (1886-87).  In 
1858-60  he  was  acting  Governor  at  various 

E laces;  he  resigned  from  the  service  in  1862  and 
iter  joined  the  editoriiU  staff  of  the  Content' 
porary.  Pecuniary  straits  compelled  him  to 
reenter  the  service  in  1864-68,  after  which  he 
became  coeditor  of  The  AtmaU  of  the  Fatherland 
with  NekrasoT  (q.v.)  and  on  the  latter's  death 
in  January,  1878,  editor  in  chief.  Just  before 
his  death  he  wrote  the  famous  Forgotten  Words 
— his  last  message  to  the  dormant  conscience  of 
the  Russian  intellectuals.  Shtobedrin  lashed  bn* 
reaueratio  eormptiot  aa  unmereifully  as  ha 
denoiiDced  the  IcUs  talk  of  would-be  reformers. 
His  characteristicB  were  brought  into  still 
greater  relief  by  hia  pathetic  and  loving  treat- 
ment of  the  common  people.  In  his  Trifles  of 
Life  and  his  Innocent  Tales  (1887)  he  reached 
a  larger  conception  of  life  than  in  his  previous 
writings.  His  best  work  is  Messrs.  CholovUeo, 
which  can  be  enji^ed  merely  aa  a  work  of  art. 
BHTIPUB.  See  ISTIB. 
BBVSBICK,  William  Bbaitfobd  (1790- 
1874).  An  American  naval  e(nnmander,  bom  oa 
Bulls  Island,  8.  C.  In  the  War  of  1812  he 
served  on  the  Hornet  and  Constellation,  became 
lieutenant  in  1813,  assisted  in  defending  Nor- 
folk, and  was  attached  to  the  Constitution  at 
the  time  she  captured  the  Cgane  and  the  Levant 
in  West  Indian  waters  (1815).  He  took  part 
in  the  Mexican  War,  commanding  the  naval 
forces  in  the  Pacific  and  capturing  ports  on 
the  coast.  In  1853  he  beeune  ehiei  of  the 
Bnrean  of  Constmction.  In  1859  he  eonunanded 
a  fleet  sent  to  Panufuay  to  exact  reparation  for 
firing  on  the  United  States  steamer  Waterteitoh 
and  obtained  both  apolMy  and  indenmiW.  He 
remained  with  the  vn&i  In  the  Civil  War, 


though  a  South  Carolinian  by  birth.  He  was  re- 
tiree with  the  rank  of  rear  admiral  in  December, 
1861. 

SH1T7ELDT,  shsi^f^t,  BoraBT  Wilbon 
(1850-  ).  An  American  ornithologist  and 
surgeon,  bom  in  New  York.  He  was  educated 
at  Cornell  and  at  Columbian  (now  George  Wash- 
ington) University  (M.D.,  1876).  During  the 
Civil  War  and  later  in  frontier  Indian  wars 
he  was  an  army  surgeon,  retiring  in  1891,  but 
being  promoted  to  major  in  1904.  In  1882 
he  was  curator  of  the  Army  Medioal  Mnseom, 
Washin^n,  and  later  was  honorary  curator  of 
the  Smithsonian  Institution.  He  wrote  exten- 
sively in  the  fields  of  medicine,  travel,  anthro- 
pology, and  especially  ornithology,  having  made 
notably  important  researches  in  bird  anatomy. 
Besides  some  1200  articles  and  monc^raphs,  he 
published  among  other  boc^s:  Contributions  to 
the  Anatomy  of  Birds  (1882) ;  The  Myology  of 
the  Baoen  ( 1890) ;  Lectures  on  Biology  ( 1892) ; 
Otteology  of  Otols  (1900) ;  Osteology  of  Pigeone 
(1901);  Osteology  of  Herodiones  (1901);  09- 
teology  of  Birds  (1907);  Further  Studies  of 
Fossil  Birds  (1913);  America's  Greatest  Prob- 
lem ^theNegro  (1915). 

SEUTFLEBOABD,  or  8H0VELB0ABD. 
An  indoor  game  played  by  two  or  four  persons 
with  ir<»i  wei^ts.  These  wei^ts  are  slid  along 
a  board.  The  board  ia  about  30  feet  long;  the 
weiriits  or  pieces  used  in  the  game  are  two  sets 
of  four  each,  weighing  about  a  pound  each. 
The  players  are  cuvided  into  opposing  sides, 
each  side  using  one  set  of  pieoes.  The  bosxd  is 
sprinkled  with  fine  sand  and  has  lines  drawn 
across  it  5  inches  from  each  end,  one  for  the 
starting  line  and  one  for  tbe  finishing  line. 
Each  player  in  turn  slides  his  piece  along  the 
board,  which  if  it  projects  partly  over  the  edge 
scores  three  points  for  the  player,  and  if  it  he 
on  the  finidi  line  or  between  it  and  the  edge 
of  the  board  it  will  aoore  two  points,  and  Is 
said  to  be  in;  the  piece  nearest  the  line  scores 
one.  In  every  round  the  players  change  ends. 
The  game  is  for  21  points.  When  played  on 
ocean  steamers  a  figure  ia  chalked  on  the  deck 
and  wooden  weights  are  used.  Instead  of  being 
pushed  by  hand,  a  long  staff  with  a  curved  end 
IS  used,  each  player  taking  his  turn,  but  noth- 
ing being  scored  till  the  end  of  the  round.  In 
both  games  an  eooemy's  weight  may  be  knocked 
out  oi  the  game  alt<^ether  or  a  fnend's  shoved 
in  by  a  blow  from  the  succeeding  player.  In 
the  steamer  game  the  winner  must  make  exactiy 
50  points,  all  in  etcMS  of  that  number  bdng 
subtracted  instead  of  added. 

The  origin  of  shuffleboard  is  probably  simitar 
to  tiiat  of  bowlings  quoits,  and  curling.  It  was 
so  popular  during  the  reign  of  Heniy  VIll 
Di  Ei^nd,  that  n  was  forbidden  1^  law  be- 
cause it  turned  the  people  from  the  practice  of 
archery. 

SHITLCHAN  AB,UCH,  shvl-Kfin'  fi-rSiJE^ 
See  Talmttp. 

SHULL,  GDOBeEHAuasoN  (1874-  ).  An 
American  botanist,  bom  in  Clark  Co.,  Ohio.  He 
graduated  from  Antioch  College  in  1901  and 
from  the  University  of  Chicago  (Ph.D.)  in 
1904,  served  as  botanical  expert  to  the  United 
States  Bureau  of  Plant  Industry  in  1002-04, 
and  tiioiceforth  was  a  botanical  investi- 
gator of  the  Carnegie  Institution  at  the  Station 
for  Experimental  Evolution,  Cold  Spring  Har- 
bor, Long  Island,  giving  special  attenti<m  to 
the  resttlts  of  Luther  Burbank's  work.    Bib  li 
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author  of  contributions  on  rariationB,  heredi^* 
and  plant  toeeding.     

SgXnXTTHS,  ■htU-lfia',  SHUXUHB,  shO- 
UiT,  flTTTT.HAB,  shll-htb/  or  shl-lflz',  or 
SHLTTHS,  shlflK.  The  naow  applied  to  the 
Berber  tribes  on  the  Adrar  HoimtaiDa  in  the 
western  Sahara  and  the  northern  slopes  of  the 
Atlas  Mountains  in  Morocco.  They  are  Hamitic, 
but  have  an  infusion  of  Semitic  and  of  negro  blood. 
In  somatic  and  cultural  respects  they  differ  so 
littie  from  their  kinsfolk,  the  Haratin,  Kabylea, 
and  Tuaregs  (see  Habatdt;  Kabtlis;  Tuabbq), 
that  all  four  may  Im  classed  together  as  Berber 
(q.T.)  or  Imarigfcen  (q.T.).   

SHDlEAaiN  (Bfa8irm&-Ben)  XSEJkJTDS.  A 
group  of  islands  soutiiwem  of  Kodiak,  Alaska 
(Map:  Alaska,  F,  O  8).  They  were  discovered 
by  Bering  in  1741  and  were  named  for  one  of  his 
sailors,  who  was  there  buried.  Unga,  the  largest, 
is  a  Federal  judicial  station.  The  group  is  suited 
to  fox  fanning,  and  under  the  provisions  of 
an  executive  order  of  1904  the  following  islands 
have  been  leased  for  such  purpose:  Bird,  Big 
Qoose,  Chertaabuna,  Little  Koniuji,  Popof,  ana 
Simeonof.  The  headquarters  of  the  Alaskan 
codfidicry  is  located  on  Unga. 

SHUKLA,  shymnA,  (Bu%.  Sumen,  shTR?'m«n). 
A  town  in  the  Kingdom  of  Bulgaria,  situated 
among  the  foothills  of  the  Balkans  about  60 
miles  west  of  Varna  (Map:  Balkan  Peninsula, 
F  3).  Its  position  at  the  eonverging  of  several 
roads  and  near  some  of  the  pmdpal  passes 
over  the  Balkans  gave  it  formerly  great 
strategical  importance,  and  it  Is  still  an  im- 
portant military  centre.  The  Turkish  quarter 
of  the  town  has  a  number  of  interesting  mosques 
and  other  public  buildings,  while  the  Christian 
part  is  rather  poorly  built.  The  principal  prod- 
ucts are  wine,  silk,  copper  ware,  and  cloth. 
Pop..  leOO.  22,928;  1910,  22,225,  of  whom  about 
one-third  were  Turks.  Shumla  fell  into  the 
hands  of  Sultan  Amurath  I  towards  the  end  of 
the  fourteenth  century.  It  wae  strongly  forti- 
fied in  the  eighteenth  century  and  withstood 
three  attacks  by  the  Russians,  in  1774,  1810, 
and  1828.    The  Russians  occupied  it  in  1878. 

SHXTN-CHIH,  shiju'che'  (1638-61).  The 
reign  title  (1644-61)  of  Fu-lin,  the  first  Em- 
peror of  the  present  Manebu  ^nasty — the  ninth 
son  of  T'ien-tsung,  under  whom  the  Manehns 
came  into  possession  of  Pddng.  T'ien-tsung 
died  in  September,  1643,  and,  his  successor  being 
a  child,  the  government  was  taken  his  uncle 
as  R^nt,  who  immediately  set  about  con- 
solidation of  Manchu  power,  acting  with  wisdom 
until  his  death  in  1651,  when  Shun-chih  himself 
ruled.  He  continued  the  policy  of  conciliation, 
leaving  the  Chinese  officials  in  control  of  the 
civil  administration  and  falling  in  with  Chinese 
ideas,  customs,  ceremonies,  etc  Only  one  sign 
of  servitude  was  insisted  on — that  of  shaving 
the  head  and  wearing  the  queue.  Shun-chih 
treated  Roman  Catholics  with  fofor  and  con- 
tinued Adam  Scball  in  his  position  of  President 
of  the  Tribunal  of  Mathematica  He  died  in 
1661  and  was  succeeded  by  his  son,  the  famous 
K'ang-hi  (q.T.).  Consult  H.  A.  Giles,  CMna 
andthe  MoMchut  (Cambridge,  1912). 

SHUNT  (probiU>ly  a  variant  of  ahunden,  from 
AS.  toyntUmt  OHG.  mfuntan,  to  hMten,  urge). 
A  branch  or  a  parallel  eircnit  for  the  passage 
of  a  portion  of  an  electric  current  fiowing  be- 
tween two  points  on  a  conductor.  As  the  amount 
of  current  flowing  throu^  the  shunt  d^tends 
upon  Its  resistance^  it  is  so  constmeted  that 
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this  quantity  is  some  definite  fraction  of  tiie 
resistance  of  the  principal  conductor.  Thus, 
with  a  galvanometer  it  is  customary  to  empl^ 
a  shunt  having  or  ^  the  resistance  tn 

the  galvanometer,  allowing  but  yWf  rtv* 

part  of  the  current  to  flow  tDrough  the 
coils  and  making  it  necessary  to  multiply  the 
deflection  observ«l  on  the  tangent  scale  by  10, 
100,  or  1000,  in  order  to  determine  the  deflecUon 
that  the  entire  current  would  produce.  In  a 
ahunt-wound  dynamo  (see  Dtnamo-Electbic 
MAOHimBT)  there  is  a  branch  circuit  currrat 
through  the  field  coils  from  Hbe  armature,  so 
that  only  a  portion  of  the  current  passes  throng 
these  coils,  though  there  is  tiie  same  difference 
of  potential  as  at  the  commutator  of  the  arma- 
ture. Consult  J.  A.  Fleming,  Handbook  for  the 
Electrical  Laboratory  and  Teeting  Room  (Lon- 
don, 1902),  and  S.  P.  Thompson,  Elementarjf 
Leswona  im  BUatruMy  and  Magnetitm  (rev.  ed.. 
New  York,  1915). 
gHUB.   See  Moobja. 

BBmOi,  or  SHIUBZ,  shOOW.  The  capital 
of  the  Kingdom  of  Luehu  until  the  islands  were 

entirely  incorporated  into  the  Empire  of  Japan. 
(See  LucHU;  Okutawa.)  It  stands  about  3% 
miles  inland  from  Napa  (Map:  Japan,  G  7). 
It  is  a  straggling  town,  with  the  castle  or 
Kinf^s  palace  perched  on  a  hill  about  600 
feet  high  in  the  centre.    Pop.,  1908,  25,141. 

8H1TBPXEF7,  RoewELL  Mwse  (1838- 
1015).  An  Am^iean  landscape  painter.  He 
was  bom  at  Rindge,  N.  H.,  ana  graduated  from 
Dartmouth  College  in  1857.  Banning  as  an 
architect,  lithographer,  and  illuBtrator,  he 
studied  painting  at  the  Lowell  Institute,  Boston, 
and  at  the  National  Academy  of  Design,  New 
York.  After  the  Civil  War,  in  which  he  partici- 
pated— being  held  a  priaoser  in  the  South  for 
nearly  ei^^t  months--4ie  illustrated  books  and 
magazines  in  New  York  for  several  years  and 
in  1870  first  attempted  oil  painting.  In  1890 
he  was  elected  a  member  of  the  National  Acad- 
emy. Good  examples  of  his  work,  which  are 
usually  sunlit  forest  interiors  rendered  in  a 
broad  and  lucid  manner,  are:  "The  First  Snow" 
(Corcoran  Art  Gallery,  Washington) ;  "The 
Mysterious  Woods"  (National  Gallery,  Wash- 
ington); "A  Mountain  Stream"  (Metropolitan 
Museum,  New  York) ;  "Throudi  Woodland 
Shades"  (1908);  "The  Edge  of  tlie  Wood" 
(1911);  "Autumn  Forest"  (1914). 
SHU SAN,  BhQ!?'s&n.  See  Sdba. 
SHTTSHA,  stRRt-shft'.  A  district  town  in  the 
Government  of  Yelizavetpol,  Transcaucasia,  80 
miles  south  of  Yelizavetool  (Map:  Russia,  G  7). 
It  produces  mainly  silk,  leatner,  and  costly 
carpets.   Pop.,  1911,  46,687,  chiefly  Armenians. 

^USHwAP,  shOVswOp  (pnmerly  8iq- 
apmuq).  An  interesting  tribe  of  Salishan  stock 
occupying  territory  extending  from  the  main 
divide  of  the  Rocky  Mountains  to  Fraser  River 
and  from  Quesnelle  to  Shushwap  LaJce,  southern 
British  Columbia.  They  are  divided  into  several 
village  communities;  their  houses  were  circular 
dugouts  about  4  feet  below  the  ground  and 
roofed  with  logs  and  thatch  covered  with  earth. 
Their  dress  was  of  furs  or  buckskin,  and  tattoo- 
ing was  practiced  by  both  sexes,  together  with 
the  wearing  of  nose  pendants.  Th^  excelled  in 
the  making  of  pine-root  basketry  and  mats 
woven  from  rushes.  They  used  sea  shells  and 
copper  bracelets  as  currency  medium,  obtaining 
copper  by  trade  or  from  dijg^ngs.  The  tribe 
did  not  nave  the  clan  systm.  Inberitaiue  war 
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in  the  male  line,  and  there  was  an  order  of 
horeditary  chiefs,  who  reinitiated  the  diviaion 
of  labor  and  paneled  out  the  fleh  and  benr 
harre«t»  but  did  not  lead  in  war,  that  ivty  fall- 
ing npmi  ekctiTe  war  captains.  Their  weaponi 
were  ue  bow,  lance,  stone  club,  and  a  sort  of 
bone  sword,  and  they  had  body  armor  of  quilted 
elkakin  or  strips  of  wood.  Sutves  were  held  by 
war  and  purchase  and  were  frequently  either 
killed  the  grave  of  their  owner  or  buried 
alire  with  the  corpse.  Tb»  mouminff  period 
lasted  fear  a  mr^  ending  with  a  (earn  at  the 
grave,  on  wmeh  occasion  the  sm  adc^ited  hii 
dead  father's  name,  niere  were  many  peculiar 
marriage,  puberty,  and  hunting  ceremomes  and 
tabus.  With  t^e  exception  of  a  few  families 
all  are  now  civilized  and  Christianized  by  the 
effort  of  Catholic  missionaries  and  are  reported 
their  agent  to  be  generally  industrious,  law- 
abiding,  progreesive,  healthy,  and  increasing  in 
nnmbCTs.   See  Saushai*  Stock.  

8HUSTBB,  shSIP'ster,  or  SHTTSHTEB  (an- 
ciently Bostn).  A  city  In  the  Provinoe  of 
ff*'Ti'*irt*".  Fo^a,  <m  the  Kanm,  SO  miles  sontii- 
east  of  Disfttl  (Map:  Persia,  C  «).  It  is 
poorly  built,  with  narrow  unpaved  steeets  and 
houses  of  mad  and  stone.  On  an  abrupt  sand- 
stone hill  above  the  city  stands  the  citadel, 
partly  in  ruins.  Among  the  mosques  is  the 
imposing  Masjed  1  Junta.  In  the  early  part 
of  tiie  nineteenth  century  Shnster  was  the  capi- 
tal of  the  province  and  had  a  pcnpnlatiMi  of 
45,000.   Pop.,  1910,  about  12,000. 

SHUSTJUt,  W  ( nJjAx )  MoBUn  ( 1877 - 
).  An  American  financial  expert,  bom  in 
Washington,  D.  C.  He  studied  for  a  time  at 
Colummut  (now  George  Washington)  Univer- 
sity and  Law  School.  Between  1899  and  1906 
he  was  in  the  customs  service  in  Cuba  and 
Mamla.  In  1906-09  he  was  a  member  of  tite 
Philippine  Otmuniasion  and  wentary  of  puUle 
instruction  In  the  islands.  While  treasurer 
general  and  financial  adviser  of  Persia  in  1911- 
12  a  fearless  and  honest  administration  of  his 
office  involved  him  in  difficulties  with  the  Hus- 
sian  and  British  governments.  His  criticism 
of  Russian  intrigues  in  Persia  made  him  for  a 
time  an  outstanding  figure  in  international 
politics;  flnally,  with  the  occupation  of  Persian 
tcrrittwy  by  cm  Kmsian  troc^  the  rftaation 
became  ao  acute  that  Shuster  was  compelled  to 
resign.  In  1916  he  visited  the  Philipp&es.  He 
wrote  The  BtrangUng  of  Pertia  ( 1912). 

SHUTS,  HBinrTAuouBTUS  (1856-  ).  An 
American  author.  He  was  bom  at  Exeter,  N.  H., 
graduated  from  Harvard  in  1879,  was  admitted 
to  the  bar  in  1882,  and  after  1883  was 
judxe  of  the  police  court  at  Exeter.  His 
bows,  amusinff  and  among  the  most  successful 
of  their  kind,  include;  The  RetU  Diary  of 
a  Seal  Aoy  (1902;  IMh  ed^  1900);  Beguel 
(1004);  Letten  to  BeoMg  amd  how  Letter* 
of  PUtpjf  Bkute  (1905);  Real  Boys  (1905); 
A  Few  Neighbor*  (1906);  A  Profmte  and 
Sometohat  Vnreliable  History  of  Sxeter 
( 1907 ) ;  The  Country  Band  { 1008 ) ;  Farming  It 
(1909);  A  Country  Lawyer  (1911);  Plupy 
*'the  Beat  Boy"  (I9I1);  The  MitadoeKtwree  of 
Thrw  Good  Boya  (1014). 

SBUTT,  nuiTK  Ibomab  (1869-  ).  A 
Canadian  agricultural  ehonlat.  He  was  bom 
ia  London,  England,  removed  to  Canada  in 
early  manhood,  and  graduated  at  Toronto  Uni- 
vernty  In  1885.  He  was  demonstrator  in  ehem- 
iikrj  in  that  nninnity  in  1885-87  and  in  the 
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latter  year  was  made  chemist  of  the  Dominion 
experimental  farms.  He  made  noteworthy  re- 
searches in  maintaining  and  increasing  soil 
(otility  and  in  the  conservation  of  soil  mois- 
ture. He  was  elected  a  member  of  several 
learned  societies  in  Canada  and  abroad. 
SHUTTLE.  See  Loom;  Sewhto  MAOHiine. 
SHUT'ntEWOBTH,  Edwabd  Buckhtobau 
(1842-  ).  A  Canadian  pharmacist.  He 
was  bora  at  Sheffield,  England,  and  was  edu- 
cated in  Dublin  and  at  uie  Boyal  School  of 
Seienoe.  Going  to  Canada,  he  l>egan  research 
work  in  chemutzy  and  bacteriology  and  was 
promittoitly  Identified  with  the  derdovmoit  of 
the  diemkal  industiT  in  Toronto.  In  1806,  witii 
others,  he  founded  the  Canadian  Phannaceutteal 
Society,  which  became  the  Ontario  College  of 
Pliaraiacy  and  in  which  Shuttleworth  was  dean 
and  professor  of  chemistry  in  1882-91.  He 
was  also  a  member  of  the  medical  faculties  of 
Trinity  and  Victoria  universities  and  professor 
in  the  Ontario  Medical  Coit^  for  Women. 

SHOmiSWOBKEE,  Sn  Jaiom  VsmjrB 
Kay-.  See  KAT-SHUTiL>woBra.  Sm  J.  P. 

SHTTVAIiOV,  shv-^16f,  Paci,  Akdbitevitch, 
Count  (1830-1908).  A  Rusdan  statesman, 
brother  of  Count  Peter  Shuvalov.  After  gradua- 
tion fi^Hn  the  MilitarySchool  for  Pages,  ne  took 
part  in  the  Crimean  War.  In  1867  he  was  ap- 
pointed chief  of  the  staff  of  the  guards;  later 
was  commander  of  the  military  msUiet  of  St. 
Petersburg;  served  with  distinction  in  the 
BnsBO-Tnrkish  War  of  1877-78;  and  from  1885 
to  1804  was  Russian  Ambassador  at  Berlin. 
After  two  years  as  goveraor-gmeral  of  tiie 
Warsaw  military  district  he  was  appointed, 
(1896)  a  member  of  the  Imperial  Council.  Dur- 
ing his  long  and  brilliant  career  Count  Shuvalov 
received  many  honors. 

SHUVAIiOV,  PBTEB  AlfDBKTEVITOH,  CODNT 

(1827-89).  A  Russian  diplomat,  brother  of 
Count  Paul  Shuvalov.  He  was  bom  In  St. 
Petersburg,  served  in  the  army,  and  in  1864  was 
appointed  Governor  of  Courland.  Two  years 
later  he  was  made  minister  of  police  and  in 
1873  was  sent  on  a  diplomatic  mission  to  Lon- 
don. Soon  afterward  appointed  Russian  Ambas- 
sador to  England,  he  displayed  much  ability 
during  the  strained  relations  at  the  time  of 
the  Rasso-Turkish  War  of  1877-78.  When  a 
Iveak  between  En^and  and  Rusria  seemed  in- 
evitable, be  succeeded  in  arraying  witii  Lord 
Salisbury  for  the  Ccmgress  of  Bernn.  He  was 
recalled  in  1879. 

SHUTA,  shTRf'yft.  A  district  town  in  the 
Qovemment  of  Vladimir,  Russia,  situated  on 
the  TcEa,  186  miles  northeast  of  Moscow  (Map: 
Russia,  F  3).  It  has  extensive  cotton  mills. 
Pop.,  1911,  30,702. 

SHT'LOGX.  The  Jew  usurer  in  Shake- 
spear^a  Men^umt  of  Vendee,  the  cenh«l  figure 
in  the  play,  standing  for  tiie  vemgeful  splrn  of 
an  oppressed  race. 
SIA,  sfi^A.  See  Kebxbah  Stock. 
SIALKOT,  se'ftl-kOt',  or  Sealkote.  The  capi- 
tal of  the  District  of  Sialkot  in  the  Punjab, 
India,  on  the  Aik  River,  72  miles  1^  rail  north- 
east of  Lahore  (Map:  India,  C  2).  Objects 
of  interest  are  the  ruins  of  an  old  fort,  and  the 
shrine  of  Kmak,  the  first  Sikh  gum.  The  city 
is  the  eommereial  centre  of  a  productive  agri- 
cultural and  cotton-growing  section  and  muiu- 
factures  paper,  cott<m  goods,  dlks,  shawl  trim* 
ming,  pottery,  cnUery,  etc  Pop.,  1901,  67,966; 
lOlT,  04,860. 
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BZAH,  Bl-fim'.  An  independent  kingdom  of 
southeast  Asia,  between  Burma  on  the  west  and 
French  Indo-China  on  the  east  and  opening  to 
the  south  hy  the  Gulf  of  Siam.  Apart  from 
its  long,  narrow  arm,  known  as  Lower  Siam, 
extradin^  southward  in  the  Malay  Peninsula  to 
the  Straits  Settlements,  it  fonns  a  compact  re- 
gion, known  u  Upper  Siam,  lying  approximately 
between  lat.  IS'  and  20'  4V  N.,  and  long.  08' 
and  106'  E.  Both  Frenoh  and  Enriish  encroadi- 
menta  have  been  constant  until  the  French 
claims  and  boundary  line  were  settled  in  1907 
and  the  British  in  1900.  Area  about  195,000 
square  miles;  Malay  Peninsula  about  46,000. 

The  western  boundary  of  Siam  marks  in  the 
main  the  high  granite  backbone  of  the  peninsula, 
althon^  for  uwnt  100  mile*  in  the  northwest 
the  Salwin  Biver  of  Burma  separatee  the  two 
countries.  In  central  Siam  lies  the  little-known 
Korat  Plateau.  Between  these  two  elevations 
is  the  great  valley  of  the  Menam  River  (q.v.) 
with  its  large  tributary,  the  Meping.  The 
Menam  rises  in  the  mountain  district  of  the 
Loas  country  in  the  north  of  Siam  and  flows 
south,  empjnring  into  the  Gull  of  Siam  below 
Bandcok.  This  area  ahoondi  with  swamps  and 
jungtes,  but  the  national  wealth  and  commerce 
are  found  here,  and  it  constitutes  the  real  Siam, 
the  bulk  of  the  population  living  along  these 
streams.  East  of  the  Korat  wawrshed  is  the 
valley  of  the  Nam  Mxm  Kiver.  This  stream 
flows  eastward  and  enters  the  great  Mekong, 
which  forms  most  of  the  north  and  southeast 
frontier.  The  Laos  inhabitants  in  the  north 
live  usuaUy  in  small  communities  on  the  river 
banks.  The  geology  of  the  eonn^  has  not 
been  fittingly  studied,  bat  tiie  limestones  and 
dolomitio  formations,  the  basaltic  districts  and 
metamorphic  schists,  represent  here  in  general 
a  broken  and  complicated  geological  area. 

Siam  is  in  general  a  well-watered  country. 
The  climate  is  tropical,  bat  not  one  of  great 
extremes.  The  humidity  makes  it  trying  for 
Europeans  and  somewliat  anheattUul,  eqiecially 
in  the  wet  season  from  May  to  October.  The 
rainfall  is  in  some  sections  as  high  as  240  inches; 
at  Bangkok  it  is  about  60  indies,  Siam  lies  in 
the  paths  of  the  monsoons,  which  determine  its 
seasons.  In  general  the  usual  temperature 
ranj^s  from  65*  to  90°,  the  nortiiem  and  higher 
regions  being  drier  and  cooler,  the  thermometer 
at  night  there  often  falling  below  50'.  The 
cool  season  b^ns  in  November.  In  the  north 
the  teak  tree  abounds  and  oak  and  pine  grow. 
Siam  fnmiehes  also  rosewood,  ebony,  and  many 
tropical  woods  and  fruits.  Elephants  roam 
wild,  and  are  also  useful.  The  rhinooeroe,  tiger, 
leopard,  gaur,  water  buffalo,  flying  fox,  gibbon, 
and  crocodile  are  plentiful. 

Siam  is  not  conspicuous  as  a  mining  coun- 
try, though  many  minerals  are  found,  including 
tin,  wolfram,  copper,  iron,  zinc,  lead,  antimony, 
gold,  rubies,  and  sapphires.  The  only  minerals 
woriced  on  a  commercial  scale  are  tin  and  wolf- 
ram, tin  being  far  the  more  importuit.  The 
export  of  tin  and  of  tin  ore  expressed  in  its 
metal  equival«it  amounted  to  82,266  piculs 
in  1910-11.  Wolfram  is  worked  by  a  British 
company  in  Koh  Samui  and  on  a  very  small 
scale  in  Puket;  rich  deposits  elsewhere  are 
known.  Gold  washing  in  the  streams  is  carried 
on  in  a  small  way  in  parts  of  the  coun^, 
and  SMne  rock  mining  in  Tomoh.  Since  the 
cession  of  the  Pailin  dietriet  to  the  French  in 
1007,  the  gem  industry  has  fallen  in  importance. 
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In  the  northern  and  middle  part  of  the 
country  large  forests  abound,  of  which  by  far 
the  most  valuable  tree  is  the  teak.  Teak  cut- 
ting is  mainly  under  British  control.  The  lo^ 
are  floated  down  the  Menam  to  Bangjcdc;  m 
the  season  of  1013,  99,046  logi  passed  the  duty 
station  at  Paknampoh. 

Agriculture,  still  largely  in  a  primitive  state, 
receives  most  attention  In  the  valleys.  The  great 
alluvial  Menam  Plain,  with  its  Inundating  fea- 
tures and  irrigation  facilities,  is  one  of  the 
richest  of  agricultural  rttfions;  but  irrigation 
properly  practiced  is  found  mostly  in  the  north. 
Rioe  is  we  chief  product,  the  principal  food  of 
the  people,  and  the  staple  export.  Other  crops 
are  cotton,  hemp,  sesame,  tobacco,  pepper,  and 
fruits.  Of  considerable  importance  u  the  rais- 
ing of  live  atodE,  which  includes  water  buffalo, 
cattle,  horses,  and  swine. 

Imports  and  exports  for  1912-13  are  stated  at 
76,225,000  and  81.971,000  ticals  respectively.  In 
the  latter  year  the  rioe  export  amounted  to  65,- 
320.000  ticals,  and  teak  6,600,000.  The  largest 
import  is  cotton  goods;  other  large  imports  are 
oils,  sugar,  and  silk  goods.  Most  conspicuous 
in  the  foreign  trade  are  Singapore,  Honj^cong, 
the  United  Kingdom,  and  China.  Trade  is 
lai^ly  in  the  nandiB  of  foreigners,  notal^ 
Chinese. 

The  first  railway  in  Siam,  from  Bangkok  to 
Psknam,  about  12  miles,  was  opened  to  traffic 
in  1893.  The  first  importuit  entorprise  was 
the  state  line  from  Bangkok  to  Korat,  which 
was  begun  in  1802,  reached  Ayuthia  and  Qvaig- 
koi  in  1897,  and  was  opened  to  traffic  to  Korat 
(164  miles  from  Bangkok)  in  1900.  The  first 
section  of  a  line  branchiiw  from  this  railway 
at  Ban  Phaji  (66  miles  from  Bangkok)  was 
opened  to  Lopburi  in  1901;  it  has  been  con- 
tinued northward  through  Paknampoh  (1006) 
and  Pitaanulok  ( 1908 )  to  a  point  beyond 
Utaradit  (1909),  and  will  ultimately  reach 
Chiengmai  and  Chiengsen.  These  railways,  - 
the  Northern  Line,  aggregated  476  miles  at 
the  bwinning  of  1915.  A  line  from  Bangkok 
(30  nmes),  Imown  as  the  first  section  of  the 
Eastern  Line,  was  <^>ened  in  1008.  Other  rail- 
ways in  the  south,  including  tiie  Southern 
Line,  which  is  projected  to  reach  tiie  west  coast 
at  Trang  and  the  Kelantan  border,  totaled  316 
miles  at  the  b^ru">ioS  °f  1016.  State  railways 
thus  totaled  830  miles;  in  addition  there  were 
66  miles  of  private  railway,  the  total  mileaga 
for  the  country  being  896. 

The  condition  of  public  finaao^  for  whidi  a 
British  officer  acts  as  adviser,  Is  very  favorable. 
There  is  an  excess  of  ordinary  rerenue  over 
ordinary  expenditure.  For  1913-14  and  1914- 
15  respectively  the  estimated  revenue  was  65,- 
004,000  and  68,000,000  ticals  ( par  value  of  tieal, 
37.086  cento) ;  expenditure  against  revenue.  64,- 
599,000  and  67,997,000;  extraordinary  expendi- 
ture, against  capital  account  (induding  ex- 
penditore  from  loans),  16,228,000  and  17.327.000. 
Revoine  Is  derived  from  the  opium  tax,  customs, 
railways,  capitation  tax,  land  tax,  tax  on 
Bpirits,  mines,  fisheries,  etc  There  was  no 
national  debt  until  1905,  when  a  loan  of  £1.- 
000,000  was  contracted.  Railway  construction 
made  further  loans  necessary,  and  the  total 
debt  at  the  end  of  1914  stood  at  £6,267,400. 

The  political  r^me  has  long  been  enlightoied 
and  progressive.  Hie  governinait  la  an  abso- 
lute  monarchy,  the  snooession  now  passing  from 
father  to  stm.    The  King  is  assisted  a 
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eaUnet,  whose  membere  are  the  heads  of  the 
several  deMrtments  of  national  administration: 
foreign  affairs,  finance,  justice,  interior,  war, 
marine,  police,  public  works,  public  inatructitm, 
etc  These  oflleials  are  for  the  most  part  rela- 
tives of  the  King.  Besides  the  British  financial 
adviser  there  are  foreign  advisers  in  various 
departmrats  of  government.  Since  1886  there  has 
been  a  L^slative  Ck>uncil.  It  is  formed  of 
the  caldnet  and  officials  and  12  other  persons 
selected  bj  the  King.  Its  members  numoor  up- 
ward of  60;  Slam  ia  divided  into  17  circles 
<i»mtbMu),  whieh  are  anbdivided  into  prov- 
inces (mnangs),  and  the  latter  into  districts 
(amphnrs).  The  monthoos  are  under  the  Min- 
istry of  the  Interior,  except  the  metropolitan 
monthtm  of  Krung-'Diep,  which  is  under  the 
Ministry  of  Local  Government.  At  the  head  of 
each  of  the  other  montiioiis  is  a  high  commis- 
sioDW,  to  whom  the  provincial  governors  ar« 
reaptwdble.  Over  eauk  diatriet  Is  an  offidal 
responsible  to  the  governor.  A  general  e<ai< 
ference  of  the  hi^  commlai^tmerB  is  held  an- 
nually at  Ban^ok. 

There  is  an  international  court  in  which 
suits  of  foreigners  against  Siamese  are  brought. 
The  legal  code  is  being  modernized,  and  the 
police  force  has  been  remodeled,  extended,  and 
made  effective  under  English  guidance.  The 
moneta^  unit  is  the  tloil*  par  value  37.085 
cents.  Siam  has  been  mi  a  gold  exchange  basis 
since  1008.  The  chaur  (catty)  represents  2% 
pounds  avf^rdnpois.  FiSty  ehangs  make  a  haph 
<pieul),  133%  pounds. 

AxmYf  In  uieory  military  service  is  univer- 
sal and  compulsory  from  the  age  of  18  to 
35.  In  practice  there  are  many  exempted 
classes,  and  among  certain  of  the  backward 
tribes  service  is  not  required.  Service  with  the 
colors  in  the  active  army  is  for  two  years — in 
the  first  reserve  five  years,  in  the  second  re- 
serve 10  years.  In  peaee  there  are  10  skeleton 
divisions,  consisting  of  two  regiments  of  cme 
battalion  each,  one  r^ment  of  cavalry  of  two 
squadrons,  two  battles  of  four  guns  each, 
one  battalion  of  engineers.  In  war  the  organ- 
ization expands  to  two  regiments  of  t£ree 
battalions,  one  rwiment  of  three  squadrons, 
one  battalion  of  three  batteries,  one  battalion 
of  engineers.  Peaos  strength,  12,000  men. 
Anns,  infan^,  the  Ibuaer  rifle;  Mrtillery,  a 
German  75-miUimeter  field  gaa.   See  Navies. 

The  population  is  stated  hy  a  census  of  1010 
as  8,140,487,  consisting  in  part  of  about  2,- 
SOO.OOO  Siamese,  1.600.000  Chinese,  1,350,000 
Laotians,  400,000  Cambodians  and  Annamitea, 
and  750,000  Malays.  Ban^ok,  the  capital, 
is  the  (mly  large  ci^.  Chiengmai,  the  capi- 
tal of  the  Laos  eoontry,  with  over  50,000  in- 
hsMtantf,  is  the  leaduig  town  in  the  north, 
iriiera  the  various  tribes  of  the  Thai  race 
are  found.  In  the  extreme  south  are  the 
Malays.  The  natives  have  h^eely  intermarried 
with  the  energetic  Chinese.  T^e  Siamese  them- 
selves  are  indolent  and  indifferent.  As  the  Thai 
in  the  limited  sense,  they  form  the  most  im- 

Krtant  civilized  section  of  the  Thai  stock  of 
.rther  India,  akin  to  the  Laotians  and  Shan 
tribes  of  ttie  nortiiem  and  eastern  regions  of 
Siam.  The  primitive  Thai  type  has  been  very 
much  changed  among  the  Siamese  by  intermix- 
ture with  the  Khmers,  Kuis,  Hindus,  and 
Malays.  Physically  they  are  above  the  average 
in  stature,  with  very  brachycarhalic  skulls,  olive 
enapleximiB,  prommoit  cnedc  bones,  lozange- 
Voi,.  XXI.— 6 
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shaped  faces,  and  short  flat  noses.  Their  hair 
is  dark.  Although  polygyny  and  conculnnage 
are  permitted  by  custom,  the  mass  of  the 
Siamese  ue  practically  monogamous,  with  Urn 
divorces.  There  is  no  caste.  The  Siamese  lan- 
guage is  the  "monosyllabic,  tonic  type,"  cliarac- 
teristic  of  the  more  or  less  cultured  nations  of 
Farther  India.  The  Siamese  are  generally  Bud- 
dhists of  the  orthodox  or  southern  school.  Tlie 
priests  have  hitherto  had  complete  charge  of 
education.  The  Mal^  are  McdianunedanB.  The 
missiooariea  are  either  French  Ronan  Gailtollos 
or  American  Protestants,  whose  ^orta,  while 
not  resulting  in  numerous  conversions,  have 
accomplished  much  philanthropic  work.  The 
facilities  for  modem  educatiw  have  been  radi- 
cally extended  during  recent  years.  In  Banjj^ok 
and  the  provinces  the  government  maintains 
many  schools  and  aids  in  supporting  others, 
among  them  a  normal  institution,  a  home  school 
with  English  instructors  for  the  sons  and 
dau^ters  of  titled  aad  other  families,  vernacu- 
lar schools,  cadet  colleges,  and  medical,  civil 
service,  law  and  engineeinng  colleges  which  have 
now  been  incorporated  into  tiie  newly  chartered 
Bangkok  University. 

fflstory.  The  fabulous  history  of  Siam  goes 
back  to  the  fifth  century  B.o.  An  attempt  is 
made  to  show  the  descent  of  the  King  from 
Gautama  Buddha  and  of  the  people  from  his 
immediate  disciples.  Authentic  history  begins 
in  the  middle  of  the  fourteenth  century  aj>. 
Long  before  there  were  many  immigrations 
from  the  north,  with  shifting  dynasties,  fre- 
quent wars,  and  uncertain  fortunes.  In  the 
middle  of  the  fourteenth  century  the  King, 
known  posthumously  as  Phra  Rama  Thiboda, 
built  Ayuthia  on  the  site  of  an  ancient  town 
and  made  it  the  capital.  He  extended  the 
Siamese  power  southward  into  the  Malay  Penin- 
sula and  eastward  into  Cambodia.  For  200 
years  peace  and  proq»erity  prevailed.  Ayu- 
thia became  a  large  and  ricn  city.  In  the 
middle  of  the  sixteenth  century  it  was  captured 
an  army  from  Pegu  and  thenceforth  for  more 
than  200  years  there  were  wars  of  varying 
fortunes  with  Burma,  P^pi,  and  Cambodia.  In 
the  seventeenth  century  a  considerable  inter- 
course with  Europe,  China,  and  Japan  was  car- 
ried on.  In  1760  the  Burmese  captured  Ayuthia 
and  after  a  long  struggle  conquered  the  whole 
country  <I767).  They  introduced  a  king  of  their 
own,  and  upon  the  withdrawal  of  their  army 
anarchy  ensued.  A  Chinaman,  the  leader  of  a 
biuid  of  fre^MXitere,  seized  Bangkok  and,  to 
the  joy  of  the  people,  expelled  the  Burmese.  He 
proclaimed  himsuf  King,  as  P'ya  Tak.  He 
extended  his  power  southward  and  eastward, 
but  was  assassinated  in  1782  one  of  his 
generals,  Yant  Fa,  who  estaUished  the  presoit 
dynasty,  the  ruling  mcmareh  bdng  seventh  in 
descent  from  him.  In  1820  intercourse  with 
the  West  was  renewed,  and  in  1825  a  treaty 
was  made  with  the  United  States  and  soon  after 
similar  treaties  witit  other  nations.  In  1856 
Great  Britain  made  a  treaty  which  eetabUsbed 
extraterritoriality  and  put  trade  on  a  secure 
footing.  The  Trmch  protectorate  over  Cochin- 
China  delivered  Siam  from  its  ancient  enemies 
to  the  east  of  i^e  Mekong.  Cambodia  having 
been  previously  reduced  to  the  position  of  a  de- 

rdency.  But  France  desired  access  to  China 
means  of  the  river  system  of  the  peninsula, 
and  it  presently  found  a  pretext  for  aggression. 
It  accused  Siam  of  encroaching  on  the  territory 
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of  Anam,  and  sent  its  fleet  to  Ban^ok  (1898), 
where  it  dictated  temiB  of  peace.  Camhodia 
and  all  the  territory  eaBt  of  the  Mekong  were 
to  be  under  French  protection;  a  belt  extend- 
ing for  a  distance  of  26  IdlometerB  weat  of  the 
WSktrng  was  neutralized,  and  valuable  trade 
priTileges  were  conceded.  Since  that  time  the 
Fresush  iphere  of  Influoice  hae  beoi  extended 
still  fartiier  west.  By  the  Fruieo-Siamese  con- 
vention of  1904  France  obtained  control  of 
about  8000  square  miles  to  the  west  of  the 
Mekong  in  the  south,  as  well  as  of  the  trana- 
MdEMig  portion  of  the  Laos  State  of  Luao« 
Prabaw  in  the  nortii.  Bj  tiie  An^o-Frenw 
oonvennon  of  Uie  same  year  tin  territories  to 
tike  west  of  the  Men  am  and  the  Gulf  of  Slam 
were  recognised  as  in  the  British,  and  those 
to  the  east  as  in  the  Froich,  sphere  of  inflnetoe. 
Ilie  two  powers  also  guaranteed  the  future 
integrity  of  Siamese  territory.  In  1907  more 
territory  was  ceded  to  France,  and  in  1909  tiiree 
states  were  ceded  to  Great  Britain.  In  1912  a 
conBpira<7  against  the  King  was  diseovwed  and 
pot  down  with  great  severi^. 

Blbllognpliy.  McDonald,  Biam:  Ita  Govern- 
mmta,  Monnert,  Cmtoma,  eta  (Philadelphia, 
1871) ;  Eliflte  Redus,  NoavelU  geographic  tmi- 
verteUe,  Tol.  viii  (Paris,  1883);  Carl  Bock, 
Temples  tmd  Blephamta  (London,  1883) ;  A.  R. 
Colquhoun,  Amtmg  the  Bhaiu  (ib.,  1886) ;  lAoa 
de  Aosny,  Bthnoipvphie  du  Siam  (Paris,  1885) ; 
J.  Andersm,  Bngliih  Intereourte  vnth  Siam  in 
the  Beventemth  Century  (London,  1890); 
M.  L.  L.  Fonmereati*  Zies  ruimt  Ktmiret  (Paris, 
1890) ;  id.,  "Le  Siam  aadeii,"  In  Mnsfie  Guimet, 
Amwlev,  vols,  xxrii,  xxxi  {ib.,  1896,  1908); 
H.  W.  Smyth,  Five  Year*  in  Bi<m  (2  vols., 
London,  1898) ;  Augnste  Parle,  Mieeion  Paoie: 
6tude»  divertee  (2  vols.,  Paris,  1808-1902) ; 
J.  McCarthy,  Surveying  and  Eaploring  in  Siam 
(London,  1900);  J.  G.  D.  Campbell,  Biam  im 
the  Twentieth  Century  (ib.,  1902);  C.  Lemire, 
La  F<ra»oe  et  le  Biam^  im~1909  (Paris,  leOS) ; 
A.  C.  Carter  (ed.).  The  Kingdim  of  Biam  (New 
York,  1004);  E.  Yoong,  The  Kingdom  of  the 
Yellow  £o&e  (3d  ed.,  London,  1907);  Julien 
Viand  (Pierre  Loti,  pseud.),  Biam  (Eng.  trans, 
by  W.  P.  Baines,  ib.,  1903) ;  also  The  Directory 
of  Bangkok  and  Biam  (Bai^^cok,  annually). 

SXAl^  Gulf  of.  An  arm  of  tiie  China  Sea, 
lying  between  the  Malay  Peninsula  on  the  west 
and  French  Indo-China  oa  the  east  (M^: 
Siam,  D  6 ) .  It  is  285  miles  wide  at  its  oitranee 
and  extends  inland  in  a  northwesterly  direction 
a  distance  of  470  miles.  Four  rivers,  navigable 
for  a  considerable  distance,  the  chief  of  which 
is  the  Menam,  fall  into  the  gulf. 

SIAMANO,  se^A-mSng  or  sy&'mftng  (Malay 
aHlmang).  The  largest  of  the  gibbons  (q.v.), 
distinguished  from  the  otbera  by  the  circum- 
stance tiiat  the  second  and  third  toes  of  the 
foot  are  joined  together  as  far  as  the  last  joint 
in  the  male  and  to  the  middle  joint  in  tiie 
fonale;  hence  tiie  technical  name,  Bylobatee, 
or  BympJMlangue,  tyndaetyhu.  It  stands  3  feet 
high  and  is  glosay  black  except  for  a  whitish 
beard.  The  hair  is  comparatively  long  and, 
unlike  that  of  other  gibbons,  grows  upward  from 
the  wriat  towards  the  elbow.  The  home  of  the 
Siamang  is  Sumatra,  where  it  dwells  in  troops 
in  the  forests,  swingiiw  through  the  tree  tops 
with  amazing  agility.  It  is  numerous  and  is  fre- 
qnenUy  captured,  but  does  not  endure  ci4>tivi^ 
wdL   
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(1811-74).  A  name  given  to  two  youths,  Eng 
and  Chang,  bom  of  Chinese  parents  in  Siam, 
who  had  uieir  bodies  united  by  a  band  of  flesh, 
stretcbii^  from  the  end  of  ime  breastbone  to 
tb»  same  place  in  the  oppoi^te  twin.  See 
MoNBTWMirr. 
SC-AV-nr.  See  St-NoAN-Fn. 
SIANOTAH,  sy&ng'tftn'.  A  pt«feetural  city 
of  China  in  Hunan,  on  the  Slang  River  (Map; 
China,  K  6).  It  has  ext^sive  auburlw  and 
stretches  along  the  bank  of  the  river  for  4 
miles.  It  is  tiie  commercial  centre  of  Hunan 
and  lies  on  one  of  the  great  water  routes  from 
Pbkiag  to  Cuiton.  Fop..  300,000. 

SrZ.irOYANOVtr,  Mytn^ytsi^aar  (the 
Batanfu  of  Marco  Polo).  A  deparonental  citf 
of  the  Province  of  Hw»^,  China,  at  the  conflu- 
ence of  the  Han  and  Fai  rivers,  the  Han  giving 
the  town  large  trade  through  Hupdi.  Otherwise 
the  town  is  not  so  important  as  Fancheng,  on 
the  (^posite  bank  of  the  Han,  which  has  silk, 
carving,  and  other  industries  (Map:  China, 
K  S).  Siangyang  and  Faaclieng  are  both  noted 
for  the  resinanoe  they  offered  to  the  armies  of 
Knblai  Khan  in  1268-78,  surrendering  only 
when  Marco  Polo's  father  and  uncle  came  to 
the  assistance  of  the  Mongers.   Pop.,  60,000. 

SIBAIi6M,  se'eA-lOn'.  A  town  of  Panay, 
I^ilippines,  m  tiie  left  bank  of  the  river  of 
that  name  in  the  Province  of  Antique,  situated 
9  miles  northeast  of  Buenavista.  Pop.,  1903, 
12,461. 

HTRAWATTTT^  BeT>4-vl'h*.  The  current  name 
of  Abu  Bishr  *Aiiim  Ibo  Uthmaa  ttm  Kanbr,  an 
Arabic  grammarian  of  the  d|^ith  century  B» 
was  a  Persian  and  studied  at  Basra.  He  re* 
turned  to  Persia  and  died  near  Shiras  in  793  or 
796.  Bis  fitob  (book)  is  the  oldest  nstematie 
presentation  of  Arabic  grammar  and  ronains 
the  classic  study  of  the  subject.  Derenbourg  has 
pubUshed  his  text  in  Le  livre  de  SlbavmM 
(Parts,  1881-89),  translated,  witii  Arabic  cnn- 
mentwrtes,  Ity  Jahn,  in  SibmooMr*  B«dk  «ber 
die  Orammatik  (Berlin,  1894). 

8IBBAU).  sn/old.  Sib  Bobest  (1641-1722). 
A  Scottish  phvsician,  geographer,  and  historian, 
bom  in  Edinbuigfa.  He  graduated  at  Leydcn 
(M.D.)  in  1661  and  at  Angers  in  1662.  Heprao- 
ticed  in  his  native  cil^  until  1686.  In  1667  he 
opened  a  botanical  gwrden  for  the  study  of  the 
medical  properties  of  herbs  and  in  1681  was  one 
of  the  foonders  of  the  RotsI  College  of  Fhyrt- 
cians  of  Edinburgh  (president,  1684).  The  fol- 
lowing year  he  was  appointed  physician  to  King 
Charles  II  and  geographer  of  Scotland.  His 
geogru>hical  and  statistical  notes  for  a  descrip- 
tion of  the  natural  history  of  Scotland,  Bootia 
Illuetra*a  (1684),  was  attacked  by  Dr.  Pitcairae 
(q.v.)  and  resulted  in  a  controversy.  In  1686  he 
was  appointed  professor  of  medicine  at  Edin- 
burgh t7nivarsffy.  For  two  years  he  was  a 
Roman  Catholic  and  Uved  in  Lcmdon,  because 
of  Scottish  hostility  to  this  fi^tii.  Sibbald  was 
a  prolific  writer,  especially  on  geographical  and 
historical  subjects.  A  number  of  nis  essays 
appeared  in  1739  under  the  titie  A  Colleotion 
of    Several    Treatieee    in    F<Aio  Oonoeming 

Scotland.   

SIBBALD^  (sA/oldz)  WHALE,  or  Bms 
Whaxx.  A  rorqual  (Baiienoptera  eibbaldi),  the 
largest  known  whale,  reaching  a  lengtii  of  85 
feet  or  more  and  enseading  in  bulk  all  other 
whales  and  all  other  known  animals  living  or 
eoEtinct  It  passes  most  of  the  year  in  the 
opoi  ocean,  wuidering  iato  every  sea,  but  early 
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in  smnmer  approaches  northern  coasts  for  the 
purpose  of  reproduction.  At  this  time  its  sole 
food  is  a  small  scfaizopod  crustacean  {Eupkoit- 
«ia>,  similar  to  the  opoesum  shrimp,  which 
fwaims  in  tiie  North  Atlantic  This  whsls  is 
dark  bluish  gray  in  oolor  with  whitish  spots 
on  the  breast  and  blade  baleen.   Bee  Whalk 

SIBKLIXTS,  st-bftOl-VB,  Juv  {I860-  ). 
The  greatest  of  Finnic  composers,  bom  at 
Tarastehus.  From  1885  to  1888  he  studied 
under  Wegelins  at  the  Helsingfors  Conserratory. 
Then  he  took  a  course  in  counterpoint  with 
A.  Becker  in  Berlin  and  spent  1890-91  in  Vienna, 
studying  with  Ooldmaik  and  R.  Fuchs.  In 
1893  he  was  appointed  professor  of  composition 
at  Helahigfora  Conserratory.  His  first  eompo* 
sMons  showed  strikiiu  :  or^^nality  and  attracted 
gmeral  attention,  and,  to  ^able  him  to  derote 
his  entire  time  to  composition,  the  Senate  <d 
Helsingfors  voted  him  a  liberal  annuity.  When 
he  risited  the  United  States  in  1914  to  conduct 
some  of  his  works  at  the  twenty-eighth  Norfolk 
( Oma. )  FestiTal,  Yale  University  c<Mif ored 
upon  him  the  degree  Mus.  Doc.  llie  music  of 
Slbdins  Is  Immded  upon  the  folk  melodies  of 
naland,  his  diief  soureea  of  inqiiratioii  bring 
natme  and  the  national  sagas;  his  charac- 
teristics, earnestness  and  sublimity,  with  little 
joy  or  merriment.  His  command  of  technical 
details  is  supreme,  with  instrumentation  full 
of  subtle  liriits  and  shadows,  feeling  deep  and 
sincere,  artistic  taste  unerring.  His  principal 
works  are  an  open.  The  Maid  in  the  Tower 
(1896) ;  ineldental  mnaie  to  PmaVu  KUtiiff  OhriB- 
Ham  JI,  lUeterlln^fl  FriMw  e#  M&iMMde, 
Paul's  Die  Spraeke  der  FfimI,  Strindberg's 
Bvemehvit;  four  symphonies  (E  minor,  D,  C,  A 
minor) ;  the  symphonic  poems  The  8v>an  of 
TwmO^  En  Saga,  FuUtrndia,  FrUhUngglied, 
LetnmhiJedinen  rieht  heimwSrtt,  Tfaohtlioher  Ritt 
tmd  Sonnenauffftmg,  PohjoUt's  Daughter,  The 
Dryad,  Beletum't  Qcetmal,  AaUottaret  (Nymphs 
of  the  Oeeu) :  LnoMiotar,  a  vitdin  emoerto 
in  D  minor;  a  funeral  march,  /»  Memortam; 
a  pantemime,  Searamouche;  some  choral  works; 
piano  pieces;  songs,  one  of  which,  Bvarta  Rotor, 
18  eqieeiaUy  eeldirated.  Ctnunlt  Roea  New- 
nuutdi,  JeM  Bih^iue,  A  FttmSth  Oon^oeer  (Leip> 
rig,  1906). 

&13WBJA.  An  opera  hy  Oiordano  <q.T.), 
first  produced  in  Billan,  Dec.  19,  1003;  in  the 
United  States,  Feb.  S,  1908  (New  York). 

SIBS'BIA.  An  Adatie  possession  of  Russia, 
embracing  more  than  one-half  of  the  area  of  the 
atbe  ^npire— 4381>882  square  miles,  more 
than  one  and  one-half  times  as  great  as  that  of 
the  United  States  (ezolnsln  of  Alaska).  It  is 
divided  politically  into  four  governments,  Ir- 
kutsk, Tobolsk,  Tomsk,  and  Yeniseisk,  and  six 
provinces,  Amur,  Kamchatka,  Primorskaya, 
Sakhalin,  Tranrt»aikalia,  and  Yakutsk.  While 
most  of  Siberia  has  belonged  to  Russia  for  some 
centuries  and  about  90  per  cent  of  the  popula- 
tion is  of  Rnsrian  origin,  the  Amur  lands  and 
the  soutiiem  part  of  the  littoral  (Pacific  coast) 
were  not  detached  from  China  till  18S8  and 
include  only  a  moderate  number  of  Russians. 

fStmogntiiy.  Excepting  in  the  Amur  basin 
and  the  Pacific  littoral  the  country  slopes  gently 
from  south  to  north,  carrying  the  drainage  to 
the  Arctic  Ocean.  The  Arctic  shore  is  low,  flat, 
indented  In  the  weet,  mwre  regular  in  the  east, 
aad  only  in  the  Taimyr  Peinnsnla,  with  low 
mountain  ranges  roughly  paralleling  the  coast, 
is  the  plaW*"  diaimeter  brokoi.  .The  barren 
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tundra  merges  gradually  near  the  Arctic  circle 
into  the  marshes  and  forest  belt  to  the  south, 
and  these  in  turn  in  the  west  merge  into  the 
agricultural  tracts  of  southern  Siberia.  A  pe- 
culiar feature  of  the  tundra  is  that  the  soil  is 
perpetually  frozen  to  great  dwths,  the  frost 
going  down  near  the  pole  of  cold,  east  (tf  the 
Lam  River,  to  a  depth  of  660  feet  Intervening 
in  this  frozen  soil  are  lajnrs  of  clear  blue  ice, 
called  ground  ice.  In  this  frozen  mass  the  re- 
mains of  mammoths  and  other  oniwia  luive 
lain  probably  nnce  the  time  of  the  great  glacial 
epoch.  The  surface  thaws  in  summer,  covering 
the  northern  regions  with  almost  impaesable 
mud,  but  pennitting  the  growth  of  short-seasmi 
flowers.  The  coast  lands  of  the  Pacific  frontage, 
on  the  emtrary,  in  a  rwim  ol  more  abundant 
rain  are  fringed  by  high  forest-clad  noontain 
ranges  so  near  the  sea  uiat  Uttie  opportnni^  is 
givm  for  de^  indentations,  there  being  long 
stretches  of  nearly  straight  shore  line.  Siberia 
has  only  a  few  islands  of  much  in^ortance,  the 
new  Siberian  group  of  the  Arctic  and  nortiiem 
Sakhalin  in  the  Pa<nfic  being  most  noteworthy. 
The  surrounding  seas  are  shsilow,  usuallv  for  a 
Umg  distance  fnnn  tiie  land.  South  of  the  Are- 
tic  region  the  Yenisei  River  divides  Siberia  into 
two  greatly  differing  parts.  The  region  to  the 
west,  nearly  the  whole  of  Weet  Siberia,  consists 
of  vast  level  plains,  almost  completely  covered 
in  the  northwest  witii  one  of  the  most  exteiuive 
swamp  r^ons  of  the  world,  in  which  many 
rivers  wind  sluggish  and  tortuous  courses.  The 
nfpxm  of  swami^  lands  enbraoes  nearly  all  of 
the  Qovemment  of  lV>boliiE  and  the  northern 
part  of  Ttmnk;  scattered  tiirongh  the  wwaw 
area  and  over  the  southern  plains  are  thousands 
of  li^es,  most  of  them  very  small,  relics  of 
the  ice  age.  The  eastern  part  of  Tomsk  belongs 
in  t<HK)graphic  aspects  to  eastern  Siberia,  which 
strikmny  contrasts  with  most  of  the  region 
west  of  the  Yenisei.  The  southern  part  of  this 
region  is  the  chief  re^ni  of  agrienltnre  and 
population. 

As  West  Siberia  is  a  land  of  low  swamps, 
plains,  and  lakes,  so  eastern  Siberia  to  tiie 
Pacific,  especially  in  the  south,  is  a  land  of  low 
plateaus  sloping  gradually  to  the  Arctic  and 
surmounted  by  m&ny  ranges  of  mountains,  not 
high  but  giving  tiie  country  a  rugged  character. 
The  ranges  have  a  general  northeast  and  south- 
west direction,  following  the  trend  of  the  back- 
bone or  central  feature  ct  tiie  re^on-^he  chain 
known  as  tiie  Yablonol  and  Stanovoi  mountains, 
whidi  extends  unbrokenly  from  tiie  Chinese  bor- 
der east  of  Lake  Baikal  to  Bering  Strait,  about 
4300  miles.  In  the  far  north  the  ranges  dwindle, 
so  that  the  great  low  plain  of  north  Euro-Asia 
is  continued  practically  without  interruption  to 
Bering  Sea.  The  eastern  mountains  are  tiie 
region  of  mining,  witii  agrienltnral  opportnnl- 
ties  in  numy  valine.  The  behest  mountains 
are  the  Altai,  Sayan,  Yablonoi,  and  Stanovoi 
mountains,  the  culminating  point,  outside  of 
Kamchatka,  being  the  Byelukha,  in  the  Katnn- 
ski-Altai,  which  has  an  elevation  of  nearly 
16,000  feet.  The  isolated  mountain  district  of 
Kamchatka  reaches  in  numerous  peaks  eleva- 
tions of  from  10,000  to  nearly  16^000  feet  and 
Mount  Makachingu.  the  highest  summit  north 
of  the  Arctic  circle,  is  8600  feet  hi^. 

Hardrograply.    The  four  rivers,  the  Obi, 
Yenisei,  Lata,  and  Amur  <qq.v.).  have  great 
length  and  very  extensive  basins  and  with  their 
tributaries  afford  about  30,000  miles 
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of  interior  naTigaiion.  The  Obi  and  iU  tribn- 
tary  the  Iiiysh  are  the  most  important  rivers 
of  Siberia,  flowing  as  they  do  through  the  most 
fertile  and  {x^uloiu  distriotB  in  the  taouthwett 
of  the  oonntry.  The  Obi  wiUi  ite  affluenta  mp- 
pliea  more  tun  9000  miles  of  navigation.  Its 
estuary  on  the  Kara  Sea  is  very  large,  but  ves- 
sels drawing  more  than  12  feet  cannot  enter  it. 
Its  long  tributary,  the  IHysh,  is  also  navigable. 
The  Yenisei  is  navigable  for  I860  miles,  and 
ocean  steamers  might  ascend  it  for  1000  miles, 
llie  ice-choked  northern  sea.  however,  makes 
the  Yenisei  as  well  as  the  Obi  unimportant  in 
sea  trade.  Local  trade  and  steam  navigation 
are  derelopiDg  along  the  river,  but  its  ohief 
importance  is  as  a  link  in  the  line  of  Tater 
communication  between  Lake  Baikal  in  eastern 
Siberia  and  Tiomoi,  near  the  west  boundary — 
a  very  important  route  more  than  halfway  across 
Siberia.  This  route  is  by  way  of  the  Angara 
tributary  of  the  Yenisei  from  Lake  Baikal  and 
Irkutsk  by  steamer  400  miles  to  Bratski  Ostrog^ 
where  rapids  obstmet  steam  navigation,  thcnt^ 
the  improvemoits  rcqidred  to  make  tteamera 
available  around  the  worst  rAp'<lB  miles) 
would  not  be  very  costly,  l^ence  the  route 
is  uninterrupted  to  the  Yenisei,  down  that  river 
to  the  Kass,  whose  source  lies  near  that  of  the 
Ket  tributfuy  of  the  Obi.  These  riven  were 
canalized  and  connected  by  a  canal,  so  that 
boats  pass  betwe»  the  Yenisei  and  the  Obi  {586 
miles) .  The  route  ecmtinnet  on  the  Ir^sh  and 
its  Tob<ri  tributary  to  Tinmen,  over  SOOO  miles 
by  water  from  Irkutsk.  At  that  pnaint  ^rac^t 
is  transferred  betweoi  boat  and  railroad.  The 
route  is  at  its  beet  a  very  circuitous  one,  and 
it  carries  the  principal  products  of  Siberia  to 
a  land  which  abounds  in  similar  products  and 
in  which,  accordingly,  they  have  a  smaller  valiw 
than  th^  would  have  elsewhere. 

The  Lena  is  navigable  1^  river  steamers  for 
1760  miles  from  its  mouth  and  serves  consid^ 
able  local  traffic  The  Yana  and  Eolima,  other 
large  Arctic  rivers,  are  still  little  known.  The 
Amur  basin  supplies  8040  miles  of  navigation 
including  the  Amur,  the  Shilka  and  Ingoda,  the 
Sm  and  its  tributaries,  Uie  Sungari  and  its 
tributaries,  and  the  Uesuri.  The  great  com- 
mercial disadvantage  of  the  Siberian  rivers  is 
that  th^  are  open  to  navigation  only  from 
three  to  five  months  in  the  jrear.  Lake  Baikal, 
the  largest  fresh-water  lake  in  Asia,  is  in  eaat< 
on  Siberia.  Considerable  agricultore  is  do* 
velt^ing  around  ita  shores,  and  the  government 
has  constructed  a  number  of  ports  to  facilitate 
the  lake  trade. 

Climate.  The  winters  are  long  and  very  se- 
vere, but  exceedingly  dry;  the  summers  are 
short  and  hot.  In  the  agricultural  districts  of 
both  eastern  and  West  Siberia  the  mean  annual 
temperature  Is  approximately  82*  F.  The  mean 
summer  temperatures  are  62*  in  the  east  and 
63.6*  in  the  west;  the  mean  winter  temperatures 
are  —0.4*  in  the  east  and  1.4*  in  the  west. 
Summer  on  the  farming  lands  of  West  Siberia 
ia  as  warm  as  in  central  Russia.  The  tempera- 
tures farther  north  are  muoh  colder.  Verk- 
hoyansk, northeast  of  Yakutsk,  for  a  long  time 
considered  the  coldest  spot  in  the  world,  has  a 
mean  annual  temperature  of  8.2*  F.,  a  mean  in 
January  of  —66*  F.  and  a  maximum  oold  of 
—90*  to  —98*  F.  The  rivers  are  frozen  from 
160  to  200  days  in  the  year.  Excepting  on 
parts  of  the  Pacific  coast  the  rainfall  is  miall, 
sometimes  insufRdent  to  mature  the  wheat  crop. 
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The  annual  rainfall  at  Aryan  (Sea  of  Okhotsk) 
is  36  inches:  Yakutsk,  10  inches;  Kiakhta.  8 
indies;  Tobolsk,  18  inohaa. 

nonk  The  tredess  northern  tundras  have 
mosses,  lichens,  and  stunted  shrubs  on  their 
surface.  South  of  the  tundras  is  the  wide  and 
extensive  forest  zone — first  the  low  forests  in 
which  birch,  larch,  and  silver  fir  grow  vigor- 
ously enough  to  merit  the  name  of  trees;  then, 
faxUus  south,  forests  of  lai^  trees.  The  wood- 
lands, from  the  Urals  to  nr^mi'hat.lfa.,  are  inter- 
rupted only  1^  the  rivers,  peat  bogs,  marshes,  or 
narrow  ravines.  Conifers,  the  prevailing  trees, 
iiMsluding  species  common  to  Europe,  and  the 
Pimtt  p^aMa  peeuUar  to  eastern  Siberia,  is  very 
tall  and  slender,  but  little  used.  The  Siberian 
cedar  (Fimtt  cembra),  used  for  furniture,  is  of 
value.  The  most  common  and  hardy  tree  is  the 
larch,  found  throughout  the  forest  zone.  Many 
trees  onnmon  to  tunperate  Europe  also  occupy 
large  areas.  Forest  flres  ham  dssidated  mi^ 
woodland. 

Famuu  All  the  waters  bordering  l^berla»  as 
well  as  its  rivers  and  lakef,  abound  with  fish, 
which  are  a  large  food  resource.  The  real  incen- 
tive to  the  Russian  conquest  of  Siberia  was  the 
great  abundance  of  animals  whose  furs  in  that 
climate  have  great  softness,  warmth,  and  light- 
ness. Thouf^,  owing  to  overhunting,  many  of 
these  have  bectmie  extremely  rare,  Siberia  is 
to^y  the  lanest  source  of  furs,  surpassing 
Canada  and  Russia.  Amnny  fur  »niTn«J«  of 
the  forests  aro  the  polar  hare  and  fox,  tha  sable, 
otter,  red  fox,  arming  wolf,  bear,  and  the  gray 
aquirrd,  of  ^rtiieh  about  1,000,000  skins  are 
taken  every  year.  Burrowing  animals  are  very 
numerous  in  the  south.  The  tiger  is  still  found 
in  the  south  and  southeast,  especially  abundant 
in  the  Amur  r^on.  The  Arctic  tribes  have  the 
reindeer,  and  the  camel  is  used  in  the  more 
southerly  parts. 

Ooology  uid  Xineral  Basouross.  Most  of 
the  lowland*  are  overlaid  with  recent  deposits 
resting  upm  Psieosoie  w  Mesozoio  roda.  Tha 
extreme  northeast  is  composed  dil^y  of  Paleo- 
zoic rocks.  The  direction  of  the  mountain 
ranges,  chiefly  granite,  was  determined  ages  ago 
by  tiie  great  disturbances  that  fractured,  folded, 
or  upheaved  the  earth's  crust.  The  high  moun- 
tains of  Kamchatka  are  distinguished  by  young 
eruptive  rocks  and  acUve  volcanoes.  Gold  min- 
ing in  Siberia,  which  produces  about  two-thirds 
of  Russia's  gold,  dates  badt  to  1746.  but  It  is 
only  within  the  past  decade  that  modem  mining 
meuiods  have  made  this  industrr  important. 
In  1012  the  mines  yielded  1,014,167  troy  ounces 
of  gold  and  134,406  ounces  of  silver,  both 
amounting  in  value  to  $20,087,004.  But,  for 
lack  of  good  roads  and  owing  to  the  high  cost 
of  labor,  the  gold-mining  indust^  is  stUl  un- 
devdoped.  The  qnarts  afpodts  hsd  until  re* 
eently  Men  negleoted,  and  the  placers  are  woriEed 
by  antiouated  and  expensive  methods.  Silver  is 
mined  coiefly  in  Nertchinsk  (Amur  region)  and 
Semipalatinsk.  Coal  mining  has  been  greatly 
stimulated  by  the  opening  of  the  Trans-Siberian 
railroad,  no  less  than  100,000,000  poods  of  cdfil 
being  mined  in  1012.  The  production  of  copper 
in  Siberia  amounted  to  about  3780  tons  in  1011. 
Idttie  attention  has  yet  been  paid  to  the  mining 
of  iron,  lead,  and  tin,  thoiuh  depodts  of  all 
these  minerals  are  found.  Siberia  is  partion- 
larly  rich  in  graphite  used  dddly  for  lead- 
pendl  mannfaentre. 
Agrlenltnrs.    Agriculturally,  Siberia  must 
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be  divided  into  western  and  eastern  halves. 
Western  Siberia  is  more  fertile  and  more  tiiickly 
populated  and  is  chiefly  devoted  to  agriculture 
(nine- tenths  of  the  inhabitants  are  tilla>s  of  the 
•oil),  while  mining  and  hunting  are  still  more 
prominent  in  east  Siberia.  All  the  land,  with 
unimportant  exceptions,  belongs  to  the  crown, 
which  leasee  it  to  the  separate  communes,  to  be 
mlistributed  among  the  inhabitants  from  time 
to  time.  All  the  best  fanning  land  has  been 
taken  up,  and  many  immigrants  are  now  trying 
to  make  hnnes  by  the  difficult  operation  of  clear- 
ing timber  fnnn  the  southern  edge  of  the  wood- 
lands. Farmii^,  in  the  Amerioao  sena^  can  be 
carried  <m  only  in  the  south  (in  the  west  up  to 
lat.  eo*  N.;  in  ths  east  to  66"  )>  where  most  of 
the  ordimtiy  grains,  potatoes,  onions,  melons, 
etc,  are  grown.  The  agricultural  or  southern 
belt  of  West  Sib«-ia  extends  from  the  western 
border  to  Lake  Baikal,  approximating  180,000 
square  miles,  three-fourths  of  which  is  good 
farming  land  with  an  alluvial  soil  (in  the  ex- 
beme  west  the  sinl  is  bUek  earth  like  that  of 
the  Russian  wheat  belt)  well  adapted  for  the 
cultivation  of  wheat,  oats,  rye,  and  barley,  as 
well  as  for  cattJe  raising.  The  agricultural 
developmrat  of  Siberia  may  be  gauged  by  the 
enormous  demand  for  agricultural  miplanents 
and  machinery,  necessitating  in  1013  over  600 
wardionses  and  foreign  branches  for  their  sale 
and  involving  a  turnover  of  about  $6,600,000. 
It  ia  ertimated  that  300,000,000  acres,  aU  told, 
may  nltimately  be  turned  into  farming  lands, 
of  whieh  the  Amur  and  maritime  Novinees  will 
supply  aboot  69,000,000  acres.  The  summers 
in  the  east,  however,  are  not  very  favorable  for 
cereal  crops  on  account  of  excessive  moisture. 
Elsewhere,  however,  considerable  quantities  of 
cereals  and  pulse  are  grown,  reaching  248,640,- 
000  poods  in  1914.  Fruit  and  vines  flourish 
only  in  a  few  shdtered  loealitiea  <m  the  Ussuri 
River. 

Horses,  cattle,  and  sheep  are  bdiind  agricul- 
ture in  importance  tmt  stodc  raising  is  a  grow- 
ing industry,  particularly  in  West  Siberia.  In 
1911  about  17400,000  horses  and  cattle  were 
found  in  the  principal  provinces,  while  in  the 
whole  of  Siberia  the  number  of  she^  and  goats 
in  1913  was  6,106,026.  In  1880  no  butter  was 
made  but  by  1904  there  were  2830  factories, 
while  in  1912  these  numbered  2204  in  the  Gov- 
ernment of  Tomdc  alone.  Hie  same  year  the 
export  of  butter  from  Siberia  amomtted  to 
77,642  short  tons  and  exceeded  In  v^ue  $30,- 
900,000.  In  1913  the  quantity  of  butter  ex- 
ported reached  4,068,660  poods. 

Idumfactarea  Previous  to  1800  the  manu- 
facturing industries  were  confined  almost  en- 
tirely to  tanning,  tallow  boiling,  distilling, 
brickmaking,  and  on  smelting  <gold  and  silver 
ore  treated  at  Barnaul  and  NertdibtBk).  The 
building  of  the  Trans-Siberian  Railroad  gave 
considerable  impetus  to  manufacturing  by  mak- 
ing it  easier  and  lees  costly  to  import  machinery 
for  mills.  At  the  same  time  the  railroad,  by 
enlarging  the  facilities  for  the  importation  of 
Rnsrian  manufactures,  injured  the  household  in- 
dustries, which  formerly  supplied  most  of  the 
clothing,  furniture,  and  ntennls.  Tomsk  (pop., 
112,000  in  1913)  is  I9  far  the  largest  manufac- 
turing centre.  Its  nulls  and  factories  are  now 
suppling  porcelain,  r^ed  sugar,  flour,  iron 
wares,  carpets,  and  other  products  In  consider- 
able vmric^.  Other  wsstent  towns  also  are 
growing  in  this  reqteot    In  the  east,  in  the 
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Amur  Province  alone,  there  were  in  1011  no 
fewer  than  789  industrial  establishments,  with 
a  turnover  of  $6,890,142.  Together  with  the 
Maritime  Province  it  eanployea  116,000  work- 
men in  1912.  The  chief  impediments  are  lack 
of  good  workmen  and  tiie  high  cost  of  fuel. 

Commerce.  Few  trade  statistics  for  Siberia 
are  published.  The  enormous  distances  betweoi 
different  parts  of  the  country  have  always  ham- 
pered both  the  domestic  and  the  export  trade, 
but  this  situation,  mitigated  by  the  develop- 
ment of  steam  navimtion,  has  been  still  further 
inq>roved  by  the  Trans-Siberian  Railroad,  so 
that  a  great  deal  of  grain  is  now  sent  frmn  West 
to  eastern  Siberia,  and  mom  wheat  and  live 
cattle  are  s^t  to  Russia  and  other  Eurmean 
markets.  Wheat,  which  has  been  exported  firom 
West  Siberia  to  European  Russia  ^nce  1899, 
constitutes  the  major  portion  of  the  exports  of 
grain.  Butter  is  exported  more  profitably  than 
cereals,  and  is  handled  by  Danish,  German,  and 
English  firms,  whose  representatives  send  it  to 
refrignators  alcng  the  railroads.  Siberia's  egg 
trade  is  rapidly  growing  in  importance,  while 
its  meat  is  exported  in  iMge  qnantittoi^  some 
30,000  tons  annually.  The  oanrying  trade 
of  Siberia  has  reached  74,000,000  poo&  annu- 
ally. Its  home  trade  has  also  grown  consider- 
ably since  1906— from  60,000,000  to  160,000,000 
rubles  annually.  An  enormous  amount  of  tea 
is  still  transported  by  sledge  in  winter  and  by 
the  river  routes  in  summer.  General  manufac- 
tures, iron  and  steel,  and  sugar  (practically  all 
from  Russia)  are  the  ehief  impons.  The  free- 
trade  poliinr,  long  maintained  in  Siberia,  ceased 
in  1960,  when  the  heavy  duties  levied  in  Euro- 
pean Russia  were  imposed  at  the  Siberian  fron- 
tiers and  ports.  A  short  free  list  includes 
cereals  (eastern  Siberia  not  raising  all  the  grain 
needed)  and  agricultural  and  mining  machinery. 
All  Chinese  products,  excepting  tea  and  spiritu- 
ous liquors,  are  on  the  free  11^. 

Tniupwtntlon  and  Gcunmimiention.  There 
were  in  all  416  steamers  in  Siberian  waterways 
in  1010.  Of  these  200  were  on  the  Amur  sys- 
tem and  140  on  the  Yenisei.  The  Siberian  rail- 
road has  not  yet  greatly  affected  the  business  of 
the  river  routes,  mccpting  in  gr^  trameporta- 
tion. 

The  Trans-Siberian  Railroad,  which  was  begun 
in  1891  and  completed  in  its  main  features  in 
11  years,  indnding  a  branch  across  Abunehuria 
to  Port  Arttiur  and  Dalny,  starts  from  Tchelia- 
binsk,  on  the  eastern  slope  of  the  Urals.  Ito 
length  to  Yladivostok,  on  the  Pacific,  is  about 
4600  miles.  The  continuous  railway  route  from 
St.  Petersburg  to  Vladivost<^  is  6481  miles  long. 
The  road  cost  $172,626,000.  It  is  giving  an 
impetus  to  agriculture  and  all  other  business 
enterprises  of  tiie  country,  while  its  branches 
north  and  south  (all  fed  by  a  great  river  traffic) 
open  up  vast  new  areas  to  eolonizati<m.  This 
railroad  proved  of  great  importance  to  Russia 
in  the  War  of  the  Nations,  as  the  only  route 
by  which  merchandise  could  be  imported  during 
the  parts  of  the  year  in  which  the  port  of  Arch- 
angd  was  closed  by  ice,  the  Baltic  having  been 
closed  by  mines  and  German  war  vessels.  The 
value  of  merchandise  sent  from  the  United  States 
to  Rusria  by  way  of  Vladivostok  and  tiie  Trans- 
Siberian  Railway  was  about  $46,000,000  in  1916. 
The  sea  trade  is  comparatively  small.  The  vessels 
clearing  from  Vladivostok,  the  commercial  port 
of  the  Russian  Far  East,  carried  1,146,000  tons 
in  lOU.   North  of  this  port  is  Alezandrovski, 
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which  Soada  hu  turned  into  a  ooaling  Btatim 
for  its  warah^  A  number  of  mu«hant  Teasels 
have  flueoeaafally  made  their  waj  between  Euro- 
pean ports  and  the  moatlis  of  tike  Obi  wad  Yeni- 
sei rivers  through  the  Kara  Sea  and  Arctic 
Ocean,  but  this  route  is  as  yet  erf  di^t  com- 
mercial importance. 

In  1912  Siberia  bad  624S  educatiooal  insti- 
tutions with  344,678  pupils,  while  its  university 
at  Tomslc  had  1347  students.  The  «Mning  of 
the  Pewles'  Univeirity  in  1912  (called  the 
TomslE  House  of  Science),  with  free  instruction 
to  all,  marks  an  important  departure  in  the 
hUfher  education  of  Siberia.  The  predominant 
religion  is  Orthodox  Greek.  The  population  in 
1012  was  9,677,900.  The  Russians  constitute 
about  two-thirds  of  the  population,  composed 
of  free  Immigrants  and  tneir  descendants  and 
the  exiles  and  their  deacendanta.  The  Russiui 
immigration  to  Siberia  was  8,070,000  betwesn 
1890  and  1910,  while  the  entire  number  of  immi- 
grants in  1913  was  327,430.  Many  of  tbeae, 
disheartened  by  their  pioneering  experiences, 
returned  to  European  Russia,  'ttm  to  the  Rus- 
sians in  numerical  importance  are  the  Kir^izes, 
Buriats,  and  Yakuts. 

For  government  and  further  details,  see 
Russia. 

Bthnolocy.  The  peopka  of  Siberia  are  eth- 
nogn^ihioaUy  and  linguiatioally  vwy  diverse. 
A^rt  from  tbe  Rnsrians,  who  number  about  01 
per  cent  of  the  total  p(^alati<ra,  several  thou- 
sand Poles  and  about  5000  Germans,  besides  the 
Semites  and  the  Aryan  gypsies,  about  8000  and 
6000  respectively,  the  Siberians  are  mainly  Ural- 
Altaic  in  race.  The  tribes  of  West  Siberia  are 
akin  to  the  Samoyeda  (q.v.),  who  tiiemselves 
number  about  1 1 ,000  through  the  western 
Finns,  wbile  the  eastern  Siberians  bekmg  to  ttie 
Tungusic  group  (see  TimetTS).  and  tiiere  is 
a  large  population  of  the  so-caJled  Pale- Asiatic 
stock.  The  western  tribes  comprised  under  the 
name  of  Yeniseians  include  6000  Woguls,  the 
Ostiaks,  of  whom  there  are  about  3600,  and  the 
Soiots,  numbering  some  2000.  The  Tungusic 
population  amounts  to  60,600.  The  Turko-Tatar 
division  of  the  Ural-Altalo  family  in  Siberia 
comprises  230,300  Yaki^  and  100,000  Tatara 
proper,  while  the  Mongolic  division  includes 
^69,000  Buj^ats,  30,600  Chinese  and  Manchus, 
and  2000  ^reans.  Tbe  Pale-Asiatic  division  is 
represented  by  8000  Tchulstchi,  7000  Koriaks 
and  Yukaghirs,  6000  Oilyaks,  4000  Kamehad^ee, 
and  1600  Aino.   See  UaAL-AlxAic. 

History.  The  history  of  Siberia,  an  episode 
in  tiiat  of  the  Russian  Elmpire,  Is  a  history  of 
national  expansion— «f  adventora,  explorauon, 
settlement,  and  development — a  process  still 
going  on  in  all  its  phases.  Tbe  Russiui  chnm- 
icles  mention  a  Russian  expedition  to  the  "land 
of  Siberia"  under  date  of  1483.  In  the  sixteenth 
century  a  Tatar  khanate  was  formed  in  Siberia 
with  the  capital,  Sibir,  on  the  river  Irtvsh. 
These  khans  carried  on  negotiations  with  fvan 
the  Terrible  for  tiie  recognition  of  a  Russian 
protectorate  over  their  Idumate,  but  without 
reanlta.  The  conquest  of  Siberia  was  the  work 
of  the  enterprising  family  of  Strt^nov,  who 
carried  on  an  active  trade  in  eastern  Russia 
near  the  Urals  and  who,  favored  by  liberal  con- 
cessions from  the  crown,  founded  towns  and  de- 
veloped tbe  country.  In  1579,  with  the  Czar's 
permission,  they  eeat  into  West  Siberia  an  ex- 
pedition of  about  800  men,  under  the  command 
of  an  outlaw,  Vsssili,  commonly  known  as  Yer- 
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mak  (mlllstoae),  a  Rnaaian  who  had  Joined 
the  Dim  Coasadcs.  Yomak  defeated  tlie  Tatars, 
^Vtnred  Ucer  or  Sibir,  the  cartel  of  Kutchum 
Khan,  and  won  pardon  and  honor  by  giving  a 
new  empire  to  Russia.  In  the  spring  of  1682 
he  sent  to  Moscow  the  report  of  his  triumph. 
Yermak  was  killed  in  1684  but  Russia  held  the 
country  he  had  won.  Tc^olsk  was  built  on  the 
site  of  Sibir  in  1687,  and  many  forts,  or  ostrogt, 
were  located  at  strat^c  points,  llie  Silierun 
Mbea  offered  little  organized  redatance  to  Rua- 
sian  abaorpticm.  Southward  there  was  trouble 
from  the  warlike  tribes  of  Coitral  Asia,  and  this 
determined  the  direction  of  Russian  expansion 
eastward  along  the  line  of  least  resistance.  In 
1636  tiie  eqilorers  and  fur  traders  had  reached 
the  mouth  of  the  Yenisei,  in  1637  they  had 
moved  forward  to  the  Lma,  two  years  later  tiiey 
were  on  the  shores  of  tiie  Sea  of  Okhotsk*  and 
before  the  eloae  of  tiie  oentnir  the  peninsida  of 
Kamchatka  had  been  brought  under  Russian 
authority.  In  tiiis  r^on  th^e  was  no  oiganised 
government;  its  conquest  was  the  peaceful  work 
of  the  pioneer,  interrupted  by  attacks  from 
hostile  natives.  Si1>eria  extended  thai  south- 
mird  to  the  Irtysh,  the  bonndaiy  of  M<mgolia, 
and  to  the  Amur. 

When  the  Russians  under  Khabarov  reached 
tbe  Amur  in  1661,  thw  eame  into  contact  with 
the  Manehn  power,  which  hod  lust  conquered 
China,  and  the  strnnle  hwan  for  the  ocmtrol 
of  the  Amur  and  forManchuria,  The  advance 
on  the  Amur  was  due  to  the  enerj^,  fbreaij^t, 
and  administrative  ability  of  Khabarov,  who 
successfully  withstood  the  Manchus.  In  1689, 
when  Russian  interests  were  in  less  competent 
hands,  the  Treal?  of  Nertchinsk  was  made  be- 
tween Russia  and  China,  tbe  first  treaty  made 
by  the  latter  Empire  wiUi  a  Weatem  yower. 
By  this  treaty  Russia  yielded  the  middle  and 
lower  portions  of  the  river,  and  the  stru^le  for 
the  Amur  was  not  resumed  until  the  middle  of 
tbe  nineteenth  century.  During  this  period  tiie 
attention  of  Russia  was  turned  more  to  the  weat» 
whither  it  bad  been  directed  by  Peter  the  Great. 
In  1847  General  Muraviev  (q.v.)  was  appointed 
Governor-General  of  eastern  Silieria.  He  ob- 
ttdned  authority  for  eatabliahing  a  post  of  the 
Ruasian-American  CcHaipany  at  tine  mouth  of  the 
Amur,  for  the  formation  of  an  effective  military 
force  from  tbe  Cossack  settlers,  and  finally  in 
1863  for  the  occupation  of  De  Castries  Bay  on 
the  Gulf  of  Tartary  and  of  the  island  of  Siucha- 
lin.  Still  the  hostile  attitude  of  the  Asiatic 
Department  in  St.  Petersburg  embarrassed 
Muraviev  until  tbe  outbreak  of  the  Crimean 
War  gave  him  hia  great  opportunity.  With  a 
view  to  the  adequate  defraae  of  Ruaaian  intMeets 
on  the  Pacific,  he  was  empowered  to  conduct 
n^tiationa  with  the  Chinese  eovemment  di- 
rertly,  without  reference  to  St.  Petersbui^,  and 
to  open  communication  by  the  Amur  between 
Nertchinsk  and  the  coast  and  thence  with  the 
fortified  port  of  Petropavlovsk  in  Kamcliatka. 
In  May,  1864,  be  led  an  expedition  down  the 
Shilka  uid  thence  down  the  Amur*  which  had 
bera  so  \ong  closed  to  Russia.  On  August  20 
an  Engli^  and  French  squadron  of  eight  vessels 
with  236  guns  arrived  off  Petropavlovsk  and 
b^an  an  attack  on  September  1.  This  attack 
was  devoid  of  results.  It  was  renewed  on  the 
24th,  when  the  allies,  after  silencing  some  of  the 
batteries,  were  repulsed  in  their  land  assault 
with  loss  of  about  one-third  of  their  700  men. 
Knowing  that  wiother  attadc  would  be  made  1^ 
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the  allies  in  greater  force,  Muravier  ordered  the 
abandonment  of  PetropavloTsk  early  in  1866 
and  concentrated  his  Btrengtli  about  the  month 
of  the  Amor.  Gmpovered  as  a  plenipotentiary 
to  amage  a  trealy  with  China^  he  ooDchidBd  in 
Ifay,  1858,  the  Ocmvcnticn  of  Algun,  whieb  made 
the  Amnr  the  boundary  between  the  two  coun- 
tricB,  the  left  bcuik  to  belong  to  Russia,  the  right 
as  far  as  the  Ussuri  to  China  and  from  the 
latter  river  to  Korea. 

In  1800,  by  the  Treaty  of  Pddn,  Russia  se- 
cured the  country  between  the  Uasuri  and  the 
sea,  and  in  the  same  year  VUdivostok  was 
fMmded.  In  1872  this  was  made  the  chief 
nan]  station  of  Ruasia  on  the  I^iflc,  in  place 
of  miudayevak  at  the  month  of  the  Amur. 
Early  trara  in  ffiberia  was  the  Tivers.  Rus- 
tian  progreas  aerosa  the  continent  was  followed 
hy  the  great  Siberian  post  road,  oonnectii^  the 
chain  of  towns  which  formed  the  administrative 
eoitres  of  the  prorincee.  The  work  of  Muraviev, 
the  ct^<mization  of  tbe  rich  country  berond  the 
Uaanri,  and  the  acquisition  of  an  avaiuble  Pa- 
eifle  MidMard  brought  out  tlie  Idea  of  a  great 
transcontinental  rauway.  In  1878  the  govem- 
ment  took  this  up  and  by  1884  had  built  a  road 
from  Perm  to  Tiumen.  Other  local  projects 
followed,  and  in  1861  the  oonstmction  of  a 
Trans-Siboian  railway  was  authorized  and  be- 
gun. Russia  obtained  a  foothold  in  the  Liao- 
tnng  Peninsula  through  intervention  after  the 
war  between  China  and  Japan  in  1895,  and 
thoe  established  the  strong  naval  statimi  of 
Ftnrt  Arthur  and  the  free  port  of  Oalny.  This 
was  eonneeted  the  llaadrarian  Railway, 
built  under  treaty  between  Russia  and  China, 
with  the  Siberian  Railway  in  Trans-Bailcalia 
and  with  Vladivostok.  The  history  of  Siberia 
during  the  first  five  years  of  the  twentieth 
century  is  largely  connected  with  the  Russian 
advance  in  Manchuria  and  the  ensuing  Russo- 
Japanese  War  (q.T.).  The  loss  of  Port  Arthur 
as  a  result  of  the  war  made  yisdivoBtok  once 
more  the  chief  Siberian  port. 

Ihitil  1000  eonricts  were  odled  to  Siberia  in 
great  numbers  and  many  barbarities  and  abuses 
arose  from  the  syrtem,  which  was  largely  miti- 
^ted  a  ukase  of  the  Gest  which  substituted 
unprisonment  for  exile  except  in  the  case  of 
pMitical  offmders,  for  whom  transportation  was 
retained,  though  not  necessarily  to  Siberia. 
iMtge  numbers  of  political  prisoners  wore  feans- 
wnrud  during  the  troubled  years  1006-06.  Dur- 
mg  ilio  Oreat  War  which  bsgan  in  1014  tiie 
taa\e  system  was  abolisbed.     See  Wab  ir 
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SrBRBIAN  OEDAB.   See  Cedab. 

8IB3BBIAN  OVAL.   See  AeoNio  Liras. 

RniWRTAN  PliAOUB.  SeeAmauE. 

SXWIXT,  HcRBT  HasTHiiM  (1811-91).  An 
American  pioneer,  bom  in  Detroit,  Mich.  He 
was  an  infant  when  Detroit  was  captured  1^ 
the  British  and  his  family  fled  to  Ohio.  About 
1828  he  lived  awhile  at  Mackinac  and  Fort 
Snelling  as  a  fur  trader  for  the  American  Fur 
Company.  From  1849  to  1863  he  was  delc^te 
to  Omgnm  from  the  Territory  of  Minnesota, 
the  oiganimtion  of  which  was  laifpi^  due  to  his 
efforts.  In  1857  be  was  a  member  of  the  Oon- 
stituUonal  Convention  and  the  next  year  be- 
came first  Governor  of  the  State.  In  1862  he 
commanded  the  troops  gathered  for  the  defense 
of  the  frontier  against  we  Indians  and  at  Wood 
Lake  won  a  victory.  For  this  President  Lincoln 
commissioned  him  a  brigadier  general  of  volun- 
teers.  The  next  yeu*  he  defeated  the  Sioux  in 
three  battles.  In  1865  he  was  brevetted  major 
general,  and  In  1866  he  was  appt^ted  one  of 
the  commission  to  nu;otiate  treaties  with  hostile 
tribes.  Consult  Williams,  "Henry  Hastings  Sib- 
ley: A  Memoir,"  in  the  Colleotiona  of  the  Minne- 
aota  Biatorical  Society,  vol.  vi  (St.  Paul,  1864). 

8ZBLET,  Hbkbt  Hopeiks  (1816-86).  An 
American  soldier,  bom  in  Nachitoches,  La.  He 
graduated  in  1838  at  the  United  States  Military 
Academy  and  took  part  in  the  Soninole  War. 
He  fou^t  through  we  Medcan  War  and  served 
in  tiw  Utah  and  Navaho  expeditions.  He  was 
pranoted  to  be  major,  but  resigned  in  order  to 
alter  flie  Confederate  anny,  in  which  he  re- 
ceived a  commission  as  brigadier  general.  Ap- 
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Eointed  to  command  the  Department  of  Mexico^ 
e  raised  a  t»rigad«  and  in  1862  defeated  the 
forces  under  Colmiel  Oanl^  at  Valmde,  N.  Mex. 
In  18m-74  lie  waa  in  the  aerviee  of  the  Khedive 
of  EgTpt  and  constructed  river  and  coast  de- 
feneefl.   He  invented  a  tent,  known  hy  his  name. 

SIBLEY,  HmAH  (1807-88).  An  American 
financier.  He  was  born  at  North  Adams,  Mass., 
and  was  a  millwright  and  machinist  for  a  time 
at  Lima,  N.  Y.  When  telegraphy  came  into 
practical  use  he,  in  association  with  Ezra  Cor- 
nell (q.v.),  ecHUoUdated  20  smallra'  tel^praph 
corporations  into  the  Western  Union  Td^praph 
Company,  of  which  he  was  president  for  17 
years.  In  1861  he  was  the  moving  spirit  in  the 
construction  of  a  transcontinental  tel^raph  line 
for  the  promotion  of  which  Congress  granted  for 
10  years  an  annual  subsidy  of  $40,000.  He  next 
projected  a  tele^aph  route  to  Europe  by  way  of 
Biuing  Strait  and  Siberia,  but,  thou^  wires 
were  strung  in  Siberia  and  Alaska,  he  abandoned 
tiie  oiterpriae  on  the  conpletion  of  the  Atlantio 
cable.  After  1860  he  devoted  his  attention  to 
railroad  building  and  land  investments  while 
resident  in  Rochester,  N.  Y.  He  gave  $100,000 
to  the  University  of  Rochester  for  a  library 
building  and  at  Cornell  University  founded  the 
Sibley  College  of  Mechanical  Engineering. 

8IB0NOA,  B6-bdng'&.  A  town  of  Ceba,  Philip- 
pines, situated  on  the  east  ooast,  £6  miles  south- 
west of  Oebfl.   Pop.,  1M3,  2S.848. 

SIBTEOBF,  John  <  1768-06).  An  English 
botanist,  bom  in  C^ford,  where  he  graduated  at 
Lincoln  Coll^^  He  studied  also  at  Edinburgh, 
at  Montpellier,  at  Gtlttingen,  and  at  Vienna. 
Although  he  succeeded  his  father  as  Sherardian 
profeesor  of  botany  at  Oxford  in  1783,  he  spent 
most  of  hia  time  in  botanical  e^loratitm  on  the 
Continent,  eqtedalfy  In  Qteeoe.  Hia  great  work, 
FU>rm  Oaonienaia  (1794),  diows  him  to  luve 
been  an  able  botanist.  Flora  Chneoa  was  pub- 
lished in  10  volumes  { 1806-40) . 

SIB'YI*  (Lat  aibylla,  from  Gk.  v^XXo, 
sibyl).  The  name  in  Greek  and  Roman  I^end 
of  women  inspired  by  Ap<^lo  with  prophetic 
power.  The  early  Greek  authorities  mention  but 
one,  prt^bly  the  Eryibmn  Hen^hile.  Later 
po^  iK  local  l^mids  increased  the  number,  and 
finally  we  hear  of  10,  the  Erythraui,  the  Samian, 
the  Trojan  or  Hellespontine,  the  Phrygian,  the 
Cimmerian,  the  Delphian,  the  Cunuean,  the  Lib- 
yan, the  Babylonian,  and  the  Hburtine.  Cer- 
tain verses  of  vague  import  were  attributed  to 
them.  Id  Roman  religious  history  these  oracles 
played  an  important  part.  According  to  one 
story  <see,  e.g.,  Aulus  Gelliua,  Noctea  Attiote, 
i,  19)  an  aged  woman  (the  Cunuean  sibyl,  com- 
rntmly  idoitified  with  the  Erythrsan)  appeared 
before  King  Tarquin  the  Proud  and  offered  him 
nine  booka  at  a  hi^  price.  When  he  refused 
her  demand  she  destroyed  three  books  and  then 
offered  the  remaining  six  at  the  original  price; 
again  refused,  she  destroyed  three  more.  The 
King,  deeply  moved,  bought  the  remaining  three 
at  t£e  price  demanded  for  the  nine.  These  were 
placed  in  the  c^a  of  the  temple  of  Jupiter  on 
the  Capitol  and  th«e  remained  ontil  they  per- 
ished in  the  burning  of  the  temple  (83  B.O.). 
A  special  commission  made  a  new  collection, 
which  consisted  of  about  1000  verses.  Later 
Augustus  caused  the  collection  to  be  carefully 
sifted,  as  much  spurious  material  was  thou^t 
to  be  preset,  and  bad  the  whole  deposited  in 
the  temple  of  Apollo  on  the  Palatine.  Shortiy 
after  400  aj>.  the  Sibylline  Verses  were  burned 
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by  Stilicbo.  For  the  care  and  consultation  of 
the  books  were  appointed  at  first  the  D%umH 
aaerit  faeiundia,  wnose  number  was  raised  in 
367  B.O.  to  10,  five  patridans  and  five  pIdMians, 
and  by  Sulla  to  IS.  The  consultation  could 
occur  only  by  vote  of  t^e  soiate,  and  the  result 
was  reported  to  that  body.  The  consultation 
seems  to  have  been  ordered  when  prodigies 
showed  special  need  of  conciliating  tiie  goda. 
For  Christian  Sibyllists,  see  Sranuns  Obaoucs. 
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zig, 1885) ;  H.  Diels.  fiTtbyUiauofce  Blatter  (Ber- 
lin, 1^) ;  K.  SchultOTS,  Die  BihyUiniadien 
BSoher  in  Rom  (Hamburg,  1896);  W.  W. 
Fowler,  Roman  FetiivaU  (London,  1899);  Otto 
Gruppe,  OrieohiMshe  Mythologie  und  Religions- 
geaolachie  (2  vols.,  Munich,  1906) ;  Georg  Wis- 
sowa.  Region  und  Kultut  der  BSm«r  (2d  ed., 
ib.,  1912);  the  article  "Sibylla,'*  in  Friedrich 
LQUrer,  ReaUettOetm  da*  jUasaisoAen  Altertum*. 
vol.  ii  (8th  ed.,  Leipcig,  1914) ;  also  the  author!- 
titt  under  Rohan  Riuoion. 

SIBYL,  GBorro  of  the.  1.  A  cavern  near 
Lake  Avemus,  a  hewn  passage,  110  yards  long, 
ventilated  fr<an  above  try  a  shaft.  2.  A  cavern 
at  Cumse  supposed  to  be  the  grotto  dftscribed  by 
Vergil  in  the  Mneid.  It  has  many  (^>enings 
and  subterranean  passages,  most  of  whidi  are 
blocked  np.  8.  A  cavern  at  Marsala,  the  anrient 
Ulybnum,  in  Sicily.  It  contains  a  spring  by 
means  of  whose  waters  the  sibyl  was  enppossd 
to  give  forth  her  oracles. 

SIBYLUNB  (siyi-Un  or  -Un)  0RA.OLBS. 
A  collection  of  oracles,  written  in  Gredc  hex- 
ameters, claiming  to  be  the  work  of  an  inspired 
prophetess,  who  represents  herself  as  having 
come  from  Babylon  to  Hdlas  or  as  a  relative 
of  Egyptian  Isis  (v,  62),  but  doiies  that  she 
is  identical  with  the  Eiythnean  sibyl  or  with 
the  daufi^ter  of  Circe,  i.e.,  the  Cumse  an  eSby\. 
There  is  indeed  a  noticeable  difference  between 
these  oracles  and  the  fragment  of  70  verses  from 
the  Roman  Sibylline  Books  preserved  by  Fhl^n, 
a  contemporary  of  Hadrian  (De  Rebvs  Min^i- 
bus,  x).  But  a  numbtf  of  quotiUions  from  the 
ErythnMn  ubyl  by  pagan  writers  which  are 
also  found  in  this  coUectitm,  aaeh  as  the  lines 
concerning  the  alluvial  deposits  of  Pyramus  cited 
by  Strabo  and  also  in  Or.  8ib.,  iv,  9S  ff.,  show 
how  naturally  the  suspicion  arose.  Hennas, 
Tbeophilus  of  Antioch,  Clement  of  Alexandria, 
TertuIUan,  Origoi,  Lactantius,  and  Augustine 
are  familiar  with  Sibylline  Bot^s  containing 
prophecies  of  special  value  for  Christiaas.  In 
the  Middle  Ages  th^  enjoyed  a  high  authority; 
the  testimony  of  David  was  in  more  than  one 
way  Bupplonented  by  that  of  the  sibyl.  Ei^t 
books  were  published  b^  Xystus  Betuleius 
(Basel,  1546),  with  a  Latm  translation  by  Se- 
bastian Castalio  (ib.,  1606),  by  Johannes  Op- 
sop4Eus  (Paris,  1609),  by  Servatius  Galleus 
(Amsterdam,  1689),  and  by  Andre aa  (3allandus 
(in  Bibliotheoa  Veterum  Patrum,  Venice,  1766). 
Book  xiv  was  published  from  an  Ambrosiaa 
codex  1^  Angelus  Mai  (Milan,  1817),  and  books 
xir-xiv  from  two  Vatican  manuscripts  by  him  in 
1828.  In  two  muuiscripts  viii,  1-9  appears  as 
book  XV,  whence  it  has  been  inferred  that  the 
ori^nal  collection  had  16  booka  Books  ix  and 
X  have  not  been  found.  The  editions  of  C.  Alex- 
andre (Paris,  1841-66),  J.  H.  Friedlieb  (Leipzig, 
18S2),  Aloysius  Kzach  (Vienna,  1891),  and  Jo- 
hannes Geffcken  (Leipsijb  1902)  contain  all  the 


Digitized  by 


Google 


SZBYLLIHB  OBACLBS  ( 

material  now  known.  As  early  as  1692  FatutuB 
SocinuB  questioned  the  exiBtence  of  the  sibyls, 
the  intc^ty  of  the  text,  and  the  high  age  of 
the  oracles.  OpaoptBus  regarded  a  number  of 
paasagea  as  of  Oiristian  <nigin.  Isaac  Gasaubon 
(1614),  David  Blondel  (1649),  Anton  van  Dale 
(1683),  Richard  Simon  (1686),  B.  de  Fonte- 
nelle  (1687),  J.  A.  Fabriciua  (1706),  and  J. 
Clericns  (1707)  assigned  the  oracles  to  Chris- 
tian authors.  Hugo  Grotius  (1644)  suggested 
Jewish  authorship  for  the  original  oracles,  and 
Isaac  Voeaius  (1679)  daimed  Jewish  author- 
ship and  recognition  in  the  synagogue  tor  all 
of  them.  Tobias  Warner  (1664)  and  others 
threw  out  the  suggestion  that  real  pagan  ora- 
cles were  interqwned  in  the  present  collection. 
This  was  taken  up  again  bv  Bleek  la  1819-20. 
Thus  the  main  positums  of  scholarship  in  the 
last  century  were  already  indicated  by  the  re- 
searches of  the  seventeenth  century.  It  is  be- 
coming widely  rect^piized  that  pagan  oracles 
of  the  Hellenistic  period,  ascribed  to  the  Baby- 
lottian,  Peorsian,  Egyptian,  libyan,  Phrygian, 
£rythnean,  and  othor  sH^Is,  were  tacorporated 
in  the  Judaan,  that  the  Jewish  Sibylline  Oracles 
have  suffered  from  Christian  interpolations,  and 
that  s<HDe  books  are  distinctly  Christian.  Book 
iii  is  imdoubtedly  the  oldest.  It  is  supposed  to 
contain  large  excerpts  frcHoa  the  Babylonian  and 
the  Erythrean  sibyls,  sections  written  by  a 
Jewish  author  in  the  middle  of  the  second  cen- 
tury bjC,  others  from  tiie  first  century  B.O.,  and 
some  Christian  interpolations  a  cwtiiry  later. 
To  this  book  belongs  also  a  sectitm  found  in 
Tbeophilus*  Epistle  to  Autolycua  Book  iv  is 
also  ncdd  to  be  Jewish,  ooming  from  the  ^ear 
80  A.D.,  and  likewise  Book  t,  partly  written 
about  the  same  time,  partly  e.l20  aj>.  Book  vi 
is  dearly  Christian,  and  book  vii  apparently  is 
Gnostic  Book  viii  is  divided  into  two  diitinct 
puts:  1-S16  may  well  have  hem  wlginally 
Jeirish;  217  ff.  are  manifest^  Chrtetiaa,  ob- 
taining the  famous  acrostic.  Books  i  and  ii, 
once  a  unit,  contain  a  long  abstract  from  the 
Jewish  work  ascribed  to  Phocylides,  and  also 
other  parts  that  seem  to  be  of  Jewish  origin, 
bat  have  been  recast  by  a  Christian  of  the 
third  century.    As  to  books  xi-xiv  there  is  as 

Set  no  consenBUB  of  (pinion.  They  are  of  great 
iterest  because  they  reflect  the  manner  in 
which  the  ifawwi^n  emperors  were  looked  upon  by 
the  common  people  of  the  prorinoes,  and  per- 
haps all  the  more  so  because  the  allouons  do 
not  correspond  with  tibe  judgments  upon  these 
men  we  should  expect  from  Jews  and  Christians 
respectivdy.  The  late  date  makes  a  Jewish 
origin  and  a  transfer  to  Christian  hands  diffi- 
cult and  yet  not  impossible. 

Bibliograpliy*  There  is  an  Gn^sh  transla- 
tion of  the  whole  work  1^  Milton  S.  Terry, 
SibyUiM  OrwOet  (2d  ed.,  New  York.  1899), 
and  of  books  iil-^  by  H.  C.  O.  Lanchester,  in 
R.  F.  (3iarles,  ApoorypAa  aatd  Pgeudepigrapha 
of  the  Old  Tettament  (Oxf<n^  1913) ;  the  more 
important  Jewish  sections  are  given  by  F.  Blass 
in  German,  in  E.  Kautzsch,  Apokryphen  tmd 
Pteudepigrapken  de*  alien  Teatamenta  (Leip- 
zig, 1900) ;  and  of  the  Christian  parte  by  J. 
Geffcken,  in  A.  Hennecke,  Neuteattmmtliche 
Apokri/phe»  (TOUiwen,  1904).  For  the  older 
Bteratnre,  consult  J.  A.  Fabrldus,  BibUotheca 
GrtBoa  (4th  ed.,  Hamburg  1790) ;  for  the  later, 
C.  Alexandre,  Oraoula  Sibyllina  (Paris,  1841- 
66) ;  Emil  Schttrer,  OeaolMAte  de$  j&duc^en 
ToUfces  im  Zeitalter  Jmu  ChrtaH  (4th  ed.,  Leip- 
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zig,  1901-11;  Eng.  trans,  of  iBt  ed.,  New  York, 
1896);  J.  Geffcken,  Kompoaition  und  Entate- 
hungaim*  der  Oracula  Sfbpllina  (ib.,  1902); 
St^hanus  Ssdcely,  BibHothioa  Apoarypha  (Fri- 
bourg,  1913). 

SICAITL    See  Sicilt,  Biatory. 

SICABD,  slk^rd,  Moktgohbbt  (1836-1900). 
An  American  naval  officer.  He  was  bom  in 
New  York  City,  graduated  in  1865  at  the  United 
States  Naval  Academy,  and  served  through  the 
Civil  War.  He  participated  in  the  bombardment 
and  puaiwe  of  Forte  Jackson  and  St.  Philip, 
and  tiie  OnOmette  batteries,  and  in  the  pas- 
sage of  the  battodes  at  Vicksburg.  When  later 
in  the  South  Atlantic  bloduding  squadron  he 
took  part  in  the  attacks  on  Fort  Fisher  (1864- 
66)  and  in  the  bombardment  of  Fort  Anderson 
(1866).  In  1866-69  he  was  sUtioned  at  the 
Naval  Acadrany,  in  1869-71  was  in  the  Pacific 
fieet,  in  1870  was  promoted  to  be  conmiander, 
and  in  1870-78  was  on  ordnance  duty.  During 
the  early  years  of  rd)uilding  the  navy  ( 1881- 
90)  he  was  chief  of  the  Bureau  <rf  Naval  Ord- 
nance and  rendered  great  service.  He  was  pro- 
moted to  he  captain  m  1881  and  rear  admiral  in 
1897.  For  a  time  he  was  commandant  of  the 
New  York  Navy  Yard  and  hiter  (1896-98)  in 
conunand  of  the  North  Atlantic  squadron,  but 
later  was  relieved  on  account  of  ill  healtii  and 
appointed  president  of  the  strategy  board.  He 
was  retired  in  1898. 

SICOABD  VOH  SICOABDSBXrBO,  smrt 
fftn  Edncfirts-bvrK,  Avqubt  ton  (1813-^8).  An 
Austrian  architect,  bom  in  Vienna.  He  became 
intimately  associated  with  Eduard  van  der  NiUI 
(q.v.)  and  through  their  cooperation  the  entire 
tone  of  modem  Viennese  architecture  was  ele- 
vated. The  magnificent  New  Open  House 
(1860-66)  was  l£e  principal  product  of  their 
joint  activity. 

aiCBLL  See  Sicilt,  Hiatory. 

SZCEEL,  sIkM,  Edith  Hiun  (1862-1914). 
An  English  author,  sister  of  Walter  Sichel.  She 
was  bom  in  London  and  was  educated  at  heme 
by  private  teachers.  An  apprentioeahip  as  a 
writer  for  magazines  of  the  better  sort  led  to  the 
more  ambitious  undertakings:  The  Ttoo  Baiona 

(1896)  ;    The    Houaehald    of    the  Lafayettea 

( 1897 )  ;  Women  and  Men  of  the  French  Renaia- 
sonce  (1901) ;  Catherine  de  Medici  (1906) ;  Life 
and  Lettera  of  Alfred  Ainger  ( 1906) ;  The  Later 
Teara  of  Catherine  de  Mediei  (1908) ;  JTieM 
de  Montaigne  (1911);  The  Benaiaaanee  (1014). 

8ICHKL,  Waltsb  (1856-  ).  An  En^h 
biographer  and  lawyer,  of  German  descent,  born 
in  London  and  educated  at  Harrow  and  at  Bsl- 
liol  Coll^,  Oxford.  He  studied  law  and  was 
called  to  the  bar  in  1879.  His  writings,  in  ad- 
dition to  two  law  books  and  contributions  to 
the  reviews,  indude:  The  Sqvirea  [by  Aston 
Ryot  (Z)  ]>  «»  Ariatophatiiie  Burleaque  (1886) ; 
Bolingltroke  (1902);  DieraeH:  A  Study  in  Per- 
aonoAity  and  Ideaa  (1904) ;  The  Life  of  Lord 
Beaoonafield    (1904);   Smma,   Lady  Hamilton 

(new  ed.,  1905);  The  Life  of  Richard  Brina- 
ley  aheridan  (2  vols.,  1909) ;  Sterne:  A  Study 

(1010).  In  1910  the  Gimbervie  Journal*  were 
edited  by  Sichel,  with  an  introduction.  For  his 
sister,  see  Sichel,  Edith. 

SICIIiI&HA,86'ch6-lyft'n&  (It.,  Sicilian).  In 
music,  a  name  given  to  a  slow  dance,  in  six- 
eight  or  twelve-dj^t  tim^  peculiar  to  the  peas- 
ants of  Sicily.  It  is  danced  by  one  couple  at  a 
time,  the  man  and  tiie  woman  sltematdy  dioos- 
ing  new  partners,  withdrawing  in  turn.  An 
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excellent  example  of  a  Sieilutna  is  in  Stfosart's 
Noxsede  Figaro. 

SICH/IAN  VBSPBB8.  The  name  ^ven  to 
the  massacre  of  the  French  in  Sicily,  which 
b^pui  at  Palermo  on  the  dav  after  Easter 
(March  30),  1282,  whik  the  bells  were  ringing 
for  the  vesper  sorice.  Charles  of  Anjou  (q.T.) 
had  d^riTM  the  Hohenstanfen  dynasty  of  Naples 
and  Sicily  and  had  parceled  out  these  kingdoms 
into  dcMDains  for  his  French  followers,  but  his 
cruelty  towards  the  adherents  of  the  diapos- 
sessed,  his  oppressive  taxation,  and  the  brutal- 
ity of  his  followers  excited  smong  the  Sicili- 
ans fierce  resentment.  Authorities  differ  as  to 
whether  the  uprising  was  nKmtaneous.  It  would 
•eon  that  the  intrigues  of  Pedro  III  <rf  Aragon 
had  something  to  do  with  tailoring  it  about,  but 
ike  story  goes  that  on  the  evenmg  of  Easter 
Mmday  the  inhabitants  of  Palermo,  enraged  at 
outrages,  put  to  the  sword  their  oppressors,  spar- 
ing none,  not  even  those  Italians  and  Sicilians 
who  had  married  Frenchmen.  This  example  was 
followed  later  at  Messina  and  other  towns,  and 
the  massacre  soon  became  general.  Charles  of 
Anjou  made  a  determined  attonpt  to  reconouer 
the  iriand,  bat  the  SletUaas  summoned  to  tneir 
aid  Pedro  III  of  Aragon,  who  had  himself 
crowned  King  of  Sicily  and  destroyed  the  fleet 
dispatched  by  Charles  (or  the  reduction  of  Mes- 
sina. The  Angevins  thus  lost  control  of  Sicily. 
Consult:  Michele  Amari,  Racoonto  popuiare  del 
Veapro  SioUiano  (Rome,  1882);  id.,  La  guerra 
del  Vetpro  SicUioMO  (0th  ed.,  Milan,  1880;  Eng. 
trans.,  8  toIs.,  London.  18S0) ;  H.  D.  Sedgwick, 
Ilalif  im  th€  Ninetemth  Cmtury,  vol.  il  (Boston, 
IS12). 

SICIUB8,  ExKcmnc  or  the  Two.  See  Two 

SlOILIBS,  KiNQDOK  OF  THE. 

8XCILT,  BlB^-U  (It.,  Lat.  SiciUa,  Ok.  SucAta, 
Sikelia,  from  Lat.  Bioulua,  Gk.  StxeXjt,  Sikelot, 
Sicilian).  The  largest  island  in  the  Mediter- 
ranean Sea,  forming  part  of  the  Kingdom  of 
Italy.  It  is  BonthwMt  of  tiie  Italian  Peninsula, 
from  whieh  it  is  serarated  by  the  narrow  Strait 
of  Messina  (Map:  Italy,  D,  E  6).  It  is  trian- 
gular, and  has  an  area  of  0035  square  miles. 

Fhyaical  Featurea.  The  island,  like  the  main- 
land of  Italy,  is  traversed  throughout  its  entire 
lengUi  by  a  chain  of  mountains  which  ma^  be 
looked  upon  as  a  continuation  of  the  Apennines, 
and  like  them  the  steepest  slope  faces  the  'IVr- 
rhmian  depression  to  the  nwth  (q.v.).  The 
eastern  part  of  the  chain,  runnlngwesterly  from 
Capo  del  Faro,  is  called  the  Telorio  Bang^ 
which  in  Monte  Tre  F<»itane  attains  the  heigfat 
of  4508  feet.  The  western  and  much  the  longer 
part  is  called  the  Madtmian  Range,  which,  in 
the  Pizzo  deir  Antenna,  rises  to  an  elevation  of 
6478  feet.  In  the  west  the  chain  breaks  up 
into  irr^ular  and  often  detached  masses,  and 
numerous  minor  spun  extend  to  the  south. 
About  the  centre  of  the  chain  a  range  branches 
off  through  the  heart  of  the  island  to  the  south- 
east, at  first  wild  and  rugged,  but  afterward 
smoothing  down  into  tablelands,  which  slope 
gradually  to  the  sea.  Mount  Etna  (q.v.),  situ- 
ated near  the  east  shore,  is  the  hi^est  point  of 
the  island,  rising  to  an  elevation  of  about  10,750 
feet.  The  north  and  east  shores  offer  the  best 
harbors.  The  rivers  are  mostly  diort  and  rapid, 
and  some  of  tiiem  are  dry  in  summer.  The 
principal  are  the  Alcantara,  S^ietQ,  Salao,  Pla- 
tani,  and  BeUee.  There  are  few  lakes  on  the 
island,  but  many  mineral  springs.  Hie  salphur 
springs  were  famous  in  ancient  times. 
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Climate.  The  climate  is  ^ically  Mediter- 
ranean in  character.  The  temperature  is  mod- 
erate and  very  seldom  falls  below  the  freezing 
point.  The  island,  however,  is  visited  by  the 
siroeeo,  with  its  iniuderable  dry  heat.  Much  of 
the  lower  sections  are  sabjeet  to  malaria,  but 
the  climate  is  on  the  whole  salubrious.  The 
summers  are  almost  rainless,  the  aridity  ag- 
gravated by  the  fact  that  the  interior  is  inmost 
deforested,  so  that  there  is  nothing  to  retain 
the  moisture  of  winter  and  spring  rains.  The 
Bleep  northern  side  of  the  mountains  is  com- 
posed of  Triassic  formations.  The  western  and 
southern  parts  of  the  island  are  overlaid  with 
later  stratified  rocks,  and  the  southern  plateau 
is  mainfy  Tertiary.  Basaltic  and  other  volcanic 
intrusions  ocenr  over  large  areas,  especially  in 
the  southeast  range,  and  the  immense  snhthur 
deposits  as  well  as  the  active  crater  of  M!oant 
Etna  are  further  evidences  of  volcanic  nature. 

Indostrles.  Sicily  Is  the  principal  source  of 
the  world's  supply  of  sulphur,  the  output  greatly 
increasing  since  the  formation  of  the  Anglo- 
Italian  syndicate  in  1896.  Other  minerals  are 
rock  salt  and  anthalt.  AgrienHure  is  still  the 
main  industry,  althou^  the  island  is  no  VrngfT 
the  granary  of  Italy,  as  its  present  output  of 
cereals  is  barely  sufficient  for  domestic  demands. 
The  growing  of  cereals  is  oonflned  almost  occlu- 
sively  to  t£e  larger  estates,  which  are  found 
mostly  in  the  interior  and  along  the  southern 
coast.  In  smaller  holdings  the  land  is  devoted 
principally  to  the  cultivation  of  grapes,  alnumds, 
olives,  oranges,  lesiona,  beans,  snmae,  etc 
A^cultural  methods  are  primitive.  The  flsh- 
eries  (tunny,  sardine,  coral,  and  sponge)  are 
extensive,  deep-sea  flsh^ies  alone jH^ing  empli^- 
ment  to  over  20,000  persons.  Tae  making  of 
wine  and  olive  oil,  the  canning  of  fruits  and 
vegetables,  and  the  preparation  of  citric  acid 
are  extensively  carried  on.  There  are  also  pro- 
duced aome  glassware  metal  ware,  matches,  etc., 
in  the  larger  cities.  Sicily  exports  sulphur, 
fruits,  and  vegetables,  sumac,  salt,  wine,  oil, 
and  fish,  and  Imports  mainly  grain,  coal,  and 
iron.  Almost  the  entire  trade  is  sea^me.  At 
the  tiiree  principal  ports — ^Palermo,  Catania, 
and  Messina — there  were  entered  and  cleared,  in 
1912,  20,980  vessels,  of  16,352360  tons  net  The 
length  of  railway  in  operatioi  at  tiie  end  of 
1913  was  971  miles. 

Administration,  etc  Sicily  forms,  together 
with  the  Lipari  and  ^gadian  groups  and  a  few 
other  islands,  a  compi^imeuto  of  uie  Kingdom 
of  Italy  and  is  divided  into  the  seven  pronnoee 
of  Messina,  Catania,  Syracuse,  CaJttanissetta, 
Palermo,  Oirgenti,  and  Trapani.  The  elementary 
schools  are  inadequate.  Secondary  education  is 
better  provided  for,  and  there  are  universities 
at  Palermo,  Messina,  and  Catania.  Pop.,  1901, 
3,520,790;  1911,  3,672,268.  Palermo  is  tiie  capi- 
tal. Communal  population  of  the  larger  citie« 
in  1011:  Palermo,  341,088;  Catania,  210,703; 
Messina,  126,667 ;  Marsala,  66.461 ;  Trapani,  60,- 
693;  Modica,  65,024.  Emigration  is  very  large; 
onigranta  numbered  06,713  in  1910  and  60,780 
in  1011.  The  condition  of  large  numbers  of  the 
laboring  class,  especially  those  engaged  in  the 
sulphur  Industry,  Is  deplorable.  The  secret  or- 
ganization known  as  the  Mafla  (q.v.)  frequent^ 
interferes  with  the  execution  of  the  law. 

History.  Sicily  was  inhabited  at  the  dawn  of 
history  by  a  people  called  SicuU  or  Sicani,  who^ 
accorung  to  tradition,  crossed  over  into  the 
island  from  the  sonthov  extremity  of  Ita^. 
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Tfae^  vera  members  of  the  great  Latino-Italian 
family.  Hie  recorded  history  of  Sicily  begins 
with  the  establishment  of  Greek  and  Phosnioian 
eoloniea.  Hie  earliest  Gredc  colony,  Naxos,  was 
foonded  73S  B.O.;  tiie  latest,  Agrigentom,  about 
680  B.C.  Between  tiiese  dates  numerous  im- 
portant colonies  were  estdblisbed,  induing 
cuee,  Leontini,  Caiaaa,  Hegara,  H;^laa,  Oda, 
Zancle  (the  later  Meesana) ,  Acra,  Himera, 
Myl«,  Casmeme,  Selinos,  and  Camarina.  These 
cinee  attained  great  cranmereial  prosperity. 
Their  goTernmenta  were  at  first  oligarchies,  but 
afterward  democracies  or  tyrannies;  but  it  is 
not  till  the  period  of  the  despots  that  we  have 
detailed  accounts.  Agrigentum  and  Oela  early 
•oqnired  prtminenoe;  ue  former,  under  the  rule 
of  nialaris  (q.T.),  became  for  a  short  time 
probably  the  most  powerful  state  in  Sicily,  and 
the  latter,  under  a  succession  of  able  tyrants, 
Cleander,  Hippocrates,  and  Gelon  (q.T.),  forced 
into  subjection  most  of  the  other  Greek  cities. 
Gelon,  however,  transferred  his  government  to 
Syracuse  (one  of  his  conquests),  which  now  be- 
came the  principal  Greek  ci^  of  Bieily — a  dig- 
nity it  retained  throod^hont  andent  times. 
ICMnwhile  the  Carthaginians  had  obtatawd  poa- 
Kssion  of  the  Phoenician  settlements  in  Sicily, 
(See  Cabtbaob.)  The  Carthaginians  first  ap 
pea  red  in  the  island  in  636  b.c.,  but  the  steady 
growUi  of  the  Greek  cities  in  wealth  and  power 
long  confined  them  to  the  northwestern  partj 
where  tiieir  principal  colonies  were  Panormus, 
Motya,  and  SoloiB.  In  the  great  battle  of  Hi- 
mer*  in  480  b.o.  the  Osrthaginian  army  was 
utterly  routed  by  Gelon,  and  its  leader,  Ham- 
ilear,  was  alidn.  The  Geloalan  dynaslT  at  Syra- 
eoee  fdl  in  466  B.O.  For  50  years  Sicily  nad 
peace.  I»  410  b.c,  however,  war  between  Car- 
thaginians aid  Greeks  for  the  possession  of  the 
Island  was  renewed.  The  sucoesses  of  the  former 
were  great.  Sdinus,  Himera,  Agrigentum,  Gda, 
and  Camarina  fell  into  their  hands  in  less  than 
fire  years,  and  it  was  not  till  Syracuse  had  a 
new  tyrant,  the  famous  Dionyslus  the  Elder 
(q.T.),  that  fMtone  began  to  diaiwe.  Even  he, 
hovever,  eonld  not  wrest  frmn  tiie  (^rthasintans 
what  they  had  already  w<hi,  and  after  the  war 
of  383  B.C.  a  peace  was  concluded  which  left 
Dioimius  in  possession  of  the  eastern  and  the 
Carthaginians  of  Hie  western  half  of  the  island. 
Hmoleon  won  a  splendid  victory  over  the  Car- 
thaginian generals,  Hasdrubal  and  Hamilcar,  at 
the  river  Crimisua  about  340  b.c.  Once  more 
Qnek  influence  was  in  the  ascendant,  but  the 
rule  of  tJw  bold  and  amUtioua  fyrant  Agathodee 
(317-289  B.C.)  prorad  fai  tiie  main  disastrous 
to  Greek  supremacy.  After  his  death  Syracuse 
lost  her  hold  over  many  of  the  Gredc  dties, 
which  established  a  weak  and  perilous  inde- 
pendence, that  only  rendered  the  praponderance 
of  the  Carthaginians  more  certain.  Finally 
^rrhus  (q.v.).  King  of  Eplrus,  invited  by 
raidly  to  help  his  eountmnen,  landed  in  the 
island  in  278  b.o.  The  brilliant  adventurer  for 
a  time  swept  everything  before  him.  Pamnrmus, 
Ercte,  and  Eryx  were  captured,  and,  thou^  he 
teiled  to  make  himself  master  of  Lilybieum,  he 
might  have  forced  the  Cartliaginiane  to  sur- 
render it  had  he  not  been  thwarted  in  his  de- 
signs by  discords  and  jealousies  of  the  people. 
As  it  was,  Pyrrhus  left  Sidlv  in  about  two 
years,  and  in  all  likelihood  the  island  would 
have  beemne  a  Carthaginian  possession  had  not 
a  new  power,  Bom^  iqtpewed  to  oagage  the 
Carthagudani.  In  241  BX.,  at  the  dose  of  the 
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Hret  Punic  War,  Carthaginian  Sicily  was  givoi 
up  to  ttie  Romans,  and  in  210  b.c.,  in  the  course 
of  the  Second  Punic  War,  the  whole  island  be- 
came a  Roman  province — ^the  first  province  Rome 
ever  hdd.  in  135-132  b.c.  and  again  in  103- 
100  B.C.  it  was  the  scene  of  formidaUe  slave  in- 
0urrecti<ms.  Its  fertility  and  tiie  wealth  of  its 
dtizens  and  landholdov  were  powerful  tonpta- 
tions  to  greedy  and  unscrupulous  governors. 

In  440  AJ>.  Sicily  was  conquered  by  the  Van- 
dals under  Genserio,  who  were  dispossessed  half 
a  century  later  by  the  Ostrc^ths,  in  whose 
hands  it  remained  till  636  AJ).,  when  Belisarius 
conquered  it  and  annexed  it  to  the  Byzantine 
Empire.  Jn  827-878  the  Saracens  made  them- 
selves nuutras  of  tiie  island,  which  flourished 
under  tbdr  rote.  In  1038  the  Eastern  Empire 
b^an  the  reeonquest  of  the  island  and  had  par- 
tial success.  In  1060  the  Normans,  under  Rdtert 
Guiscard  and  his  brother  Roger,  oigaged  in  the 
conquest  of  Sicily,  which  was  completed  in  1090, 
a  few  years  aftor  the  death  of  RoWt.  in  1127 
Roger  II  (q.v.).  Count  of  Sicily,  was  recognized 
as  Duke  of  Apulia  and  Calabria,  and  in  1 130  he 
assumed  the  title  of  King  of  Sidly. 

In  1104  the  Ktnrman  rule  was  succeeded  by 
that  of  the  house  of  Hdiaistaiifen  (q.v.),  whose 
dynasty  was  overthrown  by  Charles  (rf  Anion  in 
1266.  In  1282,  after  the  Stdlian  Vespers  (q.V.), 
Sicily  became  independent  and  chose  for  its  Kii^ 
Pedro  III  of  Aragon,  who  was  connected  by  mar- 
riage with  the  house  of  Hohenstaufen.  In  1296 
it  was  separated  fran  Aragon  and  tor  more 
than  a  century  was  ruled  by  a  branch  of  the 
Aragonese  dyniasty,  when  it  was  reunited  with 
that  kingdom.  Ferdinand  the  Catiiolic  made 
himsdf  master  of  the  Kingdcon  of  Nades  in 
1603,  and  the  S^uiish  crown  retained  Ixtth  coun- 
tries until  the  War  of  the  Spanidi  Succession. 
By  the  Treaty  of  Utrecht  (1713)  Sicily  was 
separated  from  Naples  and  handed  over  to  Victor 
AmadeuB,  Duke  of  Savoy,  who  ceded  it  to  Aus- 
tria seven  years  later,  receiving  in  exchange  the 
island  of  Sardinia.  In  1734-35  Don  Carlos  es- 
tablished the  Spanish  Bourbon  dynasty  in  Napka 
and  Sidly  (the  Two  SidUes),  and  down  to  1860 
Sidly  was  ruled  by  Bourbon  kings.  (See  Two 
Sicnuxs,  KiNODOM  or  thk.)  In  1860  Garibaldi's 
invasion  (see  Gabibaldi;  Itjxt)  resulted  in.  the 
annexation  of  l^cUy  to  the  dominions  of  Victor 
Emmanud,  which  m  1861  became  tiie  Kingdom 
of  Italy. 

BibUogra^y.  Bracd,  M«p%one  atoriohe  m- 
tomo  al  goveno  di  Sieilia  del  ISIS  oUa  ditto- 
tun  <H  thribaidt  (Salerno.  1870) ;  A.  F.  Schack, 
<}eaahk^te  der  "SomuKmrn  m  SioUien  (2  vols., 
Stuttgart,  1889);  E.  A.  Freeman,  Hiatory  of 
BioUy  <4  vols.,  Oxford,  1891-04) ;  N.  Colajanni, 
QU  Qivwwmmti  di  Sicilia  e  Us  loro  oaute  {Zd  ed., 
Palermo,  1896);  San  Giuliano,  Le  oondiitioni 
preaenii  deUa  Bioilia  (Milan,  1806);  W.  A. 
Paton,  PietttreaqiM  BioUy  (New  York,  1897); 
Capnana,  L'iaola  del  tole  (Catania,  1898); 
Douglas  Sladen,  In  BioOnf,  1898-1900  (London, 
1001);  Alexander  Rumpdt,  BioUien  vmd  die 
BicHianer  (Berlin,  1902) ;  A.  J.  C.  Hare,  BioUy 
(rev.  ed.,  New  York,  1905)  ;  Ferdinand  Chalan- 
don,  Biitoire  de  la  domination  normande  m 
Italie  et  m  Bioile  (2  vols.,  Paris,  1907) ;  Cedlia 
Waem,  MediavtU  BioUy:  Atpeett  of  Life  attd 
Art  in  the  Middle  Agea  (New  York,  1911) ;  K. 
BaeddEer,  Southern  Italy  and  Sioiiy  ( 16th  Eng. 
ed.,  Leipzig,  1012);  "Sieilien."  in  Friedridi 
Lflbker,  ReaUmtktm  de»  Jfctawisdben  Attertumtf 
Td.  U  (8tli  ed.,  ib.,  1014) ;  Ferdinand  Qr^ro- 
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vins,  SioUiana:  Sketches  of  Napleg  and  BUnly  «f» 
the  Nineteenth  Century  (Eng.  trans,  by  G.  W. 
Hamilton,  New  York,  1914) ;  F.  M.  Crawford, 
Southern  Italy  and  SieUy,  and  Rttlst  of  the 
South  (new  ecL,  2  vole.,  ib.,  1914) ;  O.  Brnooch 
leri,  La  fltotWa  di  oggi  (Rome,  1914). 

SICEEIi,  dk'el,  TasoMW,  Knioht  yos  (1826- 
1908).  A  German  historian,  born  at  Aken  and 
educated  at  Halle,  Berlin,  and  Paris.  He  made 
researches  in  the  archives  of  Milan  and  Vienna 
for  the  French  govemm^t,  and  became  profes- 
sor of  history  in  Vienna  in  1857.  He  was  also 
director  of  the  Institute  for  Austrian  History 
mt  Vienna,  counselor  in  187<^  director  of  the 
Austrian  Institute  at  Some,  and  a  member  of 
the  staff  of  tiie  Monumenta  Qermamia  Hittorioa. 
Amvag  his  works  are:  Monumenta  €traphioa 
Medii  Aevi  ex  Arohmie  et  BibUotheoie  Imperii 
Austriaehi  Coeleata  (18S9-69);  Beitrige  eur 
Diplomatik  (1861-62) ;  Zur  Oeeohiohte  dee  Kon-. 
tUe  von  Trient  (1872) ;  Kaiaerurkunden  in  Ab- 
bUdungen  (1881) ;  Dae  Privilegium  Ottoe  I.  fOr 
die  r^itehe  KirOte  (1888> ;  BSmiedu  Beri^te 
(1895-1901).   

SICK  HBAPACHBy  See  Ifmum. 

flXOnNOEN^  ^Otnng-m,  Fbahz  voir  (1481- 
1K3).  A  celebrated  German  knight,  bom  near 
KreuEnaeh.  Very  early  In  life  he  began  his 
military  career  and  speedily  became  recognized 
as  a  champion  of  the  oppressed.    He  partici- 

Eated  in  the  War  of  the  Swabian  Lec^^e  against 
Irich  of  Wdrttembeig,  and  when  Stuttgart  yr&B 
taken  in  1619  he  protected  the  great  scholar 
Renchlin.  Through  the  Influence  oif  Ulrich  von 
Hutten,  wluMe  proteetw  he  was,  Sickingim  be- 
came an  ardmt  adherent  of  Luther  and  sought 
to  found  a  league  of  the  lesser  nobili^^  and  the 
cities  to  reorganize  religious  and  political  af- 
fairs  in  Germany.  In  1622  he  b^n  war  against 
the  Archbishop  of  Treves,  but  failed  in  his  at- 
tack on  the  city.  He  was  besieged  in  his  own 
cast^  and  mortally  wounded  in  May,  1623, 
dying  five  days  later.  Siddngen  has  become  a 
favorite  figure  in  German  legoid  and  literature 
and  is  one  of  tiie  chief  characters  in  Goethe's 
06tz  von  Berlichingen  and  in  HauflTe  lAohten- 
ttein.  Consult  Ulmann,  Fraws  von  Siokingen 
(Leipzig,  1872). 

SICKLES,  slk^'l^  DAJnELEDOAB  (1825-1914). 
An  American  soldier  and  politician,  bom  in 
New  York  City.  He  was  educated  at  the  New 
York  Univeraity,  studied  law,  and  was  admitted 
to  practice  in  1846.  In  the  fallowing  years  he 
sat  as  a  Tammany  Democrat  in  the  State  As- 
sembly. In  1863  he  was  appointed  corporation 
counsel  of  New  York  City  and  was  Secretary 
of  Legation  at  London  (1863-65),  when  he  re- 
turned to  the  United  States  and  was  elected  to 
the  New  York  State  Senate  (1856-57)  and  be- 
came a  Democratic  m^ber  of  Congress  (1867- 
61).  During  this  period  he  shot  and  killed 
Philip  Barton  Kiev,  TTnited  States  District  At- 
torn^ for  the  District  of  Columbia,  for  adultery 
with  his  wife,  but  was  acquitted  after  a  short 
sensational  trial.  At  the  outbreak  of  the  Civil 
War  he  raised  the  Excelsior  (New  York)  Bri- 
gade, becoming  colonel  of  the  Seventieth  New 
York  Volimteers.  He  served  as  brigadier  general 
of  volunteers  (1861)  and  major  general  (1862). 
He  commanded  a  brigade  in  McClellan's  Penin- 
sular campaign  and  at  Antietam,  had  a  divisiim 
at  Fredericksburg,  and  was  in  cMnmand  of  the 
Ilkird  Army  Corps  later.  On  Uie  second  day  at 
Get^bnrg  (q.T. )  his  corps  sustained  the  brunt 
of  the  Omfederate  attack,  on  the  Federal  left, 
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uid  Sicklee  himself  lost  a  1^.  He  continued 
in  the  service,  was  commander  of  the  Depart- 
ment of  the  Carolinas  in  1866-67,  brevetted 
brigadier  general  and  m^or  general  in  the  regu- 
lar army  for  services  at  Fredeiieksbuiig  and  Get- 
tysburg, and  for  a  time  was  colonel  of  flie 
Forty-second  Infantry.  On  April  14.  1869,  he 
was  retired  with  the  full  rank  of  major  general 
He  was  Minister  to  Spain  from  1869  until  1873 
and  presented  the  demands  of  the  United  States 
for  reparation  for  the  execution  of  the  captain 
and  crew  of  the  Virginiue.  (See  VnounuB 
Mabsacbe.)  Sickles  wag  again  dected  to  Con- 
gress aa  a  Democrat  in  1892  and  for  Mverml 
^ara  was  Presidoit  of  the  New  York  State 
Board  of  Civil  Service  CMnrnlssionerg.  His  last 
years  we»  clouded  by  financial  difficulties  and 
sickness. 

SICOTTE,  B6-k6t^,  Loms  VioroB  (1812-89). 
A  Canadian  statesman,  bom  at  St.  Famille,  Prov- 
ince of  Quebec.  Called  to  the  bar  in  1838,  he 
removed  to  St.  Hyaointiie,  was  soon  recognized 
as  am  of  the  leaders  of  the  bar  of  Lower  Canada, 
and  in  18(HE  was  elected  Liberal  member,  for 
St.  Hyadnthe  Oonn^,  of  the  Canada  LcsislatiTe 
Assembly,  of  which  he  was  Speaker  (1&4-67). 
In  the  Macdonald-Carti^  ministiT  (1867-68) 
he  was  Commissioner  of  Crown  Lands.  This 
was  a  time  of  political  reconstruction,  when  ad- 
vanced Liberals  were  separating  tbonselves  from 
the  moderate  members  of  the  party.  Mr.  (after- 
ward Sir)  John  A.  Maodonald,  the  virtual  head 
of  the  ministry,  wu  at  the  sune  time  building 
up  a  new  CmsenratiTe  vaxty  by  eliminating  re< 
aotiMwiT  Tories  and  astraeting  modwate  lib- 
erals.  Sicotte,  who  belonaed  to  the  latto-  group, 
refused  to  oo6per«te  with  George  Brown  m 
forminif  a  ministry  and  joined  the  Cartier- 
Macdonald  cabinet,  known  as  the  Short  admin- 
istration, as  Minister  of  Public  Works  (1868). 
Resigning  from  office  the  same  year,  he  succeeded 
A.  A.  Dorion  as  leader  of  the  Lower  Canada 
Liberal  Oppoaitlm  and  farmed  an  allianoe  witii 
Jdin  Sandneld  Macdonald  (q.v.),  the  leader  of 
the  moderate  Liberals  of  Upper  Canada.  In 
conjunction  with  Macdonald  he  formed  the 
Macdonald-Sicotte  administration  ( 1862-63 ) ,  in 
which  Sicotte  was  AttMH^-Oeneral  for  Lower 
Canada.  Before  long,  dissensions  arose  from  the 
attonpt  to  stroigthen  the  ministry  by  the  ad- 
mission of  advanced  Liberals  frcmi  Lower  Can- 
ada. Refuting  to  consent  to  this,  Sicotte,  with 
his  Lower  Canadian  colleagues,  withdrew.  From 
1863  to  his  retirenent  in  1887  he  was  a  judge 
of  the  Superior  Court  of  Lower  Canada.  Con- 
sult J.  C.  Dent,  The  Last  Forty  Teare  (To- 
ronto, 1881). 

SICYON,  OMfl-Gn  (Lat.,  from  Gk.  XikvAw, 
SikySn,  'ZtKvAv,  SekyOn).  The  principal  city  of 
a  Bmall  but  fertile  state  of  ancient  Greece, 
Sicyonia,  in  wnihem  Pdopomesus.  The  Co* 
rinthian  Gulf  lay  to  tiie  north,  Achaia  to  the 
west,  Phliue  to  the  south,  and  Corinth  to  the 
east.  Between  the  jimn  Asopus  and  Helisson, 
on  a  triangular  plateau,  was  situated.  In  later 
days,  Sicyon,  about  2  miles  south  of  the  Co- 
rinthian Gulf  and  10  northwest  of  Corinth.  The 
city  was  situated  at  first  at  the  foot  of  the 
plateau,  but  it  was  removed  to  the  plateau  by 
Demetrius  Polioreetes  in  303  B.O.  Even  in  the 
legends  a  connection  appears  between  Sicyon 
and  Argos,  particularly  in  the  story  of  Adraa- 
tus  (q.v.).  Tlie  Dorian  invaders  ooeiqiied  Sic- 
yon, bat  in  peaoealde  fashion,  according  to  tra- 
dition, and  the  origte^l  popnlatitm  mrned  a 
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fourth  tribe  along  with  the  three  Dorian  tribes. 
The  rule  of  the  Dorian  nobles  was  overthrown 
hy  Andreas,  or  Orthagoras,  a  member  of  a  non- 
Dorian  family,  who  about  365  b.c.  made  himself 
tynMb—tk  poaition  held  by  bis  house  for  about 
100  ymrs.  Under  CliBthenee,  early  in  the  sixth 
century,  Si^yon  reached  a  bigh  (kgree  of  pros- 
poity  uid  warUke  fame.  Later,  Sicyon  regu- 
larly appears  as  a  dependency  of  Sputa,  imtil 
the  rise  of  Thebes.  After  its  r^uilding  by  Deme- 
trius it  again  fell  under  the  rule  of  tyrants,  but 
was  flnal^  freed  and  brought  into  the  Achsan 
hemgae  (see  Aohaa)  fay  Aratas  (q.v.)  (261 
Bjo.),  After  the  des^ucsion  of  Ctsrinth  1^  the 
Bmnana  Ihe  Sieyonians  for  a  time  had  (marge 
of  the  Isthmian  games.  In  later  times  Si^on 
seems  to  have  bran  an  iiuigniflcant  place.  On 
its  site  is  the  modem  villi^  Vasilik^}.  There 
are  still  considerable  remains  of  the  Roman 
period  and  also  a  Greek  theatre,  which  was  ex- 
cavated by  the  American  School  at  Athena.  The 
ancient  city  was  famous  from  early  times  for 
its  bronce  casting  and  especially  for  its  pftint* 
ing.  For  the  Anrarioan  excavations,  cimsult; 
Amerioom  Journal  of  ArcheKdogj/,  vohi.  v,  viii, 
xz  (New  York,  1880,  1893,  1006).  Consult  also: 
Leake,  TraoeU  in  the  Morea,  vol.  ii  (Londcm, 
1830) ;  B.  Curtius,  Pelopotmeam,  vol.  ii  (Gotha, 
1861 ) ;  and  the  article  "Siky<Hi,"  in  Friedrich 
Labker,  ReaUeaikon  des  kUtagiti^tm  Altertum»i 
voL  ii  (8th  ed.,  Leipzig,  1014). 
SiCTONf  CuBiBBnB  or,  See*  Cuarmana 

SXOTOH. 

8I0TOH,  Dkulto  or.    See  DynuL^  or 

SlOTOH. 

BIDA  (Neo-Lat.,  from  Ok.  vOii,  aide,  pome- 
granate, water  lily) .  A  large,  widdy  distributed 
genus  of  annual  sad  perennial  herbs  and  shrubs 
of  the  family  Malvacete,  mostly  natives  of 
warm  climates  and  generally  rich  in  mucilage. 
Simie  of  the  species  have  strtmg  pliable  fibres, 
which  are  employed  for  cordage  and  for  textile 
purposes.  One  of  the  most  valuable  of  these  is 
8ida  rhombifolia,  a  perennial  tropical  shmb  also 
found  in  Australia  and  the  United  States.  It  is 
idso  said  to  be  cultivated  as  a  forage  plant. 
Sida  iilUefolia — better  known  as  Almtilon  theo- 
pknuU — is  an  annual  long  cultivated  in  China 
for  its  fiber,  which  is  used  like  tiutt  of  hemp. 
In  parts  of  the  United  States  it  is  a  eommon 
weed  known  as  velvetleaf. 

8ZDD  EL  BAHK  KAX^BSI,  ba'h'r  kA  1&'b6. 
A  fortress  in  Eur^ean  IVirkey  cm  the  Oallipoli 
Peninsula  at  the  .^Igean  end  of  the  Dardanelles. 
This  fortress  came  into  great  prominence  in 
the  Great  War  which  broke  out  in  1014.  It 
was  unsuccessfully  attacked  by  land  and  sea 
by  a  British  and  French  expeditionary  force 
(1014-16).  Ihe  allies  after  a  disastrous  cam- 
paign were  compelled  to  retire  from  the  penin- 
sula (January,  1916).    See  Was  Ttt  Eubopb. 

SEDDHABTHA,  sld-h&rtai&.   See  Gautaha 

BODDKA. 

SnKDOKS,  Mb8.  Sabah  ( 176^-1831).  A 
eeldmted  English  actress.  She  was  the  daugh- 
ter of  Roger  Kemble  (q.T.)  and  was  bom  at 
Brecon  in  Wales.  As  a  child  she  had  the 
family  aptness  for  acting  and  in  youth  plaved  as 
a  member  of  her  father's  company  in  small  pro- 
vincial towns.  She  married  William  Siddona,  an 
actor,  in  1773.  She  soon  attracted  such  attention 
tbat  Qarrick  heard  her  praises  in  London  and  of- 
fered her  an  engagemoit  at  the  Druiy  Lone 
Thestre,  whore,  Dec.  20,  1776,  she  made  her  first 
•KWaranee,  aeUog  Pmrtia.  Her  beanty  and  fine 
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person  pleased,  but  as  an  actress  she  made  no 
great  impression  and  did  not  obtain  a  reengage- 
ment.  But  Mrs.  Siddons  returned  to  London 
in  1782  to  enjoy  a  career  of  triumph  as  in- 
disputably the  greatest  actress  of  her  time,  hav- 
ing spent  the  intervening  years  in  provindal 
cities.  As  Isabella  in  FattU  Marriage,  she 
reappeared  at  Drury  Lane  Oct.  10,  1782.  In 
1784  her  popularity  was  temporarily  obscured 
by  a  charge  of  pecuniary  meanness  towards 
certain  fellow  performers;  but  with  this  trivial 
exception  her  efforts  were  a  series  of  successes 
till  on  June  29,  1812,  in  her  great  character 
of  Lady  Macbeth,  she  totdc  leave  of  the  pnbUo. 
Belvidera,  Queen  Katharine,  Volumnia  In 
OoHtjAamu,  which  she  played  with  her  brother, 
John  nUlip  Kemble  (q.v.),  were  a  few  of  the 
many  parts  in  which  she  captivated  audiences. 
Mrs.  Siddons  is  said  to  have  been  strictly  a 
stage  genius,  but  not  of  hi^  intelligence.  In 
the  practice  of  her  art  it  was  power  of  manner 
and  personality  which  made  her  irresistible. 
As  a  tragic  aonress  she  has  mibably  never  been 
equaled  in  Great  Britain.  Her  picture  as  the 
"Tragic  Muse**  Sir  Joshua  Reynolds  is  fa- 
mous. 

Bibliography.  James  Boaden,  Life  of  Mr». 
Siddom  (2  vols.,  2d  ed.,  London,  1831) ;  Thomas 
Campbell,  Life  of  Mrs.  Siddons  (2  vols.,  ib., 
1834) ;  P.  Fitzgerald,  Account  of  the  Kemble 
FamUy  (2  vols.,  ib.,  1871);  H.  B.  Baker,  Ovr 
Old  Actors  ( ib.,  1881 ) ;  Matthews  and  Hutton, 
Actors  and  Actresses  of  Great  Britain  and  the 
United  States  (New  York.  1886) ;  John  Doran, 
Annais  of  the  Btage  (ed.  Lowe,  London,  1888). 

SIDE  CAB.  An  accommodatitm  for  a  ungle 
passenger  additional  to  the  driver  <»■  operator 
of  a  motor  cycle  (^.v.)i  located  at  the  side  of 
such  operator,  a  little  behind  him  and  on  a 
lower  levd.  The  seating  is  inclosed  in  a  sheet- 
metal  body,  often  having  suggestions  of  boat 
or  stream  lines,  and  is  borne  and  attached  to 
the  frame  of  the  motor  cycle  proper  1^  a  bar 
frame  which  is  bolted  in  place.  Its  sUe  loca* 
tion  and  its  weight  necessitate  a  third  wbeel, 
usually  smaller  tiian  the  motor-cycle  wheels,  and 
road  jars  are  mitigated  by  springs.  When  the 
side  oar  is  reanored,  the  normu  motor  cycle 
reappears. 

KtDE  OATS.   See  Oat  Geass. 

sn>EBEAZi  (sl-de'rd-al)  CLOCK  (from  Lat. 
sidereus,  relating  to  a  star,  from  stdus,  con- 
stellation, star).  A  clock  r^ulated  to  indicate 
sidereal  time.  (See  Dat.)  The  sidereal  dock 
is  a  most  important  aid  to  the  practical  astrono- 
mer and  is  one  of  the  indispensable  instruments 
of  an  observatory.   See  Clock. 

SID^BITE  (Lat.  sideritis,  loadstone,  from 
Gk.  fftlhjplTiii,  sidSrites,  relating  to  iron,  from 
oUhtpot,  sid&ros,  iron).  A  miner^  iron  carbonate 
crystallized  in  the  hexagonal  syston.  It  has  a 
vitreous  lustre  and  in  «^or  is  mostly  grayish 
yelknr  or  brown,  ranging  from  pale  buff  to  al- 
numt  btaek.  It  occurs  in  gneiss,  mica,  and  clay 
slates  and  in  other  rock  strata  and  also  fre- 
quently with  metallic  ores.  The  iron  of  siderite 
is  often  partly  replaced  by  calcium,  magnesium, 
and  manganese.  It  also  occurs  in  crystaUised, 
concretionary,  massive,  and  earthy  forms. 

The  name  "siderite"  is  also  applied  to  a  trans- 
lucent blue  variety  of  vitreous  quartz,  which  is 
also  more  eomnumly  called  si^hlrine.  See 
iBffw;  Miwnpoif'™- 

SnnEBOXreLON  (Neo-Lat,  from  Gk.  Wftf- 
|BM,  aid»ro*t  iron  +  {^Xec,  aylon,  wood).  A 
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genus  of  treea  of  the  family  Bapotocec,  with 
eve^inen  leaves  and  axillary  clusters  of  flowers, 
nativeB  of  and  widely  distribnted  in  warm  cli- 
mates. They  are  remarkable  for  the  hardnesB 
of  their  wood,  which  is  Bometimea  called  iron- 
wood  and  is,  at  least  in  some  species,  so  heavy 
as  to  sink  in  water.  About  60  species  are  widely 
distributed  throu^out  the  tropics  of  both  hemi- 
spheres, with  a  few  species  reaching  temperate 
regions  in  Australia,  New  Zealand,  etc.  A 
species,  Biderowylon  maaty^odmdron,  ooonrs 
along  the  east  coast  of  Florida,  whwe  it  la 
known  as  mastic  and  wild  olive. 

RTDTtSAT>DU!  TLOWBB.   See  Sabbaoknia. 

SIDETUS,  PHiLiPPtiB.    See  Dn  Boc»  Vrao- 

ICENT;  PbILIPPOB  SIIWTDS. 

SIDEWALK,  TBAvnjHO.    See  TaavKUiro 

SiDEWALg. 

SIDE'WlNXyEB.  The  local  name  in  Arizcna 
for  the  homed  rattlesnake  (Cn*(Utia  oeraate*), 
which  inhabita  opm  plains  and  whrai  dlatorbed 
moves  away  sideways.  Consnlt  Moriam,  The 
Death  Vattey  Ewpediiion  (Anienltiiral  Dc^part- 
mentt  Washington,  1893).  Bee  RATtUDiNAKB, 
and  Plate  of  Ratiusitaeis. 

SIDCmnCK,  Abthub  (1840-  }.  An 
English  classical  scholar,  brother  of  Henry  Sidg- 
wick.  He  was  bom  in  Yorkshire  and  was  edu- 
cated at  Rv^y  and  at  Trinity  Coll^,  Cam- 
bridge. He  served  as  master  of  Bugl:^  School 
(18e4r-70),  tutor  in  Gorpos  Christ!  (Allege,  Ox- 
ford (1879-1902),  and  unireruty  reader  in 
Greek  (1894-1906).  Of  Corpus  Christi  he  was 
a  fellow  from  1882  to  1902  and  after  1903. 
His  publications  include  an  annotated  edition 
of  Vergil's  complete  works  (1890) ;  editions  of 
plays  of  .^Ischylus  (often  reSdited),  Ajromemnon, 
Choephoroi,  Eummidea,  Pena,  Beptem  Contra 
Thebaa;  a  critical  edition  of  the  tect  of  .^Ischy- 
lus,  in  the  Odrford  Olowtoof  fevto  Series  (1899) ; 
tertboidcB  on  Greek  Prote  Cotrypoaiiion  (1876), 
and  on  Greek  Veree  Compoeitwn  (1882);  tiad 
essays  on  educational  topics  such  as  On 
Stimuliu  (1908). — His  daughter,  Ethel  Sidg- 
wiOK,  became  Icnown  as  the  author  of  novels 
of  distinction:  Promise  (1910);  Le  Oentleman 
(1911);  Hereelf  (1912);  Suooeasion  (1913),  a 
continuation  of  Promise;  Four  Playe  for  ChU- 
drm  (1913)  ;  A  Lady  of  Leisure  (1914);  Duke 
Jones  (1916);  The  Aeeolade  (191«). 

SIDOWIOK,  BiunoB  tSiumm  (Ifoa.  ^kbt 
Sdowick)  (1845-  ).  An  English  educator, 
bom  in  Scotland,  tiie  daughter  of  James  Mait- 
land  Balfour  and  Lady  Blanche  Mary  C^ucoigne 
Cecil,  and  a  sister  of  A.  J.  Balfour  (q.v.).  In 
1876  she  was  married  to  Henry  Sidgwick  (q.v.). 
The  two  were  closely  associated  with  tiie  move- 
ments for  the  develf^ment  of  higher  education 
for  women  and  the  emancipation  of  women  gen- 
erally. For  the  promotion  of  the  former  there 
was  established  the  Association  for  Promoting 
the  Development  of  Higher  Education  i<a  Wo- 
men (1873),  which  led  to  the  founding  of  Newn- 
ham  Coll^,  Cambridge,  in  1880.  Of  this  college 
Mrs.  Sidgwick  was  principal  from  1892  to  1910. 
Her  interest  in  education  is  further  evidenced 
by  her  appointment  as  a  member  of  the  Bryce 
Conunfssion  on  Secondary  Education  in  1894, 
tiie  flivt  instance  in  which  women  were  in- 
elnded  on  a  public  educational  commission  In 
Eni^and.  She  was  also  one  of  the  first  members 
of  the  Consultative  Committee  of  the  English 
Board  of  Education  (1899).  In  1916  she  held 
tiie  preddency  of  the  educational  section  of 
tiie  British  Asaodation.   She  pntdished  Health 
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Statiatiet  of  Women  Students  (1890)  and  a 
nambeff  of  enays  and  articles  on  the  education 
of  girls,  on  woman's  suffrage,  and  on  p^ohlcal 
resouch^ 

BIDaWICE*  HEmT  (1838-1901).  An  Eng- 
lidi  moralist  and  economist,  bora  at  Skipton, 
Yorkshire,  May  31,  1838.  He  was  educated  at 
Rugby  and  at  Trinity  College,  Cambridge,  was 
fellow  of  Trini^  CoUega  from  1869  to  1869,  and 
lecturer  from  1809  to  1876,  iriwn  he  was  i4>- 
polnted  pneleetor  of  moral  and  political  philw- 
ophy,  and  in  1883  he  was  appointed  Knight- 
brii^  professor  of  moral  philosTOfay.  His  prin- 
cipal works  are:  The  Methods  of  Ethics  (1874; 
6UL  ed.,  1901 ) ;  The  Prtnoiples  of  PoUtioat 
Eoonomy  (1883;  3d  ed.,  1901) ;  (hUlinea  of  the 
History  of  Ethics  (1886;  6th  ed.,  1002);  The 
Elements  of  Politics  (1891;  2d  ed.,  rev.,  1897) ; 
Praotioal  Ethics:  A  Collection  of  Addresses  and 
Essays  (1898) ;  The  Development  of  European 
Polity  (1903);  Lectures  on  the  Ethics  of 
T.  H.  Oreen,  Herbert  Bpenoer,  end  J.  Mortimeau 
(1902);  Philosophy:  Its  Scope  and  BOaHone 
{ 1902 ) ;  Miscellaneous  Eseays  and  Addressee 
(1904);  The  Philosophy  of  Kant  and  Other 
PhUosophioal  Lectures  and  Essays  (1906).  He 
took  a  prominent  part  in  tiie  prMnotion  of  the 
high^  education  of  women  and  was  one  of  the 
founders  of  Newn  ham  Collie,  Cambridfn.  He 
helped  largely  to  support  Mind^  an  Bnglish 
philoBophicM  quarteriy,  of  iritleh  he  was  coedi- 
tor.  He  resigned  his  chair  In  1900  on  account 
of  ill-health  and  died  August  28  of  the  next 
year.  In  his  Methods  of  Ethics  he  criticizes 
the  ethics  of  intnitionlsm  (q.v.)  and  common 
sense,  of  fistic  hedonism  (q.v.),  and  of  utilita- 
rianism (q.v.),  finally  giving  his  adherence 
to  a  utilitarianism  with  an  intuitional  basis  in 
the  absteact  moral  prindples  of  Justice,  pro- 
denee,  and  rational  benevolence.  He  mut  a 
member  of  the  Society  for  Psychical  Research. 
He  was  a  brother  of  Arthur  Sidgwick  and  a 
cousin  of  the  noted  BenBon  family.  For  his 
wife,  see  SmowicK,  Elbanob.  Consult:  Bryce, 
Studies  in  Contemporary  Biography  (New  York, 
1903);  A.  8.  and  E.  M.  Sidgwick,  Henry  8idg- 
icick:  A  Memoir  (London,  1006) ;  W.  P.  Ward, 
Ten  Personal  Studies  (Kew  York,  1908) ;  A.  0. 
Benson,  Leaves  of  the  Tree  (ib.,  1911). 

SZDHIA.  See  SnnoA. 

SXDI  BEL  ABBftB,  sB'dS  bSl  AVbfts'.  The 
capitcd  ot  an  arrondlssement  in  the  Dquurtment 
of  Oran,  Algeria,  on  the  UAerra,  48  miles  by 
rail  south  of  Oran.  It  is  comparatively  a 
modern  town  and  is  surrounded  by  walls.  It 
has  a  considerable  agricultural  trade  in  grain, 
alfalfa,  tobacco,  wine,  and  cattle.  Pop.  (com- 
mune), 1911,  30,942. 

8n>I  XOUAMfKBD  (1803-73).  Emperor 
of  Morocco  from  18S9  to  1873.  He  succeeded 
his  father,  Mnley  Abderrahnmn.  He  was  soon 
involved  in  a  war  with  Spain,  caused  1^  the 
marauding  expeditions  of  the  Riff  pirates,  was 
defeated  by  the  Spanish  under  Prim  and  O'Don- 
nell  (1860),  and  obliged  to  pay  an  indemnity  of 
200,000,000  piasters.  His  introduction  of  re- 
forms and  the  commercial  concessions  which  he 
granted  to  foreigners  caused  several  insurrec- 
tions, in  qudling  one  of  which  he  lost  his  life. 
See  MoBOCWO. 

BIDJBf  si'dls,  BoBiB  (1867-  }.  An  Amer- 
ican psychopathologiet,  bora  in  Russia.  He 
came  to  America  in  1887  and  was  educated  at 
Harvard  (A.B..  1894;  Ph.D.,  1897;  MJ>.,  1908). 
He  was  assodate  psjreholi^^  and  paydu^wtliol- 
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ogirt  of  the  Pathological  Institute  of  New  York 
State  Hospitals   (1896-1901),  and  after  1901 

Sraetleed  medicine  in  Boston,  also  becomin|; 
irector  of  the  Sidis  Pmchotherapeutic  Insti- 
tate  at  Portamoath,  N.  H.  He  published  P»y- 
ohology  of  Bitggettvm  (1808) ;  Ptychopathologi- 
oal  Retearohea  (1902);  Multiple  Peraonality 
(1905),  with  S.  P.  Goodhart;  An  Ewperimental 
Study  of  Sleep  (1909);  PkHiatinne  and  Qmiut 
(1911);  The  Pejfcholosn/  of  Laughter  (1913); 
The  Foundations  of  Normal  and  Abnormal 
Ptyckology  (1914);  Bympiomaiology,  Peyohog- 
mms,  and  Diagnotit  of  Ptg^iopathic  Diteofe* 
(1914). 

STDHOVTE,  tfd^knttth.  A  watering  place  on 
the  sooth  ooast  of  Devonshire,  Et^^ana,  at  the 
month  of  ^e  little  river  Sid,  remarkaUe  for 
its  healthful  climate  and  picturesque  situation 
(Map:  England,  C  0).  The  esplanade,  protected 
by  a  sea  wall  1700  feet  in  length,  forms  an  ex- 
cellent promenade.  The  interesting  parish 
church  dates  from  1269.  Sidmouth  wm  the 
residence  of  Qneen  Victoria  when  *  dUld,  and 
her  lather,  1^  Duke  of  Kent,  died  hare  in 
182a   Pop.,  1901,  4800;  1911,  6012. 

flmCCnmc,  Hkhbt  Anoaimovt,  first  Vis- 
OOCHT  (1767-1844).  An  English  statesman. 
See  AppiKOTON,  HEtonr. 

SnWST.  A  Tillage  in  Delaware  Co.,  N.  Y., 
44  miles  northeast  of  Binghamton,  on  ibe  Dela- 
ware and  Hudson,  and  the  New  York,  Ontario, 
and  Western  railroads  (Map:  New  York,  £  6). 
Noteworthy  buUdiny  are  the  public  lilnary, 
hi^  school,  and  union  station.  The  chief  in- 
dnsbial  estaUishmoitB  are  silk  mills,  auto- 
moUle  works,  sash  and  blind,  cigar,  and  novelty 
faetories.  etc   Pop.,  1900,  2331;  1910,  2607. 

BZDNET.  A  city  and  the  coimty  seat  of 
Shelby  Co.,  Ohio,  40  miles  north  of  Dayton,  on 
the  Great  Miami  River,  the  Miami  and  Erie 
Canal,  and  on  the  Cincinnati,  Hamilton,  and 
Dayton,  the  Western  Ohio,  aiid  the  Cleveland, 
Cincinnati,  Chicago,  and  St.  Lonia  rmilroada 
(Hap:  Ohio,  B  6).  The  puUie  librari^,  Ifona* 
mental  Building,  courthouse,  and  Wafer's 
Park  are  noteworthy  features.  Sidney  is  of 
oonriderable  industrial  Importance.  The  manu- 
facturee  include  road  scrapers,  whips,  hollow 
ware,  com  diellers,  horse  collars,  fly  nets,  poles 
and  shafts,  chums,  wheds,  carriage*,  iron  and 
wood  workers'  tools,  aluminium  ware,  brocHus, 
Ueyele  rbns,  newspapv  folden,  and  flcmr*  ^op., 
1900.  6688;  1010.  6607. 

8IDSBY,  AL0BnOH  (1622-88).  An  English 
Bev<^DUoiiary  statesmain.  After  his  educaticm 
he  accompanied  his  father,  the  second  Earl  of 
Leicester,  on  embassies  to  Denmark  and  France. 
His  first  military  service  was  against  the  rebels 
of  Ireland  in  1941,  his  father  being  Lord  Lieu- 
tenant there.  In  the  C5vll  War  he  fought  for 
Parliament.  The  year  1647  saw  him  lieutenant 
general  of  the  Horse  in  Ireland,  and  the  next 
year  he  became  Ooveraor  of  Dover,  remaining 
there  more  than  two  years.  In  1646  Cardiff 
had  returned  him  to  the  Long  Parliament,  and 
tiiree  years  afterward  he  was  appointed  a  com- 
mi^oner  for  the  trial  of  Charlea  I.  He  ab- 
sented himsdf  from  the  seesiona  of  the  court, 
because  be  wished  to  keep  himself  "clean  from 
having  any  hand  in  this  businese."  His  ob- 
jection to  the  trial  of  the  King  was  that  the 
House  of  Lords  had  not  assented  to  it.  Bvt 
U  ia  eald  that  he  afterward  spt^e  of  the  eateou- 
Hoa  aa  '*the  jnsteat  and  braveife  action  tiiat 
was  ever  date  in  Ei^and  or  anywhere  else.** 
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In  principle  a  severe  republican,  he  resented  the 
concentration  of  power  m  Cromwell.  When  the 
restored  Parliament  met  in  1659,  Sidn^  was 
again  nominated  to  tiie  Council  of  State  and 
dispatched  to  Dnunwrk  an  a  political  mission. 
After  the  RestoraUon  he  lived  on  the  Continent, 
subjected  to  enmities,  flittmg  lUMut  from  place 
to  place.  In  1677  Charles  IT  pardoned  him  and 
he  returned  to  England. 

Holding  persistently  to  his  old  principles, 
however,  he  favored  the  Duke  of  Monmouth  as 
successor  to  Charles  II  in  place  of  the  Duke 
of  York.  For  this  he  solicited  the  aid  of  the 
French  monarch.  His  designs  were  suspected, 
and  when  the  Bye  House  Plot  was  dtsconred 
in  June,  1883,  uie  opportunity  was  seized  to 
be  rid  of  a  man  felt  to  be  dangerous.  He  was 
arrested  and  committed  to  the  Tower  and  tried 
for  hi^  treason  on  November  21  before  the 
brutal  Jeffreys,  who  on  the  merest  mockery  of 
evidence  condnnned  him  to  death.  The  execu- 
tion took  place  December  7  on  Tower  Hill.  His 
firmness  in  death  awakened  the  ^nnp*thy  and 
the  indignation  of  the  public,  wluoh  haa  ever 
tAnoB  rera^  him  as  a  patriot  hero  and  martyr. 
In  the  histwy  uid  theory  of  government  Sidney 
was  more  deeply  learned  than  any  other  man 
of  hia  time.  His  Ditoouraea  Concerning  Oov- 
emment  were  published  in  London  in  1698, 
and  his  entire  works  M>peared  in  1772. 

Consult  G.  W.  Meaaley,  Memoirs  of  Algernon 
Sidney  (London,  1813),  and  A.  C.  Ewald,  Life 
and  Tin^of  Alg»non  Sidney  (ib..  1873). 

BnmEY,  Sm  Pmup  (1664-86).  A  cele- 
brated En^ish  writer  and  soldier.  He  was  bora 
at  Penshurst  in  Kent,  Nov.  30,  1664,  and  re- 
ceived his  education  at  Shrewsbury,  whence  in 
1668  he  went  to  Christ  Church,  Oxford.  He 
left  the  nniveraity  without  a  degree,  but  with  a 
high  reputation  for  scholarship.  In  1572  he 
traveled  abroad.  He  was  in  Paris  when  the 
Massacre  of  St.  Bartholinnew  took  place,  but 
ran  no  pNsonal  risk,  being  under  proteotion  of 
the  Engllth  embassy.  He  thai  visited  Belgium, 
Germany,  Hungary,  and  Italy,  occupying  most 
of  his  time  In  studying  languages,  litera- 
ture, history,  and  polit«»,  and  cultivating 
the  acquaintance  of  eminent  men;  and  in  1676 
he  returned,  an  erudite  and  polished  gentleman. 
His  uncle  (Dudley,  Earl  of  Leiceeter )  was  now 
in  the  zenith  of  his  fortunes,  and  for  Sidney 
a  career  at  court  lay  open.  With  Qneen  Eliza- 
beth he  was  througliont  life  an  especial  favorite. 
In  1677  she  intrusted  him  with  a  mission  to 
Hddelberg  and  Prague  and,  though  he  failed 
in  his  n^otiations,  he  was  warmly  commended, 
lliree  years  after,  he  had  the  boldness  to  ad- 
dress to  the  Queen  a  "remonstrance"  against  her 
proposed  marriage  with  Henry,  Duke  of  Anjou,  a 
union  to  which  uie  seemed  hersdf  not  indisposed. 
It  is  ugniflcant  of  his  high  favor  that  Elisabeth, 
imperious  in  temper  and  little  inclined  to  brook 
interferoiee,  was  satisfied  with  Us  short  retire- 
ment from  oomt.  Thie  interval  he  passed  in  lit- 
erary work  at  WUton  with  his  sister  the 
Countess  of  Pembroke.  For  her  entertainment 
he  wrote  his  celebrated  pastoral  romance,  Ar- 
cadia, puUished  posthumously  by  his  sister  in 
1590.  In  1683  he  consoled  himself  for  the  mar- 
riage of  Lady  Penelope  Deveretix,  to  whom  he 
had  been  ardentiy  attadied  and  who  figures  as 
Stdla  in  his  ponna.  1^  marnring  Frances, 
daughter  of  Sir  Franda  Walsin^^am.  In  1686 
he  fa  said  to  have  meditated  saUtng  with  Sir 
Francis  Drake  in  an  eiqtedition,  against  the 
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Spaniardi  in  the  West  Indies,  but  to  have  been 
forbidden  by  Elizabeth  through  fear  "lest  she 
lose  the  jewel  of  her  dominion."  Late  in  that 
year,  however,  she  appointed  him  Governor  of 
Flushing,  whither  he  went  to  take  part  in  the 
war  Uien  waging  between  her  allies,  the  Ihitch 
and  the  Spanish.  At  the  battle  of  Zutphen  in 
Gelderland  a  horse  was  killed  under  him,  and 
he  received  a  musket  shot  in  the  thigh  from 
which  after  great  suffering  he  died  at  Amheim 
on  Oct.  7,  ld86.  While  he  was  borne  fnnn  the 
field,  aa  he  complained  of  thirst,  a  bottie  of 
water  was  brought  him;  bat  when  aboat  to 
drink,  he  was  touched  by  the  wistful  look  of  a 
mortally  wounded  soldier  close  by,  and,  takins 
the  water  un tasted  from  his  lips,  Sidney  handed 
it  to  his  fellow  with  the  words,  "Thy  necessitv 
is  greater  than  mine."  The  esteem  in  which 
Sidney  was  held  by  his  countrymen  was  shown 
in  the  grief  with  which  the  news  of  bis  death 
was  received.  His  body  was  brouriit  to  England 
and  after  lying  in  state  was  buried  with  great 
solemnity  ia  uie  old  cathedral  of  St.  Paul's. 
The  universities  of  Cambridge  and  Oxford  issued 
three  volumes  of  ek^jies  on  his  death,  and  Spen- 
ser, in  his  AftropAel,  mourned  the  loss  of  Ma 
friend. 

The  love  and  admiration  which  Sidney  won 
from  his  contemporaries  were  a  tribute  to  the 
singular  beauty  of  his  character.  His  short  life 
was  marked  by  no  Inilliant  achievement,  and 
his  literary  genius  would  scarcely  of  itself  have 
sufficed  to  account  f^  the  rc^rd  he  inspired. 
Sidney's  Aroadia,  overrun  as  it  is  with  affecta- 
tions, may  still  be  recognized  as  a  work  of  ^eat 
merit.  His  other  well-known  work,  Apologte  for 
Poetrie  (1579),  republished  in  1598  aa  Defense 
of  Poetie  (q.T.),  will  repay  the  attention  of  the 
reader.  Many  of  his  shorter  poems,  more  espe- 
cially some  of  his  sonnets,  are  sJso  of  rare 
merit.  Consult  his  Complete  Poema  (ed.  by 
Qrosart,  Londtm,  1877 ) ;  Apology  for  Poetry 
(ed.  by  Shuckburi^,  Cambridge,  1891);  Mis- 
cellaneoua  Works  (Boston,  1860;  London,  1893) ; 
H.  R.  Fox  Bourne,  A  Memoir  of  Sir  Philip 
Sidney  (London,  1862);  J.  A.  Symonds,  Sir 
Philip  Sidney  (ib.,  1886);  Sir  Sidney  Lee,  "Sir 
Philip  Sidney,"  in  Great  Englishmen  of  the 
Bixteentk  Century  (New  York,  1904),  contain* 
ing  a  bibliography;  Sir  Fulke  Oreville,  Life  of 
Sir  PhUip  Sidney  (Oxford,  1907);  Percy  Ad- 
dleshaw,  Sir  Philip  Sidney  (London,  1009). 

SIDNEY  SUSSEX  COIXEGE.  A  college  at 
Cambridge,  England,  founded  in  1696  by  the 
will  of  uidy  Frances  Sidney,  Countess  Dowager 
of  Sussex.  It  was  built  on  the  site  of  the 
Franciscan  or  Grey  Friars'  House,  established 
in  1240,  and  was  called  the  College  of  Lady 
I^ncis  Sidney  Sussex.  The  house  ca  tiie  Fran- 
dseans  had  been  suppressed  in  1SS8  and  the 
site  given  to  Trinity  CoUe^.  Trinity  trans- 
ferred it  to  the  new  foundation.  Sidney  Sussex 
was  early  a  "nurse^  of  Puritanism"  and  was 
the  first  Goll^  in  Cambridge  to  admit  Scotch 
and  Irish.  In  1014  there  were  a  master  and 
12  fellows,  36  scholars,  and  about  120  under- 
graduates.  It  presents  to  eight  livings.  Among 
the  worthies  of  this  oolite  are  Oliver  Cromwell, 
Thomas  Fuller,  and  Archmshop  Bramhall.  Con- 
sult O.  M.  Edirards,  Sidney  Siuaea  Collie  [htm- 
don,  1890). 

SIDON  (Heb.  {TfdAs  from  fOd,  to  hunt,  to 
fish,  or  from  Bid,  name  of  a  tribal  god).  A  city 
of  aiusient  Fhomiieia,  on  the  ooast  of  the  Mediter- 
ranean, about  86  niiles  soutii  of  Beirut  (Map: 
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Turkey  in  Asia,  C  4).  It  was  situated  on  a 
promontory  with  an  island  in  front  and  pos- 
sessed  a  double  harbor.  It  waa  ntedally  famed 
for  its  purple  dyes,  and  Its  Inhabitants  are  said 
to  have  discovered  the  manufacture  of  glasa 
Sidon  is  mentioned  in  Papyrus  Anastasi  I. 
Among  the  Amama  Tablets  are  some  from  its 
prince  Zimridda  (c.1400  B.C.).  The  Phcenicians 
are  called  Sidonians  by  Homer  {lUad,  xxiii, 
743  ff.;  Odyasoy,  iv,  613  ff.,  xv,  460).  Sidon 
sent  presets  to  Asumazir[Md  III  in  877  B.a 
It  was  subdued  1^  SennaiAerib  in  701  and 
sera-ely  punished  1^  Esarhaddtm  in  674.  The 
rev<^t  of  Tennes  II  led  to  the  destructiw  of  the 
eily  1^  Artaxerxea  III  Ochus  in  351  b.o.  It 
was  a  free  city  unSer  the  Romans.  It  sur- 
rendered to  the  Moslems  in  637  or  638.  During 
the  period  of  the  Crusades  it  suffered  greatly 
and  passed  back  and  forth  from  Mohammedans 
to  Christians,  ultimately  remaining  with  the 
former.  Under  the  Druse  prince  Fahr  al  din 
(1696-1634)  its  importance  revived;  it  became 
ue  seaport  of  Damascus  and  tor  neaxty  800 
years  had  an  important  trade.  The  present 
town  of  Saida  occupies  the  western  portion  of 
the  site  of  the  ancient  city.  It  has  about 
12,000  inhabitants  and  is  relatively  unimportant 
as  compared  with  Beirut,  which  baa  become  tiie 
seaport  of  the  district.  Mis^onary  establish- 
ments are  maintained  by  both  Protestants  and 
Roman  Catholics.  The  many  tombs  of  the  an- 
cient city  have  yielded  a  large  nnmtwr  of  inter- 
esting sarcophagi,  including  that  of  Eshmunazar 
(I8S5),  now  in  the  Louvre,  and  17  other  Phosnl- 
cian  and  Ore^  sarcophagi,  anunig  th«m  that  of 
Tabnit,  the  father  of  Esnmunazar,  and  the  so* 
called  sarcophagus  of  Alexander,  now  in  Con- 
stantinople ( 1887 ) .  See  Phcknicia  ;  Phck- 
NiciAN  Aar. 

SIDON,  Zend  of.   See  Zkno  or  Sidon. 

SnxyUIA,  Obdb  of.  a  roval  Saxon  order 
of  merit  for  womm,  conferred  for  rolnntary 
services  in  war  and  peace.  It  was  established 
in  1870.  The  decoration  is  an  eight-pointed 
cross  of  white  enamel,  edged  witii  gold,  sua* 
pended  from  a  crowned  wreath  inclosing  the 
initial  S. 

SID'BA,  OULF  OF  (Lat.  Syrtia  Maior).  A 
large  open  arm  of  the  Afediterranean  Sea  on  tiie 
ooast  of  TripoU  (Blap:  Africa,  F  1).  It  is 
nearly  300  miles  wide  at  the  mouth  uid  extends 
inward  from  75  to  126  miles.  Its  shores  are 
low  and  bordered  by  shallow  and  dangerous 
waters,  affording  scarcely  any  hartmrs.  The 
Gulf  of  Sidra  forms  the  eastern  angle  of  the 
larger  rectangular  gulf  of  the  two  l^rtes,  the 
western  angle  being  now  called  the  Qnlf  of 
Gabes  (q.v.). 

SUSBBOK,  AHiek,  Hebiunn  (1842-  ). 
A  German  philoet^ber. .  He  was  bom  at  Sis- 
lei>en,  studied  philo1(^7  at  Leipzig,  Berlin,  and 
Halle,  and  was  privatdooent  of  philosophy  at 
Halle  in  1872-76,  and  professor  of  philosophy 
at  Basel  in  1875-83  and  thenceforth  at  Giessen. 
At  first  he  was  allied  with  the  Herbartian  school 
of  philosophy,  but  later  became  known  as  a 
Kantian.  He  published:  Vnterauchungen  zvr 
Philoaophie  der  Ori^chen  (1874  ;  2d  ed.,  1888) ; 
Daa  Weaen  der  Uathetiaohen  Ana^auung  ( 1875 ) ; 
Dm  TVoumleben  der  Seels  (1877);  Veher  doi 
Bmouaataein  al«  Bohranke  d«r  Na^rwkenntnia 
(1878);  GeaohicMe  der  Psychologie  (1884); 
IJeber  die  Lehre  vom  genetiaohen  Fortaohritts 
der  MenachheU  ( 1892) ;  Lehrbuch  der  Religiona- 
philowphie    (1803) ;    AriatotOm    (1890;  Sd 
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«d.,  1010);  Goethe  alt  Dmker  (1902  ;  2d  ed., 
1905) ;  Zur  Reliffiontphiloaophie  (1007) ;  Orund- 
fngm  gur  Ptj/chologie  und  Aeathetik  der  Ton^ 
kunat  (1909) ;  Veher  Freiheit,  EniwiokUmg,  vnd 
Yonehimg  (1011). 

ariEBKiroEBntOg,  Z6'ben-ge-b6r'ge.  A  group 
of  Bevea  conical  heights  in  the  Rhine  Province, 
ProsBu^  on  the  ri^t  bank  of  the  Khine,  op- 
poBite  Bcoin,  22  miles  above  Cologne.  The 
chief  peaks  are  the  Oetberg  (1622  feet),  the 
LOwenburg,  and  the  Drachenfels  (q.v.).  The 
scenery  ia  strikingly  picturesque,  and  the  region 
is  intimately  connected  with  the  hiatory  and 
legend  of  the  lurnrandbig  oonntry. 

BCEBOLD,  zmit,  Aduc  Elus  toh  {177S- 
1828).  A  Gennan  obstetrician.  He  was  bom 
in  Wilrzburg,  where  hia  father,  Karl  Kasper 
▼on  Siebold  ( 1736-1806 ) ,  held  the  chair  of  sur- 
gery at  tile  university  and  where  his  elder 
brother,  Johann  George  Christoph  von  Siebold 
(1 767-08),  was  professor  of  gynscolosy.  Adam 
Ellas  Ton  8ieb<dd  received  his  education  in  his 
naUre  town,  became  professor  of  medicine  at 
the  university  in  1790,  and  was  called  in  1816 
to  the  Universi^  of  Berlin  to  fill  the  chair 
of  obstetrics.  There  he  was  instrumental  in 
the  foundation  of  the  obstetrical  howital  of 
the  university.  Among  his  works  are:  Lehrbuch 
Aer  Behammenkungt  { 1808  ;  6th  ed.,  1831 ) ; 
Lehrbuok  der  theoretueh'ipraktimhen  Bntbw- 
dmtgtkunde  (1800  ;  4th  ed.,  1824);  Handbuoh 
tur  F^aueivammerkrantkheiten  (1811;  2d  ed., 
1821-23) .  He  also  edited  from  1813  the  JottnuU 
fur  G^rtMhilfe.  See  also  Smou^  Eduabd  and 

pTTTT.rPp. 

SXEBOLD,  Eddabd  Easpsb  Jacxs  von  ( 1801- 
61).  A  German  gyniecologist.  The  dder  son  of 
Adam  Eliae  von  Siebold  ( q.v. ) ,  he  was  bom  at 
Wtlrzburg,  where,  as  well  as  at  Berlin,  he  was 
educated.  In  1829  he  became  profeasor  of  gyn- 
ecology at  Marburg  and  four  years  later  at 
GOttingen.  He  is  well  known  through  his 
elaaatcal  TermcA  viner  CFeseMdU*  der  Oe&uH- 
Oulfe  (1839-46;  2d  ed.,  1901).  Among  his 
other  works  may  be  mentioned  Lehrbuch  der 
€M»irtahUfe  (1841;  2d  ed..  1864)  and  Lehrhueh 
der  geriohtliehen  Meditim  (1847).  At  the  death 
of  his  father  he  became  editor  of  the  Jwimal 
far  Qeburtehilfe. 

SIEBOLD,  EAbl  THEXHxm  Ebitbt  von  (1804- 
85).  A  German  physiologist  and  zoMogist, 
ypnagar  son  itf  Adam  Elias  von  Slebtdd  (q.T.). 
He  was  bom  in  Wfirzburg  and  studied  mecuclne 
and  sciencQ  at  GOttingen  and  Berlin.  He  be- 
came director  of  the  Obstetrical  Institute  at 
Danzig  (1835)  and  was  professor  of  physiolt^ 
raocessively  at  Erlangen,  Freiburg,  Breslau,  and 
Munich  (1853),  where  later  he  was  transferred 
to  the  chair  of  zoOlogy.  He  did  pioneer  work 
•  in  the  classification  of  animals,  was  the  first 
to  d^lne  tiie  gnraps  Protozoa  and  ZoOphyta, 
and  dhided  Cmitirs  -group  of  Articnlata  into 
Arthropoda  and  Vmnes.  Wlfli  Elllliker  he 
fonnded  in  1848  the  ZeiUdhirifi  fOr  Wiaem- 
eeMafHiake  ZoSlogie.  His  obituary  notice  in  the 
Zeitechrift  for  1886  girca  a  btblic^phy  of  107 
titlea  Amimg  these  were  important  papers  on 
animal  spermatozoa,  especially  in  the  insects, 
and  on  parthenogenesis  in  insects.  He  demon- 
strated that  spermatozoa  winter  in  the  seminal 
receptacles  of  the  female  wasp.  With  Stannius 
he  iniblitlied  Lekrbuoh  der  vergMchenden  Ana*' 
OMse  der  WirMioMn  nUerm  (1846-48  ;  2d  ed., 
1864). 

8IEB0U),  Phiupp  Fbanz  ton  (179A-1866). 
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A  Bavarian  physician,  naturalist,  anH  traveler, 
aoD  of  Eduard  von  Siebold.  He  was  bora  at 
Wtirzburg.  After  studying  medicine  and  science 
he  entered  the  service  of  the  Dutch  East  India 
CompBOT  In  1822  and  proceeded  to  Batavio. 
From  Java  be  went  in  1828  to  Nagasaki  as 
the  leader  of  a  scientific  mission  to  Japan.  He 
quickly  mastered  the  Jaoanese  language  and 
in  1826  reached  Yeddo  witn  the  Dutch  embassy, 
remaining  in  that  city,  but  getting  into  trouble 
through  the  purchase  of  a  map,  such  transfer 
of  knowledge  to  an  alien  being  then  forbidden. 
He  was  imprisoned^  and  banislied  from  Japan 
ta  1880.  He  had,  however,  been  the  teacher 
of  many  native  physicians.  After  his  return 
to  Europe  he  spent  nearly  80  years  in  writing 
his  great  work,  oititled  Nippon,  AroMv  «ur 
Beechreibung  von  Japan  (1832-61);  in  arrang- 
ing liis  collections  at  the  museums  of  Leyden, 
Munich,  and  WOrzburg;  and  in  the  composition 
of  works  on  Uie  fauna,  flora,  and  bibliography 
of  Japan.  In  1860  he  revisited  Japan  and 
was  invited  to  court  by  the  Emperor  and  in  1861 
entered  the  Japanese  service  as  a  negotiator 
with  the  Powers,  bnt  dlffieulties  arose  which 
compelled  him  to  retire.  He  returned  to  Eu< 
rope  in  1862,  where  he  published  various  papers 
relating  to  Japan.  He  died  at  Municn.  A 
monument  to  him  has  been  erected  in  Japan  by 
the  Japanese.  Consult  Siebold,  Leben  una 
Wirken  von  P.  P.  von  Biebold  (Wttrzburg,  1896). 

8IEDLCB,  shei'tsft.  A  government  in  the 
east  of  Russian  Poland,  between  the  Bug  on  the 
east  and  the  Vistula  on  the  west  (Ifap:  Russia, 
B  4).  Arm,  about  6636  square  miles.  It  is 
moeUy  flat  and  mardiy  in  the  soutiieast.  Agri- 
culture is  the  principal  industry  and  is  carried 
on  by  modern  methods.  Stock  raising  ia  also 
imporUmt.  The  chief  manufactures  are  ^irits, 
sugar,  and  glass.  Toys,  agricultural  un^le- 
m^ts,  and  bricks  constitute  other  industnee. 
Pop.,  1912,  1,032,700.  In  the  War  in  Europe 
(q.T.)  thia  govemment  was  direeti^  affected  by 
the  German  Invasion  of  Rnsrian  Poland. 

SIBDLOE.  The  capital  of  the  Government  of 
Siedlce  in  Russian  Poland,  about  50  miles  east- 
southeast  of  Warsaw  (Map:  Russia,  B  4).  It 
is  little  more  than  an  administratitm  centre  of 
the  govemment,  and  its  economic  importance 
is  slight.  Its  principal  manufacture  is  agricul- 
tural implements.  It  was  for  a  long  time  in 
the  possession  of  tiie  Czartomkis.  ^dlce  waa 
captured  by  the  Germans  in  the  Great  War 
which  b^n  in  1914.  See  Wab  in  Eubope. 

SIEOBtlBO,  zSK'bvro.  A  town  of  the  Rhine 
Province,  Pruesia,  at  the  meeting  of  the  Agger 
and  Sieg,  16  miles  by  mil  southeast  of  Cologne 
(Map:  Germany,  B  3).  The  Benedictine  abbey 
(1060)  is  now  used  as  a  prison.  Siegburg  is  a 
manufacturing  and  mining  town.  It  has  a  royal 
projectile  factory,  pottery  works,  l^ite  mines, 
and  stone  quarries.  Pop..  1910,  lf,280.  Siw- 
burg  was  a  wealthy  and  prosperous  city  in 
the  Renaissance  ^riod  and  famous  im  th« 
curious  and  artistic  Siegfaurg  pitchers. 

SIBOE  AND  SIEGE  wOI^S  (OF.  sege,  siege. 
Ft.  aiige,  iroai  Lat.  aedere,  to  sit;  connected 
with  Gk.  i^wBiu,  hezetthai,  Ger.  tiizen,  Goth. 
eiian,  AS.  aittan.  Eng.  sit).  A  riege  is,  as  its 
derivaUtm  indicates,  the  sitting  of  an  army 
before  a  fortified  place  for  the  purpose  of  com- 
pelling Borroider.  Si^  worlcs  comprise  all 
the  engineering  devices  resorted  to  by  be- 
sieger and  beaUged  in  the  attadc  and  defense 
<tf  a  strong  fortiflcatfon.    The  increase  in  the 
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slae  of  armies  participftting  in  the  more  ncent 
wars  lias  eaiued  Hum  more  nearly  to  fill  the 
poMiUe  frcmtB  and  haa  made  It  more  difBcult 
to  develop  Burprises,  flanking,  and  other  ma- 
ncBuvree  to  the  same  relative  extent  as  with 
former  Bmaller  umies.  Ab  a  result  mobile 
armies  are  more  apt  to  face  each  other  for 
longer  periods  over  longer  fronta.  Attentim  is 
concentrated  on  the  front  attack,  and  in  lieu 
of  some  of  the  lost  mobility  inoreiwing  use  has 
been  made  of  some  derioes  of  siege  warfare, 
notably  ndnes  and  mining,  trenches  and  over- 
head oorer. 

The  conditions  of  rejpilar  si^es  are  more 
alike  in  different  times  and  places  than  those  of 
operations  with  mobile  foroes,  and  the  best 
methods  can  therefore  be  stated  quite  definitely. 
In  conducting  a  si^e  the  enemy  is  first  sur- 
rounded and  cut  off  from  supplies,  reSnforoe- 
ments,  and  retreat.  His  po8iti<m  is  then  said  to 
be  invested.  The  attacking  army  in  doing  this 
usually  intrcnohes  itself  completely  uonnd  and 
ontoide  tiie  land  wwks  of  tiie  defender  and 
patrols  ^e  sea  front  if  there  be  one.  With 
plenty  of  time  and  no  prospect  of  the  arrival 
of  relieving  forces,  an  effective  investment 
reinforced  by  bombardment  may  cause  the  de- 
fender eventually  to  starve  or  surrender  without 
extreme  effort  by  the  besi^ers.  In  other  casee, 
•8  at  Mafcking  and  Ladyamith,  the  proapeotive 
arriva]  of  a  rdieving  force  must  always  be 
borne  in  mind  and  the  attacker  must  use  every 
means  at  his  command  to  force  the  issue. 

If  the  defenders  are  in  a  position  to  con- 
struct bomb  proofs  sufficient  to  enable  them  to 
hold  out  agamst  bombardment,  it  then  becomes 
necessary  to  resort  to  a  r^ular  si^.  The 
method  of  procedure  is  then  as  follows:  The 
artillery  being  in  a  posiUon  best  adanted  to 
enable  » to  fire  upon  the  artilleir  of  the  defense, 
the  infantry  is  estaUiahed  in  front  of  this  in 
inb«nchmenta,  and  attempts  are  made  to  hold 
down  the  fire  of  the  defenders  and  to  push  in- 
fantry intrenchmentfl  as  close  as  possible  to 
tiie  work.  This  is  done  by  the  construction  of 
large  sections  of  intrenchmenta  parallel  to  the 
main  line  of  the  defender.  In  following  the 
method  known  as  flyins  sap,  a  large  fone  of 
men  upon  tiie  fyU  of  urkness  moves  forward 
the  position,  carrying  gaUona  or  bozeai  pidu. 


Vm.  1.  Bunm. 


and  shovels.  Wbtn  the  line  has  been  moved  as 
far  forward  as  is  deemed  advisable,  the  gabions 
are  placed  and  the  men  dig  the  earth  from 
behind  them,  filling  first  the  gabions  and  then 
throwing  the  earth  in  front  of  them.  When 
such  advances  are  not  practicable  the  trenches 
are  pushed  forward  obliquely  by  end  work. 
These  approaches  are  so  inclined  uiat  th^  can- 
not be  eoflladed  by  the  enen^.    This  process 


5  SIBQl! 

is  known  as  sapping.  Counter  attacks  1^  the 
beai^jed  are  kept  £>wn  by  artillery  fire.  An 
advanced  position  having  been  gained  is  strcoigly 
fortified. 

By  these  methods  the  attack  is  pushed  to  a 
position  close  to  tiiat  held  fay  the  defendm. 


Pio.  3.  CAsaun  n  nunca. 

If  the  latter  are  provided  with  sufficient  pro- 
virions  and  material  to  enable  them  to  hold 
out  wittiftnt  snrrendOT  aa  acoount  of  stam* 
tion  resort  is  had  to  mining  (q.v.).  Aasanlta 
are  delivered  by  the  atta<£ing  force  on  the 
weakest  points  of  the  work.  These  assaults  fre- 
quently f<dlow  immediately  after  a  mine  ex- 
plosion. The  assaulting  party  Is  provided  with 
explosives  to  be  used  in  demolishing  the  pali- 
sades and  similar  obstructions,  and  with  ladders, 
planks,  wire  cutters,  and  otker  implementa  to 
enable  it  to  surmount  and  cop©  with  the  obstaeles 
it  may  find.  From  the  nature  of  the  case,  if  the 
defender  is  prevented  from  receiving  supplies 
and  the  attadcer  can  receive  such  reenloroemoata 


Fra.  8.  oumun  nr  wairoa  (aMTaAXca  raoit  am). 

and  supplies  as  he  requires,  the  victory  is 
eventually  with  the  attaclcer.  It  may,  however, 
be  <mly  necessary  for  the  defender  to  hold  out 
until  a  relieving  force  can  reach  tiie  place.  It 
is  timrefore  incumbent  iq>on  him  to  resort  to 
means  to  protract  the  d^ense.  Having  noted, 
e.g.,  that  an  attack  will  probably  be  success- 
ful upon  certain  portions  of  his  line,  an  addi- 
tional line  should  be  constructed  in  rear  of  this 
portion  and  so  forUfied  theA  it  can  be  held  even 
if  the  first  falls.  His  fire  is  so  directed  as  to 
delay  the  attacker's  trench  work.  His  force, 
while  not  large  enou^  to  defeat  the  attaokw  in 
opoi  combat,  may  be  large  enough  to  threaten 
him  so  frequently  as  greatly  to  diminish  his 
endurance.  Sorties  are  frequently  made  at 
night,  surprising  the  (^>erationa  of  the  attack- 
ing force,  destroj^ing  its  material,  its  work,  and 

gnerally   lowering  its  morale.  Searchliriitst 
rches,  rockets,  and  Il^t  bombs  are  used  to 
expose  the  night  operations  of  the  enemy. 

The  location  and  construction  of  the  emplace- 
ments for  the  si^  batteries  are  works  of  the 
greatest  importance.  Ingenuity  should  be  «rar- 
dsed  in  adapUng  batteries  to  the  nature  of  the 
ground  and  in  making  tiiem  as  inconspicuous 
as  posdble.  In  view  of  the  development  of 
aircraft  it  is  well  to  locate  them,  when  possible, 
in  the  edges  of  woods  and  to  screen  tJhem  from 
sight. 

When  the  fortified  place  being  besieged  is  a 
city  or  intevnohed  camp  surrounded  aeeording 
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to  modern  practice  with  one  or  more  lines  of 
forte  and  redonbts,  and  the  si^  is  succesaful, 
and  one  or  more  of  the  outer  forts  has  first 
been  captured,  the  attadcing  force  advances 
through  the  gap  and  takes  up  new  positions 
whkli  asaiat  the  attacks  m  the  ndgfaboring 
forts  and  ultimately  on  the  central  d^ense. 

CMven  equal  interest  in  the  attadc  and  de- 
fense, equal  c^portnnit^  for  preparation,  and 
equal  ability  and  training  on  the  part  of  the 
troops  and  the  commanders,  a  fortified  place 
shomd  be  able  to  hold  out  a  long  time  against 
siege.  Many  fortified  places  may,  however,  not 
be  atta^ed.  If  eveir  improvement  were  intro- 
duced in  every  tort,  the  cost  would  be  great.  It 
may  tiwrefbra  really  happen  that  certain  forts 
will  not  be  abraMt  of  we  development  of  the 
Bilitairy  art  in  all  partieularB,  particularly  as 
to  rice  <rf  guns.  On  the  other  hand,  an  attack- 
ing army  witii  a  limited  number  of  modern 
guns  may,  with  good  roads  and  transportation 
mdlitieB,  shift  them  to  attack  a  fort  with  guns 
of  lees  range.  When  the  discrepancy  in  power 
and  range  of  guns  is  great,  the  gam  of  the 
fort  may  be  outranged  and  unaUe  to  develop 
mmi  thdr  true  value.  If  an  attack  on  a  forti- 
fled  place  has  sufBcient  superiority,  it  ma^  there- 
fore be  sacceasful  without  even  completing  the 
investment  and  resorting  to  a  real  siege,  al- 
though socih  attach  are  aon^mea  spoken  of  as 
sieges. 

ei^es  are  comparatiTdy  few  in  a  war  as 
compared  with  the  number  of  battles  and  other 
ragagemaata.  Hie  aisge  of  Vleksborg  is  an  in- 
stance of  an  investmoit  carried  to  a  log^teal 
conclusion.  The  Ccmfedemte  army  in  the  city 
was  surrounded  and  cut  off  from  its  source 
of  supplies.  The  Union  army,  under  General 
Grant,  constructed  a  line  of  inb^ichmenta  to 
redst  possible  attacks  by  other  Confederate 
troops  for  the  relief  of  the  city.  Although 
General  Grant  was  gradually  pressing  bis  lines 
forward,  the  place  eventually  capitulated  as  the 
result  <Kf  starvation.  During  the  Franoo-Prus- 
akn  War  of  1871  the  si^es  of  Strassburg,  Bletz, 
Paris,  and  Belfoit  were  carried  on  under  dif- 
ferent ctmditions  and  with  different  results. 
Ilie  siege  of  Fort  Wagner,  one  of  the  defenses 
of  Chariestim,  8.  C,  by  the  Union  troops  was 
unique  in  certain  remects.  Assaults  having 
failed,  recourse  was  had  to  advances  by  parallels 
and  approaches.  Hie  time  arrived  whoi  it 
seemed  impossible  to  make  further  headway  by 
tluB  metiiod.  Miniiw  could  not  be  resorted  to, 
dnee  the  bottoms  of  the  trenches  were  already 
near  tiie  lev^  of  the  ground  water.  The  prox- 
imity td  the  forts  to  deep  water  mabled  the 
Unitm  gunboats  to  add  th^  fire  to  that  of  the 
besitt^i^g  batteries  and  so  keep  down  the  fire 
of  the  fort  that  the  besi^rs  were  able  to 
advance  tiidr  trenches  with  great  rapidity.  In 
this  way  the  works  were  carried  right  up  to 
the  fort.  The  ni^t  before  the  Unicm  troops  ware 
to  make  the  second  assault  the  Confederates 
abandoned  the  fort.  In  the  Buseo-Turkish  War 
(q.v.)  Plevna  is  notaUo.  GeOk  Tepe  is  an  in- 
stance where  a  large  but  poorly  disciplined 
and  poorly  equipped  Turcoman  army  was  be- 
sieged and  overcome  by  a  smaller  but  aggressive 
Ruarian  army.  The  strongly  defended  position 
of  Port  Artiiur  in  the  Rumo-Japanese  War  fell 
in  19M,  after  a  long  Aege,  as  a  result  of  in- 
vestment aa  the  land  frtmt  and  control  of  the 
■sa  on  the  water  front,  partly  sueeessftil  aa- 
■uilts,  Indc  of  supplies,  and  Uie  oontinuoua 
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bombardments.  The  siege  and  ca{>ture  of 
Adrianople  by  the  Bulgarians  and  Serbians  in 
1912  is  one  of  the  latest  modern  si^;es.  The 
city  lay  at  the  junction  of  three  rivers  in  a 

Sp  in  a  line  of  which  form  a  natural 

le  of  defenses,  and  its  strategic  value  has  al- 
ways been  recognised.  In  the  Great  War  of 
1914  the  regular  sieges  at  Namur,  Maubeuge, 
Novo  Georgiersk,  and  Przemysl  have  furnished 
much  material  for  technical  discussion  so  far 
as  facts  concerning  them  are  available.  The 
same  is  true  of  the  attacks  on  some  fwtifled 

Elaeee  which  were  captured  without  complete 
iveitmait,  as  14^,  Antwtfp,  and  Warsaw. 
See  War  in  Eubofe. 

Crasnlt:  Itocur,  AttwA  of  Fortified  Plaeeg 
(New  Toric,  1894);  Chatham  Manual  of  MUi- 
tart/  Bngineering,  part  ii.  Attack  of  Fortreaaea 
(London,  1896);  VfUtaA  Btatet  EngMeer  Field 
Mamual  (Washington,  1909) ;  The  Intematiottal 
Maitaiy  Digeat  (current.  West  Point,  N.  Y.). 
See  also  articles  on  F<»TinoATiON ;  F(wtifi(»l- 
TioKS,  Attack  Aifp  Dkfkitsb  or;  Howitzb; 
Mims  AND  l^Hino,  Mhjtabt;  Sms  Aaxw- 
iiST;  Taoktob,  Militabt. 

BIMB  ABXZLLBBT.  Artillery  used  to  re- 
duce permanent  or  semipermanent  fOTtiflcations 
during  tiie  course  of  a  siege.  It  nsoalty  oon- 
sists  of  guns,  howitzers,  and  mortars  larger 
than  6-inch  calibre,  but  not  necessarily,  since 
smaller  calibre  may  sometimes  be  effeictively 
employed  in  such  iterations.  The  term  is  de- 
rived from  tiie  special  use  of  tite  pieces  in  siege 
operations  rather  than  from  the  size  of  calibre. 
C»libree  iw  to  the  tt-inch  howitsn-  may  be 
tranqiorted  by  horse  draft  and  for  this  reason 
may  accompany  the  mobile  army.  Calibres 
above  6-inch  cannot,  as  a  rule,  accompany  mobile 
troops  and  must  be  In-ought  up  by  rail,  traction 
engine,  or  motor  trucks  for  the  specific  purpose 
of  a  riwe  uid  there  be  more  or  less  permanently 
emplacM  on  wood  or  concrete  platforms.  Yet, 
as  the  Great  War  demonstratea,  under  modem 
conditimu  of  tawsportation  thov  is  practically 
no  limit  to  the  size  of  siege  guns. 

In  European  countries  ai^  artillery  is 
handled  a  special  organization  called  fortress 
artillerymen,  for  which  there  is  no  correspond- 
faig  olaaa  in  the  United  States  army.  In  case 
such  artillery  was  needed  in  the  United  States 
it  would  probaUy  be  manned  by  personnel  de- 
tached frmn  the  Coast  Artillny  Corps. 

During  the  Cbeat  War  the  Germans  mployed, 
among  other  ordnance,  the  following  siege 
pieces:  8.3-ittch  howitzw,  11-inch  si^  howitzer, 
16.6-inch  mortar,  the  largest  ever  used  in  sl^ 
or  other  oiMrations.  The  Austrians  used  a 
12-inch  mortar;  the  French  an  11-inch  howitzer, 
of  which  there  were  but  few  in  the  be^nning 
of  the  war.  (These  are  discussed  under  Howrr- 
zeb;  AfoBTAB.)  The  EiwUsh  largest  irieige  piooe, 
in  the  early  stues  of  tiie  war,  was  a  9.2-lnch 
howitser.  In  this  war  guns  tiiat  once  properly 
would  have  been  designated  siege  guns  were  used 
with  great  effect  against  personnel,  and  it  is 
probaHe  the  distinction  that  t^e  sl^  gun 
as  used  for  reducing  permanent  and  semiperma- 
nent works  will  not  be  sufficient  in  the  future 
properly  to  distinguish  it  from  light  guns.  A 
more  logical  desig^tion  will  probably  be  tiiat  a 
siege  gun  is  a  weapon  which  is  too  heavy  to 
accompany  small  bodies  of  mobile  troops,  but 
whieh  win  be  sent  with  Add  armies. 

In  the  Uidted  States  army  there  were  two 
old  modd  Asgfi  piecea,  viz.,  the  6-ineh  riege 
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gnn  and  the  7-inch  si^e  howitzer.  A  9.6-inch 
aege  howitzer  is  the  largest  calibre  included 
in  the  project  of  1915.  larger  calibres  in 

use  or  under  constmctirai  embody  the  principle 
of  the  howitzer  in  that  the  charges  mav  be 
varied  to  obtain  steeper  slopes  of  fall  of  the 
projectile  at  ahorter  ranges  than  can  be  obtained 
with  the  si^  gun  proper.  See  Akitllebt; 
Field  Abthxebt;  Hkatt  Fikld  Abtillekt; 
Obpnance. 

STEOE  OTnre.    See  SiEOE  Abtiixebt. 

SIE6EN,  xSf^gen.  A  town  in  the  Province  of 
Weatohalia,  Prussia,  situated  on  the  river  Si^, 
47  niilea  east  hy  south  of  Cologne.  It  has  two 
castles  of  the  princes  of  Naasau-Slegoi  and 
an  important  school  of  mines.  Siegen  is  an  im- 
portant iron  c«itre,  the  vicinity  abounding  in 
iron,  copper,  lead,  and  zinc  mines.  In  and  about 
the  town  are  numerous  puddling  and  rolling 
mills,  machine  works,  and  paper,  cloth,  and 
leather  manufactories.   Pop.,  1910,  27,416. 

STBGEN,  LuDwiOTON  (c.l609-after  1676).  A 
Oerman  csigraver,  iuvMitor  of  the  art  of  meszo- 
tint.  He  was  born  in  Utoecht  bat  early  entered 
the  service  of  the  Landgrave  of  Hesse-CoaBel. 
Later  he  went  to  Amsterdam,  where  in  1642 
he  produced  the  first  known  mezzotint  e^rav- 
ing,  a  portrait  of  the  Landgravine  Amalia  Eliaa- 
beth.  Regent  of  Hesae.  "niie  was  followed  by 
portraits  of  William  of  Orange  and  Mary  his 
wife  { 1643-44) ,  and  of  ^eanora  Gonzaga.  Siegen 
then  passed  into  tiie  service  of  the  Elertor 
of  Mainz  and  the  Duke  of  WolfenbDttel.  He 
kept  his  invention  secret  until  1654,  when  in 
Brussels  he  divulged  it  to  Prince  Rupert  of 
the  Palatinate,  through  whom  it  became  known 
in  England.  Siegen's  work,  thon^  that  of  an 
amateur,  has  delicacy  and  charm. 

SIEOE  PEBTLOUB.  One  of  the  three  seats 
left  unoccupied  at  the  Arthurian  Round  Table, 
so  called  because  it  was  reserved  for  him  who 
was  to  find  the  Holy  Grail,  and  any  other  hold 
enough  to  sit  in  it  forfeited  his  life.  See  Gala- 
had 

SIEGE   WO^KS.     See  Siege  Ann  Siei» 

WOBKS. 

STEaPBIED,  B&K'fret.  A  music  drama  in 
three  acts  by  Richard  Wagner.  It  is  the  third 
in  the  tetralogy  of  the  Rmg  dee  JfibeUmgen  and 
was  first  proanced  at  Bayreuth  Aug.  16,  1876. 
The  first  American  prodiution  was  at  the  Ifet- 
ropolitan  Opera  House,  New  York,  Nov.  9,  1887. 
S(»  Ring  of  the  Nibelitnqeiv. 

SIEOFBIES,  Kabl  (1830-1903).  A  Ger- 
man Protestant  theologian,  bom  at  Magdeburg. 
He  was  called  to  the  University  of  Jena  in 
1876  as  professor  of  Old  Testament  literature. 
In  1886  he  was  appointed  to  the  Lutheran  Con- 
sistory. The  ioUowin^  publicationB  bear  his 
name:  Spinoga  ate  Knttkar  vnd  Autleger  dea 
Alten  TegtameKta  { 1867 ) ;  EuaehU  CamoiiMm 
Epitome  (1884),  with  H.  Gelzer;  Lehrhuch  der 
fteuhehr^iaciien  Spraoke  und  Litteratw  (1884), 
with  Strack;  SebrUisches  W6rterbwA  mum  Altm 
Testament  (1893),  with  Stade. 

SIBOLIND,  26KlInt.  In  the  Nibelungen 
legend,  the  wife  of  Biegmund  and  mother  of 
Siegfried. 

SaOKEXm,  ae^menz,  C.  W.  See  Ibok  aitd 
Sctel,  Open  B earth  Prooea*. 

aiiil^Kjiia,  ce^nens,  IEbkbt)  Webnib  ton 
0816-92).  A  German  electrical  engineer.  He 
was  bom  at  Lenthe  in  Hanover  and  was  edu- 
cated in  the  Gymnasium  of  Lttbeck  and  in  the 
•ehool  of  artillery  and  engineering  at  Berlin, 
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becoming  an  artillery  officer  in  1838.  He  stud- 
ied chemistry  and  electoomagnetism,  and  in- 
vented a  process  lor  electnqiuting  in  1841.  In 
1848  he  oecame  eommandant  of  the  artiUery 
arsenal  in  Berlin.  He  was  the  first  to  explode  a 
submarine  mine  by  electricity  (1848).  Derat- 
ing himself  to  electrical  engineering,  he  was  en- 
gaged after  1849  in  the  establishment  of  tde- 
graph  lines,  particularly  through  Russia,  Brazil, 
Spain,  and  northern  Germany.  He  was  the  first 
to  suggest  ffutta-percha  aa  an  insulating  ma- 
terial for  electrical  conductors.  In  1866  he 
devised  the  improved  shuttle  armature  which 
increased  the  rakieney  of  the  magnetMnaehine^ 
and  in  1876  demonstrated  that  lu  deetoxnnago 
nets  oould  be  used  without  separate  exciters, 
the  current  being  passed  through  the  field  coils. 
He  proposed  aa  the  unit  of  resistance  a  column 
of  mercury  1  meter  long  and  1  square  millimeter 
in  cross  sectimi  at  0"  O.  This  was  known  as  the 
Siemens  unit.  Siemens  was  also  active  in  pro- 
mo^g  electric  traction  in  Germany,  uid  the 
first  dectrio  railway  was  eracted  at  the  Berlin 
Industrial  Exhibition  of  1S79  Siemou  & 
Halake,  a  firm  of  electrical  engineers  and  manu- 
facturers founded  by  him  and  destined  to  play 
an  important  part  in  the  commercial  utilization 
of  electricity.  His  researches  in  electricity  re- 
sulted in  discoveries  end  improvements  of  great 
value,  one  of  which  was  the  determining  of  the 
locations  of  injuries  in  submerged  caMes  and 
also  ol  chaining  tiiem  In  order  to  reduce  the 
disturbing  influence  of  induced  currents.  In 
1884,  by  the  gift  of  about  $125,000.  he  made 
possible  the  foundation  of  the  Imperial  Physico- 
Technical  Institute  (Reichsanstalt),  which 
soon  became  an  important  factor  in  German 
scientific  research  and  manufacturing.  (See 
Labosatobt.)  He  wrote  numerous  scientific 
works,  collected  aa  WittenaolM^lii^ten  und  tech- 
niaahm  Arb^ten  (1889-91).  Consult  his  Le- 
bmaerimnenrngen  (Berlin,  1892  ;  8th  ed.,  1908; 
Eng.  trans.,  Penonal  BeoUtectUm*  of  Werner 
von  Siemens,  New  York,  1893). 

STEICENS,  SiE  William  (Kabl  Wilhelic) 
(1823-83).  An  English  engineer  and  metallur- 
gist, bom  at  Lenthe,  Hanover,  and  a  brother 
of  Werner  Siemens,  with  whom  be  was  asso- 
ciated in  scientific  investigations  and  commer- 
cial enterprises.  He  was  educated  at  Magde- 
burg and  G^ttingen  and  then  entered  a  manu- 
factaring  establishment  in  the  former  town.  He 
visited  England  in  1843  to  introduce  his  brother's 
process  of  electroplating,  and  again  in  1844, 
when  he  endeavored  to  dispose  of  the  English 
rights  of  a  chronometric  governor  for  steam 
engines  and  the  anastatic  process  of  printing. 
Settling  in  England,  but  maintaining  connec- 
tion with  his  brother,  he  devoted  himself  to 
perfecting  a  regena-ative  steam  engine,  but  was 
not  alto^tber  successful  and  tnnwd  his  atten- 
tion to  a  water  meter,  which  soon  came  into 
extensive  use.  His  -next  and  most  important 
invention  was  the  regenerative  furnace,  which 
he  applied  to  iron  and  steel  working  and  to 
which  from  time  to  time  he  added  important 
improvements.  (See  Ibon  atid  Stsel.)  He 
was  interested  with  his  brother  in  electrical 
enterprises  and  wmducted  the  British  branch  of 
the  business,  which  in  1874  laid  the  direct  At- 
lantic cable  from  the  ship  Faraday,  a  vessel 
designed  by  him  for  that  purpose.  Sir  William 
played  an  important  part  in  the  (^plication  of 
electridiy  to  lighting  and  b*action  in  En^^d. 
Besides  many  useful  inventions,  among  which 
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vere  a  pyrometer  and  the  bathometer,  appara- 
tu8  for  producing  low  temperatures  (aee  Re- 
WUOBBATiow ) ,  he  also  carried  on  important  in- 
Teatigations  in  pure  science.  In  186B  he  be- 
cmraa  a  British  subject,  and  in  1883  he  waa 
ksi^ted.  He  reeeired  many  hmors,  including 
the  Bessemer  medal  of  the  Iron  and  Steel  In- 
stitnte  of  Great  Britain,  the  French  Legion  of 
Honor,  and  honoraiy  degrees  from  the  uni- 
versities of  Oxford,  Dublin,  and  Qlaagow.  He 
waa  president  of  the  Society  of  Telwaph  En- 
gineers, the  Institution  of  Mechanical  Engineers, 
the  Iron  and  Steel  Institute  and  the  Briti^ 
Association  for  the  Advancement  of  Science  and 
was  a  menAer  of  many  other  British  and  for- 
eign societies.  A  liUwratory  of  electrical  engi- 
neering was  consfanuted  by  his  widow  at  King's 
CoUeg«,  London,  as  a  memorial.  His  collected 
works  were  published  in  1869.  Consult  Wil- 
liam Pole,  lAfe  of  William  BietnoHt  ( London, 
1889),  and  Richard  Hennig,  in  Bitch  (for  berMm- 
ter  Ingenieure  (Leipzig,  1911). 

BXBMBBZHa,  MtnSu-tln^  BiiDC&r  <1836- 
I90S).  A  German  sculptor.  He  was  bom  at 
KSnigsbe]^  and  studied  at  the  academy  there 
and  afterward  under  Bl&ser  in  Berlin,  where 
he  first  made  a  name  with  his  marble  statue  of 
King  William,  for  the  E^xchange.  The  monu- 
ments to  Dr.  Orilfe,  the  famous  oculist  (1882; 
Berlin),  to  Frederick  the  Great  {1877;  Marien- 
burg),  and  to  Luther  (1888;  Eisleben),  also 
preceded  his  two  greatest  achievements,  the  War 
Ifannment  fl888)  oa  the  Harint  Siniare  at 
Ije^Mig  and  the  Washington  Meanorial  in  Fair- 
mount  Paric,  Philadelphia  (1883;  unvoted 
1897).  Among  his  later  works  are  the  marble 
noup  of  Frederick  William  I  (1900)  and  the 
HaTdn-HoEart-Beethorrai  Monumoit,  both  in  the 
Thiergarten,  Berlin.  Sionering  marks  the 
transition  from  the  school  of  Kauch  to  the 
modem  Realistic  school  and  is  noted  for  severe 
truthfulness  and  careful  treatment  of  form. 
Consult  the  moBogrmph  hy  Dam  (Blel^eld* 
1006). 

SIBXIBASZKI.  syfi'mft-riltsncft,  Bxnm 
(184S-1002).  A  Polish  hUtorical  painter.  He 
waa  bom  near  Kharkov,  Little  Russia,  and 
studied  at  the  Academy  of  St.  Petersbuig,  win- 
ning the  traveling  scholarship  in  1871.  After  a 
short  sojourn  in  Munich  he  settled  in  Rome. 
Tlie  aid)|iBCta  of  most  of  his  brilliantly  colored 
paintings  are  seenes  from  the  life  of  aneknt 
Greece  uid  Bmiw.  He  first  gained  fame  with 
"The  Idviiur  Torches  of  Neio'^  (1876;  National 
Mnseom,  Craeow),  but  usually  chose  joyous 
themes  wi^  sunny  landscape  backgrounds  re 
Tealing  a  modern  comprehension  of  light  and 
air,  such  as  "Sword  Dance"  (1^80)  and 
"Phryne  at  Eleusis"  ( 1889 ;  Alexander  Museum, 
St.  Petersburg) .  He  also  painted  religious  sub- 
jecta,  inelndi^  "Christ  with  Mary  and  Martha" 
(1886;  ib.).  Mid  deecnrated  sereral  churebea  in 
Moaeow  and  Graeow. 

BXXNAf  ^^nk.  The  capital  of  the  Prorince 
of  Siena  in  Tuscany,  Italy,  picturesquely  situ- 
ated on  the  crests  of  three  hills,  over  1100  feet 
above  the  sea,  near  the  Elsa,  60  miles  by  rail 
•onth  of  Florence  and  only  about  30  mites  in  a 
str»igfat  line  (Map:  Italy,  0  3).  It  is  a  delight- 
ful medinval  city.  The  climate  is  siJubriouB, 
the  weather,  O'wing  to  the  elevation,  not  bong 
hob  in  amnmer.  'Im  town  is  im^nilarly  built, 
with  erooind,  steep,  ud  narrow  steena,  and 
xebdiu  ita  aaeient  walls,  which  indose  an  area 
of  about  S%  aqnare  mllee.   The  eeotre  of  life 
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in  Siena  is  the  fine  Piazza  di  Vittorio  Emanuele 
(formerly  called  Piazza  del  Campo),  containing 
the  (restored)  Gay  a  Fountain  by  Delia  Querela 
(1408)  and  tmrdered  by  rich  palaces.  Of  these 
structures  the  Palazzo  Pobbliao  and  the  Palazzo 
del  Govnvo  (Piecolomini)  are  the  most  strik- 
ing. The  former,  b^^  in  1289,  is  of  brick, 
with  a  superb  slender  tower  called  Del  Mangia, 
285  feet  nigh,  and  is  &  fine  specimen  of  the 
Italian  civic  Gothic  style.  The  interior  is  rich 
in  mural  decorations  of  the  Sienese  school  (see 
Paintino  ) ,  and  there  are  a  chapel  and  a  porch  at 
the  foot  of  tiie  tower.  The  FaUuczo  del  Govemo, 
dating  from  1460»  has  aa  interesting  fa^ide  and 
holds  the  impcfftant  ardiives  of  Biena.  Hie 
fine  brick  OoUiie  Buonaignori  P^ace  is  also 
worthy  of  mention. 

Siena  is  famous  for  its  cathedral.  This  edi- 
fice, which  is  situated  on  the  crowning  point  of 
the  city,  was  begun  in  1243.  It  has  a  dome, 
a  canq>anile,  and  is  irrc^lar  in  shape.  lf« 
facade,  U^tm  in  1284  and  planned  by  Giovanni 
Pisano*  is  a  far-famed  rival  of  that  of  the 
Orvieto  Cathedral  and  Is  composed  of  bla4dc 
white,  and  red  marble,  varied  with  profuse  deco- 
rations. The  interior  is  also  remarkable,  its 
pavement  ornamented  in  black  inlay  with  scenes 
from  biblical  history  being  of  exceptional  inter- 
est. There  are  also  in  the  cathedral  a  note- 
worthy portal,  IKmatello's  bronze  statue  of  John 
the  Baptist,  and  a  rare  octagonal  pulpit  by 
Niceola  Piaano  and  others.  The  q>lenaid  cathe- 
dral library  was  built  in  1496  and  was  deco- 
rated by  Pinturicdiio.  The  church  of  San  Gio- 
vanni, under  the  choir  of  the  cathedral^  waa 
begun  in  the  early  fourteenth  century  and  has 
an  uncompleted  facade.  The  Oratorio  di  San 
Bernardino  is  important  for  its  pictures  by 
Sodoma. 

Siena  is  a  lively  tauling  and  numufacturing 
town,  weaving  being  the  conspicuous  industry. 
Cloth,  silk,  velvet,  and  furniture  are  exported. 
The  universitv  waa  famous  in  the  Middle  Ages, 
but  now  has  less  than  800  studenta.  The  Reals 
Coll^io  Tolomei  (lyceum)  deserves  to  be  men- 
tioned. The  institute  of  fine  arts  is  notable  for 
its  early  Sienese  specimens.  Hie  Opera  del 
Duomo  also  possesses  an  art  collection.  The 
school  of  arte  and  trades  was  founded  in  1876. 
The  public  library  contains  83,250  volumes  and 
5000  maniucripta.  Pop.,  1901  (town),  about 
26,00a  (commune)  88,666;  1911,  41,673. 

History.  Siena  (Lat.  Sena  JuUa  and  CoUmia 
BenittuUt)  was  made  a  Roman  colony  in  the 
time  of  Augustus.  The  city  rose  to  great  im- 
portance in  the  Middle  Ages.  The  people 
wrested  the  governing  power  from  the  nobles 
in  the  twelfth  and  thirteenth  centuries.  The 
city  became  a  Ghibelline  stronghold,  and  in 
1260  its  citizens  defeated  the  Quelphs  of  Flor- 
ence at  Monte  .^lerto.  A  few  years  later, 
however,  it  was  forced  by  Charles  of  Anjou  to 
join  the  league  of  the  Gnelph  cities  of  Tuscai^. 
It  was  at  the  height  of  its  prosperity  at  the 
time  of  the  Renaissance.  In  1567  It  was  an- 
nexed to  the  Florentine  dominions.  In  the 
history  of  art  from  1200  to  1600  Siena  stands 
in  the  front  rank  among  Italian  cities.  Con- 
suit;  Langton  Douglas,  Biatoru  of  Bima  (New 
York,  1003);  Fer^iand  Schenll,  Biena:  Btorjf 
of  a  JfodMnnl  Oomntwie  (lb.,  1900) ;  Edward 
Hutton,  Biena  and  Boutkem  Tueoant/  (ib.,  1910) ; 
E.  H.  and  E.  W.  Blaahfldd,  "Siena,"  in  Italian 
Cfitiea  (new  ed..  ib.,  1012);  E.  G.  Gardner. 
BUtrp  ^  Biena,  in  "Medinval  Towns  Series" 
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(London,   1013).     See   Baasma  School  of 

PAINTIWO-. 

SEBNA,  OoDKon.  or.  A  eooneil  orlginallT 
BiuniiK«ea  to  meet  at  Pavla  by  Pope  Martin  V, 
as  he  had  promlaed  the  Council  of  Constance, 
but  transfmed  two  months  later,  because  of 
the  plague  at  Pavla,  to  Siena,  where  it  sat 
from  July  21,  1423,  to  March  7,  1424.  Owing 
to  the  uncertain^  of  the  times,  following  upon 
the  great  echism,  it  was  unable  to  effect  much. 
It  condemned  the  WicUffite  and  Hmsite  doc- 
trlnes  and  took  measures  for  a  general  suppres- 
sion of  hereby.  Before  its  adjournment  Basel 
was  ehoMn  as  the  plaea  tm  th»  next  genera! 
council.  See  Basb,  Coitnoil  ot. 

SIEHA,  GuiDO  or.  Bee  Ouido  of  Siena. 

SIBITA,  lTa<Hjno  da.  See  Uoouno  da  Siena. 

BIBNESB   (ee'en-ez'  or  SCHOOL  OF 

PAIHTIKa.  Tfae  principal  Italian  school  of 
painting,  along  with  the  Florentine,  during  the 
later  thirteenth  and  fourteenth  centuries.  As 
compared  with  the  Florentine  school  (q-v.)  it 
waa  more  detailed  in  flnidi,  brighter  in  color, 
and  more  refined  In  soitiment,  but  inferior  in 
line  and  dramatic  action  and  less  naturalistic 
It  appealed  to  sentiment  rather  than  under- 
standing; its  subjects  were  the  ideals  and  feel- 
ings of  the  Middle  Ages,  and  it  retained  more  of 
the  Byzantine  element  t^an  did  the  Florentine. 
The  determinative  factor  at  Siena  was  the  panel 
picture,  at  Florence  the  fresco.  The  founder 
of  the  Sienese  Kthool  was  Doeelo  (active  1282- 
1330),  and  his  neatest  follower  was  Simone 
Martini,  who  ranked  with  Giotto  in  the  esti- 
mation of  contemporaries.  In  the  course  of  the 
fourteenth  centuiy  the  influence  of  tfae  school 
of  Qiotto  made  itself  felt,  eepeciallv  in  fresco 
painting,  in  the  works  of  the  broUiers  Pietro 
and  Ambrogio  Lorenzetti  (early  fourteoith  cen- 
tury). Durii^  the  fifteenth  century  the  paint* 
ers  of  Siena,  nttle  affected  by  the  Renalssuioe, 
both  In  style  and  subject,  perdsted  in  the  art 
of  the  fourteenth.  The  new  school  which  was 
founded  fai  the  sixteenth  century  by  Sodoma 
(1477-1640),  a  pupil  of  Leonardo,  was  a  trans- 
planting of  the  Lombard  manner  into  Siena.  Its 
chief  representatives  were  Oirolamo  della  Pac- 
chia,  the  architect  Peruzd,  axid  Domenico  Becca- 
fumi.  For  a  more  detailed  account,  see  Paist- 
INQ.  Consult;  Crowe  and  Cavalcaselle,  Bittory 
of  Painting  in  lUUy  (ed.  by  Langdon  Douglas, 
New  YoriE,  1003) ;  F.  H.  A.  SCTmour,  jGTteiia  and 
her  Artt*t9  (Philadelphia,  1007);  Bemhard 
Berenaon,  Central  Italian  Paintert  of  the  Senaie- 
Mnoe  (New  Yoric,  1009);  the- blbUography  un- 
der PAiimNG,  Italy. 

SIENXIEWICZ,  By«n-l^«'v«ch,  Heitetk 
(1846-  ).  A  famous  Polish  noveliat,  bom 
in  Wola  OkrMjska,  Government  of  Siedlce.  On 
graduating  from  the  Realgymnasium  at  War- 
saw he  studied  philosophy  at  tiie  nniverdly  of 
that  city,  making  his  literary  dAnt  in  1872 
with  a  sketch  of  Kiev  student  life  entitled  In 
Vain  and  a  humorous  storr,  Nobody  ie  a 
Prophet  in  hit  own  Country.  In  1876  he  visited 
California  and  described  his  experiences  in  a 
eeries  of  letters  to  the  Polish  Gazette  (of  War- 
saw) imder  the  pseudonym  Litwos.  Th^  at- 
tracted much  attention  by  tiieir  keen  observa- 
titm,  quaint  humor,  and  generally  attractive 
style.  His  drama.  On  a  Card  (1870),  dealing 
with  the  party  struggles  in  Qalicia,  as  well  as 
hifl  stories.  From  the  Note-Book  of  a  Posen 
Teacher,  Banjo,  and  Ttmho  the  Jfiieioio^  in- 
creased his  popularity.    In  1880  he  produced 


the  novel  The  Tatar  Bondage.  Its  success  in- 
duced him  to  continue  work  in  the  same  line, 
resnltii^  in  his  great  trilogy  With  Fire  and 
Sword  (1884),  The  Deluge  (1880),  and  Pan 
Miohael  ( 1888)— by  far  the  greatest  novels  deal* 
ing  with  the  stn^^e  of  the  P<^es  and  Cos- 
sacks. The  characters  are  often  untrue  to  his- 
tory, but  the  power  of  evoking  historical  per- 
sonages and  surrounding  them  with  a  halo 
of  romanticism  places  Sienkiewics's  works' 
among  the  most  enj(mble  historical  novels. 
His  Without  Dogma  (1800) ,  written  in  the  form 
of  a  dia^,  is  a  study  in  pafiiological  psychology. 
The  OhOdrm  of  the  BoU  (1804)  is  a  novel  of 
eontemporaiy  Polish  manners.  Quo  yodit 
(189S),  repeatedly  dramatized,  brought  its  au- 
thor greater  fame  than  all  his  previous  efforts. 
He  sagaciously  saw  uid  fully  exploited  the 
dramauo  possibilities  of  the  remarkable  epoch 
of  Nero's  reign  for  an  historical  novel.  His 
Knighta  of  the  Crote  (1004)  takes  the  reader 
back  to  uie  tinie  of  the  struggles  between  the 
Poles  and  the  Teutonic  Order.  Other  works 
are;  lAfe  and  Dea^  and  Other  Legende  and 
Storiea  (1904) ;  On  the  Field  of  Glory  (1006) ; 
In  Lif^a  Whirlpool  (1010);  In  Desert  and 
Woodland  (1911).  In  1906  he  received  the 
Nobel  prize  in  literature.  For  many  years  be 
was  editor  in  chief  of  the  periodical  BUnoo.  His 
works  have  been  translated  into  many  European 
languages.  Consult  W.  L.  Phelps,  Beaays  on 
Modem  NoveUett  (New  Yorfc^  1010). 

tHUBO,  aft-ft^  A  town  of  nwth  Spain,  in 
the  Province  of  Oviedo,  situated  10  miles  east 
of  Oviedo.  There  are  coal  mines  in  tJie  neigh- 
borhood, and  the  town  has  considenmble  maan- 
facturee  of  leather,  as  well  as  sow  and  cloth. 
Pop.,  1000,  22.667;  1010,26,077. 

SIEBBA,  ^yOr^.    See  CBo;  ft>Aiizsa 
Mackbbel. 

UnniRA  LSOXa.  sMrU  a  eolony 

and  a  protectorate  of  Great  Britain  <hi  the  west 

coast  of  Africa.  The  colony  compriaes  a  narrow 
strip  8  to  20  miles  wide  along  the  coast  from 
t^e  Great  Scarcies  River  (the  boundary  line  of 
French  Guinea)  to  the  Mano  River  (the  bound- 
ary line  of  Liberia),  including  also  the  islands 
of  Sherbro,  Banana,  Turtle^  Ydlaboi,  and  a  num- 
ber of  other  islets,  having  an  estimated  area  of 
about  4000  sqnare  miles  (Map:  Africa,  C  4). 
The  proteotonite  extends  inland  for  about  180 
miles.  Area,  27,000  square  miles.  The  ooast, 
much  indented,  is  low  and  marshy  and  lined  with 
sand  banks  and  lagoons.  Hills  rise  almost  from 
the  shore  and  soon  give  way  to  a  plateau  (cul- 
minating in  heights  of  3000  to  4000  feet)  rising 
towards  the  north.  The  r^on  is  well  watered 
and  traversed  by  many  streams  which  flow  in  a 
southeasterly  course  to  the  Atlantic;  then  offer, 
howew,  but  a  few  miles  of  navigable  way. 
Sierra  Leone  has  Img  been  known  as  the  "white 
man's  grave**  on  aoconnt  of  its  climate  bat  this 
characterization  is  true  only  of  the  low  coast 
r^on,  tiie  interior  being  less  unhealthful.  The 
dry  season  near  the  coast  lasts  from  January  I 
to  the  end  of  March,  and  the  true  wet  season 
sets  in  by  May  and  continues  to  the  end  of 
October.  He  dry  season  is  characterized  by  a 
persistemt  dry  northeast  wind.  The  rainfall  is 
heavy,  ranging  at  Freetown  on  the  coast  from 
about  140  to  over  200  inches  per  annum.  Hie 
mean  annual  temperature  at  Freetown  is  about 
80"  F.  The  principal  products  are  palm  ker- 
nels and  oil,  cola  nuts,  and  gum  c<^l.  Im- 
ports and  oiwrta  in  1005  were  vatned  at  £708^ 
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649  and  £563,150  respectively;  in  191S,  £l,7S0r 
303  mnd  £1,730,052.  A  Kovernment  railway  rana 
from  Freetown  to  Pend^bu,  227  miles;  from 
Boia  Junction  (64  miles  from  Freetown)  a 
brandi  ectends  to  Makene,  83  miles;  and  a  for* 
ther  eztoiBion  to  Baga  has  been  begun.  The 
Goremor  is  assisted  by  nominated  executive 
and  Ic^alative  councils.  The  capital  is  Free- 
town. There  are  about  106  primair  schools, 
tmder  denominational  control,  with  about  7500 
pupils;  also  a  number  of  Mohammedan  schools 
maintained  by  the  government.  Revenue,  in 
1913,  £618,383;  expenditure,  £622,439;  publio 
debt  at  end  of  1913,  £1,296,670.  The  p<^ulatioii 
of  the  colony  proper  in  1891  was  74,835;  in 
1911.  76,572,  of  whom  702  were  white.  The 
population  of  tlie  colony  and  protected  districts 
was  returned  at  1,024.178  in  1901  and  at  1,403,- 
132  in  1911.  Freetown,  which  has  the  best 
harbor  in  west  Africa,  had  34,090  inhabitants 
in  1911. 

The  coast  of  Sierra  Leone  was  discovered  by 
the  Portuguese  in  the  fifteenth  century  and 
settled  by  the  English  in  the  seventeenui  cen- 
tury, Init  soon  abandoned.  In  1787  *  colony  of 
fugitive  slaves  was  sent  there  to  English  phuan- 
thrq>ists,  who  had  purchased  some  tenritory 
from  the  natives.  The  first  attempt  having 
proved  unsuccessful,  a  second  settlement  was 
established  in  1701,  and  in  1702  the  colony  was 
augmented  by  1200  fugitive  slaves  from  Canada 
and  the  Bahamas.  In  1807  the  company  trans- 
ferred its  territory  to  the  crown,  and  in  1896  a 
British  protectorate  was  declared  over  the 
hinterland. 

BlbBography.  Jackson,  The  Settlement  of 
Sierra  Leone  (London,  1884) ;  O.  A.  L.  Ban- 
bury, Sierra  Leone  (ib..  1888-89);  Ingham, 
Sierra  Leone  after  a  Hundred  Tears  (ib.,  1894) ; 
A.  T.  Pierson,  Seven  Tears  in  Sierra  Leone  ( ib., 
1897) ;  J.  J.  Cro<^,  Hittory  of  the  Colony  of 
Sierra  Leone  (lb.,  1903);  H.  C.  Lhkach,  BiAti* 
ography  of  Sierra  Leone,  vith  Essay  on  the 
Origim,  Character,  ami  Peoples  of  the  Colony 
(Oxford,  1910)  ;  T.  J.  Alldridge,  Trantformed 
Colony:  Sierra  Leone  at  if  Wa*  amd  /«  (Philar 
delphia.  1910). 

ffnn'^'R*  H'A'np.ie,  mA'drft.  A  name  borne 
in  common  by  the  two  chief  mountain  ranges  of 
Mexico,  which  are  nearly  parallel  to  either  coast 
and  inclose  the  great  central  plateau  of  Anahuac 
(q.v.).  The  ynBbem  range  is  often  called  Siora 
Occidental  or  Sierra  Hadre  del  Paoffico; 
Uie  eastern  is  called  Sierra  Madre  Oriental. 
They  are  widelv  separated  in  the  north,  but 
converge  towards  the  soutii.  A  little  to  the 
south  of  Mexico  City  ^e  intervening  plateau  is 
bridged  over  by  the  range  of  lofty  volcanoes 
Icnown  as  the  Cordillera  de  Anahuac,  and  far- 
ther soutii  the  two  ranges  merge  in  the  moun- 
of  Oazaea.  The  western  range  is  coo- 
tinaooB  and  higher  and  more  rugged  than  the 
astern,  some  peaks  rising  above  10,000  feet. 
The  lower  slopes  are  grassy;  higher  up  are 
oaks,  while  pine  forests  cover  the  hirii  ridges. 
Both  ranges  consist  of  granite,  with  intrusions 
of  basaltic  and  other  volcanic  roAn.  The  Bys* 
tem  does  not  seem  to  be  connected  with  the 
South  American  Andes,  and  structural  con- 
nection with  ^e  northern  Rodries  has  not  been 
elwly  shown. 

gTirp.-R.A  KADBK.  A  mountain  range  ex- 
*— ^iffg  along  the  east  coast  of  Luzon  (q.v.). 

ffflffKR*  mOXXHA,  md-ra'UL  A  nunmtain 
rai^  the  aouthera  eaearpmeut  of  the  great 
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Iberian  plateau  (Meseta)  in  Spain,  forming  the 
boundary  between  the  provinces  of  Ciudad  Real 
on  the  north  and  Jafin  and  Cordova  on  the 
south  (Map:  Spain,  0  3).  It  rises  but  slwhtly 
above  the  plateau,  its  average  elevatim  Mng 
about  3S00  feet,  but  on  the  south  it  falls  in  a 
steep  and  imposing  cliff  towards  the  low  val- 
ley of  the  Guadalquivir.  The  railroad  from 
Madrid  to  (^rdova  croasea  it  tlirottdi  several 
tunnels  in  the  romantic  pass  called  torn  Puerto 
de  Despefiaperroe. 

SIBBBA  NEVADA,  jA  vifiA  (snowy  range) . 
A  mountain  range  of  south  Spain,  a  part  of 
the  Andalusian  ^tetn  of  crust  folds  lying 
between  the  Gnadalqoivir  and  tiie  aoutii  coast, 
extending  frcnn  the  o»tre  of  the  Province  of 
Granada  about  60  miles  eastward  into  the  Prov- 
ince of  Almerla,  ita  crest  being  about  28  miles 
from  the  Mediterranean  coast  (Map:  Spain, 
D  4) .  The  loftiest  summit  of  the  Sierra  Nevada 
and  of  all  Europe  outside  Uie  Alps  is  Mulahac^n, 
with  an  altitude  of  11,420  feet,  while  Vdeta 
rises  to  1I,88S  feet.  Eastward  it  merges  gradu- 
ally into  a  lower  plateau  region.  It  sends  out 
numerona  wnrs  inclosiw  d^  valleys  and  on 
tiie  north  mils  in  wila  and  rooky  precipiceB 
tomu-ds  the  Jcmil  River,  on  whose  banks  lies 
the  city  of  Granada.  The  range  consists  mainly 
of  mica  slate,  and,  though  the  low  valleys  are 
covered  with  a  rich  vegetation,  the  Iwlk  of  the 
mountain  consists  of  nuted  rocks.  It  is  covered 
with  snow  a  great  part  of  the  year,  and  on  the 
Veleta  there  are  permanrat  glaciers,  the  souUi- 
emmoBt  of  Europe^ 

BTWHtA  NEVADA,  nA-vft'dfc.  A  moontain 
range  in  eastern  California,  forming  the  divide 
between  the  Great  American  Basin  and  the  val- 
ley  of  the  Sacramento  and  San  Joaquin  rivers 
(Map:  California,  E  3).  It  is  a  tilted  plateau 
70  to  100  miles  wide  and  extending  in  a  north- 
northwest  direction  for  nearly  500  miles  to 
LasBcn  Peak.  In  the  south  it  turns  westward 
and  metgM  with  the  Coast  Bangs,  and  in  the 
north  it  Ib  continued  into  Oregon  as  the  Cas- 
cade Mountains.  It  is  a  range  of  great  geolo^o 
complexity,  with  rocks  ran^^ng  from  Arehean 
to  recent  times.  The  rocks  are  made  up  of 
highly  compressed  schista  and  slates  with  large 
areas  of  associated  igneous  rocks,  chiefiy  granite 
and  diabase,  upon  which  lie  unoonformably  a 
series  of  later  Cfretaceons  and  Tertii^  aedimenta 
and  volmdes.  The  avearage  elevation  of  the 
crest  Ib  over  11.000  feek  The  range  falls  ab- 
ruptly on  the  east  to  the  vallw  floor  of  the 
Great  Basin,  5000  feet  Mam,  while  on  the  west 
it  has  a  wider  and  more  gradual  slope.  The 
Sierra  Nevada,  whose  greatest  elevation  but 
slightly  exceeds  that  of  the  Rocky  Mountains, 
appears  much  more  massive  and  impressive 
than  the  Imtter  range,  as  it  rises  from  a  much 
lower  level  The  number  of  peaks,  however,  is 
not  as  great  as  in  Colorado,  though  there  are  a 
number  of  pealcs  over  12,000  feet  high.  The 
highest  peaks  are  clustered  near  the  southern 
end,  and  here  Momit  Whitney,  the  highest  point 
in  the  United  States  proper,  Attains  an  altitude 
of  14,502  feet.  Other  high  pointa  are:  Fisher- 
man Peak,  14,448  feet;  Mount  Corcoran,  14,093 
feet;  Mount  Kaweah,  13,752  feet;  Mount  Brewer, 
13386  feet;  Mount  Lyell,  in  the  Yosemite  Park, 
13,000  feet.  The  higher  portims  show  perpetual 
snow,  and  the  nonhem  slopes  of  some  peaks 
are  occupied  by  small  gladera.  The  snowfall  is 
heavy  on  the  western  alope  and  feeds  a  Urge 
number  of  Btreama  to  the  Saeranuiito  and  Sui 


Digitized  by 


Google 


SZBVXBS  8a 

Joaquin  rivers.  These  streams  have  cut  the 
slope  into  deep  valleys,  some  of  which,  notably 
tiie  Tosonite  valley,  are  remarkable  for  their 
Boeneiy.  The  Sierra  Nevada  ia  covered  to  a 
height  of  9000  feet  with  doiae  ooniferoua  for- 
ests, which  yield  to  deciduous  <«  the  lower 
west  slope.  This  slope,  above  the  deciduous 
zone,  is  the  exclusive  habitat  of  the  big  trees 
{Sequoia  gigantea).  Though  it  is  {n-actically  an 
unbroken  divide,  there  are  several  passes  leading 
across  the  range  at  altitudes  of  4000  to  7000 
feet.  Of  these  the  Truckee  Pass  (6818  feet)  in 
the  north  and  the  Tdiaeh&pi  Pass  (3966  feet)  in 
the  south  are  traversed  1^  railroads.  CkHumlt: 
Clarmee  King,  Mtmwtainwiiig  4n  the  Sierra 
Nevada  (New  York,  1802) ;  John  Huir.  Moun- 
taine  of  CaHforma  (ib.,  1011);  id.,  Jfy  Fint 
Bummer  in  the  Sierra  (Boston,  1911). 

SrSVEBS,  xiB^ven,  Eduabo  (1860-  ).  A 
German  philolc^et,  bom  at  Lippoldsberg,  Prufl- 
sia.  Educated  at  Leipzig  and  Berlin,  he  be- 
came asaistant  professor  at  Jena  in  1871,  re- 
eeiving  full  professorship  in  1876.  In  1883 
he  vent  to  Tflbingen,  in  1887  to  HMe,  and  was 
called  in  1892  to  Leipzig.  In  1896  a  Festgabe 
was  presented  him  by  pupils  and  fri^ds.  Among 
the  contributions  of  Sievers  to  Germanic  philol- 
ogy are  his  edititms  of  Tatian  (2d  ed.,  1892), 
Hetiand  (1878),  and  Die  althoohdeuttahM  Gloe- 
sen  (4  vols..  1879-08),  in  collaboration  with 
Steinmeyer.  His  original  works  include  Der 
Beliand  und  die  angeMeheiaohe  Oeneits  (1876) 
and  AngeMoheiaehe  Grammatik  (3d  ed.,  1898; 
Eng.  trana.  by  A.  8.  Cook,  Boston,  1886  ;  8d  ed.> 
1908).  Among  his  oontrllmtiaaia  to  metrics  are 
his  Altgenmmitehe  Metrik  (1893),  Metrieohe 
Btudien  (3  vols.,  1901-06),  and  Amoe  (1907), 
dealing  with  Hebrew  metres,  while  his  Onmd- 
wAge  der  Phonetik  (Sth  ed.,  1901)  is  a  standard 
work  on  phonetics.  From  1892  to  1906  he  edited 
Paul  and  Braune's  Beitrdge  «ur  Oeschichte  der 
deut9t^eH  SpratA^  und  Litteratur  and  contrib- 
uted to  Paul's  Cinuidriae  der  germammAm  Pkil- 
ologie  (Strassburg,  1891  et  seq.). 

KtEVESS,  Jakob  Johann,  or  Yaeot  Ymu- 
onrcB,  Count  (1731-1808).  A  Eussiaji  states- 
man, bom  at  Wesenberg,  Esthonia.  He  served 
in  the  Foreini  Office,  was  Secretary  to  the  Copen- 
hagen and  London  embassiea,  and  saw  active 
service  in  the  Seven  Years*  War.  Made  Gov- 
ernor of  Novgorod  in  1764  and  afterward  Gov- 
emor-Gcsieral  of  Novgorod,  Tver,  and  Pskov,  he 
introduced  many  important  reforms.  In  1789, 
after  eight  years  of  retirement,  he  was  appointed 
Ambassador  to  Poland  and  was  largely  instru- 
mental in  bringing  about  the  seoond  and  third 
partitions  of  uiat  country.  Recalled  in  1794, 
ne  lived  in  retirement  until  Czar  Paul  made  him 
Senator  (1796).  In  1797  be  was  intrusted  with 
the  direction  of  water  communications.  The 
«anal  he  built  (1798-1803)  between  the  Volkhov 
and  Msta  rivers  bears  his  name.  Cimault  Blum, 
Bin  rueaiacher  Staatemann:  dee  Orafen  Jaoob 
Johawn  Sievert  DenktoUrdigkeiten  eur  GFefoMoftte 
Buaalanda  (Leipzig,  1857-58). 

SIEVUKS,  WiLHXLM  (1860-  ).  A  Oer- 
man  get^rapher,  bom  at  Hamburg.  He  was 
educated  at  Jena,  G6ttingen,  and  Leipiig,  was 
made  privatdocoit  at  WUrzburg  in  1887  after 
extensive  travels  in  Venezuela  and  Colombia, 
and  became  professor  at  Giessem  in  1903.  In 
1802  he  undertook  for  the  Geogri^thical  So* 
<det7  of  Hambora  further  omloranmi  in  South 
America.  He  following  piulloations  bear  his 
namet  JMte  im  der  Sierra  Nevada  de  Santa 
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Jfarta  (1888);  Allgemeine  LSnderkunds  (6 
vols.,  1891-1007);  Zv>eite  Beiee  in  Venamela 
(1896)  ;  end-  und  Mittelamerika  (1903). 

SIEVE  VESSELS.  Tubelike  elongated  cells, 
characteristic  of  the  phloem  (q.v.),  placed  end 


to  end  and  communicating  with  one  another  1^ 
means  of  perforated  areas  (sieve  plates)  in  the 
walla.  See  Histqloqt;  Wood. 

SIETAS,  •f&'yis',  Ekhanubl  JoOVH, 
CoTOT  (1748-1836).  A  French  revolutionary 
leader  and  publicist,  generally  known  as  the 
Abb4  Siey^.  He  was  Dom  at  Fr4jus  and  was 
educated  at  Paris  with  the  Church  in  view.  He 
was  made  a  canon  in  Brittany  (1775)  and  later 
transferred  to  the  cathedral  of  Chartres,  becom- 
ing diocesan  ciutncellor  and  viear-general.  He 
had  liberal  opinimis  on  all  soeiiJ  and  political 
mattes,  and  In  1789  he  issued  his  famous 
pamphlet  entitled  Qn'e»t-o«  we  Is  tiera-itatt 
This  work,  which  claimed  political  recognition 
for  the  people,  obtained  immense  popularity  and 
procurea  his  election  as  Deputy  to  the  States- 
General  frcon  Paris.  Through  his  urgency  and 
influence  the  representatives  of  the  people  took 
the  decisive  step  of  crastituting  themselves  into 
an  indowndent  bod^,  on  June  16,  1789,  and  be* 
cune  we  Kational  AaseniUy.  In  thts  body 
Sieyte  figured  pnaninently.  In  1700  he  was 
elected  its  President.  By  this  time  bolder  and 
fiercer  spirits  had  passed  him  in  the  race  for 
power,  and  in  the  Convention  of  1792  he  re- 
frained frMU  active  participation  in  the  debates, 
and  at  the  King's  trial  he  recorded  a  silent  vote 
for  death  without  appeal  to  the  people.  While 
Bobespierre  and  his  iwrty  were  in  power,  he  left 
Paria.  On  the  &U  <n  Robeapierre  he  returned  to 
the  Ccoivaition,  resuming  active  interest  in  af- 
fairs, becoming  a  member  of  the  Council  of  Five 
Hundred.  He  was  engaged  chiefly  in  the  De- 
partment of  Foreign  Affalra  and  wait  in  1798  as 
Ambassador  to  Berlin  to  secure  the  neutrality 
of  Prussia.  He  became  a  member  of  the  Direc- 
tory in  1799  and  succeeded  in  closing  the  cele- 
brated Jacobin  Club.  Percriving  that  a  dictat<»- 
was  needed  in  France,  he  sought  the  cooperation 
of  some  powerful  milttaiy  leader,  and  on  Bona- 
parte*B  return  from  Egypt  Sieyba  entered  into  a 
league  with  him,  the  result  of  which  was  the 
revolution  of  the  18th  Bnimaire  (Nor.  9,  1799) 
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and  the  institution  of  the  proviBional  Consulate, 
Siey^  Napolefm,  and  Roger  Ducoe  being  the 
three  consula  at  flret.  Bieyfes  and  Napoleon  dif> 
fered  irreconcilabfy  as  to  the  distnbution  of 
power,  bat  SicFyte  gave  waj  and  finally  retired. 
He  TeoeiTed  600,000  f  raaos,  the  estate  of  Crosn^ 
and  a  seat  in  the  Senate.  The  title  of  Count  of 
the  ^npire  was  conferred  upon  him.  Banished 
at  the  second  Restoration  as  a  r^cide,  he  went 
to  Bmssds  and  did  not  return  to  France  till 
aftor  the  revolution  of  1830,  when  he  was  elected 
a  member  of  the  Academy.  His  Reootmaitaanoe 
et  ewpotititm  det  droita  de  I'honune  «t  4fu  mtoyen 
(Puis,  1780)  undoubtedly  led  up  to  the  Deelara- 
ticB  of  the  Ri^ts  oi  Uan.  Hu  oonrtitation  i« 
explained  in  Boulay,  TA^oHe  oonatitvtitmt^  de 
BieffH  from  the  mtfmotres  vnMiU  of  Sieyia 
(Paris,  1836).  Consult:  F.  A.  L.  Mignet, 
in  Noticea  at  m4tnoirea  hiatoriquea,  voL  i  (Paris, 
1843) ;  Edmond  de  Beaiiverger,  "Btnde  but 
Bitji%"  in  Tableau  hiatorique  d»  progria  de  la 
philoaophit  pdiitiqne  (ib.,  1868) ;  Bigeon,  Sieyha 
(ib.,  1873) ;  A.  Neton.  Sieyha,  1746-18S6,  ^apr^ 
dea  docnmemta  im^dUa  <ib.,  1000);  CamMdge 
Modem  Biatory,  voL  viU  (New  York,  1004). 

BUTLEUB,  etrUft'.  See  Whxbtub. 

SXFTON,  Abthub  Lewis  (1858-  ).  A 
Canadian  statesman,  bom  at  St.  John's,  Ontario, 
and  educated  at  Wesley  CoU^,  Winnip^,  and 
at  Victoria  University,  Cobourg.  He  went  to 
the  Canadiui  Northwest  in  1876,  was  admitted 
to  the  bar  in  1883,  and  was  a  member  of  the 
Le^aktnre  oi  the  Norttiwest  Territories  in 
1800-1003.  After  aerytia  aa  treamurw  and  later 
as  Commissioner  of  Pubfic  Works  in  the  admin- 
istration of  Frederick  William  (later  Chief  Jus- 
tice) Haultabi,  he  was  Chief  Justice  of  the  Su- 
preme Court,  Northwest  Territories  (1003-05) ; 
from  the  organization  of  the  Province  of  Alberta, 
in  1005,  till  1010  he  was  Chief  Justice  of  its  Su- 
preme Court;  and  in  1010  he  became  Liberal 
Premier  of  Alberta,  h<4ding  also  ^e  offices  of 
Provincial  Tlreasnrer  and  ifinlrter  of  PoUlo 
Works. 

8IFT0V,  Sib  Cawnma  (1861-  ).  A 
Caaa^Uui  statennaii,  bom  In  MMUUescac  County, 
Ontario,  and  graduated  at  Victoria  University, 
Cobonrg,  in  1880.  Removing  to  Manitoba,  he 
was  called  to  the  bar  in  1882  and  practiced  his 
profession  at  Brandon.  He  was  a  Liberal  mem- 
ber of  the  Manitoba  L^^alatnre  (1888-96),  and 
fai  1801-96  was  Attomey-Qeneral  in  the  admin- 
istration  of  Th<mias  Qreenway  (q.v.).  Sifton 
waa  auo  of  the  most  prominent  opponents  f>f  the 
Uanftoba  remectial  measure  1^  which  the  Do- 
minkm  government  sought  to  establish  separate 
schools  in  Manitoba  (q.v.).  In  1806-1911,  while 
Minister  of  the  Interior  in  the  Laurier  adminls- 
trati<Hi,  be  formulated  the  immigration  policy 
whereby  Canada  received  an  influx  of  settlers 
unprecedented  in  its  history.  Differing  with  Sir 
Wilfrid  Laurier  in  1911,  he  resigned  his  office 
and  opposed  the  Taft-Fieldins  redTprodty  agree- 
ment. In  1003  he  was  British  Agent  b^ora  the 
Aladcan  Boundary  Tribunal  and  in  1010  was 
appointed  chairman  of  the  Royal  Canadian  Con- 
servation Cmnmission.  In  1915  he  was  knighted 
(K.C.M.G.). 

SI-OAN-Vn.    See  Si-Noan-Fu. 

SiaSBBBT  OF  OBHBLOUZ,  sCzh'b&r'  ov 
riilinjW  (e.l030-1112).  He  was  bom  in 
Brabant  and  spent  almost  the  whole  of  his  life 
at  GemUoox.  He  is  "the  beet  of  the  universal 
dnonidera  of  the  Middle  Ages,**  and  his  works 
had  an  extraordinary  vt^ue.   Of  his  numerous 
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writings  the  best  known  is  his  Chnmoffraphiay 
or  chronicle  from  381  to  1111  i.J).  The  best 
editi<ai  is  in  the  Mommenta  Oermania  Hiator- 
ica,  vol.  vi.  Consult  Auguste  Molinier,  Lea 
aouroea  de  I'hiaMre  de  Fnmm  <6  vols.,  Paris, 
1002-06),  passim. 

SIOXL,  se'gel,  Fbakz  (1824-1008).  A  Oer- 
man-American  soldier,  bom  at  Sinih^m  in 
Baden.  In  1848  he  took  a  prominent  part  in 
the  revolutionary  movement  in  Baden  uid  on 
the  renewed  outbreak  of  tiie  insurrection,  in  the 
spring  of  1849,  commanded  the  troops  on  the 
Neokar.  In  May  he  waa  made  a  member  of 
the  provisional  government  and  Minister  of  War; 
later  he  became  Mieroslawski's  adjutant  general 
and  then  leader  of  the  ravolutionary  forces,  con- 
ducting their  retreat  into  Switserland.  In  1852 
he  onigrated  to  the  United  States.  On  the  out- 
break of  the  Civil  War  he  espoused  the  side  of 
tiie  North  and  organized  a  raiment  of  infantry 
and  a  battery  of  artillery.  In  1861  he  was  de- 
feated in  the  battle  of  Carthage,  though  conduct- 
ing a  successful  retreat;  later  be  took  part  in 
tiie  battle  of  Dug  8i»ings  and,  after  the  death  of 
Oeneral  I^roa  at  WiisapB  Gredc,  again  led  an  or- 
derly retreat.  He  was  made  a  brigadier  general 
of  volunteers  and  at  tiie  battle  of  Pea  Ridge  in 
1862  gained  the  day  b^  a  spirited  chai^  He 
was  then  promoted  major  general  of  volunteers 
and  was  placed  in  command  of  Harper's  Ferry. 
He  commanded  the  First  Corps  in  the  campaign 
which  terminated  with  the  seoond  battle  of  Bull 
Run,  and  in  1864  was  ^ven  command  of  the  De- 
partment of  West  ^rsinla.  The  same  year  he 
led  an  expedition  into  the  fflienandoah  vaU^,  but 
in  May  was  defeated  at  New  Blarket  General 
Breekenridge  and  was  relieved  of  his  cMumand 
by  General  Hunter.  In  the  following  July  he 
successfully  defended  Maryland  Heights  against 
General  Early,  but  the  aiuninistration  had  lost 
confidence  in  him,  and  he  was  relieved  of  com- 
mand. He  resigned  from  the  army  in  1866.  In 
1860  he  removed  to  New  York  Cily,  was  ras- 
ter thereof  in  1871-74  and  United  States  pension 
Sfsent  in  1886-80.  For  several  years  he  published 
the  New  York  Montktjf,  a  Oemtan-Amerieu 
periodical. 

SiaEBSON,  slj'er-son,  Gkobge  (c.1839>  ) . 
An  Irish  scholar,  poet,  and  scientist,  who  took  up 
the  work  of  James  Mangan  (q.v.),  and  prepared 
the  way  for  the  Celtic  revival  of  the  early  twen- 
tieth century.  He  was  bom  at  Holyhill,  0>unty 
Tyrone,  and  studied  medicine  in  Paris.  His 
medieal  and  other  sdentifle  works  brou^t  him 
rect^ttion  at  home  and  abroad,  notably  from 
Darwin  and  l^dall,  the  latter  praising  espe- 
cially his  Mioroaoopio  Researches  on  the  At- 
moaphere  (1873).  He  was  appointed  professor 
of  botany  at  the  Catholic  ITniversi^  and  later 
of  zoology  at  University  College,  Dublin.  He 
wrote  also  soundly  and  competently  on  history, 
on  the  Irish  land  question,  and  on  the  care  of 
prisoners;  and  he  was  a  trenchant  leader  writer, 
as  his  contributions  to  the  Iriahmtm,  the  yatio» 
(Dublin),  and  the  Harp  attest.  For  a  time  he 
served  as  president  of  the  Natimal  Literary  So- 
ciety, Dublin.  It  is  probably  aa  a  translator  of 
Gaelic  poetry  and  as  a  poet  on  bis  own  account 
that  he  will  be  longest  remembered.  In  these 
fields  bis  publications  include;  The  Poeta  and 
Pae^  of  Munater  (2d  series,  1860,  with  metri- 
cal tranuatiotts),  signed  Brtonnadi;  Barda  of 
the  Qael  and  OeU  (1807;  new  ed.,  1007) ;  and 
the  selections  in  The  Treamtry  of  Iriah  PoHry 
(1900),  edited  by  Stopford  Brooke  and  T.  W. 
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BoUeston  (oq.r.).  He  is  among  the  Irislunen  in- 
troduced, often  satirically,  in  George  Moore's 
BttU  amd  FmnuM  (3  vols.,  Nm  York,  1911- 
13) .  See  Ixan  JjxnATUBK,  Iriah  Lttarotun* 

SXOEin^  IUhastkb  of.   See  Dakastbs  or 

SlQTUU. 

SIQHT  (AS.  ge-aihb,  OHG.  ge-nht,  Oer.  Oe- 
9ioht,  from  AS.  sSon,  OHO.  aehtm,  Ger.  sehen,  to 
see;  connected  with  Lat.  aequi.  Ok.  Iswtfat,  hepe$- 
thai,  Lith.  ttkti,  Skt.  «ao,  to  follow),  Dsraors 
or.  Under  this  head  may  be  oonsidered  oertain 
affections  of  Uie  eyeeis^t  due  to  sMne  known  or 
unknown  peculian^  of  the  optical  apparatus 
(including  the  optic  nerve),  as  nearsightedness, 
farsightednefls,  double  vision,  color  blindness, 
night  blindness,  and  day  Uindness.  Defects  due 
to  errors  of  refraction  include  the  first  two  of 
these. 

Nearsij^tednMS,  shortsightedness,  or  myopia 
Is  often  popularly  confounded  with  dim  or  weak 
eight;  but  in  reality  short  tagiit  applies  exclu- 
sively to  range  and  not  to  power  of  si^t,  and 
a  diortoighted  person  may  possess  acute  power 
of  visicn  for  near  objects.  In  tiiis  affection  rays 
which  on^t  to  come  to  a  focus  upon  the  retina 
converge  to  a  point  more  or  less  in  front  of  it. 
Its  cause  probably  differs  in  different  persons, 
but  it  generally  arises  from  elongation  of  the 

flobe  in  ita  anteroposterior  diameter,  more  rarely 
rem  increased  curvature  of  the  cornea,  increase 
in  refractive  power  of  the  lens  in  the  early  stage 
of  senile  cataract^  or  from  an  impoieet  power 
of  tiie  eye  to  adjust  itself  to  various  dis- 
tances. The  distance  at  which  objects  are  per- 
ceived most  distinctly  by  the  perfectly  normal 
eye  ranges  from  16  to  20  inches;  an  eye  which 
cannot  perceive  objects  distinctly  beyond  10 
inches  may  fairly  be  r^farded  as  Bhorteigbted ; 
and  in  extreme  cases  the  pc^nt  of  distinct  visicu 
may  be  3,  2,  w  even  caw  1  imA  from  tiie  eye. 
Tbsn  is  frequoitly  an  hereditary  tondency  to 
neandghtedness,  but  it  is  rarely  oongenitaL  It 
is  oftoi  acquired  by  excessive  use  of  the  eyes  at 
an  early  age  for  reading  or  other  near  work,  or 
overstudy  under  unfavorable  circiunstances  and 
poor  health.  As  a  g^eral  rule  the  Inhabitants 
of  towns  are  much  more  liable  to  it  than  pers<ms 
living  in  the  country,  and  students  and  literary 
man  are  nost  liaUe  of  all.  Hie  frequency  of 
myopia  in  the  cultivated  elaeses  pidnts  directly 
to  its  principal  cause — tension  of  the  eyes  for 
near  objects.  Prolongation  of  the  visual  axis  is 
attributed  to  ( 1 )  pressure  of  the  muscles  on  the 
eyeball  in  strong  convergence  of  the  visual  axis; 
(2)  increased  pressure  of  the  fluids  resulting 
from  accumulation  of  blood  in  the  eyes  in  the 
stooping  positicm;  (3)  COTgestive  processes  in  the 
base  of  the  c;^  which,  leading  to  strftening,  give 
rise  to  otcnsion  of  the  membranes;  (4)  the 
shape  of  the  orbit  In  broad  faces,  causing  exces- 
sive coDvwgence,  trouble  occurriiw  especially  in 
such  persons.  That  in  increased  pressure  the 
extennon  occurs  principally  at  the  poeterior  pole 
is  explained  1^  want  of  support  there  from  the 
muscles  of  the  ^e.  Also,  toe  injurious  effect  of 
fine  wcHrk  is,  by  imperfect  illuminati(Hi,  still  more 
increased;  for  thus  the  work  must  be  brou^t 
closer  to  tiie  eyes,  and  the  stooping  position  of 
Ha  head,  particulaTly  in  reading  and  writing, 
is  increaaed.  Hence  »  is  that  in  badly  lighted 
schoofaYKODS  the  foundation  of  myopia  is  often 
laid.  On  the  contrary,  in  watchmakers,  althou^ 
they  sit  the  whole  day  with  a  magnifying  glass 
in  one  ey^  we  obawve  no  dendopmoit  of  myofda, 
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undoubtedly  because  they  fix  their  work  with 
on^  one  eye  and  therefore  CMiverge  but  little. 

Shortsightedneas  Is  oftoi  a  progressive  flec- 
tion. Those  eases  in  iriiich  myopia  develops 
slightly  in  young  persons  and  practically  be- 
eomes  arrested  are  called  simple  or  stationair 
myopia.  Progressive  myopia  is  the  form  whiui 
increases  steadily  with  de^penerative  chuiges  in 
the  choroid  and  other  deep  structures.  Persons 
with  uncorrected  myopia  of  any  severity  have  a 
characteristic  vacant  expre«aion  from  inability 
to  see  other  than  near  objects. 

In  the  treatment  of  my<^ia  the  principal  ob- 
jects are:  (1)  to  prtrfeaA  ita  further  devel<n»- 
ment  and  the  ooeurrenoe  of  secondary  distune 
ances;  and  (2),  by  means  of  suitable  glasses,  to 
render  the  use  of  the  myi^io  eye  easier  and  saler. 

(1)  To  effect,  if  possible,  the  first  object,  the 
patient  must  look  much  at  a  distance,  but,  ae  we 
cannot  absolutely  forbid  his  locdcing  at  near  ob- 
jects, •peotaeles  must  be  provided  which  render 
vision  distinct  at  from  16  to  18  inches.  Hore- 
ov^,  it  is  desiraUe  that  at  intemJa  of  a  half 
hour  work  should  be  diseontiuued  tor  a  eouple 
of  minutes,  and  no  working  in  a  stooping  position 
should  be  permitted.  The  patloit  abonid  read 
with  tiie  book  in  the  hand,  and  in  writing  should 
use  a  hig^  and  sloping  desk,  with  good  but  not 
too  strong  Ugjit  from  behind.  If  the  myopia  in- 
creases, work  should  be  replaced  by  outdoor  life. 

(2)  The  optical  remedy  for  abort  sight  obviously 
eraaists  in  ooncave  (^awes  of  a  focus  suited  to  the 
individual.  At  first  sight  it  might  be  supposed 
that  glasses  with  a  concavity  exactly  sufficient 
to  neutralize  the  defect  in  Uie  eye  would  always 
suffice;  and  when  the  glasses  are  used  exclusively 
for  distant  viuon,  or  when  the  affection  la  slight 
and  the  eye  is  otherwise  healthy,  perfect  neutral- 
ization is  admisrible ;  but  many  require  different 
glaesea  for  distance  and  reading.  An  oculist 
idiould  always  be  oonanlted  aa  to  the  choice  of 
speotades.  GlaaMa,  if  injudidoudy  selected, 
usually  aggravate  the  evil  they  are  intended  to 
remedy. 

Farsightedness,  hyperopia,  or  hypermetropia 
Is  an  error  of  refraction  in  which  parallel  rays 
are  brought  to  a  focus  behind  the  retina,  usually 
on  account  of  shortents^  of  the  eyeball,  some- 
times fran  diminished  oonvexity  of  cornea  or 
lens,  abaowe  oS  the  has  (aphi^ua)»  or  changes 
in  the  refractive  index  of  the  media.  It  is  mrae 
conmon  than  myopia,  is  congenital  and  often 
hereditary.  As  the  hyperopic  eye  is  obliged  to 
acotanmodate  for  parallel  rays,  it  is  oonnantly 
strained  unless  corrected  by  proper  convex 
glasses.  If  uncorrected  it  leads  to  symptoms  of 
asthenopia  or  eyestrain,  frontal  and  occipital 
headaches,  pain  in  the  met,  craigestion  and  burn- 
ing sensations  in  the  lids  and  eydhUls. 

Pre6by<^ia  (from  the  Greek  words  vpifffivs, 
presbya,  an  aged  person,  and  fif ,  opg,  the  ^e) ,  or 
old  sij^t,  is  a  diange  which  naturally  occurs  in 
every  ^e  between  the  fortieth  and  forty-fifth 
year.  On  aoiount  of  loss  of  elasticity  of  the 
lens  the  power  of  accommodation  is  diminished. 
The  stated  time  for  the  occurrence  of  pr^yopia 
has  been  arbitrarily  fixed,  as  that  is  the  period 
at  which  the  nearest  point  to  tite  eye  at  whidi 
ordinary  print  can  be  nsily  read  has  receded  to 
0  inches  and  some  discomfort  is  experienced. 
The  near  point  really  begins  to  recede  at  10  years 
of  age  and  continues  to  do  so  through  life.  If 
uncorrected  there  is  difficulty  in  reading,  blur- 
ring of  j»rint,  and  symptoms  of  eyestrain  as  in 
hypen^ia.    Correction  is  secured  by  convex 
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qiherieal  glassea,  which  bring  the  near  print 
to  a  eomfortable  distance  with  reepeet  to  the 
peracm'B  oeeupation.  Allowance  must  be  made 
for  coexisting  myt^ia,  hyperopia,  or  astigma- 
tiam,  and  the  strength  increased  at  tntarab. 

Double  Ttdon,  or  dipl<^ia,  may  arise  from  a 
want  of  harmony  in  the  movonents  of  the  two 
eyes  due  to  impc^neet  fnneticning  of  the  external 
mnseles  of  the  eyes.  In  squintiiv  ( see  Stbabib- 
HUB),  the  vision  of  the  moat  distorted  eye  is 
almost  always  imperfect.  Impressions  on  the 
two  ret  in*  are  similar  in  kind  oat  dissimilar  in 
form.  The  mind  takes  cognizance  only  of  the 
former,  ao  that  a  person  with  a  prononneed 
sqnint  nea  objects  wifh  the  sound  eye  only.  But 
if  the  si^t  of  both  eyes  is  near^  equal,  as  often 
is  the  ease  whm  the  squint  is  sii^t,  double 
vision  results  whenever  both  ^es  are  employed 
together,  in  ccmsequenoe  of  images  of  nearly 
equal  intensity  f&Hi^  on  noncorr»^>onding  parts 
of  the  two  retins.  This  variety  of  double  visian 
can  be  corrected  by  suitable  glasses. 

Cokar  blindnras  is  noticed  under  its  own  name. 
Ni^t  MindnesB,  or  nyctalopia  (frcHn  the  Oredc, 
^gnifying  "night  sight"),  is  a  peculiar  form 
of  intermittent  Uindnees,  the  subjects  of  which 
see  perfectly  with  an  ordinary  li^t,  but  become 
entirely  and  almost  instantaneously  blind  as 
soon  as  twili^t  commences.  The  most  probable 
cause  of  the  affection  is  exhaustion  of  the  power 
of  the  retina  from  the  overezeitement  of  «ces- 
sive  light,  BO  that  this  organ  is  rendered  in- 
capable of  appreciating  tiie  weaker  simulating 
aeti<m  of  twUidit  or  moonlight.  Snow  blindoess 
most  be  regarded  as  an  allied  affection  to  the 
preceding.  Day  blindness,  or  hemeralM>ia  ( from 
the  Oredk,  sigmfying  "day  si^t"),  refers  to  the 
condition  in  which  &e  sight  b  better  in  a  feeble 
light,  as  at  dusk,  than  in  bright  li^t.  This  oc- 
curs in  ambfyopia  (q.v.)  from  oremae  of  to- 
liaeoo^  and  in  oases  in  which  time  is-  defective 
vision  of  the  central  pnrtfon  of  the  visual  fl^d. 
For  example,  if  there  u  an  <^>acity  of  the  central 
portion  of  the  lens  or  cornea,  the  dilatation  of 
the  pupil  which  takes  place  in  a  fe^le  li^t  al- 
k)ws  the  person  to  see  throug^i  the  unobstmeted 
portion  of  the  cornea  or  laa  surrounding  the 
opacity.  Colored  vision  sometimes  occurs  either 
with  or  witlumt  retinal  changea.  Red  vision, 
erythropsia,  may  come  after  enraetion  of  a  cat- 
aract. Aanthopsia,  or  ydlow  vision,  nuy  follow 
the  ingestim  of  santonin,  gelsemium,  ifigitalis, 
chromic  and  picric  adds,  and  amyl  nitrate.  Can- 
nabis Indies  sometimes  causes  violet  vision.  Red 
or  blue  viritm  may  result  from  use  of  iodoform, 
and  cocaine  has  caused  colored  vision.  Phospho- 
rus is  s^d  to  cause  sparks  and  flashes  of  lifj^t, 
and  the  same  is  said  to  occur  with  belladonna 
and  santfMiin. 

Other  defects  of  si^t  are  described  under 
Ahadbosis;  AvBcnma.;  AsTHENOPu;  Aana- 
HAHSx;  HkHiopu.;  Hbrbopsobu.  SeeViBifflr. 

8I&HT,  Sbcond.   See  BnooifD  Sight. 

SIG-HTO.  The  mechanical  or  optical  means 
of  determining  when  the  axis  of  the  gun  has  the 
predetermined  direction  with  respect  to  the  line 
from  the  gun  to  the  taivet.  The  line  of  sight 
is  an  ima^nary  straight  line  drawn  in  continu- 
ation of  two  points  of  the  sig^t  system.  It  may 
be  fl»d  in  one  of  two  ways.  First,  1^  means  of 
two  plain  or  open  sights,  and  seocnd,  by  means 
of  a  telescope,  provided  with  cross  hairs,  called 
the  reticule. 

Hi*  open  ririit  is  generally  not  used  exoqit  on 
anall  arms,  although  large  cannon  are  generally 
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provided  with  it  in  addition  to  the  telescope  for 
use  in  case  the  latter  should  beoome  damaged. 
Similarly  telescopic  sights  are  in  some  cases 
fitted  to  small-arm  rifles,  bat  gwerally  only  for 
the  use  of  expert  marksmen.  The  prindples  and 
nsea  of  the  optn  sight  may  be  leanied  by  exam- 
ining the  open  eight  as  used  on  the  United  States 
magazine  rifle.  This  sight  is  to  all  intents  tiie 
same  for  the  rifles  of  all  countries. 

A  rifle  or  gun,  to  oiable  the  bullet  or  projectile 
to  reach  a  certain  target,  must  be  glyea  a  certain 
elevation  over  a  line  drawn  from  the  gun  to  the 
target,  and  must  also  be  given  a  certain  devia- 
ti<«.  Ihe  Mnoont  of  etovatitm  dntends  on  the 
distance  to  the  target  and  the  weight  and  veloc- 
ity of  the  bullet.  A  deviatim  correction  is 
needed,  since  the  rotatimial  velodty  of  the  bullet, 
imparted  to  it  by  means  of  the  nfling,  g^ves  it 
a  certain  amount  of  drift.  In  addition  to  the 
above,  additional  corrections  must  be  made  for 
varla^ons  In  atmoq^ierio  conditions,  wind,  ete. 


KOKn.  cvrrm  statbs  spanrarmut  kvu  OMO.woMb), 

The  purpose  of  the  si|^t  is  to  insure  that,  when 
it  is  conwtly  set,  the  gun  shall  have  the  correct 
direction  with  respect  to  the  line  of  sight,  so  that 
when  the  line  of  si^t  is  on  the  target  the  pro- 
jectile will  pass  through  tiie  target. 

In  pistols  and  revmvers,  whSre  sh<wt-raBge 
firings  are  the  rule,  the  si^ts  consist  of  a  notch 
placed  near  the  rear  end  and  a  foresif^t  near 
the  muzzle.  For  these,  corrections  for  elevation' 
and  deviation  are  not  required  or  provided.  In 
military  rifles,  however,  adjustment  must  be 
given  to  enable  the  aim  to  lie  accurately  taken 
at  anv  range  up  to  2900  yards.  Militai^  sights 
are  aM  vanatitms  of  one  gmeral  type  and  usu- 
ally consist  of  a  leaf  either  lying  flat  or  hinged 
upon  a  bed  or  blodc  flxed  to  the  rarreL  The  leaf 
must  be  raised  to  secure  additional  elevation, 
the  distance  being  regulated  by  a  sliding  bar,  in 
the  coitre  of  whidi  a  notch  has  been  cut,  through 
which  tiie  sight  is  taken  over  the  tip  of  the  fore- 
sight. 

Automatic  correction  for  drift,  which  increases 
with  the  range,  is  aooomplished  by  the  slide 
moving  in  grooves  in  the  leaf.  These  grooves 
are  cut  such  that,  as  the  slide  is  raised  it  is 
also  carried  to  the  left.  A  windage  screw  is  also 
provided,  which  is  located  at  the  frmt  end  of 
the  sight  base  and  by  means  of  which  the  entire 
sig^ls  shifted  sideways  to  correct  for  varying 
vdoetties  of  side  winds.   Lateral  adjustment  is 
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rarely  neceflsary  at  the  diBtaacea  at  which  sport- 
ing rifles  are  used.  Sportsm^i  acnnetimea  em- 
ploy  a  foresight  of  the  covered  bead  variety  or 
the  ivwry  or  copper  ^ht  used  African  hunt- 
era.  Tm  Boers,  who  rank  hi^  aa  praetieal 
maricamen,  emplc^  the  ivory  foreu^t,  biti  Enro- 
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ra  and  American  sportsmen  who  have  engaged 
African  or  big-game  shooting  generally  use 
the  copper  sig^t.  Various  forms  of  rear  ught 
are  in  use,  perhaps  the  best  of  which  is  the 
platina  bar  on  a  more  or  less  open  V.  Another 
favorite  type  is  the  platina  pyramid,  which  is 
set  below  a  very  open  V.  Tdescopie  sights  are 
affixed  to  sporUng  rifles  and  have  been  found 
veiT  sueoessfnl  in  deerstalking  or  any  form  of 
hill  and  mountain  hunting  where  game  is  difficult 
to  locate.    See  Rifle,  HunnNO. 

Sights  for  cannon  are  in  principle  the  same  as 
sights  for  rifles.  Owing  to  the  different  condi- 
tions existing,  however,  a  differoit  method  is 
generally  employed.  The  two  methods  employed 
in  giving  large  field  or  seacoast  guns  the  proper 
direction  are  medJiod  of  direct  laying  and  that 
of  indirect  laying.  Direct  laying,  the  method 
for  rifles,  is  empSiyed  for  large  guns  where  the 
target  is  in  view  m  ibe  gunner.  It  is  nsed  in 
naval  target  practice  and  to  a  certain  extokt  in 
seacoast  firings.  It  may  be 
used  for  field-artillery  fire  in 
cases  where  the  guns  are  not 
placed  behind  covers.  On  ac- 
count of  the  long  ranne  gen- 
erally flred  ail^  tdesot^ic 
sights  are  generally  used,  but 
in  any  case  the  graduations 
and  settings  of  the  sights  are 
such  that,  when  th^  are  cor- 
rectly set  and  the  line  of 
Bight  is  p<^ting  at  the  tar- 
get, the  line  of  tiie  axis  of 
the  IxHre  of  the  gun  is  inch 
that,  e(»ridning  the  range, 
drift,  wind,  and  atmospheric 
otmdltions,  the  projectile  will 
pass  through  the  btrget. 

It  is  evident  that,  where  the 
target  is  concealed  either  by 
being  placed  behind  cover  or 

S7  the  gnn  itsdf  being  behind  cover  for  pn^eo- 
on,  direct  lining  cannot  be  used.   Fen-  sneh  a 
conditiw  the  mettiod  of  indirect  laying  ta 
ployed.    This  is  the  conditi<ni  gener^ly  pre- 
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giving  of  directicm  of  tbe  gun  into  two  distinct 
parts,  vis.,  that  of  giving  the  gun  the  pr^^wr 
elevatitm  f«r  the  range  and  that  of  givii^;  it  the 
proper  direction. 

Tbo  elevatiMi  is  given  the  gun  by  means  of  an 
instrument,  gomally  located  on  the  right  ride 
and  called  the  quadrant.  This 
instrument  is  provided  with 
a  range  drum  so  connected  to 
an  arc  pivoting  about  a  cratre 
that,  when  the  drum  is  set  at 
the  proper  range  and  the  level 
attached  to  the  arc  is  leveled 
by  moving  the  gnn  about  its 
trunnicms,  the  gnn  will  have 
the  proper  elevation  for  the 
range  set  on  tiie  dmm,  pro- 
vided the  target  is  on  the 
same  level  as  the  gnn.  If, 
however,  the  target  is  above 
or  below  the  level  of  the  gun, 
the  elevation  of  the  gun  must 
be  increased  or  decreased  hy 
tiie  angular  anunmt  the  target 
is  above  or  below,  which 
amount  is  called  the  angto  ot 
site  of  the  target.  To  give  the  gun  this  addi- 
tional elevation,  whether  positive  or  n^ative, 
the  quadrant,  instead  of  having  the  levd 
mounted  diredJy  on  the  range  drum  arc,  has  it 
mounted  on  an  auxiliary  arc,  which  arc  is  set 
to  a  predetormined  setting  corresponding  to  the 
uijrie  of  dte  <rf  the  target. 

The  proper  direction  of  tiie  gun  isriven  by  the 
panoramic  si^t  on  the  left  side,  lite  objective 
of  this  sig^t  is  mounted  in  a  hood  which  can  be 
rotated  in  a  h<Hizontal  plane.  It  is  set  by  using 
a  graduated  are  so  that,  when  pointed  at  a  se- 
lected vifliUe  aiming  pobit,  the  horizontal  angle 
between  the  directi<m  of  the  line  of  sight,  when 
parallel  to  the  axis  of  the  hom,  and  Ita  direction 
vh&i  pointing  at  the  aimil^:  point  Is  the  tame  aa 
the  angle  between  the  aiming  point,  gun,  and  tar* 
get.  This  angle  is  determined  hy  a  rapid  trian- 
gulation  b^  tbe  battery  commander. 

The  unit  of  graduation  used  in  the  United 
States  and  many  Enrt^tean  counteies  ia  tlw  miL 


vailing  in  field-artillery  fire,  and  the  meuiod  of 
indirect  lafiug  is  therefore  generally  the  one  em- 
ployeA.   llila  metiiod  consists  in  separating  the 


OUiniBB'S  QQADaAXT  (UlflTCO  m-ATBS  3-IMCH  RELS  OOX). 

A  mil  is  1/0400  of  a  circumference,  and  a  mil  of 
arc  i«  wprtoimatdy  1/1000  of  the  radius  or 
range.  Hiis  is  convenient  in  many  respects  in 
fire  CCTtnd,  since  it  offers,  ejf.,  an  ea^  means 
of  determining  the  angular  difference  tiiere  must 
be  between  the  settings  of  two  guns  of  a  batteiy 
when  aiming  at  the  same  aiming  point,  bin 
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■hooting  at  different  parts  of  tiie  target.  For 
oumpl^  for  a  target  having  a  frrait  of  100 
yards  and  located  5000  yards,  there  must  be  a 
difference  of  20  mils  between  the  panoramic 
■ight  readings  for  two  gims  placed  lida  by  ride 


Kua  nawT  roB  vnma  ktatss  8-incb  tield  omt. 
PAifOBAMia  nan  rm  a  slot  at  tof, 

ud  aiming  at  the  esme  aiming  point  and  flring 
at  each  end  of  Uie  target. 

The  independent  line  of  si^t  is  a  pecnliar 
conatnietion  used  on  fidd-artlUery  guns  to  in- 
crease the  rapidity  of  setting.  It  consists  In 
placing  an  intermediate  carnage  between  the 
gun  and  the  carriage  proper,  ^lie  means  for 
giving  direction  is  placed  on  the  intermediate 
earriage,  vhieh  is  always  kept  level,  while  the 
elerauMi  of  the  gun  is  measured  between  this 
lereled  intermediate  ewrlage  and  the  gnn  proper. 

For  direct  laying  the  intermediate  carriage 
may  be  inclined  equal  to  the  angle  of  site  of  the 
target  1^  aiming  through  the  panoramic  sight 
and  elevating  it  until  the  line  of  sight  passes 
throng  the  target.  For  indirect  laying  the 
intrainediate  carnage  is  leveled,  and  the  differ- 
cnoe  in  elevation  of  the  gon  and  the  intermediate 
carriage  is  then  the  elevatttm  required  for  the 
range  increased  algebraically  by  the  angle  of  site 
of  uie  target. 

The  reason  for  the  retmltant  increase  of  speed 
with  the  independent  line  of  sight  is  that,  no 
matter  how  often  and  how  much  the  elevatira  of 
the  gun  is  changed,  the  direction  or  setting  of 
the  panoramic  sight  is  not  changed,  since  the 
latter  is  fixed  to  the  intermediate  carriage,  which 
is  always  kept  level.  For  the  dependent  line  of 
si^t  the  pancH-amio  sight  with  sinit  shank  must 
be  raised  in  its  seat,  whm  the  ^evation  of  the 
gun  is  changed  in  order  to  retain  the  hood 
horizontal. 

The  independent  line  of  sight  was  used  in  the 
French  7&-miIlimeter  field  gnn,  employed  with 
great  Boccess  dnrins  the  Great  War.  Ko  other 
covntiTi  however,  bad  adopted  it  previous  to 
tiiat  time.  It  was  adopted  genmuly  mi  new 
equipment  proeored  viuioaa  countries.  Italy 
waa  nsing  ft  m  thdr  new  gnn,  of  the  Deport 


split-trail  type,  and  the  new  model  United  States 
field  gun  was  to  be  provided  with  it.  A  some- 
what different  ccmstruction  for  the  independent 
line  of  sight  is  used  in  Krupp  carriages.  In  tUs 
the  paniMramic  alg^t  is  geand  to  ue  elevating 
meehanian  of  the  gnn  In  sndi  a  way  that,  as  the 
gun  is  elevated,  the  screw  carrying  the  sight  is 
extended,  so  that  the  hood  of  the  panoramlo 
sight  is  at  all  times  kept  level. 

The  guns  of  seacoast  fortifications  are  gener- 
ally aimed  for  direction  1^  direct  laying,  while 
elevatim  is  given  th^  by  moving  the  gun  about 
its  trunnion  until  the  proper  range  is  read  off 
on  the  range  dtoka    It  may  be  aimed  enUrelj 

5r  a  method  of  indirect  laying,  in  which  case  the 
evation  is  set  off  aa  before,  while  the  deflectum 
is  given  to  it  by  traversing  the  entire  carriage 
until  the  proper  deflection  reading  is  read  off  on 
the  azimuth  circle  fixed  permanently  in  plao& 
Tliis  deflection  is  determined  by  plotting  the 
movonent  of  the  target  from  two  towers  located 
a  CM-tain  known  distance  apart.  Consult:  H.  O. 
Bethell,  Modem  Ouns  and  Ovmnery  (Woolwich, 
1910) ;  British  Army,  Htmdbook  of  ArtiUery  /»• 
MtnmmtB  (Lmdon,  1914);  O.  M.  Lisaak,  Ord- 
NONOe  and  Chmmery  (New  York,  1914) ;  Ommun- 
sen  and  Robinson,  RifU*  and  Ammunition,  and 
JUfle  Shooting  (ib.,  1915) ;  United  States  Naval 
Academy,  JiamU  Ordnanoe:  A  Text  Book  (rev. 


ed.,  Annapolis,  101S).  See  Coast  AKmusT; 
Field  Astilizbt;  HumtiiG;  Obdnaivoc;  Kifle, 
HuivTmo;  Shall  Abus;  etc. 

BIO^TT.T.AnaiA  (Neo-Lat.  nom.  pi.,  from  Lat. 
eigiUum,  seal).  An  extinct  genus  of  lycopods 
that  flourished  during  the  Carboniferous  period, 
conspicuons  in  the  swamp  flora.  They  were  often 
trees  of  great  height.  Both  branches  and  trunk 
were  crowded  with  sword-shaped  leaves  arranged 
in  spiral  series.    See  LiPUXxmrDBON;  Srro* 


pron.  z^ges- 

mynt  (1308-1487).  Holy  Roman  Emperor  from 
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1411  to  1437.  He  was  the  second  son  of  the 
Enmeror  Charles  IV,  whom  he  succeeded  in  1878 
in  the  Mwgraviate  of  Brandenburg.  In  1374  he 
was  betrothed  to  Mary,  heireee  of  Louis  the 
Great,  King  of  Hungary  and  Poland,  and  in 
1387  succeeded  to  the  Hungarian  crown.  In 
1396  he  undertook  a  crasadfl  against  the  Turks 
supported  hj  a  large  force  of  French  and  Ger- 
man Icnighta,  but  at  Nicopolis,  September  28, 
he  snfferM  defeat  at  the  hands  of  Bajazet  I.  In 
1401  a  fbimidiAle  uprising  drove  him  from  the 
thr«i^  but  he  was  restored  by  hired  troops  and 
seemi  heneefrath  to  have  ruled  with  wisdom  and 
moderation.  He  waged  wars  to  extend  the  power 
of  Hungary  over  Bosnia,  Dalmatia,  and  Servia, 
but,  although  success  at  first  attended  his  ef- 
forts, Venetians  and  Turks  checked  him.  He  was 
elected  ^ly  Roman  Emperor  in  1411  and  was 
crowned  at  Aix-la-Chapelle  in  1414.  He  now  ap- 
pears in  his  most  celebrated  rOle  as  the  autiiw 
and  protector  oi  tiie  Council  of  Constance  and 
the  guiding  spirit  in  its  deliberations.  He 
brou^t  alwut  the  deposition  of  Pope  John 
XXIII  and  showed  himself  zealous  in  the  course 
of  thorough  ecclesiastical  reform.  Much  oblo- 
quy, however,  baa  attached  to  him  for  tiis  de- 
sertion of  John  Hubs  (q.v.),  whom  he  granted  a 
safe  conduct  for  the  purpose  of  attending  the 
council  and  then  allowed  to  he  burned  u  the 
stake.  In  1410,  <m  the  death  of  his  brother  Wen- 
ceslas,  the  crown  of  B<dkemia  fell  to  Sigismnnd. 
But  tiie  Hussites  (q.v.)  were  already  m  arms, 
and  the  country  became  the  theatre  of  a  long 
conflict,  in  which  the  forces  of  Sigigmund  and 
the  crusading  armies  of  Germany  met  with  ter- 
rible defeats.  It  was  not  until  1436  that  Si^s- 
mund  was  recognized  as  King  of  Bohemia.  He 
visited  Italy  in  1431  and  1433,  receiving  the 
Lombard  crown  at  Milan  and  tiie  Imperial  crown 
at  Rome.  He  died  at  Znaim,  Dec  0,  14S7,  the 
last  of  the  house  of  Luxemburg.  He  was  gifted, 
kindly,  and  sincerely  ctmcemed  for  the  welfare 
of  the  Empire,  but  failed  from  the  defects  of  an 
amiable  and  pleasure-loving  disposition.  Con- 
sult: J.  G.  Aschbacb,  Getohiohte  Kaiter  Bieg- 
munds  (4  vols.,  Hamburg,  1838-45) ;  Eberhard 
Windecke,  DmhtpHrdiffkeiten  but  GFesoMcUe  de* 
ceitotten  JTower  Btornvrndt  (Berlin,  18Q8) ;  A. 
Main,  The  Emperor  Bigitmvnd  (London,  1903) ; 
Otto  Schiff,  Kaiaer  Bigmundt  itaUemiache  Politik 
(Frankfort,  1910). 

SZaZSlPTNI}  I  (1467-1648).  King  of  Po- 
land from  1506  to  1548,  called  The  Great.  He 
was  the  youngest  son  of  Casimir  IV  and  suc- 
ceeded bis  brother  Alexander  as  King  of  Poland 
and  Grand  Puke  of  liUuumia.  In  1508  Sigis- 
mnnd gained  a  brilliant  victory  over  the  Rus- 
sians at  Orsha  on  the  Dnieper.  Bogdan,  voivode 
of  Moldavia,  was  reduced  to  submission,  and  the 
Tatars  were  severely  punished.  Subsequent  in- 
vasions of  the  Muscovites  were  repelled,  and  a 
rebellion  of  the  Wallachs  was  defeated.  A  war 
with  the  Teubmic  Knights  ended  in  1525  by  the 
Treaty  of  Cracow,  in  which  the  Grand  Master 
Albert,  Sigiamund's  n^hew,  was  recognized  as 
Dtdce  of  Prussia,  whidi  was  to  be  hela  as  a  fief 
of  Poland.  In  ISM  Stgtomund  ^ded  Hungary 
against  Solyman  the  Mi^ificent,  and  a  force  of 
Polish  cavuiere  fought  bravely  at  MohAcs.  An 
important  event  of  Sigismund's  reign  was  the 
introduction  and  extension  of  Lutheranism  in 
Poland.  He  died  at  Cracow,  April  t,  1648,  and 
was  succeeded  by  hie  son  SiaiSHUND  II  Auans- 
TU8  (1548-72),  who  continued  the  tolerant  pol- 
icy (rf  his  father  and  effected  the  permanent  union 


of  Lithuania  and  Fi^and  at  tlie  Diet  of  ImbliB 
(1669).  He  was  the  last  of  the  male  line  of  the 
Jagellons.   See  Jaqellonb;  Pch^nd. 

BIGmnrND,  JoHn.   See  John  Sioisinnn}. 

SIOIS][0NI>A,  sfi'jte-mvn'dJi.  The  heroine 
of  one  of  the  most  widely  known  talea  in  Boo- 
caccio's  Deoamerone. 

SIGKABINCIEN,  z«K'm&-rIng-8n.  A  line  of 
the  elder  or  SwaUan  branch  of  the  house  of 
^henzollmi  (q.v.). 

SIOICA.  3X  A  college  lumorary  setentifle 
fraternity.  The  growth  of  scientific  studies  in 
the  nniverrities  In  America  led  in  1886  to 
the  oi^janization  at  Cornell  University,  Itliaca, 
N.  Y.,  of  an  honorary  fraternity  to  which  the 
name  Sigma  Xi  was  given,  being  the  initials  of 
the  two  Greek  words  ZwmSAr  Evwm,  signifying 
"ctHupanions  in  zealous  research."  The  Sigma 
Xi  beara  the  same  relation  to  original  research 
as  the  Phi  Beta  Kappa  (q.v.)  Society  does  to 
literary  schcjarship. 

The  object  of  tiiu  society  is  to  encourage  orig- 
inal inveetigatim  in  science^  pure  and  applied: 
by  meeting  for  the  discussion  of  scientific  sub- 
jects; by  the  publication  of  such  scientific  matter 
as  may  be  deemed  desirable;  b^  establishing 
fraternal  relations  among  investigators  in  the 
scientific  centres;  by  granting  the  privilege  of 
mCTibership  to  such  students  as  have,  during 
their  college  course,  pvaa  speoial  promise  m 
future  aehieTcmemt. 

There  were,  in  1916,  30  chapters  in  as  many 
coUcgea  or  sdiools,  as  f<dlows:  Cornell  (1886), 
Rensselaer  ( 1887 ) ,  Union  <  1887 ) ,  Kansas 
(1890),  Yale  (1896).  Minnesota  (1896),  Ne- 
braska (1807),  CHiio  (1898),  Pennsylvania 
(1809),  Brown  (1900),  Iowa  (1900),  Stanford 
(1901),  California  (1902),  Columbia  (1902), 
Chicago  (1903),  Mishijma  (1903),  Dlinois 
(1003),  Cue  (1004),  InSana  (1004),  Missouri 
(1006),  Colorado  (1006),  Northweetem  (1006), 
Syracuse  (1006),  WisccMisin  (1007),  Washing- 
ton State  (1007),  Worcester  Ptrfyteehnic  (1908), 
Purdue  (1009),  Washington  University  (1910), 
District  of  Columbia  (1915),  Univeiwty  of 
Texas  (1916). 

Hie  society  admits  as  active  members  residrat 
profesiora,  taistruetors,  graduate  atodents,  and 
undergraduates  of  both  sexes;  as  alumni  mem- 
bers former  aiitive  members  and  any  graduate  of 
the  institution  of  not  less  tlum  five  years'  stand- 
ing; and  as  houOTary  members  scioitific  workers 
who  have  achieved  eminence  in  acane  work  of  pure 
or  applied  science.  The  number  of  undergradu- 
ates elected  during  any  one  year  may  not  exceed 
one-fifth  of  the  senior  class  in  the  scioitiflc  and 
technical  courses.  The  total  memberdiip  in 
1916  was  9045,  of  whidi  2202  were  active 
members. 

The  badge  is  a  watoh-ohain  pendant  or  charm, 
consisting  of  the  monogram  formed  in  gold  of 
the  Greek  letter  Sigma,  superimposed  upon  the 
Gredc  letter  Xi,  ttie  former  being  somewhat 
smaller  than  the  latter.  The  coI<«s  oi  the  so- 
ciety are  electric  blue  and  white. 

A  general  convention  OMuisting  of  three  dele- 
gates  from  the  various  chapters  and  the  council 
(which  acts  as  the  executive  committee  of  the 
society  and  is  composed  of  the  general  officers 
and  a  member  elected  Ijy  each  cUrpter  from  its 
active  mraibers)  meets  annually,  at  the  same 
time  aa  the  American  Association  for  the  Ad- 
vancement of  Science. 

In  1913  the  society  issued  tiie  Bigma  Zi  Quar- 
ter Omtury  Record  and  ffMory,  1886-1911,  corn- 
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piled  bT  Henry  B.  Ward  (Urbane,  III.),  and 
since  March,  1913,  has  published  the  Sigma  Zi 

Quartartsf  (ib.).   

BLOnKSID   TLSXU&E.     See  Imtbwinb; 

BXCTCU. 

SIOVAZi  C0BP8^  Unrnx)  Statbb  Abut.  A 
branch  of  the  army  chaived  with  the  collection 
and  transmission  of  military  informaticm.  It 
provides  the  means  of  transmission  of  informa- 
tion not  only  for  the  army  on  a  peace  footing, 
hot  mtut  be  prepared  to  supply  in  case  of  war  a 
fnoe  maiv  num  luger;  U  la  required  to  build 
and  maintaiii  field  and  garriaoo  Unea  of  tde* 
graph,  busier,  and  telephony  to  establish  and 
operate  at  all  times  flxea  radio  stationB,  to  devise 
ukI  use  radio  apparatus  for  the  Add,  to  super- 
vise the  manufacture  of  uid  to  lay  and  c^>erate 
submarine  cables,  to  manage  cable  uiips,  to  main- 
tain and  use  Add  companiefl  for  tactical  pur- 
poses, to  <»ganize  telegr^ih  companies  for  practi- 
cal HM^  to  build  up  the  aeronautical  organuation 
lor  the  army,  to  maintain  the  flre-eontrol  com- 
iBunlcati<m  system  at  coast  defenses.   See  Sxo- 

HAUKO,  MiLITABT. 

The  United  States  army  is  the  only  army 
maintaining  a  separate  corps  for  Uie  collection 
and  transmission  of  information.  In  France 
these  duties  are  performed  by  the  technical 
tnxHte  known  as  Enginera«;  in  Germany,  by  the 
Bn^ieers,  aobdivided  as  picmeer  troops  and 
eooamnnieation  tnx^;  in  En^and,  signal  duties 
are  assigned  to  the  Itoyal  Bq^neers.  In  Euro- 
peaa  armies  military  aBronaoucs  are,  as  a  rule, 
in  charge  of  a  s^rate  corps.  In  the  United 
States  aeronautics  is  only  one  of  the  many 
duties  of  the  Signal  Corps. 

History.  The  Signal  Corps  of  the  United 
States  army  dates  officially  from  the  appointment 
of  Major  Albert  J.  Myer  in  1800  as  diief  signal 
<rfteer.  His  lystem  of  military  signals  1^  means 
of  fljiga  was  an  inqirovement  upfm  the  semaphore 
tdegnqth,  used  since  1790  in  Europe  and  to  a 
sl^gbt  ertent  in  America.  The  Signal  Corps  re- 
coved  a  separate  and  ^steoiatic  organisation 
tv  Act  of  lurch  3,  1863,  and  its  members  served 
efficiently  on  all  fields  of  battle  and  even  on 
naval  veeseJs.  At  the  close  of  the  war  it  was 
again  reorganized  by  Act  of  July  28,  1896,  but 
in  •  very  unsatisfactory  manner,  and  a  sdiool 
id  butmctim  was  established  at  Fort  Whipple, 
now  Fort  Hyer,  near  Washtngtini,  D.  C.  By 
Act  ot  Congrees,  F^,  9,  1870,  ue  Secretary  of 
War  was  authorized  to  provide  for  the  taking 
of  meteorological  obeervations  throughout  the 
country  and  for  the  prediction  of  storms;  he  as- 
rigned  this  to  the  chief  signal  officer  of  the 
army.  It  became  apparent  that  the  meteoro- 
logical wcn-k  was  more  important  tiian  the  mill- 
tuT  work  and  that  it  ooold  he  wdl  dtme  1^ 
druiaii  organlntitm.  Tlierefore,  on  July  1, 
1891,  an  Act  of  Congress  took  cAect  by  virtoe 
of  which  a  Weather  Bureau  (q.v.)  proper  was 
organized  in  the  Department  of  Agriculture  and 
all  the  men  and  the  duties  rdating  thereto  were 
transferred  to  it  from  the  War  Department.  On 
the  other  hand,  the  Signal  Corps  of  the  United 
States  army  was  at  the  same  time  reorganized 
so  aa  to  oontein  10  ocanmisai(med  officers  and  60 
enlisted  men  as  sergeants. 

Strength.  The  Signal  Corps  of  the  United 
States  army  consists  of  a  chief  signal  officer 
with  the  rank  of  brigadier  general,  1  colonel,  2 
lieutenant  colonels,  6  majors,  18  captains,  18 
first  lieotenaate,  36  master  signal  ekctricians, 
1S2  i^nal  sergeants  (first  <dass),  144  sergeants, 


1S6  corporals,  24  cooks,  S52  privates  (first 
class),  168  privates;  total  commissioned,  46; 
totalenlisted,  1212;  aggregate,  1268.  Inaddltion 
to  the  above  strength  SO  officers  of  the  line  are 
detailed  to  the  aviation  service  under  the  pro- 
visions of  the  Aet  of  Congreas  approved  March 
2,  1912.  A  36  per  cent  increase  of  pay  and  al- 
lowances is  given  such  of  these  offers  as  are 
surtual  fl^rs  of  afiro^anes.  The  aviation  service 
is  administered  by  the  Signal  Corps. 

Duties.  The  chief  si^ial  officer  is  ctiarged 
vith  the  Erection  of  the  Signal  Corps  of  the 
army;  wlttk  the  control  oi  tm  officers,  enlisted 
men,  uid  «n[Aoyees  attadied  thereto;  with  the 
eonstruction,  r^air,  and  operation  of  military 
telegraph  and  telephone  lines  and  cables,  field 
tel^raph  Ilnea,  radio  InstallatiMis,  ballo<m  tnins, 
and  all  other  military  aSronautics,  and  electrical 
commnnieation  for  flre-contn^  purposes;  with  the 
prepantion,  distribution,  and  rcvisicn  of  the  War 
Department  tdegtmiAie  eode;  with  the  superri< 
skn  of  swdi  instnietion  in  military  signaling  and 
tdeflXMthy  aa  may  be  prescribed  in  orders  from 
tiie  War  Department;  with  the  procurement, 
preservation,  and  distribution  of  uie  necessary 
supplies  for  the  Signal  Corps  and  for  the  lake 
and  seacoast  defenses.  He  has  charge  of  all 
military  signal  duties  and  of  books,  papers,  and 
devices  connected  therewith,  including  tdegraph 
and  tdephons  apparatus  and  tiie  necessary  nie< 
teoroloc^cal  instevments  for  target  ranges  snd 
other  military  uses;  of  collecting  and  transmit- 
ting information  for  the  army  by  telegraph  or 
otherwise,  and  all  other  duties  pertaining  to 
military  signaling. 

The  Signal  Department  furnishes  all  militanr 
posts  and  seacoast-defense  stations  with  suui 
instruments  and  materials  as  may  be  necessary 
for  the  electrical  installation  of  range  finders 
and  the  fire-control  ^yston  for  the  purpose  of 
intercMnmunication.  This  indndes  telephonic 
and  tdwraphle  instruments,  radio  stations,  elec- 
trical clodcs,  m^aphonea,  field  glasses,  tele- 
scopes, and  neoessary  meteorological  instruments, 
i.e.,  barometers,  thermometers,  anemometers, 
etc.;  also  all  such  cable  and  land  lines  as  may 
be  required  to  connect  emtiguons  military  posts, 
or  for  connecting  the  posts  with  the  commercial 
tel^raph  system. 

Orguilnatlfui.  In  addition  to  its  functions 
as  Ml  administrative  and  supply  bureau  of  the 
War  Departinoit,  the  Signal  Corps,  with  its  ex> 
isting  personnel,  provides  the  following  tactical 
units  for  service  in  the  field  with  the  mobile 
army:  (I)  field  companies,  using  the  buzser, 
the  telephcme  and  radio,  with  4  officers,  96  en- 
listed men,  4  wire  carts,  each  carrying  6  miles  of 
field  wire  for  use  with  the  buzzer;  2  instrument 
wagons  and  1  kit  wagon;  2  field  wagons,  each 
carrying  10  miles  oi  me  as  a  reserve;  86  saddle 
horses,  8  draft  horses,  and  20  draft  males.  The 
field  radio  installation  is  carried  by  8  padc 
mules.  Field  companies  are  deseed  primarily 
for  combat  purpoeee  and  for  use  in  deployments. 
Equipped  mth  both  wire  and  wireless  (radio) 
outfits,  they  were  found  of  great  practical  use 
in  maintaining  communication  along  the  Mexi- 
can border  (1918-16).  The  radio  padc  est  can 
he  pnt  in  <^eration  bi  two  minutes,  wd^s  370 
pounds,  and  under  service  conditims  has  a  range 
of  2S  miles.  To  the  presoit  field  company  is  fre- 
quently added  a  wagon  or  motor  radio  set  haring 
a  range  of  200  miles.  The  peace  organization  In 
1916  was  S  field  companies.  (2)  Tdegraph  com- 
panies, having  the  duties  of  estaUiuing  sentl- 
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nemmnent  telc^pra^A  and  telephone  lines,  inetal- 
lationa  in  permanent  camps  or  cantonments,  and 
oonBtnicting  and  maintaining  telephone  aystema 
for  the  mobile  divigiona.  T^ia  company,  eatab- 
lished  by  War  Department  orders  in  Septmber, 
1913,  Bupplcments  the  field  company  and  takes 
its  place  whenever  permanent  communications 
are  to  be  maintained.  The  ctHnpany  consists  of 
six  section*— three  equipped  for  camp  telephtme 
work,  tiiree  fOT  field  td«giaph  vork.  It  has  a 
perscHinel  of  4  <^cer8,  1^  listed  men.  It  is 
equipped  with  enough  wire  to  run  about  126 
miles  of  line  and  to  establiah  60  telcfthwe  and 
10  tel^aph  stations.  On  aoeount  of  lack  of 
personnel  only  one  of  these  companies  was  or- 
ganized in  1916.  Two  field  companies  form  a 
battalion,  commanded  by  a  major  with  neceasary 
staff.  In  war  one  such  battalion  ia  attached  to 
each  dlTiaioB  of  the  iiKAile  army.  In  the  same 
way  two  tdi^raph  ocMnpauies  are  combined  to 
form  a  battauon  which  is  assigned  to  duty  in 
tiie  nme  ol  line  of  eommuaicationa  and  in  the 
service  of  the  interior.  (Consult  Tables  of  Or- 
ganieation,  United  Btatea  Army,  1914.)  (3) 
Aviation  or^nizaticm,  1916.  A  number  of  offi- 
oera  and  enlisted  men,  detailed  for  aviation  aerr- 
ice,  are  assembled  at  advantageous  points  for 
inrtmetioD  in  the  art  of  flying.  The  proposed 
organization  under  trial  in  1916  was  as  foUows: 
for  each  tactical  division  of  the  motnle  anity,  an 
aSrosquadron,  commanded  by  a  major,  oonsiat- 
ing  of  two  aSro  companies,  cich  cotapuxy  organ- 
ized with  9  officers,  39  enlisted  men,  and  4  aero- 
planes,   with    necessary    transportation.  See 
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MnjFABT.  The  term  "military  signaling"  usu- 
ally refers  to  the  art  of  tranamitting  inteUig^ice 
by  visual  signals.  The  employment  of  Bound, 
^ectricify,  and  aSronautics  for  tiie  transmission 
of  ngasli,  in  their  application  by  the  army,  is 
also  included. 

Fr<MU  the  beginning  of  human  existence  signals 
(signs,  sounds,  gestures,  uid  other  indioatums) 
wwe  used  tiy  indmdnals  tribes  or  oommnnitiea 
for  oommunieation.  Soonda  came  first,  followed 
by  representaticmfl  of  natural  objects,  hiero- 

f^lyphics  ci  the  ancients,  and  other  picture  writ- 
ngs  of  savage  peoples.  The  illuatration  ahowa 
a  picture  dispatch  sent  by  North  American  In- 
dians to  tile  jmnch  during  the  war  with  England 
in  Canada.  It  means  thM  "tii^  [Um  warnms] 


VM.  1.  mrma  watrnia  of  ixsuhs. 

dcfiarted  from  Montreal,"  represented  by  a  bird 
just  taking  wing  from  the  top  of  a  mountain. 
The  moon  and  the  buck  show  the  time  to  have 
been  on  the  first  quarter  of  the  buck  moon 
(Julv). 

While  oral  langua^  was  bdng  developed,  a 
means  of  communication  beyond  the  limits  of  the 
voice  was  undertaken  by  pantomime  aigna;  with 
the  hands  and  body  for  uort  distances,  hy  sig- 
nal fires,  anK^  prearranged  display  of  shidds, 
spears,  flags,  dotAini^  etc.,  for  longra-  distances. 


Hie  first  record  of  a  signal  corps  ia  given  in  the 
writings  of  Polybiua  about  260  bjo.  Hie  inven- 
tion of  the  system  then  used  ia  ascribed  to  Cle- 
oxenee  or  Democritus,  but  the  development  of 
their  ideas  into  a  syatem  was  due  to  Polybtus. 
He  describes  hia  ayat^  as  follows: 

"Talce  the  alphwet;  divide  it  into  five  parts 
with  five  letters  in  each.  In  the  last  part  .  .  . 
a  letter  will  be  wanting,  hut  this  is  of  no  im- 
portance. Thm  let  those  who  are  to  fdn  and 
receive  tiie  signals  write  upon  five  taoleta  tiie 
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five  portions  of  the  lettera  in  their  proper  order 
and  concert  together  the  following  plan:  that 
he,  on  one  aid^  who  ia  to  make  the  swoal,  shall 
first  raise  two  lighted  torches  and  hold  them 
erect  until  they  are  answovd  by  torohes  from 
the  other  aide.  This  .  .  .  shows  .  .  .  both  sides 
ready  and  prepared.  That  afterward  he  again 
who  gives  the  signal  shall  raise  first  some  torches 
upon  the  left  hand,  in  order  to  make  known  to 
those  upon  the  other  side  which  of  the  tablets  is 
to  be  inspected — if  the  first,  e.g.,  a  single  torch ; 
if  the  seoond,  two;  and  so  of  the  rest.  Hiat 
then  he  shall  raise  other  travhes  also  upon  the 
right,  to  mark  ...  to  those  who  receive  the 
signal  which  of  the  lettera  ^pon  the  tablet  ia  to 
be  observed  and  written.  When  they  have  thus 
regulated  their  plan  and  taken  their  respective 
poflta  it  will  be  neceaaary,  first,  to  have  a  diop- 
tical  instrumoit  formed  with  two  holea  or  tubes 
• — one  for  discovering  the  right,  and  the  other 
the  left  band  of  the  perscu  who  is  to  raise  the 
torches  on  tiie  opposite  side.  The  tablets  must 
be  placed  erect  and  In  their  proper  order  .  .  . 
and  .  .  .  there  should  be  also  a  solid  fence  of 
about  10  feet  in  length  and  of  the  height  of  a 
man,  that  Uie  torches,  beii^  raised  along  the  top 
of  thoee  ramparts,  may  give  a  more  certain  li^i:^ 
and  when  .  .  .  dropped  again  that  they  may  also 
be  concealed  behind  them." 

Signals  are  called  transient  when  each  element 
disappears  on  completion,  permanent  when  the 
signal  is  a  combiiiati<Hi  of  arbitrary  elementary 
indieatiras — sounds,  ooknv,  fwrns,  in  accora- 
anee  with  rules  familiar  to  sender  and  reodver. 
Primary  signals  are  the  elonentary  signs;  those 
formed  bj  uniting  primary  elements  are  called 
combination  aignala.  Theae  aignala  may  conaist 
of  a  aingle  primary  signal  repeated,  as  111,  the 
number  of  repetitions  conveying  meaning;  or  by 
uniting  primary  aignala,  as  123,  113,  etc.  Three 
elements  form  aignala  of  the  third  class,  e.g., 
131,  38S;  12  or  21  are  called  seccwd-class  signals; 
a  code  is  any  number  of  prearranged  signak, 
each  having  definite  meaning  to  receiver  and 
s^der.  If  each  letter  is  nomographic,  tite 
class  term  is  indicated  by  a  certain  (and  always 
the  same)  number  of  symbols;  chronosemic  or 
time  aignals  d^end  for  meaning  on  time  inter- 
vals between  signals.  The  iSyer  aystem,  long 
uaed  in  the  United  States  army  and  navy,  illus- 
trates this  claas  of  signals,  familiar  examples 
being:  a  =  22,  b  =  2112,  e  =  12,  i  =  1,  n  =  11, 
o  =  21,  t  =  2;  can  =  c,  not  =  n,  yes  =  7,  word 
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=  w ;  I  midentMMl  =  S2  22  S,  wait  a  momctit 
=  nil  S;  and  many  othera  Bimilarly  formed. 

The  Mytf  Code,  in  the  army,  waa  duocmtinued 
S^teanber  4,  1912,  and  replaced  by  the  Interna^ 
tiooal  Mone  Code  for  all  Tisual  signaling,  radlo- 
tdegraphy,  and  on  cable*  naing  eiphon  reoordws. 
Hie  American  Morae  Cbde  is  still  used  on  army 
telegraph-  lines,  short  cables,  and  on  field  tde- 

Cph  Unea.  The  International  Morse  Code, 
mn  as  the  General  Serrice  Code,  i»  enqtloyed 
in  all  oommunicationa  between  the  army  and 
navy,  whether  by  radio,  risoal,  or  sound  signals. 
These  two  alphabeta  are  given  under  Tcbokaph. 

Modem  militaiy  sigoaliiig  of  tbia  nature  Is 
doiM  according  to  United  States  army  regula- 
tions by  fla^  t<»ch,  hand  laatani,  or  beam  fif 
■earchUf^t  < without  shutter).  This  involvea 
the  use  of  one  pontlon  and  three  motions.  The 
poeitioa  (Fig.  8)  is  with  the  flag  or  other  ap- 
pliance held  vertical,  the  ngnalman  facing 
towards  the  distant  station.  Toe  flrrt  motion, 
eorre^oaiding  to  the  dot  of  the  telegn^  code, 
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is  to  the  rifl^  of  the  sender  and  embraces  an 
are  of  90  da^eea,  starting  from  the  vertical 
and  returning  to  it,  in  a  plane  at  ri^t  anries 
to  the  line  connecting  the  two  stauons.  The 
secimd  moticm,  giving  the  dash,  is  a  similar 
motion  to  the  left  <Fig.  4)  of  the  sender;  while 
the  third  notion  (fnmt)  is  downward  diraotly 


fta.  &  vuos  t»  uMinD  sTATBs  ABHT  smuL  oo«rs. 

In  troBt  of  the  sender,  returning  instantly  up- 
ward to  the  first  posltim.  Thb  motion  inm- 
cttea  a  pause  or  conclusion  after  a  word  or 
eentenee.  Thm^  ordinarily  used  with  the  shut- 
ter,  like  the  heUograph,  the  beam  of  the  search- 
light may  be  used  for  long-distance  signaling 
when  no  shutter  is  availably  in  a  manner  simf 
lar  to  the  flag  or  torch,  the  first  podti(w  being 
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a  vertical  <Hie.  A  movement  of  the  beam  90 
degrees  to  the  right  of  the  sender  corresponds 
to  a  dot;  a  similar  movement  to  the  left  gtnm 
a  daah;  the  bieam  i*  lowered  vertical^  for  nont. 
With  the  tOToh  or  hand  lantern  a  footUe^t  ia 
employed  as  a  point  reference.  The  lantern 
is  swung  out  upward  to  the  right  of  the  foot- 
light  for  a  dot,  to  tiie  left  for  a  dash,  and  raised 
vertically  for  front.  In  all  kinds  of  signaling 
each  word,  ablireviation,  or  eaaveatioBar  rigwu 
is  followed  by  frtmt. 

For  long-distanoe  signaling  there  are  emplinad 
at  ni^t  the  heUograph,  £uih  lantmi,  and  a 
■earehlii^  provided  with  shutter.  The  first 
position  acouding  to  the  United  States  army 
oods  ia  secured  1^  turning  a  stea^  flash  on  the 
receiving  station.   Short  and  long  flaahes  are 
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used  for  signals,  a  short  flash  correapondliu^  to 
a  dot  and  a  long  steady  flash  to  a  dash.  It  is 
usual  to  malce  the  elements  of  a  letter  slightly 
Iraiger  than  in  sound  signals.  In  the  United 
Statee  navy,  with  flash  or  occult  signals,  the 
third  movcmoit,  fnm^  is  used.  It  la  made  by 
displayiuf  a  loi^  flash.  This  la  not  used  in  the 
United  matee  army.  In  tlie  daytime  and  in 
ordinuT  weather  the  shutter  searchll^t  can 
be  readily  uaed  for  distances  up  to  10  miles  at 
sea  and  is  considered  of  exceptional  value  by 
tiie  navy,  being  indqiendent  of  baclcground  and 
capable  of  being  used  behind  armor  or  other 
shelter. 

The  Ardois  i^stem  of  the  United  States  army 
and  navy  consiste  of  four  lights,  usualbr  dectric, 
snspended  vertically  from  a  staff,  mas^  or  yud 
and  operated  from  a  k^board.  The  red  uunp 
Indicates  a  dot  and  tiie  white  lamp  a  da-sh,  the 
appropriate  order  ^ving  the  letter  of  the  al- 
piiabet  or  other  signal.  For  instance^  red-white, 
or  dotdashi  represents  the  letter  A,  and  white- 
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red-red-red,  or  dash-dot-dotHlot,  reprwenta  the 
letter  B.  Coston  lights,  used  also  for  marine  or 
dietress  signals,  are  made  of  a  Blow-burning 
onnposition  and  are  usually  held  in  a  socket  and 
displayed  by  hand.  RocKete,  bombs,  and  the 
Very  pistol  (see  Sionals,  Marine),  not  being 
adapted  for  general  use  with  the  dot  and  daah 
code,  are  used  in  connection  with  a  conventional 
or  a  preconcerted  code  and  for  emergency  signalg. 

The  two-arm  semaphore  method  is  another 
way  of  transmitting  signals,  and  a  machine  or 
staticmaqr  aemaphore  is  anthoriaed  for  the 
United  States  army  and  may  be  emplt^ed  in 
tiie  manner  indicated  in  the  diagram.  In  the 
machine  a  third  arm  or  indicator  is  displayed 
on  the  right  of  the  sender  (at  nigbt  a  red 


^th  a  9-ineh  centra  The  hand  flags  are  used 
in  ttie  same  manner  as  the  semapliore  machine, 
except  that  In  making  the  interrtd  flags 
are  crossed  downward  in  front  of  the  body. 

The  International  Code  of  Signals  is  used  by 
the  military  forces  when  such  use  may  appear 
desirable,  as  on  army  transports,  at  seiusoast 
fortifications,  and  between  the  army  and  the 
navy.  See  Siqnaus,  Mamnk,  and  Colored  Plate 
showing  the  signal  flags. 

Sound  Sigiuila  can  be  made  by  the  whistl^ 
fo^wm,  bugle,  trumpet*  and  dram  for  use  in 
a  fw,  mist,  fidling  mow,  or  at  ni^t,  aooording 
to  the  dot  and  dash  code.  In  applying  the  In- 
ternational Morse  Code  to  sound  sipials  one 
short  blast  indicates  a  dot  and  one  umg  blast 
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light  screened  to  the  rear  indicates  the  direc- 
tion of  the  sending).  The  machine  is  so  placed 
that  it  may  be  seen  through  the  greatest  arc 
of  the  horizon,  and  electric  lights  are  installed 
on  the  vanes.  The  two-arm  semaphore  affords 
the  most  rapid  method  of  transmitting  held-out 
messages. 

Hand  fliun  are  used  both  by  the  army  and 
the  navy.  They  are  useful  when  rapid  communi- 
cation for  short  distances  is  needed,  especially 
for  interior  signaling  within  batteries  of  the 
field  artillery.  The  band  flags  of  the  United 
States  navv  are  of  blue  with  a  white  square,  or 
red  and  yellow  diagonally,  the  colors  to  be  used 
depending  upon  the  bad^round.  The  flan  are 
from  12  to  IS  inches  square  and  are  usuaDy  at- 
tached to  light  wooden  staffs  about  2  feet  in 
length.  In  the  United  States  army  the  hand 
flan  are  orange  with  a  scarlet  centre  or  scarlet 
with  an  orange  centre;  tizet  18  iwdus  square 


a  dash,  except  with  the  drum,  where  one  tap 
indicates  a  dot  and  two  taps  in  rapid  succession 
a  dash.  Althou^  such  sisals  can  be  used  with 
a  dot  and  dash  code,  they  should  be  so  em- 
ployed in  connection  with  a  preccMicerted  or  con- 
venticmal  code. 

Ciphers.  To  secure  secrecy  It  is  necessary 
often  to  employ  various  means  whereby  mes- 
sages or  any  writings  can  be  transcribed  in  oc- 
cult terms.  Whatever  their  nature,  all  ciphers 
must  empliTr  stmie  distinct  method  for  tran- 
scription. This  method,  termed  a  key,  is  usu- 
ally applied  directly  in  enciphering  and  reversed 
in  deciphering  messages.  A  mpher  ditk  (Fig.  8) 
often  employed  consists  of  two  circles  of  card- 
board, iMther,  or  other  material  concentrically 

{placed,  with  tiie  upper  disk  revolving  upon  the 
ower.  The  alphabet,  reading  from  left  to  right, 
is  printed  around  the  circumference  of  the  lower 
disk.   On  the  ^per  disk  is  the  alphabet,  read- 


Digitized  by 


Google 


BiaHAUNO  Aim  TELEGBAPHINO     93     SIOKALINO  AKB  TELBOBAFHINa 


ing  from  right  to  left.  To  put  a  message  into 
cipher  the  key  letter  or  the  first  letter  of  the 
key  word  or  words  is  placed  oppoaite  "A."  The 
cipher  letters  to  be  written  are  those  opposite 
the  text  letter  when  the  letter  "a"  on  the  upper 


Fio.  8.   ciPBu  max. 

disk  is  set  opposite  the  selected  key  letter  on 
the  lower  disk.  For  example,  with  J  as  a  key 
letter,  "Send  powder"  would  be  written  "rfwg 
uvngfs." 

Infantry   Company   Signal  Flags.  The 

United  States  army  infantry  drill  regulations 
prescribe  signal  flags  to  be  carried  by  the  com- 
pany musicians  in  the  Aeld.  In  addition  to 
their  use  in  visual  signaling,  these  flags  also 
serve  to  mark  the  assembly  point  of  the  com' 
pany  when  disorsanized  by  combat,  and  to  mark 
the  location  of  t£e  company  in  bivouac  and  else- 
where when  such  use  is  desirable.  The  number 
of  the  regiment  is  at  the  centre  of  the  flag, 
while  for  militia  and  volunteers  the  State  name 
abbreviated  and  the  letters  of  the  oompany  ap- 
pear. Hie  r^pUatiouB  prescribe  the  following 
arrangemoit: 


Pint  bftttalioiu 
Company  A. 
Company  B. 
Con^NutyC, 
Company  D. 

Swond  battalion: 

CowpanrB- 
Conqiany  F. 
Cemiwuiy  Q. 
Company  H. 

^dvd  battalion! 
Conpaar  L 
CoQvanr  K. 
ConvaDyL. 
Conqwqr  U. 


Red  field,  white  eqnare. 
Red  fidd,  blue  square. 
Red  field,  white  diaconala. 
Red  field,  blue  diagooab. 

White  fidd.  red  square. 
White  field,  blue  equare. 
White  field,  red  diagonala. 
White  field,  bhie  diapniata. 

Blue  field,  red  aquare. 
Blue  field,  white  aquare. 
Blue  Add,  red  diuonalt. 
Blue  field,  wfaitoSaffonala. 


A  simple  code  of  signals  is  provided,  as  given 
below,  for  communication  between  the  firing  line 
and  the  reserve  or  commander  in  rear.  It  is 
essential  that  in  transmission  the  concealment 
of  the  flags  from  the  enemy's  view  should  be 
obeerred.  In  the  absence  oS  signal  flags  such  a 
mhatitate  as  the  headdrcM  may  be  employed. 
HeUograph.  llwlidiograph  (q.v.)  lor  trans- 


mitting  signals  between  distant  stations  by 
means  of  tae  sun's  rays,  was  successfully  used 
by  the  British  army  in  India  about  1878,  and 
the  Mance  instrument  was  experimoitally  em- 
ployed in  the  United  States  army  as  early  as 
1878.    The  early  English  heliograph  had  its 
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aaa 

o  e  o 

*  •  a 

f  f  i 

hhh 

D  n  a 

yyy 


If  aisnaled  inm  the  mar 
to  the  firiniUne 


Ammimitioo  gttag  for- 
ward 

Charge  (mandatory  at 

all  timce} 
Support  going  forward 
Move  forward 

Hah 

Nuatiye 

Amnnative 


If  signaled  from  the  firing 
line  to  the  rear 


Ammunition  required 

Am  aboat  to  eharge  if  no 
inatmoitfoiM  to  oootnry 

Suppcvt  needed 

Preparing  to  more  for- 
ward 

Negative 

Aginative 


movable  mirror  controlled  by  a  key  instead  of 
a  shutter,  as  in  the  case  of  modem  instruments, 
and  the  difficulty  of  maintaining  accurate  ad- 
justment during  the  transmission  of  signals 
ccmstantly  threw  the  flash  oat  of  alignment. 
On  the  American  sigfnal  servloe  heli(^aph  a 
screen  is  provided  which  operates  as  a  shutter 
and  controls  the  flash  reflected  from  an  immo- 
bile mirror. 

The  heliograph  possesses  great  portability,  the 
ability  to  work  over  a  great  range,  compara- 
tive rapidity  of  operation,  and  the  great  merit 
that  the  signals  are  invisibte  except  to  observere 
located  approximately  on  a  right  line  adjcnnlng 
the  two  stations,  but  naturally  it  cannot  be 
operated  unless  there  is  sunli^t.  Ordinarily 
the  normal  working  range  of  tine  heliograph  is 
about  30  miles,  and  its  dependaUe  speed  of 
transmission  is  from  6  to  12  worda  per  minute. 


■sucMnura  aMmBLnD. 

Acetylene.  The  facility  with  which  acetylene 
{q;v.)  gas  can  be  generated  makes  an  acetylene 
rignid  umtem  a  useful  instrument  for  the  pur- 
pose of  transmitting  signals  by  meaiu  of  in- 
termittent flashes.  It  is  the  standard  night 
visual  equipment  of.  the  United  States  Anaj 
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Signal  Corps  and  involves  a  specially  conetructed 
lantern  where  the  heif^t  of  flame  is  oontrolled 
by  a  keyso  as  to  show  a  small  flame  or  a  briglit 
flash.  This  device  possesses  the  great  advan- 
tages of  portabili^,  speed  of  operation,  and 
vomparatively  great  range,  but  it  is  naturally 
affected  by  disturbances  in  the  atmosphere 
caused  by  rain,  fo^,  and  moonlight.  Neverthe- 
less, as  ni^t  conditions  are  usually  more  uni- 
form than  in  the  daytime,  the  acetylene  lantern 
la  thought  to  be  the  most  relii^le  of  the  various 
visual  signals  adopted  b7  the  United  States 
army. 

Outside  the  visual  signal  above  described  there 
are  a  number  of  other  visual  and  sound  pr»- 


jutanum  snuub 


oottonted  signals.  They  may  bs  grouped  as  fol- 
lows: bugle  signals,  of  the  nature  of  cfflnmands, 
e.g.,  "attention,"  "forward,"  etc.  Whistle  sig- 
nals: "attention,"  a  short  blast;  "suspend  fir- 
ing," a  long  blast.  Arm  signals,  in  which  the 
movement  of  Uie  arm  indictees  the  thing  to  be 
d<me,  e.g.,  "squads  right"  or  left,  "as  skirmish- 
ers," "diange  elevation,"  "rush,"  etc.  <  Con- 
sult Infemirif  DriU  BegtOationa,  1911.)  Rifle 
and  arm  signals  for  patrols  and  wxnits:  "enemy 
in  si^t  in  small  numbers,"  hold  the  rifle  above 
the  bead  horizontally;  "enemy  in  force,'*  as 
above,  raising  and  lowering  rifle  several  times; 
"take  cover,"  a  downward  motion  of  the  hand. 
To  indicate  "danger,  enemy  in  ^ht,"  both  arms 
raised  vertloally;  "danger  Is  immlnoit,"  both 
arms  raised  and  lowered  energetically. 

Kilitary  Telegraph,  Telephone,  Badloteleg- 
vmpt^t  AKroplue.  The  electric  tel^raph  for 
the  trmnamissioa  of  signals  came  into  practical 
and  commerdal  use  about  1885,  as  aiseuased 
under  Teugbaph.  Naturally  its  military  ap- 
plications followed. 

Lines  of  Information.  A  general  term 
adopted  to  apply  to  the  means  by  which  mili- 
tary messages  are  transmitted  between  two  or 
more  stations.  As  to  oonstruction,  they  are 
dassifled  aa  oermanoit,  semipermanent,  and 
Add  tines.  Fermansnt  lines  are  simiUT  to 
standard  commercial  lines.  Senipermanait  oon- 
slst  of  li^t  bare  wires,  usually  No.  14  galvan- 
ised, supported  on  VMht  poles,  called  lances. 
From  7  to  16  miles  of  sneb  lines  ean  be  estab- 
Uihed  daily.   Either  tdegraph  or  telephone  is 


used.  Field  lines  are  those  laid  on  the  ground 
hastily  for  tempwaiy  use  and  usually  cmsist 
of  Insulated  wire  paU  out  from  reda  on  carts 
or  wagons  or,  in  the  smaller  sise  wire,  frMn 
hand  reels.  Sconetimes  bare  wire  is  used  m  the 
ground,  in  which  case  only  the  bnxnr  will  <^>er- 
ate  eatisfact<nily  over  theva. 

dassifled  aeoording  to  use,  lines  of  informa- 
tion are  either  strategical  or  tactical.  The 
former  are  permanent  or  semipermanent;  the 
latter  are  generally  field  lines,  rapidly  laid  and 
taken  up  to  follow  the  movanents  of  the  troops, 
and  are  sometimes  oaUed  oombat  lines  in  that 
ttuj  transmit  information  and  orders  to  the 
flirting  units,  fecial  vdiicles  and  pack  mules 
ars  required  for  traniq>orting  and  laying  wire 
and  carrying  the  necessary  instinments,  includ- 
ing wireless  sets,  lances,  etc.  These  include  wire 
carts,  instrument  wagtms,  lance  trudcs,  balloon 
train  wacons,  padc  mules  for  radio  sets,  wagons 
for  aSroplanea,  etc.  On  fldd  lines  the  Inunr  in 
me  of  its  forms  is  almost  universally  used.  Thia 
instrument  was  Introduced  Into  the  United 
States  armv  in  1890  and  first  showed  its  effi- 
ciency in  the  Philippine  and  China  campaigns. 
In  its  present  form  at  field  bnaw,  and  still 
more  portable  cavalry  buzzer,  it  oombinea  in  a 
small  leather  case  weighing  a  few  pounds  a 
eon^lete  telegraph  and  telephone  station,  in- 
cluding the  necessary  batteriea.  Its  capacity 
for  working  over  drcnits  impossible  for  any 
other  telegn4>h  instrument,  sneh  as  bare-wire 
lines  laid  on  the  ground,  through  wire  of  wire 
foices,  or  railroad  rails,  or  even  throu^  con- 
dderable  breaks  in  the  line  when  the  ends  lie 
on  the  ground,  makes  it  the  ideal  instrument  for 
field  lines.  To  open  a  station  when  unreeling 
wire  from  horseback  it  is  only  necessary  to 
fasten  the  ground  of  tiie  buzzer  to  the  horse 
by  a  small  metal  plate  under  the  saddle  blanket. 
By  working  the  key  an  intermptsr  is  tmwated 
giving  a  h^h  singing  note,  whidi  is  broKen  up 
mto  tile  dots  and  daahes  of  the  Horse  alphabet. 
These  correspond  to  vibratory  electrical  im- 
pulses, which  go  out  on  the  line  and  are  heard 
m  the  telephone  receiver  at  the  distant  station. 
The  efficiency  of  the  buzzer  under  the  difficult 
conditions  stated  is  due  to  the  marvelous  sen- 
sitiveness of  the  tel^dione  receiver  to  these 
n^idly  pnlsatii^  onrrents.  In  practically  the 
same  circuit  aa  the  interrupter  Is  a  tel^hone 
transmitter,  and  when  the  button  swItiA  on  tiila 
Is  depressed,  the  Instrummt  becomes  at  onoe 
converted  bito  a  very  efficiait  tdephone  set.  Hie 
field  telephone  and  field  induction  tel^raph  are 
specially  deseed  for  use  under  the  severe  con- 
ditions of  field  service.  Portability  and  electri- 
cal efflciraicy  are  prime  requisites. 

The  radio  (wireless)  apparatus  of  the  United 
States  Signal  Corps  Included,  in  1916, 10  stations 
in  Alaska  from  1  to  10  kilowatts,  stations  of  10 
kUowatts  in  the  Philipi^nes,  1  to  2  kilowatta  In 
tiie  coast  defenses,  1  to  5  kilowatts  on  army 
transports,  and  larger  sets  at  important  military 
stations  in  the  interior  of  the  United  States. 
Two  types  of  portable  field  sets  are  in  use.  The 
smaller  set,  carried  on  three  pack  mules,  has 
a  range  of  about  26  miles.  The  larger  size,  car- 
ried on  a  wagon,  has  a  range,  depending  on 
weather  ctmdinoiis  uid  terrain,  whidi  varies 
frran  76  to  800  miles.  Snooessful  experiments 
at  long  distances,  in  America  in  1916,  with  tiie 
wireless  telephone  suggests  the  future  military 
use  of  this  means  of  oommunicaUai  and  as  the 
best  yet  devised.   The  difltenlties  to  be  met  In 
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maintaining  wire  lines  on  the  battlefield  were 
folly  appreciated  in  the  Qreat  War. 

ASronantlca.  In  the  United  States  anny  the 
Signal  Corp*  (q.T.)  is  ohargBd  with  the  ool- 
lenlcin  and  traoMBiHion  of  military  infwmaticm. 
Usder  this  naoml  prvrision  aSnmantlcB  in  all 
its  fmnSk  uiclnding  afiroplanes  and  gas  bags, 
wtacther  fre^  captiTe,  or  dirinbl^  pertains  to 
that  corps  and  has  been  dereloped  by  it  since 
the  first  public  fiight  of  the  Wrights  in  1909  at 
Fort  Myer,  Virginia.  Various  systems  of  lag- 
nalSf  from  the  afiroplane  to  earth,  have  been 
tried — flags,  smoke  signals,  radiotel^aphy. 
The  aeroplane  was  used  in  the  Great  War  to 
assist  in  the  adjustment  oi  fleld'artillsry  fire  by 
having  the  shorts  and  overs  obforod  by  the 
aviator  signaled  to  the  officer  firing  the  battery. 
Consult:  A.  J.  Myer.  A  Manmal  of  SignaU 
(Washington,  1679);  United  States  Signal 
Corps,  MamtMl  Vo.  S  {ih,,  1910) ;  Signal  Book, 
Vmted  8t9tea  Army  (ib.,  1913) ;  United  States 
Signal  Corps,  BadioMmmpki/  (lb.,  1914).  Sea 
Abut  OnoAifizAnoN;  MiuTABr  ASbcutauikis; 

SiflHALS,  MAUNB. 

mOiSAJS,  Foo.  See  Fbe  Suhau. 

SSSMAIS,  InTBHATionAL.    Sse  SreifALB, 
IfAUin,  and  aeoompanying  Colored  Plate. 

Mabuvb.  Marine  signals  now  in 
eorrent  use  may  be  divided  into  three  classes: 
(o)  day  signals,  (6)  ni^t  signals,  and  (e)  day 
and  night  signals.  Day  sigws  consist  of  set 
emnbinaticms  of  flags  or  diapes,  moving  eombi- 
nations  of  arms  or  shiyes.  or  the  waving  of 
Atapm  at  flafk  The  use  of  flags  of  various 
shapes  la  widespread  and  of  aaeleiit  orisiu;  the 
TaMttans  used  them,  and  there  is  good  reason 
to  bdieve  that  simple  rignals  of  tiib  sort  were 
used  in  early  times.  In  1860  the  British  govern- 
ment devised  a  system  of  signaling  by  flags  which 
has  been  adopted  by  all  maritime  nations.  It 
formerly  oonsisted  of  13  square  flags,  five  trian- 
gular pennants,  and  a  swallow-tailed  flag.  One 
of  the  pennants  was  l^e  code  pennant;  the  other 
pennants  and  flags  were  asugned  to  the  oonso* 
naata  oS  the  alphabet  from  b  w  w.  On  Januair* 
1901,  by  bitenotlonal  ureanent,  a  new  code 
went  into  effect.  It  eonsista  of  19  square  flaga» 
two  swallow-tailed  flags,  and  five  pennants  bs- 
sides  the  code  or  answering  pennant.  These  are 
sasigne*!  (except  the  code  pennant)  to  the  differ- 
ent letters  of  the  alphabet.  Hie  flags  and  pen- 
nants of  the  old  code  are  retained  with  few 
changea,  the  new  ones  being  added  to  cover  the 
voweb  and  x  and  z.  The  flags  and  pennants  are 
hoisted  singly  or  In  etmibinations  of  one,  two, 
three,  or  four.  One-flag  signals  are  Important  in 
diaracter  and  much  used;  two-flag  swnals  are 
urgent  and  important;  three-flag  signals  include 
all  ordinary  messages;  four-flag  signals  signify 
gec^praphictU  positicms  (seaporta.  islands,  rays, 
etc.),  alphabetical  spelling  tables,  and  vessels' 
distinguishing  numbers.  The  signification  of 
each  comUnation  of  flags  la  the  same  in  all  lan- 
guages, each  combination  standing  for  a  complete 
message,  a  sentence,  a  phrase,  or  a  single  word. 
A  vessel  using  a  signal  bode  printed  in  English 
can  communicate  with  a  vessel  using  a  hook 

E'nted  in  Italian  as  eadly  as  with  me  using  an 
^ish  book. 

The  vpdMng  table  may  be  used  between  vessels 
having  bodks  printed  in  languages  using  Roman 
diaracters.  The  American  edition  of  the  inter- 
national slgBal  code  ispublished  by  the  Hydro- 
graphic  Office  ot  the  Navy  Department  and  is 
Smded  Into  three  parts.    The  first  contains 
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urgent  and  important  dgnals,  dgnals  for  tables 
of  nKHiey,  wei^ts,  etc.,  for  gec^pruhlc  positfons 
( arranged  geographically) ,  and  a  table  of  phrases 
fcNrmed  with  auxiliary  verbs.  The  second  part 
(more  than  half  the  bode)  is  an  index.  It  con- 
sists f>f  a  general  vocabulary  and  a  geographical 
index,  oansb  alphabetical,  ^le  third  part  givea 
lists  of  the  United  States  storm-vuiiliuf,  life- 
saving,  sod  time-signal  stations,  and  of  lAofA'% 
sign^  stations  throu^out  the  world,  and  con- 
tains semaphore  and  distant  sigual  codes  and 
the  United  States  army  and  navy  wigwag  codeM. 
As  the  international  code  flags  have  to  be  carried 
by  every  man-of-war,  to  avoid  multiplidty  of 
flags,  the  naval  signal  bodes  <rf  neariy  all  na4;i(ms 
have  been  adapted  to  tfaeir  use. 

The  use  of  shapea  is  common  tor  distant  sijg- 
nals,  as  colors  and  patterns  of  flags  cannot  be 
determined  with  certainty  beymd  2  or  S  mllca. 
Ilese  Bh^>es  are  conea,  balls,  and  drums,  mpjde- 
molted  with  a  square  flag  and  a  pomant.  The 
placing  of  movable  arms  in  certain  positions  Is 
termed  semaphore  signaling.  Devices  for  sem- 
aphore sigDaling  have  been  in  use  for  scone  om- 
turies  at  least;  they  were  ealkd  td^rapha  and 
were  placed  in  slg^t  of  eadi  other  to  form  long 
chains  of  communication  across  country.  The 
modem  semaphore  has  two  or  three  anoa,  and 
its  use  is  chiefly  at  signal  stations  on  the  coast 
or  oa  board  uip.  In  moat  naviee  a  simple 
semaphore  code  is  arranged  for  two  small  flags, 
one  to  be  hdd  in  each  hand  of  the  signalmen.  In 
the  United  States  and  British  umnet  there  are 
seven  position i,  in  the  French  navy  eight.  These 
poutiona  of  the  first  named  are:  ri^t  arm  in- 
dined  downward  at  an^e  of  45* ;  same,  horlsra* 
tal;  same,  inclined  upward  at  angle  of  45*; 
three  of  the  remaining  poaitions  are  for  tlie  left 
hand  at  45*  downward,  46*  upward,  and  hori- 
£«»tal ;  the  ranaining  position  is  either  arm  held 
vertictilly.  In  the  French  cf>de  the  ri^t  arm 
hdd  vertloally  is  one  position,  and  the  left  arm 
held  vertieaHy  is  an<rther.  In  both  oodes  the 
oombinatiMi  of  any  two  positions  is  used  in  add!- 
ticn  to  the  simple  posttions.  In  the  United 
States  army  and  navy  the  signal-flag  wigwag 
oode  is  used  as  described  under  SiOKALino  Aim 
TKLnSAPHnro,  Mhitast. 

Night  Signals  are  made  with  lights,  rockets, 
torches,  etc.  By  waving  a  lamp  or  torch  or 
changing  the  direction  of  the  beam  of  a  search- 
light from  side  to  side  the  wigwag  code  may  be 
used.  In  Very's  ni^t  signals,  visible  at  a  dis- 
tance oi  10  fflilea  or  more  under  favorable  dr- 
enmstanos^  red  and  max  stars  like  those  in 
Rmnan  candles  are  fired  fnnn  pistols  in  different 
oombinationa,  four  in  eadi  and  each  combination 
or  group  of  four  correspondii^  to  a  figure.  Cos- 
ton's  dgnals,  consisting  of  different-colored  flam* 
ing  lights,  were  formerly  used.  Rockets  and  blue 
lights  (q.v.)  are  used  to  attract  attention  and 
for  special  purposes.  Ttio  nlf^t  signals  most  in 
use  In  the  navies  of  the  wwld  are  tM  iMois,  the 
Invention  of  a  FYendi  officer  of  that  name* 
brought  into  general  use  in  1886-90.  They  con- 
si  at  of  double  electric  lamps — one-half  white  sad 
(Mie-half  red — arranged  on  a  cable  extending  up 
an'd  down  one  of  the  masts.  In  many  foreign 
navies  these  lamps  craisiBt  of  five  paire,  but  in 
the  United  States  navy  there  are  but  four,  and 
the  significations  of  the  telegraph  oode  are  used. 
The  Imito  are  read  downward  from  the  mast- 
head, tiie  red  and  white  lights  oorreeponding  to 
dot  and  daah  of  the  telegraphic  or  to  1  and  2  of 
the  wigwag  code.  Hie  space  or  Intarvil  has  a 
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q>ecial  cconbinaiion  to  doiote  it.  These  lights 
are  worked  bj  a  keyboard,  and  the  signaling  is 
quite  rapid.  In  the  United  States  and  oUier 
■navies  one  or  tvo  white  li^ts  are  flashed,  using 
the  oontfnoital  telegruthie  oode  with  short  and 
long  (or  double)  noshes  to  Indicate  dots  and 
dashes. 

The  day  and  night  signals  are  sound  signals 
and  wireless  tel^aph  signals.  The  former  are 
composed  of  l<m^  and  short  blasts  of  a  whistle 
or  double  and  single  strokes  of  a  belL  With 
wireless  telegraph  systems  the  continental  tete- 
graphic  oode  is  ouployed. 

Some  aimple  slgiuls  are  used  in  Bulea  of  the 
Road  at  Sea.  (See  Bum  or  th>  Boad.)  Sig- 
nals of  distress  are  of  vuions  kinds,  such  as 
hoisting  the  colors,  i.e.,  the  natitmal  flag,  upside 
down,  firing  guns,  rockets,  blue  lights,  wireless 
calls,  etc.  Consult  Inrtructitma  for  Signalmg, 
United  Stateg  Navjf  (Washington,  1898),  and 
United  States  Hydn^aphic  Office,  International 
Oode  of  Signai*  (Amer.  ed.,  ib.,  1914).  See  Sio* 

nailVG  AHD  TtoMBAPHIMq,  HlUTABT. 

SKSSAXMf  RuLWAT.    See  KiOOK  Bisnal 

STBIKIC;  BMLWATS. 

8IONATUBB  (ML.  signattu^  from  Lat.  gig- 
Hare,  to  sign,  from  gignum,  sign,  mark,  token), 
la  its  broadest  I^al  eeaae,  the  name  of  a  person, 
written  or  printed,  or  a  sign  or  m&rk  to  represent 
a  name,  either  executed  or  affixed  by  the  person 
himself  or  adopted  by  him  as  his  own.  It  be- 
came oomnum  to  sign  legal  instruments  after  the 
Statute  of  Frauds,  29  Car.  II,  o.  8.  Prerious 
to  that  time  a  person  intoiding  to  bind  himself 
by  a  written  instrummt  usually  affixed  his  seal. 
In  most  jurisdictions  a  printed  name  may  be 
adopted  by  a  person  as  his  signature.  Where  a 
person  wishing  to  execute  a  written  instrument 
IB  unable  to  write,  it  is  customary  to  have  some 
one  write  his  name  and  to  have  him  make  a  cross 
maik  between  Christian  name  and  surname.  One 
writing  the  name  usually  puts  above  the  mark 
the  word  "his"  and,  below,  "nuurk"  and  beiMmca 
a  witness  to  identify  it.  If  the  Illiterate  person 
be  awkward,  the  one  writing  the  name  may  also 
make  the  mark,  while  the  former  touches  the 
pen,  but  there  hare  been  deciBimis  that  this  Is 
not  necessary.  In  some  jurisdictions  a  p^rscm's 
name  written  by  another  may  be  adopted  by  the 
former  as  his  ugnatnre  without  affixing  a  marie, 
A  signature  is  usually  at  the  end  of  an  instru- 
ment, but  (in  the  absence  of  statute)  it  may  be 
elBewbere  if  clearly  int«ided  as  such.  The  mere 
recital  of  a  person's  name  in  the  body  of  an  in- 
strumrat  will  not  constitute  a  signature.  In 
contracts  some  sign  or  act  is  necessary  which 
will  indicate  an  mtmtitm  on  the  part  of  the 
contracting  parties  to  be  bound  hy  toe  terms  of 
the  instrument.  Whore  the  Statute  of  Frauds 
requires  a  contract  or  conv^anoe  to  be  in  writ- 
ing and  signed  1^  the  person  to  be  charged  or 
by  his  agent,  a  phyrieal  mark  is  necessary;  and 
where  a  statute  requires  an  instrument  to  be 
subscribed,  as  a  will,  the  signature  must  be  at 
the  end,  or  the  instrument  will  be  a  nullity.  See 
Sbax. 

SIONATUBE,  IN  Music.  See  Kit;  Mubi- 
OAL  Notation,  Time  Signatureg;  TncE. 

SIONBT,  Wbitebs  to  the.  See  Wsmss  lo 
Tire  Sioirer.  _ 

SIQSI^T  lUtHGt.   See  Jbweeat, 

SiaN  lAKOUAaE.  A  system  of  intertribal 
gesture  communication  among  American  Indians 
used  by  the  Plains  tribes  in  tkfault  of  a  common 
language,  practically  the  same  from  Canada  to 
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the  Mexican  border.  In  many  respects  it  forma 
the  manual  counterpart  of  the  Indian  pictograph 
^stem  as  diqtlayed  in  budcskin  painting  or 
birch-bark  records.  Hie  signs  are  based  upon 
natural  ideas  or  the  things  of  everyday  Indian 
life,  so  as  to  be  readily  interpreted  by  a  member 
of  any  of  the  tribes.  Thus,  cold  is  indicated  by 
a  shivering  motion  of  the  hands  in  front  of  the 
body.  By  an  extension  of  Uie  idea  the  same  sign 
indicates  the  cold  season,  i.e.,  vnnter,  and  as 
the  Indians  count  by  winters  it  may  mean  also 
a  ffear.  A  slow  turning  of  the  hand  upon  the 
wnst  indiciUes  vacillawm,  doubt,  moj/Jte.  A 
modiflcatkm  of  thlsy  with  quicker  morement,  is 
the  question  sign.  FaUgne  is  indicated  1^  a 
downward  sweep  of  the  hands,  with  index  ex- 
tended, giving  the  idea  of  collapse.  Strong, 
gtrmgth,  are  mdicated  by  the  motion  of  break- 
ing a  stout  stick;  had,  by  a  motion  of  contemp- 
tuously throwing  away;  fooligh,  by  a  circlii^ 
movement  of  the  fingers  in  front  of  the  forehead, 
Le.,  rattle-hramed;  eong,  ginging,  by  the  same 
motiw  next  tite  nde  of  tiie  head,  to  mdicate  the 
dialring  of  the  ratfle  which  usually  accompuiee 
the  Btmg.  As  the  song  and  rattle  are  almost  in- 
variable acc<Hnpaniment8  of  religious  otranonials 
and  medical  conjurations,  ^e  same  sign  may  also 
mean  aaored,  religion,' doctor,  medicine,  according 
to  the  context  White  man  is  indicated  by  draw- 
ing the  fingers  across  the  forehead,  typifying  the 
wearing  of  a  hat,  and  there  is  a  special  sign  for 
Indian  and  for  each  tribe  as  well  as  for  partion- 
Iwr  rivers,  mountains,  etc.  Two  fingers  extended 
at  the  side  of  l^e  head  indicate  a  wolf,  as  rep- 
resenting the  erect  ears;  the  same  two  extended 
fingers  drawn  across  in  front  of  the  body  indicate 
the  dog,  as  the  former  carrier  of  the  Indian 
travois;  the  same  fingers  brought  down  crossed 
over  the  extended  index  finger  of  the  other  hand 
indicate  the  horse,  as  the  riding  animal. 

The  signs  fc^ow  the  regular  order  of  ttie 
words  in  the  Indian  sentence.  The  general  sys- 
tem is  so  elaborated  that  there  is  a  sign  or  com- 
bination for  every  idea  in  the  Inditui  category 
and  universally  understood.  There  is  also  a  sys- 
tem of  long-distance  signaling  by  means  of 
smoke,  riding  in  a  circle,  waving  a  blanket,  etc., 
in  certain  ways,  for  particular  occasions. 

A  similarly  elaborate  syston  of  manual  signs 
occurs  in  parts  of  Austnuia.  C<Hisult:  Mallery, 
Oolleotion  of  Cheture-Signg  and  BignaU  of  the 
Jforth  American  Indiang,  with  Some  Oomparigong 
(Washington,  1880) ;  Clark,  Indian  Sign  Lan- 
guage (Philadelphia,  1884) ;  W.  E.  Roth,  Ethno- 
logUxU  Stndieg  among  tJte  Tforth-Wegt-Oentral 
Quemeland  Aborigineg  (London,  1897).  See 
Obstvbb  Lanouaoe. 

SIGNOBELLI,  se'ny&-i«11«,  LtrOA  ( 1441- 
1623).  An  Italian  painter  of  the  Renaissance, 
usually  classed  with  the  Umbrian  school,  but  his 
training  and  affinities  are  rather  Florentine.  He 
was  bom  at  Cortona,  studying  first  under  Piero 
della  Francesca  at  Arezzo,  and  at  an  early  period 
he  came  under  the  influence  of  PoUaiuolo  at 
Florence.  His  life  was  chiefly  spent  in  pere- 
grinations among  the  hill  towns  of  Tuscany  and 
ITmbria,  where  most  of  his  work  was  done.  His 
first  recorded  activity  (1470)  is  in  his  native 
town,  but  at  an  early  period  be  worked  bade- 
PMidail^  at  Florence,  executing  while  there  the 
*'Pm*'  (0.147S),  now  in  the  Berlin  Museum,  for 
Lorenzo  de'  Medici — a  fine  example  oS  his  treat- 
ment of  the  nude — and  a  Madonna,  now  in  the 
Uffisi.  Among  other  wwks  in  Floroioe  are  the 
fine  porb-ait  of  a  man,  in  the  Torregiani  Palace, 
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and  the  "Cnioiflxion  with  the  Ma«dalen."  Other 
well-known  altarpieces  are  a  grand  "Madonna 
with  Sainta,"  in  the  cathedral  o?  Perugia  ( 1484 ) , 
and  the  Bieci  altarpiece  in  San  Afiostino  and 
Siena  (1498).  Many  of  the  maU  towns  of 
Pemgia  and  Tuscany  posseaa  fine  examplflB  of  his 
work. 

But  Lnca's  principal  works  are  his  frescoes, 
which  far  transcend  his  panel  paintings.  He  was 
one  of  the  painters  selected  to  decorate  the  Sis- 
tine  Chi^  with  subjects  from  the  "Life  of 
Moses"  (1482).  In  1484  he  received  a  commis- 
don  for  the  decoration  of  the  sacristy  of  the 
eknrcdi  of  Loreto  with  subjeoto  firom  the  New 
Testament,  tadiidlng  the  masterly  "OmTersifHi 
of  8t.  Paul."  At  Siena  he  also  painted  in  fresco 
•  series  of  antique  subjects  in  the  Petrucci  Pal- 
ace and  in  the  ndj^boring  convent  of  Monte 
OUveto  (1407)  eifl^t  large  subjects  from  the 
"Life  of  St.  Benedict,"  treated  in  an  interesting 
decorative  manner.  His  success  in  these  commis- 
^ons  led  to  what  is  oonsidered  hia  masterpiece^ 
the  fnsooes  in  Orvieto  Cathedrwl  (1499-1603). 
The  Bubjeot  repreeoited  is  the  "End  of  the 
World" ;  in  eight  panels  of  the  oeilin^g  are  Christ 
and  the  heavenly  hierarchy,  while  ei]pit  frescoes 
of  the  wall  culminate  in  the  "Lost  Judgmoit." 
They  are  remarkable  examples  of  resttees  voA  in- 
tricate movement. 

Under  the  pontificate  of  Jnlins  II  and  again 
in  1613  he  visited  Rone,  but  was  unable  to  make 
headway  asainat  the  tiring  genius  of  Midiel- 
ugdo  and  RaphaeL  He  retired  to  Cortona, 
more  he  was  held  in  the  highest  honor,  and  oon- 
tiaued  at  his  craft,  his  work  in  no  wise  deterio- 
rating, until  his  death,  June  14,  1623.  His  last 
works  are  principally  in  Cortona  and  the  vicin- 
ity, like  the  fine  "PieU"  (1602)  and  the  "Last 
Supper"  (1612).  in  the  cathedral;  an  excellent 
example  is  the  fine  "Madcmna"  with  the  Trinity, 
two  archangds,  and  saints,  in  the  Ufii^  Florence. 

Signorelli's  great  importance  in  Italian  art 
is  t&it  he  was  the  first  to  use  the  nude  as  the 
chief  means  of  piet<nial  expresrion.  Like  the 
Greeln,  he  expresses  anotim  by  means  of  muscu- 
lar movemoit  and  oautmeti<m,  the  faces  being 
(mly  typical  of  general  emotion.  He  also  intro- 
duced tiie  use  of  the  human  body  as  a  purely 
decorative  motive,  foreshadowing  Michelangdo, 
whom  he  undoubtedly  influenced.  In  his  work 
the  drawing,  compottUm,  and  acti<xi  are  all  ex- 
cellentt  eonUning  impressive  breadth  of  enen- 
tloQ  with  great  anrength  of  conception;  but  the 
effect  is  sometimes  marred  by  an  inharmonious 
use  of  color.  Ctmsult:  VischCT,  LtM»  H^wyreUi 
und  di0  iiaUeniaohe  Rettaigmmce  (Leipzig,  1870) ; 
id.,  in  Dohme,  £tm«t  w%d  KUnttler  (Ei^.  trans., 
London,  1 880 ) ;  Giorrio  Vasari,  lAvet  of  the  Moat 
Bmineiit  Painten,  Soulptort,  and  Architeott, 
vol.  il  (Eng.  trans,  hy  Bladifleld  and  Hopkins, 
New  Totk,  1806) ;  Maude  Cmtwell,  Luea  Big- 
mortHi  (London,  1899) ;  Jfotten  iw  Artt  vol.  vtU 
(Boston.  1007). 

SZGOXTBinETf  slg^-id,  Ltdu.  [Hinm.ETT 
(1791-1866).  An  American  poet  and  philan- 
tiiropist,  bom  in  Norwich,  Conn.  She  was  one 
of  the  first  women  In  America  to  plan  for  higher 
female  education.  In  1809  she  established  at  Nor- 
wich a  girls'  school  and  in  1814  one  at  Hartford. 
Iliis  latter  she  directed  until  her  marriage,  in 
1819,  to  Ciharles  Sigonm^.  a  Hartford  merchant. 
Hie  first  of  her  60-odd  books  was  Moral  Piece* 
in  Prote  amd  Ferte  (1816).  Her  autotdograph- 
ieal  L^tterg  cf  Life  appeared  posthumonaly 
(ISM).    Ifok  l^goimuiy  edited  numerous  jn< 


v^le  and  religious  publieationi  and  omtribnted 
widely  to  periodicals. 

SIGRA,  Bft'grA.   A  suburb  of  Benares  (q.v.). 

SIOS'BEBt  Chables  Dwioht  (1846-  ). 
An  American  naval  oOeet,  bom  at  Albany,  N.  Y. 
He  graduated  at  tiie  Naval  Academy  in  1863, 
was  assigned  to  the  Gulf  squadron,  and  took 
part  in  the  battle  of  Mobile  Bay.  In  1865  he 
was  transferred  to  the  North  Atlantic  squadron 
and  participated  in  Uie  bombardmait  and  cap- 
ture of  Fort  Fisher.  From  1874  to  1878  he  was 
employed  in  exploring  the  bottom  of  the  Gulf 
of  Mexico,  and  because  of  improvements  intro- 
duced in  thia  woric  he  received  the  Order  of  the 
Red  Eagle  of  Prussia  and  a  gold  medal.  He  was 
promoted  to  conunander  in  1882  and  to  captain 
in  1897.  In  the  latter  year  he  was  assigned  to 
the  battleship  Maine,  which,  while  still  under 
his  command,  was  destroyed  in  the  harbor  of 
Havana,  Cuba,  on  Feb.  16,  1808.  On  this  occa- 
sion he  displayed  great  courage  and  coolness  and 
was  oommeoded  tor  his  self-restraint  in  asking 
a  snspoision  of  jndgm«it  until  an  investigation 
should  show  whers  the  resptmsibility  lay.  Dur- 
ing the  war  he  commanded  the  auxiliary  cruiser 
8t.  Paul.  From  1808  to  1900  he  commanded  the 
Teaae  and  was  then  appointed  chief  officer  of 
naval  intelligence,  a  member  of  the  Naval  Con- 
struction Board  and  of  the  Naval  General  Board. 
In  1903  he  was  made  a  rear  admiral  and  in  1907 
was  retired.  He  wrote  Deep  Sea  Sounding  and 
Dredging,  United  Statet  Ooatt  Sttrveg  (1880), 
and  The  Maine:  An  Aeeovnt  of  her  Deetrwttion 
m  Bamtna  Barbor  (1890). 

SIG-ITBD,  sfi'gvrd.  An  opera  by  R^r  (q.v.), 
first  produced  in  Brussels,  Jan.  6,  1884;  in  the 
United  States,  Dec:  24,  1891  (New  Orleans). 

SiaUBD.  The  hero  of  the  Norse  Eddas,  cor- 
responding to  the  German  Siegfried  of  the 
Nibelung^ied  (q.v.). 

SIOUIlDSSOir,  se'gQrds-sOn,  J6v  (1811-79). 
An  Icelandic  scholar  and  statesman,  bom  at 
Rafnseyri,  northwest  Iceland.  For  several  years 
he  was  archivist,  and  in  1861  was  made  presi- 
d^t,  of  the  Icelandic  Arclueological  Society.  In 
184S,  when  the  Danish  government  granted  the 
reSstablishment  of  the  Althing,  the  Icelandic  na- 
tional asaonbly,  he  was  made  its  Speaker,  and  it 
was  mainly  due  to  his  ezerticas  that  Iceland 
obtained  practical  home  rule  in  1874.  His  pub- 
lications include  Diplomatarwm  lalandioum, 
87+-iM4,  and  Lovtamling,  1096-1859,  a  collec- 
tion of  laws  (17  vtAn.,  1863-77).  Consult  K. 
Maurer,  J6n  Sigurdaeon,  the  Icelandic  Patriot 
(Reykjavik,  1887). 

aiGWAllT,  zte'V&rt,  Cebibiwh  vor  (1830- 
1004).  A  German  philosophical  writer,  bom  at 
Tubingen.  Educated  in  theology  and  philosophy, 
he  was  professor  in  the  seminary  at  Blaubeuren 
from  1869  to  1863  and  in  1866  was  made  pro- 
fessor ot  pmioeo]^  at  TObin^en.  His  pubUca- 
tloiis  Inelnde:  UlWeh  Ztoii^h:  der  Chankter 
Theologie,  tnit  heeonderer  R&okeicht  auf 
PtOM  von  Mirandola  dargewtellt  (1855);  8pi- 
nozae  neuentdeokter  Traktat  von  Oott,  dm 
Meneohen  und  deaeen  OlUokseligkeit  (1866) ;  the 

Particularly  well-known  Logik  ( 1873-78 ;  3d  ed., 
904;  Eng.  trans.,  1894) ;  Vorfragen  der  Btkifc 
(1886):  Die  Impereonalien  (1888). 

SIXA^  sSIeA.  The  small  deer  {Oermu  aika) 
of  Japan  and  north  China,  having  a  spotted  coat 
in  summer  which  becomes  uniformly  brown  In 
winter.  The  antlers  usually  have  only  four 
ptdnto,  as  the  bes-tine  is  lacking.  Tliese  aeet  are 
natives  of  forested  hills,  and  many  spedmena 
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have  been  naturalised  in  Buropean  parki.  The 
Uanehiirian  deer  is  probably  only  a  larger  va- 
riety, but  two  or 
three  other  valid 
roeciefl  belong  to  the 
^ca  group,  m  ^Mch 
the  beat  known  i« 
that  oommon  in  the 
mountains  of  For- 
mosa {CerouM  taihxi- 
nua) .  Consult  Rich- 
ard LyddEker,  Deer 
of  AU  Land*  (Lon- 
don,  1898). 

BXKBB,  Bnx.  A 
brutal,  hardened 
hurj^ar  in  Didcena's 
Oliver  TuHat. 

STEESTON,  ■Iks'- 
tfln.  A  city  in  Scott 
Co.,  Mo.,  16e  miles 
south  by  east  of  St. 
Louii,  on  the  St. 
Louis  and  San  Fran- 
cisco and  the  St.  IjOoIb,  Inm  Mountain,  and 
Southern  railroads  (Map :  Mitsouri,  0  5).  There 
are  large  flouring  mills  which  ship  their  product 
abroad,  ho<^  and  heading  factories,  and  a  box 
factory.  Pop.,  1900,  1077;  1810»  8827. 
BlXfSnC    A  native  state  of  India.  See 

SZKKIlf. 

SIKHISH.   See  Sikhs. 

SIKHS,  s^  {Hindi,  disciple,  probably  asso- 
ciated with  atMma,  to  learn,  Skt.  ittj/o,  dis* 
ciple).  The  term  applied  to  a  religious  com- 
munity of  which  the  Punjab,  in  northwestern 
India,  is  the  principid  seat. 

From  the  time  of  the  tenth  pontificate  the 
sect  called  itself  the  Ehalsa,  "the  pure."  At 
first  the  Sikhs  were  merely  a  religious  sect 
affected  by  Mohammedan  influences.  Their  re- 
ligion was  a  deism  tinetnred  with  snprntitim. 
Ffom  t^e  energy  which  the^  developed  under  op- 
pression, and  their  proselytidng  enthusiasm,  the 
Sikhs  became  by  degrees  a  formidable  nation- 
ality, nieir  founder,  Nanek,  was  bom  in  1469 
near  Lahore  and  died  in  1639.  To  him  suc- 
ceeded, in  turn,  nine  pontiffs,  each  of  whom, 
like  himself,  Is  popularly  dtaiominated  guru, 
or  teacher.  These  were  Angad  (1539-62), 
Amardas  (1652-74),  Ramdaa  (1674-«1),  Ar- 
jun  (1681-1606),  Hargovind  (1600-46),  Harray 
(1646-61),  Harkrishna  (1661-64),  Teg  Bahadar 
(1064-75),  and  finaUy  Gtovind  (1676-1708). 

The  aim  of  Nanak.  was  religions  and  humani- 
tarian and  designed  to  combine  Hindus  and  Mo- 
hammedans into  one  brotherhood.  His  three  im- 
mediate successors  held  themselves  aloof  from 
political  complications.  Arjun,  however,  not 
content  with  signatiring  himself  as  the  compiler 
of  the  Adi  Qranth  (q.v.)  and  as  the  founder  of 
Amritsar  (q.v.),  the  holy  oity  of  the  Sikhs,  ren- 
dered himself  conspicuous  as  a  partisan  of  the 
rebellious  Prince  Knusru,  son  of  Jafaangir.  Har- 
govind, who  succeeded  Arjun,  called  the  Sikhs 
to  arms,  led  them  to  battle,  and  became  an 
active,  though  sometimes  refractory,  adherent  of 
the  Great  Mogol,  against  whom  his  predecessor 
had  plotted.  Harray  snbseouentiy  espoused  the 
part  of  Dara  Shikoh,  son  of  Shah  J»an  (q.v.), 
when  contending  with  his  brothers  for  the 
thnme  of  India.  Harkrishna,  son  of  Harray, 
died  a  child  and  was  only  nominally  a  guru. 
Teg  Bahadar  was  executed  by  Aurungzwe  (q.v. ) 
In  1675  for  having  refused  to  embrace  Moham- 


medanism. The  chief  motive  that  instigated 
his  son  Oovind,  the  tenth  of  the  teachers,  was, 
probably,  a  desire  to  avenge  tiie  death  of  his 
father.  He  reeolved  to  combat  botii  the  Mt^uun- 
medan  power  and  the  Mohammedan  religion 
and  for  that  leasoo  Instituted  the  worship  of 
steel  and  book  (sword  and  bible).  In  what 
measure  he  was  a  man  of  thon^t  is  evinced  by 
his  l^acy  to  hie  coreligionists,  the  second  vol- 
ume of  uie  Sikh  scriptures,  whidi  teaches  that 
a  Sikh  should  worship  me  God,  observe  moral- 
ity, and  practice  the  use  of  arms.  Govlnd's 
sneoeesor  Banda,  after  three  cruel  mauacres  of 
hit  Mogul  (^ponoits,  was  himsdf  slain  In  1718. 
After  his  deuh  the  government  of  the  Khalsa 
passed  into  the  hand  of  the  Akalis,  military 
zealots  who  in  1764  began  to  rule  the  Punjab. 
In  the  early  part  of  the  nineteenth  centurv 
Ranjit  Singh  (q.v.)  built  im  a  pow^fol  Sikh 
monarchy,  which  became  a  formidable  nei^bor 
to  the  British.  After  his  death  (1839)  the 
British  engaged  in  the  First  Sikh  War  (1846- 
46),  in  which  their  forces  were  led  to  vietory 
by  Sir  Hugh  Gongh  (q.v.)  and  which  secured 
to  the  East  India  Company  the  possession  of  a 
great  portion  of  the  Sikh  territoir.  The  Second 
Sikh  War  (1848-49),  in  which  Sir  Hugh  Qough 
again  figured,  terminated  In  the  submission  of 
the  Sikhs  and  was  followed  by  the  annexation 
of  the  Punjab  to  British  India.  The  Khalsa 
ceased  to  exist.  The  Siklu  are  now  divided  into 
two  classes,  Sahijdari,  or  those  who  live  at  ease, 
and  Eesadhari,  or  those  who  wear  long  hair. 

According  to  the  census  of  1911  there  were 
then  3,014,406  Sikhs  in  India.  Consult;  E.  W. 
Hopkins,  BeligioHe  of  India  (Boston,  1896) ; 
M.  A.  Macauliffe,  The  8ikh  Religion:  lU  Chtrvt, 
Snored  Writings  and  Autlwrt  (6  vols.,  Oxford, 
1900);  Dorothy  Field,  Beliffion  of  the  Sikk* 
(London,  1914).  F<n>  an  account  of  the  Sikh 
wan,  oonsnlt:  Gough  and  Innee,  Th«  Sikht  amd 
ike  Sikh  Wan  (ib.,  1807) ;  Bait,  Life  and  Cam- 
paigne  of  Viwxmnt  Gongh  (ib.,  1903) ;  J.  D.  Cun- 
ningham, History  of  the  Bikht  (ib.,  1008). 

8I-KIAKa,  sfi^kyftng',  or  West  Riveb.  The 
most  important  river  of  southwest  China.  It 
rises  in  the  Province  of  Yunnan  near  Nanning 
Hien  (or  Kuchingfn),  flows  through  a  generally 
mountainous  oount^  in  a  tortuous  course 
throngfa  Yunnan,  Kwangsl,-  and  Kwangtung 
for  1660  miles  to  the  South  Sea  (Map:  China, 
J,  K  7).  It  reedvsfl  many  teibntaries,  chiefly 
from  the  right,  the  most  impintant  being  the 
Ytt-kiang  or  Melancholy  River.  Near  Samshul 
(q.v.)  the  stream  divides,  the  smaller  portion 
flowing  east  and,  after  receiving  the  waters  of 
the  Pe-kiang  or  North  River,  being  known  as 
the  Chu-kiang  or  Pearl  River,  on  which  the 
cl^  of  Canton  is  situated.  The  main  body  of 
the  waters  of  the  Si-kiang  continues  its  course 
west  of  the  Chn-kiaag  delta,  tweaking  up  Into 
several  channels.  The  estuary  is  76  miles  wide. 
The  upper  courses  are  obstructed  by  many 
rapids.  From  Samshui  to  Wucbow  it  is  navi- 
gable for  vessels  drawing  not  more  than  8  feet, 
while  lower  down  the  largest  vessels  may  float. 

SliUUM,  or  flTKTmif,  Ok^m.  A  native 
state  in  the  northeast  of  India,  feudatory  to 
Bengal  (Map:  India,  F  3).  Area,  2818  square 
miles.  Pop.,  1011,  87,920.  It  is  on  the  south 
nlape  of  Vke  Himalaya  Range,  Kunchinjinga 
in  the  north  having  an  altitude  of  28,000  feet 
It  is  drained  into  the  Brahmaputra  by  the 
lista.  There  are  valuable  foreets  of  oak,  ml- 
nut,  chestnut,  and  other  trees.  Capper  Is  mined. 
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rice,  maize,  millet,  cotton,  tea.  orangee,  and 
other  fruits  are  cultivated,  and  there  is  an 
Increasing  trade  importing  cotton-piece  goods 
and  tobMco  and  exporting  grain  and  general 
•griealtural  produce.  The  natiTes  are  of  Mon- 
mrfian  wigin;  thdr  language  la  a  Tibetan 
dialect  and  tfa^  religion  Lamaigm;  they  call 
themselree  Rong-pa,  but  are  known  to  the 
Gurkhas  as  Lepchas.  The  majority  of  the  in- 
habitants, however,  are  Hindus  in  religion.  Sik- 
kim  was  conquered  by  the  Gurkhas  in  1789,  but 
after  the  Nepal  War  in  1614  the  indmendence 
of  the  Haja  of  Sikkim  was  guaranteed  for  his 
eoOperatioi  with  the  British.  Bb  ceded  Dar- 
jeelbig  to  the  Britidi  in  1836  and  opened  his 
territwy  to  their  trade  in  1891.  His  successor, 
(qiposing  the  Indian  goTttmmrat,  was  kept  un- 
der sorveiUance  in  India,  but  was  reinstated  in 
1809,  with  a  British  <^oer  as  Residoit  and 
advise.  In  1889  the  Chinese  by  treaty  recog- 
nized the  British  protectorate  over  Sikkim. 
Capital,  Tumlnng.  Ccmsult  J.  Claude  White, 
Sikkim  mud  Bkutam  (London,  1909). 

BIKaiXA,  OkfA-kk,  See  BLaonoar. 

MtltAQB  (firam  eilo,  Sp.  ailo,  tHio^  from  Int. 
airut,  from  CHc  vtfit,  atmat  ew^,  eewti^  i^t  for 
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SZLAOX 


changes  are  accompanied  by  the  production  of 
heat,  the  temperature  sometimes  rising  ae  high 
as  66*  C. 

As  shown  by  analysis,  the  cured  silage  does 
not  differ  materially  in  eonqmsition  bom  the 
green  crop.  It  is  UieTefore  essentiallT  coarse 
fodder.  Silage  from  le^wme  is  natarauy  richer 
in  protein  than  thai  from  corn  or  other  cereals. 
Aa  regards  digestibility  silage  compares  fitvor* 
ably  with  i^e  green  crop  frtnu  which  it  is  made 
or  the  corresponding  dry  fodder. 

Silage  has  beoome  a  very  in^K>^tant  accessory 
to  dairy  farming  and  has  been  used  with  success 
In  fattening  beu  eatUe,  sheep,  and  horses.  Orig- 
inally intended  for  winter  nse,  silage  is  now 
frequently  put  up  for  summer  feeung  whm 
pastures  are  short.  Animals  usually  eat  sound 
silage  with  a  relish  and  reject  it  only  when 
decay  is  present.  Dairy  cattle  should  be  fed 
relatively  small  amounts  of  silage  until  thej 
become  accustomed  to  it.  In  cnangiog  from 
grass  or  dry  feed  to  silaget  if  a  rwuar  ration 
u  given,  the  silage  will  pertiaps  slinitly  affeet 
the  taste  of  the  milk  for  a  few  milkbigB,  and  if 
the  change  ia  from  dry  feed,  it  may  eanse  too 
great  aeUvity  of  the  battels.  Its  use  as  a  food 


OOMFOBinON  or  DnVERBNT  KINDB  OF  SOAQM 


KtxB  or  nuM 

Water 

Fat 

Protaiii 

Cruds 
flbra 

Nitrocea- 
fna 

extnwt 

Aflb 

Ptr  eml 

78.7 
79.0 
77.0 
72  Jl 
78.0 
70.8 
78.0 
79.4 

Pw  emt 

0.8 

0.0 

0.9 
1.8 
1.8 
1.3 

ao 

1.3 

Pm-emU 
3.1 
1.8 

8.8 
4.0 
3.5 
8.2 
1.0 

0.8 
0.0 
7.0 
9.0 
8.3 
0.7 
0.8 
4.0 

Ptremt 
16.4 
11.3 
13.0 
11.8 

9.8 
13.8 

9.4 
13.3 

Pwemt 

1.7 
1.4 
1.6 
3.5 
8.5 
8.0 
8.8 
1.0 

eom ) ,  or  Eksilaoe.  A  general  name  applied  to 
green  crops  paelwd  and  preserved  under  pressure 
m  roedally  etmstineted  structures  (silos)  or  in 
staocs  (stack  silos),  in  each  of  which  they  un- 
dergo fermentation.  The  preservation  of  green 
crops  in  silos  possibly  commenced  about  the  year 
1800  and  in  the  United  States  about  1876.  Since 
then  the  use  of  silage  has  greatly  extended. 

The  plants  most  available  for  silage  in  the 
United  States  are  Indian  com,  red  clover,  rye, 
oats,  wheat,  scoghum,  the  mlUets,  alfalfo,  soy 
beans,  and  oowpeaa.  Com  Is  considered  most 
mtisfactory.  The  entire  plant  should  be  en- 
siled, the  best  time  to  cut  this  and  other  crops 
being  at  maturity  before  the  leaves  tura  brown 
or  the  water  content  begins  to  diminish.  Com 
fodder  should  be  cut  into  j^eoes  1  to  1  inch 
long  when  the  silo  Is  filled,  otherwise  the  ma- 
terial does  not  phck  closely  and  is  not  oonvenimt 
to  handle  Silage  should  be  well  distributed  and 
well  packed  along  tlie  sides  and  In  the  oomers. 
If  cut  In  a  very  dry  season  and  not  very  jui^, 
considerable  water  should  be  poured  on  the 
silage  as  it  goes  into  the  silo.  The  silage 
be  fed  at  once,  or  a  layw  of  about  a, foot  of 
cut  straw  will  prevent  decay. 

When  green  materials  are  ensiled,  a  portion 
of  the  earbohydiates,  and  to  a  less  extent  the 
albuminoids,  of  the  plant  is  broken  down,  and 
adds  and  other  simple  bodies  are  formed.  At 
the  same  time  vxygm  is  absorbed  and  carbon 
dioxide  prodnoed.  These  eluuiges  reenlt  in  a 
loss  of  matoial  iriiieh  ranges  from  4  to  40  per 
eent  oi  the  original  amount.    The  chemical 


for  swine  has  not  been  found  successful  at  the 
agrloidtnral  enwiment  stations. 

A  cubic  foot  of  silage  under  average  condi- 
tions will  wdgh  35  to  40  pounds.  CMinarily 
this  amount  \rith  other  food  is  enough  for  one 
cow's  daily  ration,  and  at  tiiis  rate  one  cow  will 
consume  about  4  tons  in  200  days.  Allowing 
for  waste  and  emergency  conditions,  SO  tons  is 
considered  necessary  for  a  herd  of  10  cows  for 
200  days. 

Amroximat^  8  per  cent  of  the  own  aerei^ 
In  the  United  States  in  1914  was  cut  for  silage. 
This  is  equivalent  to  over  8,000,000  acres  of 
wm.  Generally  speaking,  three  tons  of  silage 
are  equal  in  feeding  value  to  one  ton  of  hay.  On 
this  basis  a  much  larger  amount  of  digestible 
food  can  be  secured  from  an  acre  of  silage  com 
than  from  an  acre  of  hay.  The  food  equivalent 
to  four  tons  of  hay  can  easily  be  produced  <m 
an  acre  of  land  planted  to  com.  Cn^  ntaj  be 
more  compactiy  and  economically  stwea  as 
rilage  than  as  hay.    See  Silo. 

Kbliograpliy.  J.  M.  Bailey,  Book  of  Ensi- 
lage (New  York,  1880) ;  Woods,  Eimlage:  lU 
Origin,  Hittory,  and  Practioe  (Norwich,  Eng- 
land, 1883) ;  "Iliurbir,  Siloa  and  Ensilage  (New 
York,  1886);  H.  W.  Collingwood,  Oonserved 
Cattle  Food  (ib.,  1892) ;  M.  Niles,  SHos,  Enai- 
lage,  and  BUage  (ib.,  1895);  Ohio  State  Agri- 
cultural Experiment  Station,  Modem  Silage 
Methods  (Salem,  1913);  H.  L.  King,  BUoe: 
Oonttruetion  and  Servioe  (St.  Paul,  lOlS) ; 
United  States  Department  of  Agriculture,  Bul- 
letin No.  S78  (Washington,  1014);  Henry  and 
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Morrison,  Feed*  amd  Feedmg  (Madison,  Wis., 
1916) ;  also  Baperimatt  Staiton  Reoord  (Wash- 
ington) and  publications  of  the  varions  State 
expCTinwnt  stations. 

SHiA/NION  (ZtXaW»r).  A  Greek  sculptor 
of  the  fourth  century  b.c.,  famed  for  his  por* 
trait  statues.  The  place  of  his  birth  is  unknown, 
but  he  seems  to  have  vorked  at  Athenii.  He 
made  ideal  portraits  of  mythical  or  historical 
characters,  such  as  Achilles,  Theseus,  Si^pho, 
and  Corinna.  Among  his  portraits  of  contem- 
poraries were  those  of  Plato  and  the  sculptor 
.^oilodorus.  His  work  was  marked  by  aa 
effort  to  e^reu  indiTidual  character.  Consult 
E.  A.  Gardner,  A  Bemdbook  of  Oreek  Souifture 
(2d  ed.,  London,  I91S).  See  Gbekk  Akc,  II  <o) 
Age  of  Prxuntei^  and  Booptu, 

SILAO.  g^W6.  A  town  in  the  State  of  Gua* 
najuato,  Mexico,  14  miles  by  rail  from  the  city 
of  that  name  (Map:  Mexico,  H  7).  It  manu- 
factures cotton  and  woolen  goods  and  is  the 
coitre  of  a  ridi  maize  and  wheat  district.  Pop., 
1910,  14,069.   

n^LAS,  or  SILVAinTS.  A  prcnninent 
leader  of  the  primitive  Church.  The  name 
Silas  is  probably  Semitic,  Silvanus  being  the 
Latin  form.  Silas  is  first  mentioned  in  Acts 
XV.  22  B.  as  one  of  the  "chief  m^"  in  the  Jeru- 
salem church  and  as  a  "prophet."  (Verse  32.) 
With  a  certain  Judas  he  was  chosen  to  carry 
and  explain  the  decision  of  tile  apoetolio  council 
to  tiie  church  at  Antioch.  Here  he  probabfy 
remained,  while  Judas  returned  to  Jerusalem 
(so  Acts  XT.  34  as  read  in  some  manuscripts). 
Shortiy  after  this  Paul  chose  Silas  to  be  his 
companion  on  his  second  missionary  journey. 
(Acts  XV.  30-40.)  He  c<Hitinued  with  Paul  at 
least  until  after  the  work  in  Corinth  was  well 
under  way  (Acts  xvi.  19  3.,  xvii.  4-15,  xviii.  6; 
cf.  1  These,  i.  1;  2  These,  i.  1;  2  Cor.  i.  19), 
possibly  until  the  return  to  Antioch.  (Acts 
xviii.  22.)     Acts  XTi.  37  implies  that  Silas 

Eosseseed  the  Roman  dtlzenship.  Apparoitly 
e  did  not  aooompavy  I^ol  on  hie  third  mis* 
sionary  journey  or  rejoin  him  later.  1  Pet. 
V.  12,  if  the  Sil  [vanuB  here  is  the  Silas  of  Acts, 
indicates  that  he  subsequoitly  attached  himself 
to  Peter  as  companion  or  assutant  (his  amanu- 
ensis if  necessary).  This  might  explain  some 
of  the  Pauline  charaeteristiea  of  1  Peter.  Con* 
suit  A.  C.  McGiffert,  The  ApottoUo  Age  (New 
York,  1897 ) ;  Theodor  Zahn,  Introduction  to 
the  J!eu>  Testament,  vol.  i  (Edinburgh,  1900). 

8IXA8  KABNZB,  The  Wuvmt  or  IUtelob. 
A  story  of  humble  life  by  George  Eliot  (1861), 
considered  by  many  her  Quest  work. 

8TLAY,  s^ll'.  A  town  of  Ke^os  Occidental, 
FhilippiuM,  situated  on  the  northwest  coast, 
0  miles  north  of  BaoOlod  (Maft  ^illppine 
iBlands,  D  5).   Pop..  1903,  16,040. 

SILCHEB,  zIlK'er,  Frudrich  (1789-lSeO). 
A  Gernutn  eong  composer,  bom  at  Scbnaith, 
Warttemberg.  Be  studied  with  his  father  and 
Auberlen,  an  organist  at  Fellbach.  He  taught 
music  while  residing  at  Stuttgart  and  iu  1817 
received  the  appointment  of  musical  director  at 
the  University  of  Ttlbingen,  which  position  he 
held  until  within  a  few  months  of  his  death, 
ms  BmnmUmg  deutecher  Votk^ieder  contains 
many  of  his  songs,  which  have  become  real  folk 
songs.  Among  these  are:  "Aennchen  von 
Tharan,"  "Morgen  muss  ich  fort  von  hier,"  "Tch 
weiss  nicht  was  soil  es  bedeut^,"  "Zu  Strass- 
burg  auf  der  Schanz."  Among  his  other  worim 
are  three  \M6ka  of  hymns,  TUhimger  Ltedertofel, 


and  Barmome-  wut  OompotiHon^^tre.  He  died 
at  Tflbingtm. 

Sn/CHESTBB.  A  vfUagB  in  northern 
Hampshire,  England,  between  Reading  and 
Basingstoke.  Near  by  is  the  site  of  the  old 
Roman  town  Calleva  Atrebatum.  The  site  is 
inclosed  by  the  remains  of  the  old  wall  and 
broad  ditch,  but  no  other  ruins  of  the  city  are 
above  ground,  and  the  place  has  long  been  un- 
der cultivation.  The  first  systematic  excava- 
tions were  attempted  in  1804  by  Joyoa  In 
1890-1009  the  Sodefy  of  Antiqnwies  tocdc  up 
the  work,  and  now  tiie  greato^  part  of  the 
ancient  site  has  been  expTwed.  The  museum 
at  Reading  has  been  eboeen  as  the  depository 
of  such  objects  as  can  be  transported.  The 
wall  of  the  ancient  town  forms  an  irr^fular 
heptagon  about  1^  miles  in  circuit.  Six  gates 
have  been  found.  In  tiie  centre  lay  the  forum, 
an  <^en  space  surrounded  on  three  sides  hy 
colonnades  with  shqw  behind  th«Q,  while  on 
the  fourth  was  the  basilica,  270  by  68  feet. 
The  streets  divided  the  town  into  a  series  of 
blocks  (imnUB) ;  the  houses  ware  not  closely 
joined,  but  seem  to  have  stood  in  their  own 
gardms.  They  consist  of  rooms  opening  from 
a  long  corridor,  or  else  of  three  such  corridors 
about  a  square  courtyard.  One  house  of  large 
size,  with  baths,  is  supposed  to  have  been  an 
inn.  Three  temples  have  been  found  and  ap- 
parently an  early  Christian  church  (a  small 
Duilding  with  a  nav^  two  aisles,  and  an  aps^ 
as  well  as  side  rooms) .  Hie  place  was  thor* 
on^^y  Romanized,  as  is  proved  by  the  ineerip- 
tions  and  the  art.  The  earlier  excavations  are 
reported  in  Anshteoloffia,  vols,  xl,  xlvi,  published 
by  the  London  Society  of  Antiquaries  (London, 
1866-87).  Beginning  with  vol.  HI  (1890)  full 
annual  r^orts  have  been  published,  well  il- 
lustrated by  plates  and  plans.  Consult  F.  Hav- 
erfleld,  The  Botnameatvm  of  Bomom  Britaiim 
(3d  ed.,  Oxford,  1016). 


BUDora  cAUnov. 


SILEVE,  st-lff'Dft  (Xeo-Lat.,  from  lAt.  8Ue- 
nus,  Gk.  SaXY^^t  'SeiMnos,  name  of  a  sa^). 
A  large  genus  of  annual  or  pereBuial  plants  of 
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the  funily  Caryophyllaces,  moetly  natives  of 
the  northern  temperate  zone.  Bladder  campion 
(SUene  cuoubaliu,  or  Silme  latifolia),  a  Euro- 
pean perannial,  grows  in  grain  fields  and  dry 
paatnrea,  has  a  branched  stem  a  foot 
bluish-fireen  leaves,  panicles  of  white  flowers, 
and  an  inflated  calyx.  It  is  rather  common 
from  Quebec  to  Iowa,  having  been  introduced 
from  Europe.  The  young  shoots  are  sometimes 
used  like  asparagus  and  have  a  peculiar  flavor, 
somewhat  resetnbling  peas.  The^  are  best 
blanched.  The  plant  has  not  obtamed  a  place 
among  garden  plants.  8Ume  tteliata,  tiie 
stany  campion  ol  the  United  States,  quite 
similar  to  the  moss  campi<m  iSSene  ooswlts), 
a  little  plant  with  beautiful  purple  flowers, 
grows  bi  patches  so  as  to  form  a  kind  of  turf. 
It  occurs  in  the  mountains  of  Europe  and  also  in 
America.  Many  q>eeia  are  called  eatdifly  from 
their  viBcidi<y. 
SILENI.  See  SnxiTus. 
8II<ENT  WO]£AN,  Thk.  See  Efukenx. 
SQiEOnTS  (Lat.,  from  Ok.  Z«(Xi|vtf>,  SeUS- 
mot).  In  Oredc  myology,  tme  of  the  Sileni, 
qtirits  of  the  springs,  streams,  and  marshy 
meadows,  companions  of  Dionysus  (q.v.).  They 
seem  to  belong  to  the  Asiatic  worship  of  the 
wine  god;  it  is  in  Asia  Minor  that  we  find  a 
Silenus  in  various  l^;ends,  which,  while  showing 
the  drunken,  lascivious  nature,  also  exhibit  a 
nobler  side,  in  which  SUoius  is  the  poaeessor  of 
snpematnral  wisdom.  Thus,  after  his  cuttnre 
through  his  love  of  wine,  Silenus  reveals  to 
£ing  Midas  (q.v.)  much  hidden  wisdom-  So, 
also,  Mars^as  (q.v.)  appears  as  a  Bilenus. 
Silenus  is  in  the  later  legend  a  king  of  Nysa 
and  the  foster  fatiier  of  Dionysus,  whom  he 
accompanied  in  his  journeys,  i>ome  upon  an 
ass,  whose  bray  struck  terror  to  the  giants 
and  other  foes.  Art  represented  him  as  an 
old  man,  bald,  huge  of  paunch,  wrinkled,  and  in 
a  state  of  jovial  intoxication.  He  usually  hM 
beside  him  a  wine  akin  and,  if  he  walks,  needs 
the  support  of  friendly  satyrs  or  is  held  by 
them  upon  his  steed.  The  Sileni  are  usually 
identified  with  those  attendants  of  Dionysus 
who  have  horses'  ears,  tails,  and  hoofs,  or 
even  legs,  and  are  common  on  the  earlier  Attic 
and  Ionic  vases.  Consult  Otto  Gruppe,  Cfriech- 
itohe  Mythologie  und  Religion»g«aohUMe  (2 
vole.,  Munich,  1906).   See  Samt. 

BTTiKWTA,  al-le'shl-fc  or  -sh&  (Ger.  Bohletien), 
The  largest  of  the  provinces  of  Prussia,  occupy- 
ing; the  southeastern  end  of  the  Kingdom  (Map: 
Germany,  Q  3).  Area,  16,669  square  miles. 
The  southern  part  .is  traversed  by  chains  of  the 
Sudetic  Mountains,  the  Beisengebirge,  and  other 
re-ngeOt  culminating  in  the  Schneekoppe  (5260 
feet)  and  the  Grosser  Schneeberg  (4666  feet). 
An  extensive  coal  field  lies  in  the  extreme  south- 
east and  another  in  the  Hochwald,  wmthwest 
of  Breelan,  at  a  height  of  near^  2790  feet 
Silesia  is  drained  chiefly  by  the  Oder  and  its 
ntunerons  tributaries.  The  Vistula  takes  in  a 
small  part  of  the  east  and  the  Oder  the  west. 
There  are  many  mineral  springs. 

The  climate  is  moderate  and  healthful  in  the 
lower  parts,  but  harsh  in  the  mountainous 
regions.  Silesia  is  still  preSminmUy  an  agri- 
cmtnral  eountoy.  About  65  per  cost  of  uie 
total  area  is  arable  land,  of  which  about  two- 
thirds  is  divided  into  small  holdings,  while 
the  remainder  is  made  up  of  laige  estates.  The 
fertile  land  is  found  chiefly  between  the  Oder 
and  ihe  aouthvresteni  mountain  diains;  most  of 


the  land  east  of  the  river  is  unfit  for  agricul- 
ture. Silesia  stands  next  to  Saxcmy  among  the 
grain-producing  provinces  of  Prussia.  The  chief 
cereals  are  rye,  oats,  wheat,  and  barley.  Pota- 
toes, different  Idnds  at  forage  plants,  beats,  and 
hay  are  also  raised  OEtensively.  The  forests  are 
very  extensive,  and  cattie  raising  and  sheep 
grazing  are  important. 

Sileeia  contains  the  richest  coal  d^osita  of 
Germany,  and  its  coal  mines  gave  occupation  to 
over  93,000  perscoia  in  1900.  The  output  of 
coal  lor  the  year  1910  was  30,903,239  metrie 
tons,  or  nsarly  28  per  cent  of  the  total  output  of 
Prussia.  "Tho  sine  de^orita  of  Silesia,  foimd  in 
the  platean  of  Fainowits,  are  among  the  richest 
in  the  world  and  yielded  an  output  of  over  691,- 
164  metric  tons  in  1910.  Iron  and  lead  are  im- 
portant mineral  products.  The  District  of 
Oppeln  is  the  cratre  of  tiie  Iron  indusb^,  now 
highly  develt^ed.  The  other  manufacturing  in- 
dustries not  connected  with  mining  are  also  ex- 
touive,  and  the  industriiU  progress  is  shown 
1^  the  iMt  that  the  pmulation  eunged  in 
industrial  pursuits  outside  of  agricmtnre  in- 
creased from  1,409,698  in  1882  to  1,742,187  in 
1895,  while  the  agricultural  population  for  the 
same  period  shows  a  decrease  from  1,790,934  to 
1,628.105.  In  1913  there  were  under  rye  600,- 
600  hectare;  wheat,  213,000;  barley,  149,000; 
potatoes,  339,400;  oats,  389,600;  ha^,  347,200. 
The  textile  industry  ranks  next  in  importance 
to  mining  and  allied  industries,  employing 
nearl;^  100,000  people.  In  waiving  and  flax 
spinning  Silesia  ranks  first  among  the  Prussian 
provinces.  ExtensiTe  cloth,  woolen,  and  yam 
manufactures  are  (%ntred  at  Breslau  and  Li^- 
nitz.  Other  important  products  are  china, 
earthen  and  stone  wares,  glassware,  beet  sugar, 
spirits,  woodenware,  apparel,  etc.  The  chief 
centre  of  industrial  and  commercial  activity  is 
Breslan,  the  capital. 

Silesia  is  divided  into  the  tiiree  government 
districto  of  Breslau,  Liegnitz,  and  (^peln.  To 
thi  Lower  House  c4  the  Prussian  Landtag  Si- 
lesia sends  66  deputies.  To  the  Beichstag  the 
province  returns  36  members.  Pop.,  1816,  1,942,- 
000;  1864,  3,511,000;  1900,  4,868,857;  1910, 
5,225,962.  About  oneflfth  of  the  people  are 
Polish.  In  1910  Evangelicals  numbered  2,199,- 
114  (42.08  per  cent) ;  Roman  CaUiolics,  2,962,- 
783  (56.69);  Jews,  44,986  (0.86).  The  larger 
cities  and  towns  include:  Breslau  (pop.,  1010), 
614,979;  Q^litz,  86.806;  KSnigshfltte,  72.641; 
Beuthen,  67,784;  Llegnitx.  67,396;  Gleiwitz, 
66,981;  Eattowitz,  43,173;  Oppeln,  33,907. 

History.  Silesia  was  inhabited  in  ancient 
times  by  Germanic  or  Celtic  tribes,  who  were 
succeeded  by  Slavic.  At  the  end  of  the  tenth 
centuiT  it  came  under  Polish  rule  and  was  soon 
Christianized.  From  1163  the  greater  part  of 
Silesia  was  ruled  by  dukes  of  the  Polish  line  of 
Piast  (See  FOLAim.)  These  dukes,  to  repeople 
the  country,  then  devastated  by  the  numerous 
civil  wars,  encouraged  the  settlement  of  Ger- 
man colonies,  especially  in  Lower  Silesia.  Divi- 
sion and  subdivision  of  territory  prevailed  so 
extensively  in  Silesia  that  in  the  fourteenth 
century  it  had  no  fewer  than  18  independent 
dukes.  Famous  among  tiie  Silesian  dukes  was 
Hairy  II  of  Lower  wllesia,  who  fell  in  battle 
against  the  Mongols  on  the  field  of  the  Wahl- 
statt  (Lie^itz)  in  1241.  In  the  course  of  the 
fourteenth  century  these  petty  rulers,  who  were 
constantly  at  war  with  each  other,  placed  than- 
sdvet  under  the  overlordship  of  the  King  of 
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Bohemia,  and  SileeU  was  thenoeforth  part  of 
the  Hofy  Roman  Empire.  In  1S37  the  Duke  of 
Li^it^  one  of  the  numerooB  Sileaian  princee, 
entered  into  an  agreem^t  of  mutual  successicm 
{BrbveHnltdmwHgi  with  the  Elector  of  Bran- 
denbanr  on  the  extinction  of  either  reigning 
line.  The  other  ducal  lines  becoming  ^dually 
extinct,  their  poflseseions  fell  to  Lie^itz  or  to 
Bohemia  or  lapsed  to  the  Emperor.  In  1676, 
when  the  last  ducal  family,  uiat  of  Limits, 
failed,  the  duchies  of  Li^itz,  Brieg,  and 
Wohlau  would  have  fallen  to  Pniaaia,  but  the 
Emperor  Leopold  I  refused  to  recognize  the 
Talidity  of  tne  agreemoit  of  15S7  and  took 
powcasiOT  of  the  ui^its  dominions  as  a  I^aed 
nef  of  Bohemia.  The  remainder  of  Silesia  was 
thus  incorporated  in  the  Austrian  dominions. 
In  1740  Frederick  II  of  Prussia,  taking  advan- 
tage of  the  helplefis  condition  of  Maria  Theresa 
of  Austria,  laid  claim,  on  the  strength  of  the 
agreement  of  1537,  to  certain  portions  of  Si- 
lesia. Without  declaring  war  he  marched  into 
and  took  posseasion  of  the  province,  maintaining 
hi*  bold  dflspite  fbe  utmost  efforts  of  Atutria  in 
the  struggles  of  1740-42  and  1744-4B,  caUed  the 
first  andsecond  Silesian  wars.  At  the  close  of 
the  Seven  Years'  War  (q.v.)  in  1763  the  bulk 
of  Silesia  was  definitively  ceded  to  Pnusia. 
Parts  of  Silesia  (Austrian)  were  overrun  by 
the  Russians  in  the  Great  War  whkh  began  in 
1014.   See  Wab  ik  EnBOPS. 

Bibliography.  Fnuus  Schroller,  Bohletim 
(Glogan,  1886-88) ;  B.  Kosmann,  Ohenohletimf 
tem  Land  vmd  seine  Induttrie  (Gleiwitr,  1888) ; 
HdnHch  Adamy.  Sehieetm  naoh  aeinen  phyti- 
kaiiMohen,  topographUohen  und  ttatistttchen 
VerMltnimen  (7th  ed.,  Breslau,  1893) ;  F. 
Partsch,  Bohleaien,  eiite  Landeshunde  auf  vtxs- 
aetteehaftUoher  Orundlaffe  (Breslau,  1806) ; 
Oantbridge  Modem  Hiaiory,  vols,  i,  iv,  vi,  viil, 
X,  xii  (New  York,  1902-10);  Michael  Morgen- 
besser,  OewoMehte  von  iSohletien  (4th  ed.,  Bres- 
Im,  1006). 

BILB8IA.  A  duchy  and  crownland  of  the 
Austrian  Empire  (Map:  Austria,  E  1).  Area, 
1987  square  milee.  The  Sudetic  chain  enters 
Silesia  from  the  weet,  and  the  Carpathians  send 
off  several  spurs  into  the  interior  from  the 
east,  giving  the  surface  an  extremely  mountain- 
ous character.  The  chief  rivers  are  the  Oder 
and  the  Vistula,  both  rising  in  the  crownland. 
The  climate  is  raw,  but  on  the  whole  healthful. 
About  cme-half  of  the  total  area  is  arable  land, 
which  prodnceagood  erqfis  of  oereala  and  tndiu- 
trial  piaata.  1%e  census  of  Dee.  31,  1910,  re- 
tamed  31,769  horses,  106,526  cattle,  6748  sheep, 
87,072  goata,  and  144,209  swine.  Silesia  produces 
more  coal  than  any  other  crownland  of  Austria ; 
its  output  in  1013  was  7,694,866  metric  tons,  as 
compared  wiUi  16,469,889  tcms  for  the  Ehnpire. 
Favored  by  its  abundance  of  fuel,  Silesia  has  a 
number  of  well-developed  manufticturing  indus- 
tries. Ironware,  textiles,  beer,  and  spirits  are  the 
chief  products.  Silesia  has  a  Diet  oi  31  members 
and  is  represented  in  the  Lower  House  of  the 
Austrian  Keicbsrat  by  16  members.  P(^.,  1890, 
606,649;  1900,  680,422;  ISIO,  766,949.  Roman 
Catholics  in  1910  numbered  639,063  (84.4  per 
cent) ;  Evangelicals  (Augsburg),  102,072  (13.6) ; 
Jews.  13,442  (1.8).  German  in  ISIO  was  the 
vernacular  of  326,623  persons  (43.9  per  cent) ; 
Polish,  235,224  (31.7);  Bohemian-Moravian- 
Slovak,  180,348  (24.3).  Troppau,  the  capital, 
had,  in  1910.  30,762  inhabitants;  Polnisch  Os- 
tran,  22^92;  Teaehen,  22,480;  Bielitz,  18,568; 


JBgemdorf,  16,121;  Karwin,  16,761.  For  his- 
tory, seepreceding  article. 

SIliEX  (Lat.,  flint).  A  generic  name  for- 
merly used  by  mineralogists  to  designate  those 
minerals  of  which  silica  la  the  prinelpal  in- 
gredient.   

8ZLR0U]Sn%  sD'v-M^.  A  prc^  drawing 
of  a  portrait,  the  outilnes  of  which  are  filled 
in  in  black,  showing  aproflle  as  if  east  by  the 
shadow  of  a  candle.  The  name  is  derived  from 
Etienne  de  Silhouette,  a  French  minister  of 
finance,  wTioee  measures  of  rigid  economy  in 
1769  were  very  unpopular.  The  frivolous  Pari- 
alans  applied  bis  name  to  anyflilng  parrimoni* 
ouB,  incomplete,  or  imp«iee^  and  thnefore  to 
this  kind  of  likeness,  then  the  mode  in  Paris. 
The  blade  is  sometimea  varied  by  lighter  lines 
or  less  shadow.  Consnlt:  Emily  Jadcson,  Eia- 
tory  of  SUhouettes  (London,  1911);  Desmond 
Coke.  The  Art  of  SUJumette  <ib.,  1913);  E.  8. 
BoIt<m,  Wa9  Portruttt  and  BOhotuttet  (Boston. 
1914). 

Sn/IOA,  or  SiLioro  Aom.    See  QtUBiz; 

BiLicoir.  

Sn/ICIDB  07  OAKBOH,  or  Cabbtob  or 

Silicon.  See  Cabbjdbs.   

SZLXCBOTTS  (sl-Ush'Os)  BOOKS.    A  group 

of  sedimentary  rocks  characterized  by  quaru 
as  the  principal  constitnent.  Sandstone,  quartz 
conglomerate,  arkose,  novaculite,  and  chert  are 
the  chief  varieties  of  siliceous  rocks. 

Sn/IOON  (Neo-Lat,  from  Lat.  eUea,  flint), 
or  Siuciuu.  A  nonmetallic  element  discovered 
by  Bendius  in  1823.  Among  the  ancients  min- 
erals rich  in  silica  were  used  in  glassmaklng. 
In  the  seventeenth  century  it  was  found  that 
such  minerals  did  not  change  when  heated  by 
themselves,  and  formed  a  fusible  glass  only 
when  brought  in  contact  with  other  bodies. 
In  1660  Tacheniua  showed  that  silica  possessed 
acid  rather  than  alkaline  properties,  as  it 
combined  with  alkalies,  but  its  true  nature 
remained  unknown  until  Davy  demonstrated  it 
early  in  the  nineteenth  centuir.  8ilic<m  Is  the 
most  abunduit  of  all  elementa  in  the  earth's 
crust,  exctftting  oxygen.  It  is  never  found  iso* 
Uited,  but  occurs  m  combination  with  oxygen 
as  silicon  dioxide  or  silica  (quartz,  flint,  sand, 
etc.)  and  in  various  minerals  in  the  form  of 
metallic  silicates.  It  also  occurs  in  mineral 
springs  and  sea  water.  It  was  originally  pre- 
pared by  Berzelius  by  decomposing  potassium 
silioofluoride  by  means  of  potassium  in  an  iron 
tube  at  a  red  nrat.  When  allowed  to  cool,  the 
mass  was  treated  with  watw,  yrbieh  dissolved 
the  potassium  fluoride,  leaving  silicon  in  the 
form  of  an  amorphous  brown  powder.  In  1856 
WOhler  showed  that  sodium  or  aluminium  may 
be  substituted  for  potassium  in  preparing  crys- 
talline ailicon  by  the  Berzelius  method.  More 
recently  silicon  has  been  obtained  by  heating 
silica  with  aluminium,  and  since  1908  a  roughly 
06  per  cent  silleen  has  been  manufactured  at 
Niagara  Falls  hy  heating  silica  (sand)  with 
coke  in  the  electric  furnace.  Small  amounts  of 
silicon  have  been  used  In  the  manufacture  of 
steel,  but  a  very  large  demand  for  the  elonent 
arose  in  the  year  1916  in  connection  with  the 
European  War. 

A  graphitoidal  modification  of  silicon  ia  recog- 
nized by  some  and  may  be  produced  by  heating 
amorphous  silicon  In  a  platinum  crucible,  while 
a  third  modification,  known  as  crystalline  or 
adamantine  silicon,  is  formed  by  heating  in  an 
earthenware  crucible  a  mixture  of  three  parts 
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of  potanium  fluoeilicate,  one  part  of  sodium  in 
uQuI  pieces,  and  four  parts  of  granulated  sine. 

Silicon  (sTmboI,  Si;  atomic  weight,  28.3), 
when  in  an  amorphous  condition,  is  a  lustrous 
brown  powder  which  does  not  conduct  electric- 
ity andT  is  fusible  In  a  ncnioxididng  atmosphere 
at  a  toiqierature  between  the  melting  points  of 
MteA  and  east  inm.  Hie  gri^»hitoidal  modifica- 
tion consists  of  ehlninff  metallio  scales,  while 
crystalline  silicon  is  mtained  in  the  form  of 
grayish-black  metal-like  leaflets  or  needles,  with 
a  ^eciflc  gravity  of  from  2  to  2.6  and  a  melting 
point  between  1100'  C.  and  1300'  C.  (between 
2012*  F.  and  2872'  F.).  SUicon  combines 
directly  with  a  number  of  the  elements,  forming 
silieideia.  With  ongen  sUioMi  combines  to  form 
cmly  one  oadd^  tbe  dioxide,  or  siliea  (SiOt), 
which  is  an  important  constituent  of  the  solid 
cnut  of  the  earth  and  may  be  artlfldally  pre- 
pared by  burning  silicon  in  air  or  oz^;en.  As 
flint  and  as  sand  it  has  many  applications  in  the 
arts,  as  in  the  manufacture  of  glass,  pottery, 
etc.  Silicon  unites  with  the  halogens.  Thus, 
with  fluorine  it  forms  a  silicon  tetrafluoride, 
which  Is  a  colorless  gas  that  combines  wtth 
water,  forming  bTdrofluostlicie  acid,  which  In 
turn  unites  with  bases  to  form  salts  known  as 
silicofluorides. 

SHiISTBIA,  d-lIs'trI-4.  A  town  of  Rumania, 
on  the  right  bank  of  the  Danube,  75  miles  below 
the  important  Bulgarian  city  of  Rustchuk 
(Map:  Balkan  Fraiinsula,  F  2).  In  the  vicin* 
ity  are  Tin<!yards  and  tobacco  plantations,  and 
the  town  produces  flour  and  leather  on  a  con- 
siderabla  scales  Pop.,  1900,  12,133.  Sillstria 
was  called  by  the  Romans  Durostorum  and  was 
an  iBi|KMrtant  city  of  Itosla  Inferior.  It  was 
a  strong  fortress  under  the  Turkish  rule  and 
repeatedly  baffled  the  attadcs  of  the  Russians. 
It  belonged  to  Bulgaria  from  1878  to  1013, 
when,  in  the  course  of  the  Seocmd  Balkan  War 
(q.T.),  it  was  seised  by  Rumania  and  confirmed 
to  that  Power  by  the  Treaty  at  Bndiarest  (Aug. 
10,  1913). 

SH/IUB  TTAI/lOUBt  Tmmus  CUtiub  (28- 
101).  A  Latin  poet,  wiioae  name  appears  fre- 
quently in  Martial  and  Pliny.  In  09  he  was 
consul  and  soon  afterward  proctmsul  in  Asia. 
He  was  rich  and  luxurious,  a  dilettante  in 
literature,  art,  and  philosophy,  a  Stoic,  and  a 
friend  of  Epictetus.  He  starred  himself  rather 
than  linger  with  an  incurable  disease.  A  B(h 
menu  LatimuBf  or  Pindarvt  Thebanua,  bears 
his  name  in  aeirastie  at  beginning  and  end.  It 
Is  an  epitome  of  the  tUad.  He  Is  better  known 
by  the  Punica,  an  artificial  heavy  epic  in  17 
hooka,  edited  by  Rnperti  (1796-98)  and  by 
Bauer  (1890-92).  Consult  H.  E.  Butler,  Pott- 
Aug%tttan  Poetry  (Oxford,  1909),  and  Martin 
Schanz,  OetchicMe  der  rdntiaohen  Litteratvr, 
vol.  ii,  part  ii  (3d  ed.,  Munich,  1913). 

StLK  (AS.  scolo,  aioloo,  tioUte,  OHG.  nleeho, 
silken  robe,  probably  from  OChurch  Slav.  ielM, 
tilk,  from  Lat.  aerioum,  silk,  neut.  sing,  of  Seri- 
ewi;  fnm  Bmm^  Gk.  2^b*>»  Chinese).  The  fibre 
derived  from  the  ooeoon  of  the  silkworm  (Bom- 
bwEP  iftori),  or  from  some  other  form  of  eater- 
pillar  or  spider,  and  woven  Into  many  useful 
and  ornamental  fabrics. 

Historical  Sketcb.  Silk  appears  not  to  have 
been  well  known  to  the  ancients;  though  men- 
tioned  in  the  translations  of  the  Bible,  au- 
thorities deny  that  it  is  in  the  original  or 
was  known  to  the  ^lirewB.  Among  the  Oreeks, 
Aiiitotie  la  the  first  who  speaks  of  it.  From 


all  the  evidence  which  has  been  collected  It 
would  appear  that  the  natives  of  Cos  (mentioned 
in  Aristotle)  received  it  indirectly  through  the 
Phcenicians  and  Persians  from  China.  The 
^Iken  webs  of  Cos  found  their  way  to  Rome,  but 
it  was  Irag  before  it  was  crfitainable  except  hy 
the  wealthy.  The  cultivation  in  Eun^  m  the 
worm  itsdf  did  not  tske  plaoe  nntU  580  ajd„ 
when,  according  to  Frocopins,  the  one  wore 
brought  from  India  (China)  to  the  Amperor 
Justini&n  by  some  monks.  In  China  the  cul- 
tivation of  silk  is  of  the  highest  antiquity,  and, 
according  to  Chinese  authontiee.  It  was  £&st  be- 
gun by  6i-ling,  tbe  wife  of  the  Emperor  Hoang- 
ti  (2600  B.O.),  and  the  mulberry  was  cultivated 
for  feeding  silkworms  only  40  years  later. 

Since  its  introduction  into  Europe  rilk  culture 
has  always  formed  a  great  branch  of  industry 
in  Italy,  Turkey,  and  Oreece,  and  it  has  been 
carried  on  to  some  extent  in  France,  Spain,  and 
Portugal. 

In  early  times  the  American  colonists  de- 
voted much  labor  to  the  growth  of  the  mul- 
berry and  culture  of  siUnporms.  In  1732  tiie 
Gokmial  govemraent  of  Oeor^^  allotted  a  piees 
of  ground  for  a  nursery  plantation  for  white 
trees.  Lands  were  granted  to  settlers 
on  condition  that  th«y  planted  100  of  these 
trees  on  eveir  10  acres  when  cleared,  10  years 
being  allowed  for  their  cultivation.  In  1749 
the  British  Parliament  paraed  an  Act  exempt- 
ing  from  duty  all  raw  silk  certified  to  be  the 
product  of  Georgia  or  Carolina.  In  the  same 
year  an  Italian  expert  was  sent  to  Georgia  to 
ocmduet  a  filatnr^— for  reding,  etc.— luid  in 
1750  receipts  of  cocoons  at  tiie  filature  exceeded 
10,000  pounds,  the  quality  of  tbe  raw  silk  being 
so  good  that  it  sold  in  London  at  three  shillings 
a  pound  more  than  that  from  any  other  part  of 
the  world.  After  1769,  however,  the  production 
of  silk  in  Geoivia  fell  off  greatly.  Mansfldd, 
Conn.,  became,  m  the  latter  part  of  the  eight- 
eenth century,  an  important  silk-raising  section, 
and  this  orattinned  to  be  a  fixed  industry  in  that 
looality.  Psnnvlvania  engaged  bn  Uie  culture 
about  1767,  and  a  filature  was  established  in 
Philadelphia  in  1760  or  1770,  and,  in  1771.  2300 
pounds  of  cocoons  were  brought  there  to  reel. 
This  State  maintained  tiie  industry  up  to  Revo- 
lutionary times.  From  the  close  of  the  Revolu- 
tion to  about  1826  silk  manufacture  in  the 
United  States  v&a  domestic,  families  making 
small  quantities — hardly  ever  reaching  lOO 
pounds  per  annum  in  a  single  ftunily.  Impu- 
tation m  Bilk  goods  in  the  meantime  had  In- 
creased, so  that  In  1821  it  amounted  to  94,486,- 
024.  It  was  felt  that  this  costly  Importation 
should  be  stayed,  and  congressional  committees 
investigated  the  subject,  and  voluminous  reports 
were  made.  This  brought  about  the  mthuslas- 
tic  culture  of  the  Mortu  multioaulit,  which 
grew  into  a  mania,  during  which  a  great  many 
speculators  and  private  b^ws  wwe  mined. 

The  result  of  this  speculative  incident,  ttia 
finandal  depressim  of  1837,  and  the  fact  that 
in  1844  a  blight  affected  all  the  mulberry  trees 
in  ^e  conntty  were  disastrous  to  silk  culture 
in  the  United  States.  In  California,  in  186(^ 
76,  the  business  was  largely  prosecuted,  but  did 
not  succeed.  In  1884  Congress  began  making 
appropriations  for  the  encouragement  of  silk 
culture  in  the  United  States,  and  these,  ex- 
p^ded  under  the  Dqwrtment  of  Agriculture, 
were  continued  until  1800,  when  they  lapsed 
until  1901.  In  the  meantime  considerable  silk 
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was  grown  in  Utah  nnder  State  bounties,  and 
private  individuals  have  raised  cocoons  and 
reded  the  silk  an  hand  reels  for  home  weavins 
In  many  otho-  States.  The  climate  and  boU 
of  many  parts  of  the  United  States  seem  ad- 
minUily  audited  to  silk  culture,  but  as  yet  there 
are  no  commercial  reeling  establishments.  The 
first  silk  mill  on  tiie  Western  Continent  was 
set  up  at  Mansfield,  Conn.,  in  1810.  The  manu- 
facture  was  introduced  into  Philadelphia  about 
1815,  and  as  early  as  1824  the  Jacquard  locon 
bmtn  to  be  used  there.  Power  looms  were  next 
introduced,  and  power-loom  weaving  begtin 
about  1838.  From  1831  to  1839  many  factraies 
were  started  at  Windsor  Locks  (Conn.),  Pougfa- 
keepeie  (N.  Y.),  Philadelphia,  and  elsewhere, 
most  of  which  failed.  Burlington,  N.  J.,  became 
an  important  silk-producing  locality  about  1838. 
The  industry  included  the  culture  of  the  mul- 
berry tree  and  the  raising  of  silkworms,  as 
well  as  the  manufacture  of  silk.  Hartford, 
South  Manche«ter  (Conn.),  Holyoke,  North- 
amptcm,  and  HaydenviUe  (Mass.)  are  anumg 
the  New  England  towns  in  iddoh  ailk  has 
beat  manufactured  extensively.  But  tlie  most 
inqrortant  centre  of  this  industry  in  America 
is  Paterson,  N.  J.  {<).v.),  where  the  water 
power  of  the  Passaic  River,  facilities  for  trans- 
portation, etc.,  offer  good  coDdltions  for  its 
prosecution.  The  first  silk  mill  in  Paterson  was 
set  »p  about  1838  in  the  fourth  floor  of  Samuel 
Cfdt'B  pistcd  &etory  and  was  followed  by  other 
factories,  until  in  uie  years  succeeding  the  Civil 
War  Paienm  became,  and  has  since  rcinidned, 
tiie  chief  seat  ctf  ailk  manafttetnie  in  the  United 
States. 

Processes  of  Mannfactnre.  Although  raw 
silk,  unlike  other  textile  fibres,  is  a  continuous 
thread  and  requires  no  spinning,  yet  its  prepara- 
tion for  the  loom  includes  many  distinct  opera- 
tions. After  the  cogo(»u  reserved  for  breeding 
purposes  are  set  aside,  those  to  be  used  for 
silk  are  submitted  to  treatmoit  that  will  kill 
the  chrysalis  without  injury  to  the  cocoon,  just 
at  the  time  when  the  insect  has  finished  spin- 
ning and  is  ready  to  force  its  way  through  its 
covering.  Several  methods  have  been  adopted 
for  this.  The  chrysalis  may  be  destroyed  in  an 
oven  heated  to  60*  C.  or  70»  C.  (140'-160'  F.), 
or  by  placing  it  in  the  hot  sun  for  several 
^ys  undw  glass,  or  by  a  steam  bath.  The 
last  method  was  invented  by  Professor  Castro- 
^ovsnni  of  Turin.  The  cocoons  are  placed  under 
an  iron  receiver,  where  steam  is  applied  at  a 
uniform  temperature  of  212°  F.  One  objection 
to  this  process  is  that  the  pupa  sometimes 
bursts,  soiling  the  silk.  It  is  said  the  Chinese 
reel  off  tiie  silks  from  the  cocoon  while  the 
silkworm  is  still  alive. 

Beeling.  In  order  to  be  able  to  remove  the 
silk  fron  the  cocom  the  latter  is  soaked  in 
warm  water,  \rbish  loosens  the  gummy  sub- 
stance binding  the  filaments.  As  a  single  fibre 
has  not  sufficimt  tenaci^,  from  4  to  18  fila- 
m«ntB,  according  to  the  size  of  the  thread  de- 
sired, are  taken,  and  two  threads  formed  by 

fiassing  them  through  perforated  metal  or  porce- 
ain  guides.  The  threads  are  crossed  or  twisted 
together  at  a  given  point,  and  again  separated 
um  passed  through  a  second  pair  of  guides, 
the  temporary  twisting  or  crossing  causing  the 
agglutination  of  the  individual  fibres  of  each 
thread.  The  thread  is  th«i  passed  through  a 
paSi  of  distributing  guides  on  to  the  reel.  Great 
care  and  skill  are  required  In  reeling  silk  from 


cocoons  to  ke^  the  thread  of  uniform  thickness. 
The  threads  of  differmt  cocoons  are  not  the 
same  length,  and  that  from  the  inner  part  of 
the  cocoon  is  finer  than  tiie  outside,  so  .the  fila- 
moit  from  another  ooooon  must  now  and  then 
be  added  to  keep  the  thread  eveu.  The  common 
reeling  machine  is  a  simple  device  c<msisting 
of  a  reel  60  to  90  inches  m  diameter,  adjusted 
in  a  frame  which  contains  the  guides,  the  water 
basin,  and  means  for  keying  the  water  warm. 
Steam  filatures  are  in  general  use,  in  which  the 
heat  of  the  water  can  be  regtilated.  Reeled 
silk  is  the  raw  mat^ial  of  the  silk  manufac- 
turer, odled  raw  silk.  It  ia  shipped  by  silk 
growen  in  hanks  of  nuriona  sisM,  packed  in 
bundles  or  bales. 

Silk  CondltloiiJiiff.  One  of  the  most  striking 
physical  characteristics  of  raw  silk  is  Its  avidity 
for  moisture;  it  will  readily  absorb  30  per  cent 
of  its  weight  in  moisture  without  the  fact  being 
peroqttible.  In  ordor,  therefore,  to  determine 
tile  amount  of  normal  silk  in  a  given  bulk,  the 
raw  silk  is  tested  in  an  apparatus  called  a  des- 
iccate. This  is  dme  hy  first  weighing  a  sample, 
then  drying  it  to  constant  weight  at  105'- 
110"  C.  (220"  F.),  and  noting  the  loss  of  w^ht. 
To  the  thoroughly  dried  silk  an  allowance  of 
11  per  cent  is  added  and  tiie  reeult  taken  as 
normal  weight.  In  the  great  centres  of  silk 
manufacture  the  testing  is  required  by  buyers 
and  is  dotu  by  special  liouses  called  ailk-condi- 
ticming  establishments. 

Tbxowing.  The  process  of  preparing  tiie 
reeled  silk  for  the  loom  is  technically  called 
throwing.  The  first  step  is  to  transfer  the  silk 
from  the  skeins  to  bobbins.  The  skeins,  inclosed 
in  a  light  cotton  bag,  are  soaked  for  several 
hours  in  soapy  water  at  110°  F.  They  are  then 
dried  in  a  hydro-extractor  and  stretched  upon 
swifts — skeleton  reels  so  adjusted  that  they 
will  hold  the  skeins  tightly.  Tbaice  tl^  are 
wound  on  bobbins.  The  silk  is  next  cleaned  by 
passing  it  from  one  bobbin  to  another  through 
the  cleaner,  which  consists  of  two  parallel  pla^ 
so  adjusted  that  there  is  just  ro(»n  for  the 
thread  to  pass  through.  Adhering  dirt  or  an 
imperfection  in  the  &read  at  once  holds  the 
thread  and  arrests  the  motion  of  the  spindle 
until  the  operator  removes  the  cause.  The  best 
Italian  silk  does  not  reqn^  this  process,  but 
for  Chinese  silk  it  is  always  necessary. 

Donlillng  and  Twisting  is  the  next  process 
prerformed,  and  the  manner  In  which  it  is  done 
gives  the  name  to  the  three  different  silk  threads. 
1.  Single  silk  is  doubled  or  twisted  little  if  at 
all,  being  usually  woven  direct  from  the  clean- 
ing process.  Cloth  produced  in  this  way  pos- 
a  softness  and  brilliancy  not  obtainable 
in  that  made  from  twisted  silk.  Pongee  is  a 
familiar  fabric  made  from  singles.  2.  Tram 
silk  is  made  by  twisting  two  or  more  single 
threads,  which  are  tiien  doubled  and  slightly 
twisted.  It  is  used  for  the  woof  thread  in 
weaving.  3.  Organzine  silk  is  made  by  the 
union  of  two  or  more  single  threads,  twisted 
separately  in  the  same  direction,  which  are 
doubled  and  then  retwisted  in  the  opposite 
direction.   It  is  used  chiefly  for  warp  threads. 

Boiling-off  is  the  process  applied  to  thrown 
silk  to  remove  more  or  less  of  the  {^ne  adhering 
to  the  silk  thread,  so  it  will  have  a  greater 
lustre  and  may  be  able  to  take  a  better  color  in 
dyeing.  According  to  the  amount  of  gum  re- 
moved in  scouring,  silk  is  known  as  boiled,  in 
which  bam  24  to  30  per  cent  is  removed;  sonple, 
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in  which  only  from  6  to  12  per  cent  is  reraoTed ; 
6cru,  in  which  not  more  than  6  per  eesit  is 
removed.  The  boiling^  is  performed  in  sow- 
vuds.  The  lilk  is  now  reuy  to  be  djed,  al- 
though for  white  or  pale  shades  it  mm  flnfe 
be  bleadied  in  sulphur  fumes. 

Shaking,  Gloulng,  and  Lnatring  are  sup- 
plcanentary  processes  for  which  special  machin- 
ery has  been  devised,  designed  to  develop  the 
lustre  of  the  silk. 

Loading  or  Ws^hting  of  Silk  wa^  in  the 
beginning,  an  attempt  on  the  part  of  silk  dyers 
to  make  op  for  the  Ioib  of  weight,  often  amonnt- 
ing  to  one-fourth,  incurred  during  the  process 
of  boiling-off,  by  the  use  of  certain  chemicals 
which,  combining  with  the  silk,  took  up  the  <^e. 
For  a  time  weavers  were  satisfied  if  tne  dyeing 
process  was  so  conducted  that  there  was  no  loss 
of  weight.  But  the  art  of  imparting  factitious 
wdght  to  silk  was  wooa  developed  to  a  ruinous 
extent.  Sugar  and  ^uoose  were  at  flrst  the 
fiivorite  agents  of  sc^istteatiim,  but  were  soon 
abandoned  for  more  ^ective  materials.  In 
black  silks  the  extreme  weighting  was  flrst 
practiced,  a  pound  of  silk  behig  treated  so  as 
to  weigh  100  ounces.  The  discovery  of  the  use 
of  salto  of  tin,  however,  has  made  it  possible  to 
weight  the  white  and  colored  sUks  as  heavily 
as  black.  By  this  process  the  durability  of  the 
silken  fabric,  once  its  most  prtnninent  eharac- 
teristie,  is  entirely  lost. 

Spun.  Silk.  Before  winding  the  cocoons  a 
flossy  portion  has  to  be  removed.  (See  Floss 
SiiA)  After  the  filament  has  been  wound  off 
another  remains  like  a  compact  bag.  These, 
together  with  the  silk  from  perforated  and 
double  cocoons  and  the  fragments  of  broken 
thread  which  accumulate  during  the  process  of 
throw^,  are  sold  under  the  name  of  waste 
silk.  Tbin  waste  is  thoroughly  cleaned  by  wash- 
ing, boiling,  and  drying  and  is  thm  carded  and 
spun  lilM  eottoa,  the  yam  thus  produced  being 
known  as  spun  ^Ik;  or  fleuret  silk.  This  greatly 
economizes  the  use  of  silk,  as  the  quantity  of 
silk  waste  always  greatihv  exceeds  tne  amount 
of  good  silk  reeled  off.  The  processes  employed 
in  the  production  of  silk  yam  or  fioes  silk,  from 
the  waste,  differ  little  from  those  for  spinning 
othnr  mattfials.  Four  million  pounds  of  floss 
silk  are  ammally  oonsomed  in  France  altme. 
llie  United  States  imports  about  6,000,000 
pounds  of  silk  waste  annually. 

Wild  Silk.  Many  silk-producing  moths  exist 
besides  the  Bomitya  mon,  or  cultivated  moth, 
from  which  the  ordinary  commercial  silk  is  de- 
rived. The  one  at  present  attracting  the  most 
attention  is  that  from  which  Tuswi  silk  is 
manufactured,  much  used  in  connection  with 
wdinary  silk  and  in  the  manufacture  of  plush. 
Tnssah  silk  is  the  product  of  the  moth  Anihenea 
aiyNlto,  found  In  India.  Other  wild  silks  are 
^e  eria  silk  of'  India,  the  fagara  silk  of  China, 
and  the  yaroamai  silk  of  Japan.  See  Silkwobh. 

OOier  Silk.  A  certain  amount  of  silk  is  spun 
by  many  insects.  The  bombycid  and  Satumian 
moths  spin  the  largest  quantity.  There  is  a 
butterfly  (Eucheira  socialit),  however,  whose 
caterpillars  live  tn  an  enormous  silkoi  n«st. 
Insects  of  other  orders,  also,  have  smaller  silk 
l^ands  and  secrete  some  silk.  In  the  Arachnida 
a  number  of  groopa  produce  silk,  the  greatest 
amount  beinff  spun  by  the  spiders,  and  many 
experiments  nave  been  made  to  place  the  pro- 
duction of  spider  silk  upon  a  commercial  basis. 

8Ulc  Kbrlea.   The  process  of  weaving  silk 
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does  not  differ  from  that  of  weaving  other  fab- 
rics, exo^t  that  in  Europe  for  the  finer  grades 

BAW  SILK  PBODUCTK>N  OF  THE  WOIOD 
nov  mnrao  statsb  emisubui  aarons,  loiia  9,  ISIS 


Production  in  pounds 

1918 

1914 

Western  Euioim: 

771.618 
7304,368 
180.779 
tun  juts 

892,872 
8.994,859 
164,834 

EM  

9,358,622 

1,026.140 
1,060.266 
397.624 

187,393 

307,624 

848,780 

406.040 
462.071 

10.n4,466 

793.664 
036.041 
242,609 

132,277 

231.486 

771,618 

Lerutt  ftnd  Cratnl  Asia: 
Aiiatio  Turkey: 

Buropeaa  Turkar: 
B&UuDi:  BulgurU,  Sariia,  ud 
Oreeoe,  EUtmiU,  and  Ciete. . . 

Tnrkeetaa  and  CeBtnd  ASb  (ex- 

6,108.701 

U.70BM8 
6.063.711 

36.730,022 

340,122 
M.466 

3.428,187 

8^01,196 
4.287.900 

21,405/168 

66.189 
33,046 

Extreme  Orieot: 
China: 

JuMui: 

Exports  from  Yokohama .... 
Stmt  tndiea: 

E:^gorta^^lroni   Bengal  sod 

45.767.969 
60.380,283 

34.078,438 
48.316,090 

The  apparent  fallioc  off  in  1014  as  oontrasted  with  1013 
was  due  to  tba  state  tit  war,  irtdeh  abnost  eompletely  sup- 
maed  the  airiTab  ot  raw  rilk  from  ToAwUa.  Fecria,  and 
the  axtrwM  Orint. 

the  hand  loom  is  still  largely  employed.  (See 
WnaviKO.)  The  four  principal  silk-woven  tex- 
tures are  aareoiet,  taffeta,  satin,  and  velvet. 

SILK  AND  MANPFACTPRE8  OF  SILK  IMPORTED 
INTO  THE  UNITED  STATES 


For  the  fimd  jmt  otdiv  June  80,  1915 


pounds, 
dollars.. 

Soimda. 
oUars. . 
pounds . 
dollars.. 


61,406 
86.114 
26.030,925 
80,631.785 
4.070,264 
2.663.668 


OimaMUUOTDBBD 

CooooDfl  free 

Baw,  or  as  reeled  from  the  ooeoooa. .  free 

Waste  free 

Xotal  namanufaotured  dollars. .  .88.130,557 

lUNUTACTUUB  OF 

Ck>thinK,  ready-made,  aod  other 

wearCog arosjel  dot.  doOsis.. 

Dteas  aiul  fueoe  foods  dut.  dollars. . 

Laoes  and  endiraderiflB  dut.  dollars. . 

Ribbons  not  over  18  inohaa  wide . .  .dut.  dollars. . 


Spun rilk, or sohvpedlk yarn  . . .  -dut. 

Velvets,  jdodieB,  aad  other  irfle      f pounds. 

fabiice  dut.  \  dollars. . 

Bandings,  beltlnfa,  Ww^trnPi  etc. 

not  over  12  inofin  Wide  dut.   dollars. . 

Bolting eloths  free  dollars.. 

AUotiier  dot.  dollars.. 

Total  manufsetuns  doUars. . 


.  3,620,660 
.  0,135,804 
8,034,804 
.  1,863.078 
2.147.975 
.  4,038.778 
596.609 
.  3.231.023 

304.326 
256,041 
,  1.640.366 
.35.043.670 


Statistics.  According  to  the  United  States 
Census  of  1010  there  were  in  the  country  at  the 
close  of  1900  862  silk  factories,  irith  m  combined 


Digitized  by 


Google 


8ZLX 


io6 


SELKWOSH 


capital  of  91S2,1S8,002  and  a  product  valued  at 
9133^88,072.  The  r^id  ^owth  of  the  industry 
during  the  last  half  of  Uie  ninieteenth  century 
and  Uie  first  decade  of  the  twentieth  is  shown 
hy  the  Uiet  that  in  1850  thore  were  cnly  67 
suk  factories,  having  a  capital  of  $678,300  and 
a  product  of  91,809,476. 

In  1909  tho-e  was  a  total  of  76,406  silk  locmu 
in  the  United  States,  of  which  28,916  were  in 
New  Jersey,  26,249  in  Pennsylvania,  7676  in 
New  York,  6006  in  CMinecticut,  and  2717  in 
Massachusetto.  During  the  year  1914,  61  silk 
mills  were  built,  and  nearfy  one-half  of  the  silk 
prodnet  of  Hm  wwld  waa  eonsiinied  in  the 
United  States.  Betnnu  for  tte  year  1909  for 
the  State  of  New  Jersey  gave  the  total  number 
of  silk  establishments  in  that  State  as  348; 
average  number  of  nun  and  wconen  ranployed 
therein,  30,286;  grosa  Talne  d  product,  966,- 
429,660. 

Consult:  E.  A.  Foeselt,  Structure  of  Fibret, 
Fonu,  and  Fabriot  (Philadelphia,  1890) ;  Coles, 
Ornament  m  Ewopgam  8ilk9  (London,  1899); 
8.  P.  Sadtler,  Ham^ook  of  Indmtrial  Organio 
Okemittrv  {FhiladelpUa,  1012) ;  J.  M.  lAat- 
thews,  Tevttle  Fibret:  Their  Phytioal,  Micro- 
Boopioal,  and  Ohemioal  Properties  {3d  ed.,  New 
York,  1913).  See  also  Silkworm;  Spiniona; 
Tbxtile  MAinTTACTUBiivQ;  WsaviNo;  and  bibli- 
ographies there  given. 

SnjC,  Abtdicul.  Artificial  silk  has  been 
the  aim  of  experimenters  for  many  years.  The 
first  attempts  to  produce  it  on  a  commercial 
scale  wwe  made  by  Jowph  Wilson  Smn  of 
Bromley,  England.  Tlie  Comte  de  GhaitkHmet, 
at  the  Paris  Exposition  of  1880,  ezhitdted  a 
most  ingenious  process  of  producing  from  oellu- 
lose  an  artificial  fibre  resonbline  in  its  charac- 
teristics and  uses  the  true  suk  of  Bombya 
mori.  The  cellulose  experimented  with  was  prin- 
cipally of  cotton  and  the  pulp  of  soft  woods. 
In  making  artificial  silk  from  cotton  by  the 
GhardonnM  method  the  lint  ia  flnt  carded  into 
wadding,  which  Is  immersed  in  a  mixture 
of  16  parts  of  nitric  add  of  1.6  specific  gravity 
and  86  parte  of  commercial  sulphuric  acid. 
This  process  transforms  the  cotton  into  a  ni- 
tratea  cellulose  and  continues  until  its  color, 
when  examined  with  tiie  microscope  and  polar- 
ized light,  is  a  clear  blue.  The  next  stage  in 
the  process  is  to  press  the  nitrated  ootton, 
whicn  is  then  waahed  to  remove  all  traces  of 
the  add.  It  Is  tlwn  disstdved  In  a  mixture  of 
40  parts  alccAol  and  60  parts  ether,  forming 
oolloditm,  which  requires  l^ng  in  order  to  se- 
cure the  best  results.  This  collodion  is  placed 
in  steel  cylinders,  and  the  liquid  is  expelled 
by  pressure  through  capillary  tubes  into  nitric 
add  diluted  one-half  with  water.  The  fibres 
thus  produced  are  wound  directiy  upon  reds 
and  are  ready  for  subaeqneiit  treatment,  ^is 
involvea  the  drying  of  toe  fibre  by  warm  air 
and  its  denitration  in  a  bath  of  alkaline  sul- 
phide. It  then  goes  through  additional  washing 
and  drying  processes,  afnr  which  it  may  be 
spun  and  dyed  like  natural  silk.  Many  other 
inventors,  notably  Lehner  and  Du  Vivier,  fol- 
lowed Chardonnet,  modii^ng  his  method. 

A  second  type  of  artificial  silk  is  known  as 
the  cuprammoninm  or  01ansst<^  silk.  It  is 
made  by  dissolving  cdlolose  in  ammonlacal 
copper  oxide  or  carbonate  and  forcing  the  sola- 
ti<ni  throng  capillary  tnbea  into  a  coagulating 
batii.  The  threads  are  wound  on  bobbins,  qnin, 
washed,  soaped,  and  dried. 


The  artificial  silk  principally  produced  in 
the  United  States  is  commercially  known  as 
viscose.  It  was  first  prepared  in  1892  by  Cross, 
Sevan,  and  Beadle,  of  London.  As  manufac- 
tured in  the  United  States,  esUoloae  in  some 
form,  usually  wood  pulp,  is  treated  with  eanstio 
soda  to  form  a  sodium  oelluloie  and  then  dis- 
solved in  carbon  disulphide.  The  product, 
alkali-cellulose-xantbate,  is  a  viscous  solution 
popularly  called  viscose.  It  is  filtered,  allowed 
to  ripen  by  standing,  and  finally  foreed  through 
fine  apertures  into  a  setting  hatli  lAkh  solidi&i 
the  threads. 

Artificial  rilk  la  ddefly  ronaikable  tm  its 
brilliancy.  Nitro  and  vuoose  silks  are  more 
lustrous  than  natural  silk,  but  have  a  somewhat 
harsher  feel.  Some  of  the  early  shortcomings 
of  the  artificial  product — lack  of  strength  and 
elasticity  and  a  tendency  to  disintegraM  when 
wet — have  been  considerably  lessened,  and  teeae 
silks  are  now  used  in  fabrics  for  both  warp  and 
filling  threads,  for  hosiery,  drees  trimmings,  up- 
holsterlea,  and  mga.  Thiey  also  take  the  plaoe 
of  real  silk  for  uiBnIating  ^etric-li^t  wires 
and  make  durable  man^  for  iikoandeacenfe 
li^ts. 

The  production  of  artificial  rilk  is  rapidly  in- 
creasing. In  1912  the  world's  output  amounted 
to  over  8000  tons,  valued  at  about  $30,000,000. 
Consult  I  8.  P.  Sadtler,  HaniOiooh  of  tndtutrial 
Orgamo  CAemiatry  (Philadelphia,  1912) ;  Sir 
T,  E.  Thorpe,  DitOionaiy  of  Av^ied  Ohemiatrjf 
(rev.  ed.,  London,  1013);  J.  M.  Matthews, 
Temtite  Fibrw:  Thmr  Phgaieai,  JfiePDMxmfoal, 
ttnd  Ohemioal  Proper^  (8d  ed.,  New  Toik, 
1913);  and  articles  in  TemtUo  Atneruxm  (An- 
gust  to  October,  1914). 

SILK,  Vbgctablb.  a  term  usually  applied  to 
a  soft  silky  fibre  surrounding  the  seeds  of  the 
pods  of  certain  plants  of  the  milkweed  family. 
It  has  been  mixed  with  silk  and  with  wool  m 
the  manufacture  of  certain  fabriea.  See  Silk. 

SILK  BABX.  A  name  given  in  South  Afrisft 
to  Oymnosporta  poputifol^  a  MBall  erermen 
tree,  10  to  60  feet  hiffi,  becondB*  a  shrub  in 
arid  situations.  It  is  of  interon  <n  account 
of  its  yiddlns  caoutchouc,  the  preseDOB  <rf  nUeh 
can  be  readi^  diown  hj  biwloiig  enn  the  dry 


BLSA.GHINO.  See  BuaoHnro. 
SILK-COTTON  TBSBS.  See  £BK»Bimoir. 
SILK  OAK.  -See  Obsvuua. 
BILKWOBM.  The  silkworm  of  e<Hnmeroe  is 
the  caterpillar  of  Bomb^  mori,  a  moth  of  the 
family  Bombyddc,  a  group  commonly  known 
as  the  family  of  dlkworm  moths.  Tne  cater- 
pillars of  all  the  species  of  this  group  have 
the  silk  glands  largely  developed,  and  many 
produce  large  quantities  of  silk  in  muling 
cocoons.  The  Bombyddn  have  a  short  and  rudf 
mentary  probosds,  live  only  a  brief  period  in 
their  perfect  stat^  and  tal»  little  or  no  food; 
the  body  is  thick  and  hairy,  the  wings  large  and 
broad,  uie  antennse  pectinated.  The  caterpillars 
feed  on  the  leaves  and  other  tender  parts  of 
trees  or  other  plants;  the  chrysalida  are  in- 
closed in  a  coooon  of  dlk.  The  common  silk- 
worm is  a  native  of  either  the  northern  prov- 
inces of  China  or  of  Bengal.  The  perfect  insect 
is  about  an  inch  in  length,  the  lemate  rather 
larger  than  the  male,  ue  color  whitish,  with 
a  broad  pale-brown  bar  across  the  ui^ter  wings. 
The  females  generally  die  very  soon  alter  tl^ 
have  laid  their  eggs,  and  the  males  do  not  sur- 
vive iMg.   The  eggs  are  nnmeroos,  blid^  in 
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SILKWORM  (Bombyx  mori). 

1.  Famala  Moth.  4.  Chryaslla. 

a-  Mala  Moth. ,  B.  Coeoen.  1 
8.  Catarplllar  (Silkworm)  on  Mulbany  Lwf.  Digitized  by  LjOOglC 
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color,  about  the  size  of  a  pin's  head,  not  attached 
together,  but  fastened  to  the  surface,  on  which 
tliey  are  laid  by  a  enmity  substance  which, 
when  dry,  becomes  ulkr.  They  are  laid  about 
the  end  of  June  and  are  hatched  about  the  middle 
of  the  following  April  or  at  the  time  when  the 
leaves  of  Uie  mnlbnry  unfold. 

The  eaterpUlar  is  at  flnrfc  nnall— a  quarter 
of  an  inch  In  length — ^but  rapidly  increases  in 
rise  till,  full  grown,  it  is  nearly  3  inches  long. 
It  is  usually  yellowisli  gray  in  color,  but  some 
Tarieties  are  much  darker.  The  skin  is  changed 
four  times  during  the  growth  of  the  caterpillar. 
Before  each  change  of  skin  it  becomes  lethargic 
and  ceases  to  eat,  whereas  at  other  times  it 
is  very  yoraciona.  Whoi  the  dcin  is  ready  to  be 
east  it  bunts  at  the  forepart,  and  tne  eat* 
erpiDar  then,  by  continual  writhing,  without 
moring  from  the  spot,  thrusts  it  backward. 
Silkwonns  frequently  die  during  this  change.  A 
rapid  increase  of  size  takes  place  while  the  new 
skm  is  still  soft.  The  natural  food  of  the 
silkworm  is  the  leaf  of  the  white  mulberry, 
but  it  will  also  feed  on  the  learee  of  some  otiier 
plants,  aa  \AmA  mulberry  and  lettuce,  and  in 
the  United  States  it  is  frequently  fed  on  the 
Osage  orange.  When  so  fed,  however,  it  pro- 
duces inferior  dlk.  The  silk-producing  organs 
are  two  large  glands  (serictena)  containing  a 
▼iscid  substance,  whidt  extend  along  a  great  part 
of  the  body  and  terminate  in  two  spinnerets  in 
the  mouth.  These  glands  become  very  large 
when  tiie  change  to  tiie  chrysalis  or  pupa  state 
is  about  to  take  place. 

When  about  to  spin  a  oocood,  the  rilkworm 
aeaaes  to  eat  ud  first  produces  tlu  fibre 
which  forms  tlie  tmAer  part  of  the  wooon,  and 
then  the  more  closely  dispcwed  and  valiiable 
fibre  of  its  Interior.  In  this  process  the  posi- 
tion of  the  hinder  part  of  tiie  body  is  little 
changed,  but  the  head  is  moved  from  one  point 
to  another,  and  the  cocoon  when  finished  is 
much  shorter  than  the  body.  Each  fibre  of 
nlk,  when  examined  by  a  microscope,  is  seen 
to  be  double,  being  equally  deTtrecT  from  tha 
two  silk-producing  organs  of  the  caterpillar.  A 
single  fibre  ranges  from  800  to  1000  yards  in 
Imgth.  The  time  of  the  silkworm's  life  in 
the  caterpillar  state  is  about  four  weeks.  About 
three  days  are  occupied  in  the  spinning  of  the 
cocoon,  after  which  about  two  or  tiiree  weeks 
elapse  in  the  chrysalis  stage  before  the  pwfect 
insect  comes  forth. 

Diaeasea.  The  silkworm  is  liable  to  various 
diseases,  particularly  to  mn8eardin&^  pebrine, 
flacheri^  gattine,  and  grasserie.  Muscardine 
(q.v.),  coimnonly  known  as  eilkworm  rot,  is  due 
to  a  fungous  growth  within  the  caterpillar.  A 
worm  BO  affected  becomes  dull  white,  slug^jah, 
and  soon  dies.  A  few  days  after  death  it  becomes 
hard,  red,  and  floury.  The  cause  of  the  disease 
was  discovered  by  an  Italian,  Bassi,  and  the 
fungus  is  called  Boiryti*  huaaimta.  P4brine,  un- 
quMUonaUy  bacterial,  is  an  hereditary  disease 
and  probably  contagious  and  infections.  It  is 
the  most  fatal  of  Akworm  diseases.  3y  1847 
its  ravages  in  France  compelled  the  iVoieh  to 
get  their  silkworm  eggs  from  Italy.  The  disease 
spread  to  Italy,  and  then  the  eggs  were  procured 
from  the  Danube,  then  from  China,  and  in  1865 
bealtiiy  could  be  obtained  only  from  Japan. 
Pasteur  Sowed  that  selection  and  isolation  of 
healtiiy  moths  Is  the  only  remedy.  With  the 
methods  of  Isolation  ana  care  against  con- 
tsminatioB  such  as  are  at  present  praeUoed, 
Vou  XXI.— 8 


France  now  supplies  her  own  marM  and  ex- 
ports 300,000  ounces  of  silkworm  ^;gs  annually. 
In  worms  affected  with  flacherie  the  food  fer- 
ments in  the  alimentary  tract  and  sustains  vi- 
brios and  certain  fungi.  This  disease  is  proba- 
bly induced  by  improper  care  of  the  eggs^ 
Qattine  is  probably  culy  a  modificatiMi  of 
fiachorie.  The  cause  of  grasserie  (q.v.)  is  un- 
known. It  is  the  least  fatal  of  silkworm  dis- 
eases. To  keep  silkworms  healthy  they  must 
be  reared  in  a  suitable  and  constant  tempera- 
ture. Humidity,  ventilation,  and  cleanliness 
must  be  strictly  and  constantly  attended  to. 
Lime  is  used  for  whitewashing  the  walls  and 
buildings  in  which  worms  are  reared,  and  sul- 
phur tunes  for  sterilising  trays. 

Oaltnre  of  SilkwOTms.  The  leaf  of  the  white 
mulberry  (Jfom*  aXba)  is  apparently  the  nat- 
ural food  of  the  domestic  silkworm.  There  are 
many  horticultural  varieties  of  this  plant,  some 
much  better  adapted  than  others  to  commercial 
silk  culture,  and  some  better  suited  to  certain 
localities.  The  Mora*  moretti,  the  Mont*  mvXti- 
caiflit,  and  the  black  mulberry  ( Jf onu  nigra) 
are  also  used.  Tlie  red  mulberfy  {Monu  rubra) 
does  not  make  good  food,  and  tlie  papw  mul- 
berry IBroumonetia  papyri/era)  is  also  value* 
less.  The  best  varieties  of  mulberries  are 
propagated  by  means  of  seeds  and  by  euttiI^s. 
The  trees  should  be  planted  well  apart  and 
should  be  pruned  so  as  to  form  a  short  trunk 
and  a  close  low  head.  Silkworm  eggs  are  kept 
through  winter  at  a  low  temperature,  the  em- 
bryo beginning  to  take  form  when  the  tempera- 
ture rises  above  SO"  F.  The  receptacle  in  which 
tiiey  are  stored  should  be  voitilated,  the  air 
should  not  be  moist,  and  great  care  should 
be  taken  to  keep  them  out  oi  tiie  reach  of  mice 
and  insects.  The  ^»s  are  hatched  in  an  arti- 
ficial incubator  or  1>y  natural  heat.  When 
an  incubator  is  used  the  temperature  should 
be  gradually  increased  until  73'  F.  is  reached. 
The  whitoimg  of  the  denotes  the  nearness 
of  hatching.  The  eggs  should  thm  be  covered 
with  sheets  of  tulle  or  finely  perforated  papa, 
sprinkled  with  finely  cut  white  mulberry  leaves. 
The  young  caterpillars  will  at  once  mount  to 
the  leaves  and  should  be  fed  eight  to  ten  times 
during  24  hours.  After  each  feeding  the  lower 
sheet  of  paper  or  tulle  should  be  removed  with 
the  fraas.  About  the  sixth  day  tiiey  will  begin 
to  molt  and  pass  into  the  second  stage.  As 
the  worms  increase  in  size,  paper  in  wudi  the 
perforaticms  are  Inrger  diould  be  ussd,  and 
the  same  gootoal  direettons  f(dlowed  iot  eatA 
sl^e  until  the  flfUi  has  been  reached. 

The  worms  have  now  grown  to  nearly  fuH 
size,  are  very  voracious,  and  it  is  difficult  to 
satisfy  their  appetite.  After  five  days  in  the 
fifth  stfupe  they  are  ready  to  spin.  In  making 
preparauims  for  spinning,  dry  bruah,  bundles 
of  straw  or  shavings  or  finely  q>lit-up  wood 
may  be  used.  The  omsh  or  straw  should  bs 
placed  upright  between  the  feeding  dielves,  in 
rows  about  16  inches  apart,  the  tops  spread 
to  form  arches  and  allow  the  worms  plenty  of 
room  to  spin.  The  tonperature  during  spinning 
should  be  75°  F.,  and  the  humidity  throughout 
the  rearing  about  65".  The  rearing  room  should 
be  well  ventilated,  and  before  introducing  the 
worms  should  be  disinfected  with  chloride  of 
lime  or  sulphur.  One  ounce  of  eggs  contains 
approximately  40,000,  and  the  space  required 
may  be  estimated  by  allowing  1  sonars  yard 
for  this  amount  at  Urth,  on  tiie  foorth  day 
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2  Bquare  yards,  for  the  secoad  stage  4  sqoare 

Sirds,  three  days  later  8  square  yards,  for 
a  third  stage  16  square  yards,  and  for  the 
fourth  stage  32  square  yards,  and  for  tike 
fifth  stage  60  square  yards.  Plenty  of  space 
is  desirable,  since  when  crowded  the  worms  will 
not  be  so  robust.  A  mean  temperature  of 
about  74"  F.  is  the  best.  There  are  many  com- 
mercial varieties  of  the  silkworm  ^aded  ac- 
oording  to  the  size,  color,  and  quality  of  the 
ooGOon.  When  the  cocoons  are  completed,  which 
is  known  by  the  absence  of  any  sound  within, 
tiiey  are  carefully  sorted  and  a  certain  number 
kept  for  laying.  The  sexes  are  readily  known 
by  difference  St  shape  as  well  as  of  size,  the 
female  being  plumper;  the  male,  much  smaller, 
liaving  a  central  d^residon  and  sharper  ex- 
tremities. The  French  growers  sort  them  into 
nine  varieties,  those  which  are  less  compact  or 
in  which  the  worm  has  died — a  fact  known  by 
external  indications — being  separated  from  the 
good  ones.  When  the  sorting  is  finished  the 
OMOons  are  placed  in  an  oven  with  a  gentle 
heat,  which  kills  tlie  indosed  ehr^alis,  other- 
wise they  would  all  become  perforated  1^  the 
insect  eating  throu^.  The  cocoons  are  then  ready 
for  the  first  sta^  in  the  manufacturing  process, 
which  consists  in  the  removal  and  winding  of 
the  fibrous  covering  as  described  under  Sn^. 

Other  Silkworms.  It  is  supposed  by  scone 
entomologists  that  the  original  wild  silkworm 
from  which  descended  the  sUkworm  of  commerce 
is  a  species  known  as  Theophila  huttom,  which 
occurs  in  Japan,  the  northwest  Himalaya,  and 
Assam.  The  moth  is  of  the  same  size  as  that 
of  Bomhyu  mori,  light  brown,  with  the  charac- 
teristic markings  on  the  wings.  The  larva  al- 
most precisely  resemUee  the  domestic  silkworm, 
but  has  a  pair  of  small  black  thorns  on  the 
back  of  each  Begraent  of  the  abdomen.  It  seems 
▼eiy  unlikely,  however,  that  tiiis  species  eonld 
have  been  the  onoestor  of  Bombjfa  mori,  since  it 
lacks  palpi,  which  are  present  in  the  Bombyx. 

Oriental  people  have  utilized  the  cocoons  of  a 
ntunber  of  species  of  bombycid  moths  in  the 
manufacture  of  silk  goods.  The  so-called  tussah, 
tUBseh,  or  tusser  silfworm  is  AnthertBa  mylitta. 
a  species  occurring  in  China,  India,  and  Ceylon. 
In  Upper  India  this  silk  is  extensively  pro- 
duced, and  the  eoooona  are  cidleeted  in  the 
Jungle  districts  by  the  Sahara  and  other  half- 
wild  castes  who  live  in  such  places.  Other  silk- 
worms which  are  said  to  be  used  in  the 
manufacture  of  tussah  silk  are  Anth0nga  pemyi, 
from  China;  Antherasa  ataama  {Saiumia  perof- 
ieiti  and  Anthpraa  meamikooria  are  synonyms 
of  this  species),  a  native  of  Assam  and  there 
called  moonga  or  moogha;  Antherxea  roylei, 
from  India;  Antheraa  helferi,  from  Sikkim; 
Antkeraa  jatta,  from  Java;  Anthercea  frithii, 
from  SUckim,  Bhutan,  and  Darjeeling;  and  A«- 
theraa  larfno,  from  Java.  The  very  large  and 
beautiful  Attaout  atUu,  fmn  India,  Ceylon, 
Burma,  and  Java,  is  said  to  produce  eocoons 
used  for  tussah  silk. 

The  wild  silkworms  which  have  received  the 
most  attention  in  Europe,  however,  ore  AnthC' 
Tcea  yamamai,  from  Japan,  commonly  known  as 
the  yamamai  silkworm;  AnthertBa  pemyi,  from 
China;  and  Philomimia  cyntlUa,  from  Japan, 
China,  the  Himalaya,  Assam,  and  Java,  which 
has  been  introduced  into  Europe  and  which 
has  been  acclimatized  in  the  eastern  United 
States.  Its  larva  is  commonly  known  as  the 
ailanthus  sillcworm,  while  the  yamamai  and 


pemyi  silkwcmna  are  oommonlj  known  as  oak 

silkworms. 

The  yanuimai  silkworm  is  commonly  raised 
in  Japan,  and  its  cocoon  is  large,  heavy,  hand- 
some, and  of  a  yellowish-green  coloc.  It  is 
readily  reeled,  and  its  silk  ranks  commercially 
next  to  that  of  the  domestic  silkworm.  The 
silk  is  strong  and  valuable.  It  bleaches  well 
and  may  then  be  dyed.  Fewer  threads  are  re- 
quired to  make  a  strand  than  with  Bonthyae 
mori,  and  the  cocoons  unwind  with  perfect 
ease  by  the  ordinair  process.  The  life  of  the 
worm  lasts  from  50  to  80  days,  and  it  feeds 
on  all  kinds  of  oak,  but  prefers  those  of  the 
white-oak  group.  The  pemyi  silkworm  has 
been  cultivated  in  Europe  with  better  success 
than  the  yamamai.  It  develops  more  rapidly,  is 
double-brooded,  and  passes  the  winter  in  the 
chrysalis  state.  The  cocoon  is  not  so  valuable, 
though  ranking  probably  third  best  among  the 
differrat  silkworm  cocoons.  The  ailanthus  silk- 
worm is  utilized  ext«nsively  in  north  China. 
It  has  been  known  in  Europe  since  the  middle 
of  the  last  century  and  has  beoi  enltivated  Own 
as  well  as  in  the  United  States  with  perfect 
success.  The  cocoons,  however,  cannot  be  reeled 
successfully,  and  their  silk  is  utilized  principally 
by  carding  processes. 

In  the  United  States  several  species  of  silk- 
worm moths  occur,  and  their  caterpillars  spin 
an  abundance  of  riXk  of  a  strong  and  duraole 
quality.  The  American  silkworm  {T^ea  poly- 
phomna)  is  a  large  moth  of  a  buff  eoW,  whose 
eaterpillar  feeds  uwm  the  leaves  of  many  treM, 
including  oak,  willow,  hickory,  maple,  apple, 
sycamore,  and  many  others.  The  cocoon  is 
formed  of  strong  silk,  which  when  unwound  has 
a  glossy  fibre.  It  is  ovid  and  closed  at  both 
ends,  dense,  and  generally  fastened  to  a  leaf 
or  leaves,  witii  which  it  sometimes  falls  to 
the  ground.  Ihe  fibres  are  intermixed  and 
cemented  with  a  gummy  substance  which  when 
dry  ^ves  the  cocoon  a  chalky  appearance.  The 
principal  difficulty  in  reeling  the  cocoon  is  in 
the  hard  matter  which  binds  the  threads.  This, 
however,  may  be  softened,  and  no  doubt  the 
cocoon  could  be  improved  by  a  process  of  con- 
tinued selection.  Toe  insect  has  one  generation 
each  year  in  the  Northern  States,  two  in  the 
Southern  States,  and  passes  the  wintw  in  the 
ehnwtlis  state. 

The  lar^  luna  moth  {Tropaa  Ium)  is  a  beau- 
tiful species  of  a  delicate  green  color,  with  long 
tails  to  the  hind  wings,  whoee  larva  feeds 
on  several  forest  trees  and  whose  cocoon  is  less 
dense  t^an  that  of  the  polyphemns  moih.  The 
cocoons  of  these  two  species  have  the  same  gen- 
eral characteristics  as  those  of  ibe  vamamai 
silkworm.  Another  native  Xorth  American  silk- 
worm (CaUotamia  promethda)  resembles  in 
many  respects  the  ailanthus  worm.  Its  cocoon, 
like  that  species,  is  open  and  is  in  the  same 
way  difficult  to  reel.  It  feeds  on  ash,  sassafras, 
wild  cherry,  maple,  lilac,  birch,  and  otiier  trees. 
The  largest  of  the  American  silkworms  is  the 
larva  of  Samia  oecropia,  a  beautiful  moth  of 
a  grayish-brown  color  marked  with  reddi^  and 
yellow  spots  and  bands.  The  large  green  larva, 
which  bears  six  coral-red  tubercles  on  its  thorax 
and  smaller  blue  tubercles  on  its  abdomen, 
feeds  upon  the  apple  and  Other  rosaceous  plants, 
OS  well  OS  upon  hazel,  hickory,  maple,  willow, 
and  honey  lociut.  The  cocoon  is  peculiar  in 
beiiur  apparently  double.  There  is  a  Uiick, 
wri^led  outer  layer  which  resembles  strong 
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brown  paper  and  which  covers  an  inner  oval 
cocoon  composed  of  the  aame  kind  of  ailk,  but 
closely  woven  like  that  of  the  mulberry  silk- 
worm. Nearly  related  to  this  qieciea  are  8amia 
flooerif  of  the  Bod^  Ifonntain  reirioa;  Samia 
eohmbo,  of  the  North  Atlantic  States;  and 
Barnia  rubra,  from  the  Pacific  States.  In 
Mexico  there  are  several  large  silkworm  moths 
of  the  Satnmian  group  which  produce  quanti- 
ties of  silk,  but  it  has  not  be^  commercially 
utilized  or  experimented  witli.  There  is  an- 
other groU|i  of  moths  belonging  to  the  family 
P^ychiase,  in  whieh  the  larva  makes  a  large 
big  of  ailk  which  it  carries  abont  with  it  to 
protect  its  soft  body  from  the  attacks  of  birds. 
A  oommon  American  example  is  the  bagworm 
(q.T.)  at  basket  wmn.  Thu  silk  has  ik%  been 
utilized  except  in  China. 

Bibliography.  C.  V.  Riley,  in  fourth  Amival 
Report  State  Entomologiat  of  MiMouri  {Jeffer- 
son Cit^,  1872) ;  id.,  "The  Mulberry  Silkworm," 
in  DivtmoH  of  Entomoiofjf,  Vnitod  Statet  De- 
partment of  Agrioulture,  Bulletin  No.  9  (Wash- 
ington, ISM);  H.  A.  Kelly,  "The  Culture  of 
the  Holberry  Silkworm/*  in  Buttotm  No.  S9 
(ib.,  1003);  A.  M.  Villon,  La  ooie  (Paris. 
1890) ;  Verson  and  Quajat,  /I  fUugeUo  e  I'arte 
serwola  (Padoa,  1896) ;  O.  W.  Oliver,  Mul- 
berry and  Other  BUhworm  Food  Plantg  (  Waah- 
ington,  1907).    See  SnjL 

SU^KWOBK  GUT.  A  material  used  to  form 
the  book  end  of  a  flshline.  Its  advantagee  are 
its  extreme  tenacity  and  transparency  or  in- 
visibility in  watn.  It  Is  prepared  from  the 
Tiseid  secretion  found  in  thie  silkworm  (q.v.) 
just  before  the  worm  begins  to  min.  The 
grub  is  immersed  in  atrtmg  vinegar  for  several 
hours,  and  the  substance  miich,  if  it  had  lived, 
would  have  formed  the  cocoon  is  forcibly  drawn 
fnmi  the  dead  worm.  This  thread  is  first  soaked 
in  cold  water  and  then  in  a  caustic  solution. 
This  loosens  the  outer  covering,  which  is  next 
removed.    The  silk  is  then  dried  in  a  shadr 

Elace.  If  simply  dried  it  will  be  of  a  yellowiuB 
ue;  the  pure  white  thread  is  produced  by 
Ueacbing  in  sulphur  fumes.  The  manufacture 
of  gut  strings  ia  carried  on  in  Italy  and  Greece 
and  other  eilk-growing  countries,  but  particu- 
larly in  Spain,  the  priuciMl  market  bdng 
Valencia.  It  takes  from  SO/NW  to  30,000  threads 
to  make  a  pound. 
SILXWOBM  BOT.  See  Mdsoabdike. 
SILL,  EbWABD  RowxAin)  (1841-87).  An 
American  poet  and  essayist,  bom  at  Windsor, 
Conn.  He  graduated  at  Tale  in  1881.  redded 
till  1866  on  the  Pacific  coast,  studied  theol(^ 
at  Harvard,  and  after  several  years  of  teaching 
and  literary  work  in  Ohio,  was  appointed  in 
1874  professor  of  English  in  the  University  of 
California.  Sill  returned  to  Ohio  in  1882,  re- 
siding at  Cuyahoga  Falls  until  his  death.  He 
wrote:  fiermMiw,  and  Other  Poems;  The  Her^ 
mitage,  tmd  Later  Poem*  (1807);  The  Vemia 
of  MUo,  and  Other  Poema  (1882).  After  his 
death  •  colketion  of  essays  and  letters  ap- 
peared (1890)  as  Proee.  In  1906  his  collected 
Poetical  Worka  were  published  by  W.  B.  Parker, 
who  in  1016  wrote  Edward  Rowland  Bill:  Bie 
Life  and  Work  (Boston).  The  small  poetic  pro- 
duction of  Sill,  who  was  a  man  of  rare  tempera- 
ment and  insight,  is  notable  for  carefulness  of 
diction,  ddica^  of  feeling,  and  a  dominating 
strain  of  niritual  mitlmism. 

aXLOUAZr,  BrnxjAunx  (1779-1864).  An 
American  scientist,  bom  Ang.  8,  I77B,  at  North 


Stratford  (now  Trumbull),  Conn.,  tiie  son  of 
Gold  Selleck  Siltiman,  a  general  in  the  army 
of  the  Revolution.  After  sradnating  at  Yale 
in  1796,  he  studied  law,  became  a  tutor  in 
Yal^  was  soon  chosen  to  be  a  professor  of 
natural  science,  and  went  abroad  to  fit  himself 
for  the  chair  in  which  he  became  a  teacher  of 
chemistry,  mineralogy,  geology,  and  pharmacy. 
He  held  his  professorship  in  Yale  n-om  1802 
to  1864— from  1853  onward  as  professor  emeri- 
tus. He  was  honored  and  beloved  as  a  teacher 
and  acquired  even  greater  distinction  as  a  lec- 
turer, entecially  on  geology.  These  courses 
began  at  New  Haven  in  1831  and  were  so  much 
appreciated  that  Silliman  was  selected  to  give 
24  lectures  before  the  Lowell  Institute  of  Bos- 
ton In  its  first  ssesiOtt  (1839-40).  In  1818 
he  estaUiehed  the  A«nertoan  Jtmmal  of  Boienoe 
(often  quoted  as  "Silliman's  Journal"),  the 
editorship  of  which  long  remained  in  his  family. 
With  Dr.  Robert  Hare  he  constructed  the  com- 
pound blowpipe.  He  published  after  his  re- 
turn from  England  a  narrative  of  his  journey, 
and  60  years  later,  at  the  end  of  a  second 
joum^,  he  published  a  similar  memoir.  His 
Tour  to  Quebec  ( 1819)  was  likewise  widely  read. 
His  contributions  to  science  were  not  numerous, 
one  of  those  most  famous  at  the  time  being 
an  account  (with  J.  L.  Kingsley)  of  a  remark- 
able meteor  which  fell  at  Weston  in  1807.  Dur- 
ing his  long  career  Silliman  was  an  active  par- 
ticipant in  all  the  affairs  of  Yale  Cc^ege — 
the  organization  of  the  Medical  School,  the 
formawm  of  a  caMnet  of  minm^ls,  the  aequisi- 
Hoa  of  Cokmd  Trumbull's  paintings,  and  the 
purchase  of  the  Clark  telescope.  He  died  Nov. 
24,  1864.  Consult  the  Life  written  by  O.  P. 
Fisher  (2  vols.,  New  York,  1866),  largely  from 
material  left  by  Silliman  and  containing  many 
entertaining  reminiseencee,  and  D.  G.  Gilman,  in 
Leading  Am^erioan  Men  of  Seienoe  (ed.  by  D.  8. 
Jordan,  New  York,  1910). 

BTTtT.nrAIT,  BxirjaiOH  ( 1816-85 ) .  An 
American  chemist  and  taxicologist,  son  of  Ben- 
jamin Silliman.  Be  was  bom  in  New  Haven, 
Conn.,  and,  after  graduating  at  Yale  Gollwe 
in  1837,  became  an  assistant  to  his  father.  In 
1842  he  fitted  up  in  one  of  the  coU^  build- 
ings a  chemical  laboratory,  out  of  which  grew 
Hie  foundation  in  1847  of  the  Yale  (now  Shef- 
field) Scientific  School.  He  was  ftrofessor  of 
medical  chemistry  and  toxicology  in  the  Uni- 
versity of  Louisville,  Ky.,  from  1849  to  1854. 
In  18S4  he  succeeded  to  his  father's  chair  at 
Yale.  This  he  rested  In  1870,  entinuing. 
however,  to  lecture  m  the  medical  department 
until  his  death.  He  gave  popular  lectures  on 
scientific  topics  throughout  the  country,  exam- 
ined mines,  prepared  reports  on  procesBes  in 
chemical  manufacture,  conducted  researches,  and 
was  one  of  the  editors  of  the  American  Journal 
of  Bcienoe.  He  was  the  author  of  Firet  Prinoi- 
^  of  Chemietry  (1846  ;  2d  ed.,  1850);  Firtt 
Frino^tles  of  P^aioe  (1858;  rev.  ed.,  1868) ; 
American  Contrihutione  to  Ohemietrif  (1875). 
Consult  A.  W.  Wright,  in  the  Nationat  Academy 
of  BoienooB,  Biographical  Memoirs,  vol.  vii 
( Washington,  1911) . 

SILTilMANITE  (named  in  honor  of  Benja- 
min Silliman).  A  silicate  of  aluminium  chiefly 
occurring  in  long  slender  crystals,  in  parallel 
groups,  and  in  fibrous  masses,  brown  or  gray  in 
color  and  extremely  tough  in  tmaclty.  It  occurs 
in  gneiss,  mica  schist,  and  other  orystsJIine 
rocks.    The  fibrous  varieties  are  commonly 
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called  flbrollte  (q.v.),  while  the  name  "f£l- 
limanite"  is  given  to  those  varieties  that  are 
found  in  the  form  of  long  slender  crystals. 

SI'XO.  An  air-tight  storage  room,  either 
above  ground  or  t>elow,  in  whidi  green  crop* 
ususlly  cut  small  are  tightly  packed  for  future 
use;  also  a  stack  in  which  the  feed  ia  preserved 
under  pressure.  The  first  silos  made  in  the 
United  States  were  of  brick  or  stone,  lined  with 
a  smooth  coating  of  cement.  Wooden  silos  were 
later  found  to  l>e  satisfactory  and  much  less 
expensive.  These  are  circular  in  form,  built 
of  staves  held  together  by  iron  hoops,  and  rest 
upcm  a  ocmerete  foundatiUm.  A  oontinnmu 
openiiw  down  the  side,  eloeed  by  sections  re< 
movabk  as  needed,  enaUea  the  riliwe  to  l>e  taken 
out  conveniently.  The  concrete  lonn  is  more 
durable  although  more  expensive  than  the 
wooden  silo.  Siloa  are  commonly  roofed  over 
at  the  top.  Where  the  climate  is  dry,  pit 
silos  have  been  used  sucoeesfnlly.  Consult: 
Rabild,  Risser,  and  Farlu,  "Homemade  Silos." 
in  United  8tate»  Departmmt  of  Agrieulturet 
Farmenf  BvUetin  S89  (Waahington,  1914); 
Cononte  BUot^  published  by  Ihiivmal  Portland 
Cement  CMnnany  (Chicago,  1014) ;  and  flies  of 
Baperimmt  Station  Reoord.   See  Silaqe. 

aUUyikM  (Heb.  ShUoa^  Shelah,  Gk.  2iX«d/t, 
modem  Birkit  BUvMn).  A  pool  situated  at 
the  Bonthem  end  of  the  eastern  hill  of  Jeru* 
salem,  mentioned  in  Neb.  iii.  16  and  John  ix. 
7.  Isaiah  (viii.  6)  speaks  of  tiie  "waters  of 
Sbiloah  that  go  softly."  The  water  in  this 
pool  ia  supplied  by  the  Vb^in's  Spring  and 
IS  bionglit  to  tlie  pool  at  the  wtranoe  to  the 
TyropcBon  valley  by  a  tunnel  over  1700  fesft 
in  length.  The  tunnel  is  rather  winding  and 
about  19  feet  from  the  Siloam  end  an  im- 
portant inscription  was  found  in  tiie  wall  in 
1880.  As  translated  by  Driver,  it  reads:  "(Be- 
hold) the  piercing  throng-  And  this  was  the 
manner  of  the  piercinc  throng.  Whilst  yet 
(the  miners  were  lifwig  mi)  tile  pick,  each 
towards  his  fdlow,  and  whilst  yet  there  were 
three  ouUts  to  \»  out  (through,  there  was 
heard)  the  r<Aee  of  each  calling  to  his  fellow, 
'for  there  was  a  fissure  in  the  rock  on  the  right 
hand.  .  .  •  And  on  the  day  of  the  piercing 
through  the  miners  smote  each  so  as  to  meet  bis 
fellow,  pick  against  pick;  and  tliere  flowed  the 
water  from  the  source  to  the  pool,  1200  cubits; 
and  100  cubits  was  the  hei^t  of  the  rock  over 
the  bead  of  the  miners."  Hence  tiie  ciittin« 
was  evidently  done  simultaneously  from  i>oth 
ends.  In  dohult  of  any  date  there  has  been 
much  controversy  as  to  the  age  of  tiie  inscrip- 
tion. It  has  generally  been  assigned  to  the 
time  of  HeKdciah,  who  is  said  to  have  "made 
the  pool  and  the  condnit,  and  brought  water 
into  the  city"  (2  Kings  xx.  20).  But  it  cannot 
be  denied  that  the  ttam  of  the  letters  resmiUes 
those  of  a  later  age  more  than  those  of  our 
earliest  inscriptions.  Pildier  assigns  the  in- 
scription, on  imleographical  grounds,  to  the  time 
of  Herod,  Stanley  A.  Cooke  to  e.200  b.o.  Their 
arguments,  are  not  conclusive,  however,  and 
Driver  leaves  the  question  open.  The  aim  in 
conducting  the  waters  througn  the  tunnel  into 
a  pool  of  the  TyroiHBon  valley  was  to  make  it 
more  aeeesslble  to  the  inhabitanto  of  the  lower 
part  of  Jerusalem.  Consult  t  Tobter,  Die  Stloah- 
welle  und  der  Oelberff  (Saint-Gall,  1852);  A. 
Socin,  Die  8iloah»uohrift  (Freiburg,  1899); 
Proc^dingt  of  the  Society  of  BihUoM  AnAaoU 
ogy  (London,  1807»  1909) ;  S.  R.  Driver,  Titotee 


on  the  Bebrew  Teat  and  Topography  of  Hm 
Books  of  Samuel  (2d  ed.,  Oxford,  1013). 

SZIiOTI,  seHA-te,  Auxuron  (1863-  ). 
A  famous  Russian  pianist,  bom  near  Kharkov, 
Sooth  Russia.  He  studied  at  the  Moscow  Con- 
servatory  under  Tschaikowsky,  Zveriev,  and 
Kieholaa  Rubmstein  (qg.v.),  making  his  dibnt 
at  Moscow  in  1880.  After  a  successful  ap- 
pearance at  Leipzig  (1883),  his  fame  as  a 
virtuoso  l>ecame  world-wide.  Nevertheless,  at 
various  times  till  1886,  he  studied  with  Liszt. 
He  tau^t  piano  at  the  hfoscow  Conservatory 
from  1880  to  1890,  after  which  he  went  abroad. 
His  concert  tours  included  one  in  the  United 
States  (1898).  Returning  to  Russia,  he  be- 
came aetivdy  interested  in  orchestral  and  ohant- 
ber  music,  conducting  concerts  In  Ifoscow,  St. 
Petersburg,  and  other  cities. 

SH/PUIUK  (Lat.,  from  01c  irA^iov,  a  sort 
of  umbdliferous  plant,  the  juice  of  which  was 
used  in  food  and  medicine) .  A  genus  of  alK>ut  a 
dozen  tall,  ooaree,  American  perennial  plants  of 
the  family  CMnposltn.  They  have  a  et^ious 
resinons  Juice  and  large  corymboee-|>anieled 
yellow  flowering  heads.  Silphiiim  laomtafum, 
called  rosinwe^.  Is  rough  and  bristi^,  grows 
from  3  to  6  and  sometimes  10  feet  high,  and 
has  pinnatoly  parted  leaves.  It  grows  on  the 
prairies  of  lucnigan,  Wisconsin,  and  southward 
and  westward,  and  blossoms  in  July.  It  is 
called  compass  plant  (q.v.),  frMn  the  turning 
of  Ito  lower  leaves  so  that  tiielr  edges  point 
north  and  soutii.  Another  species,  BUj^itm 
tervMfrfAjfMomws  the  pn^rie  Imidod:,  grows 
from  4  to  10  feet  high  and  has  many  nnaU 
heads  In  a  panicle  at  the  top. 

SILIT'BIAV  STBTBX  (Amn  Lat  BUwea,  m 
people  of  ancient  Britain).  A  division  of  the 
Paleozoic  group  of  rocks  established  by  Murchi- 
BOn  (q.v.)  to  include  the  strata  between  the 
Archean  and  Devonian  Bysteme.  It  was  subse- 
quently restricted  to  the  two  croups  now  Iniown 
as  the  Ontovielan  or  Lower  l^nrum  and  Upper 
Silurian  or  Sihoiaa  proper.  These  two  ex- 
tend from  the  upper  Umltt  of  the  Cambrian  to 
the  base  of  the  Devonian.  Silurian  roclra,  uring 
the  term  in  the  narrower  sense  to  embrace  the 
upper  of  the  two  groups,  are  extensively  de- 
veloped in  both  the  United  States  and  Europe. 
The  rocks,  as  illustrated  by  the  daasio  New 
York_  section,  are  divided  aa  folIowB : 

{Msnliui  limMtoiM 
Rondout  waterUme 
CobleikiU  limwtoM 
Salinabeda 
Khiriaa  ayBtem^  _  (Ouelph  dolMnite 

,LcMl^)ort  dcdomlte 
.CUnton  beds 
Medina  BKadrtope 
Oawego  B»iKl>toiiiB 


Nissumn 
OnngMt 


The  rodis  are  largely  limestones,  but  with 
bsds  of  shales  and  some  sandstimes  Interstratt- 
fied.  While  there  iras  some  dlsturtmnee  at  tte 
end  of  the  Ordovician  era,  it  was  not  euflkientiy 
extensive  in  America  to  change  materially  or 
increase  the  extent  of  the  land  surface  existing 
in  Ordovician  times.  Silurian  rocks  are  present 
in  great  tiiickness  in  the  Eastern  States,  espe- 
cially along  the  Appalachian  resion.  West  of 
this  rcsion  they  appear  In  Ohio,  Kentucky,  Ten- 
nessee, Missouri,  Illinois,  and  Wisconsin,  tboua^ 
on  the  whole  not  so  well  developed.  In  the 
Rocky  Ifountain  area  th«y  have  limited  dis- 
tributitm. 

The  lowest  or  Oswego  stage  Is  made  up  mostty 
of  gray  thin-bedded  sandstone.  Tlie  next  mem- 
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ber  is  the  Medbu  sandstone,  which  occupies  a 
belt  along  the  southern  shore  of  Lake  Ontario 
and  attama  a  thickness  of  1200  feet  In  western 
New  York.  It  is  characteristically  a  hard  fine- 
grained aundstmie,  formed  in  shallow  water.  It 
■hows  many  ripple  marks.  Overlying  this  is 
the  Cliston  shale,  well  known  from  New  York 
down  Into  Ctei^^  and  westward  into  Wisconsin, 
in  whidi  Tc^on  it  changes  into  limesttme,  in- 
dleating  that  the  Silurian  seas  were  deeper  in 
that  area  than  farther  east.  A  subsequent 
deepealng  of  the  water  over  a  still  greater  area 
is  mdlesied  the  formation  of  the  limestones 
or  dolomites,  which  are  well  dereloped  in  the 
gotm  of  Niagara  River  and  whose  resistance  to 
srontm  causes  the  abrupt  dassoit  of  the  Niagara 
River  at  the  Falls.  The  Niagaran  limestones 
range  over  a  very  large  tmitory  westward  to 
Wisconsin  and  then  southmtrd  through  Illinois 
into  Missouri  and  west  Tennessee.  Small  areas 
are  also  found  in  Iowa,  the  Blade  HUb,  and 
Nevada.  Following  this  great  limestone  deposit 
conies  a  series  of  Bnallow-water  deposits  of  salt, 
gypsum*  and  shale  of  tiie  Salina  stMe,  which  are 
wsl]  developed  in  New  York  and  Ohio,  but  thim 
out  in  Peain^Ivania.  In  aomo  localities  an 
argillaceous  limestone  was  deposited  during  the 
same  period,  to  which  has  been  given  tibe  name 
of  water  lime  for  its  value  in  the  manufacture 
of  cement.  On  top  of  these  beds  lie  great  beds 
of  limestonee  due  to  the  deepening  of  the 
water  in  which  the  Silurian  sediments  were  being 
deposited.  The  limestones  of  the  Cayngan 
•eries  are  also  known  as  the  Lower  Helderberg 
fonnatluiB.  It  is  probable  the  depresrion  made 
at  this  time  sutmrarged  some  areas  \Aich  had 
been  dry  land  since  Ordovidan  times,  as  in 
■ome  cases  we  And  tiie  Cayusan  rocks  resting 
directly  on  Ordovidan  strmt.  The  Lower 
Helderberg  limestones  are  abundant  In  New 
York,  where  they  form  the  bold  escarpment  of 
the  Helderberg  Mountains  near  Albany,  but  are 
also  known  to  extend  southward  through  Penn- 
sylvania to  Virginia,  while  addition^  deposits 
are-lmowa  in  west  Tennessee  and  ICaryland. 

Silurian  beds  are  well  developed  bi  Europe, 
China,  northern  Africa,  Sontii  America,  and 
Austealla,  as  well  as  in  North  America.  At  tiie 
termination  of  the  Silurian  there  was  a  gradual 
faaasition  into  the  Devonian,  so  that  It  u  often 
difficult  to  determine  the  boundary  line  between 
the  rocks  of  the  two  systems. 

The  plant  life  of  tiie  Silurian,  as  revealed  by 
the  f oosil  remain!^  was  scanty.  Seaweeds  were 
abondant,  but  land  plants  are  rardy  found. 
Among  the  animals  there  was  a  great  devdcm- 
ment  of  invertebrates.  Sponges,  corals,  erbioids 
and  starfishes  abounded  in  the  seaSt  and  trilobitee 
also  flourished,  although  not  so  numerous  as 
in  Ordovician  time.  Some  insects  have  also 
been  found,  such  as  scorpions,  proving  that  there 
mnat  have  been  land  vegetation.  The  brachio- 
pods  cMitinued  in  countless  numbers,  and  the 
etnera  were  quite  different  on  the  whole  from 
ttoee  of  the  Ordovlelan.  The  bivalve  moUnsks 
were  similar  to  those  of  the  Ordovidan,  but 
other  orders  showed  more  or  less  change.  The 
only  vertebrates  known  to  have  existed  were 
fishes  such  as  ostracoderms  and  sharks,  but 
thdr  remains  are  rather  fragmentary. 

The  economic  minerals  of  the  Silurian  are 
fairly  direrslfled.  In  the  roAa  of  the  Clinton 
Me  we  find  a  ven  persistent  bed  of  Uie  hema- 
ttte  iron  ore  of  onitlc  or  foadliferons  character. 
Wherever  the  Cllntoi  rocks  are  foimd  this  ore 


is  liable  to  occur  and  forms  the  basis  of  the 
iron  industry  at  Birmin^uun,  Ala.,  where  a  de- 
posit several  miles  long  and  from  12  to  20 
feet  thick  is  worked.  In  the  rocks  of  the  Salina 
stage  we  find  the  deposits  of  gypsum  and  rock 
sal^  the  latter  matenal  being  of  ^eat  eomiomie 
value  In  the  State  of  New  York.  The  Umesttmes 
of  tile  Cayugan  series  are  quairled  for  building 
stone  and  cement  mannfaonue  and  the  l^ina 
sandstone  is  used  extensively  as  a  stmetural 
material. 

Bibliography.  Murchisui,  Sihtria  (London, 
1859) ;  Dana,  Mmwal  of  Geology  (4th  ed..  New 
York,  1896);  Sir  Archibald  Qeikie,  Tart-Book 
of  Geology  (4th  ed.,  ib.,  1903) ;  W.  B.  Seott, 
Introduction  to  the  Studff  of  fhotogy  (8d  ed., 
ib.,  1907).  Also:  O.  S.  Proseer,  «<The  Thickness 
of  the  Devonian  and  Siluriu  Rocks  of  Central 
New  York,"  in  Oeologioal  Society  of  America, 
Bulletiny  vol.  iv  (ib.,  1893) ;  Stuart  Weller,  "The 
Silurian  Fauna  Interpreted  on  the  Epiconti- 
nental Basis,"  in  Journal  of  Geology,  vol.  vi 
(Chicago,  1898);  J.  M.  Clarke,  "Note  on  the 
Siluro-Devonie  Boundary,"  in  Boienoe,  vol.  xii 
(ir.  ■.,  New  York,  1900);  Ulrich,  "Revidon  of 
the  PaleoBoic  Systems,"  in  Geologioal  8ooiety 
of  Amerioo,  BMetim,  voL  zzi^  no.  8  (Washing- 
ton, 1911).  See  Gliitidh  Staoc;  Sauna 
Stage;  bto. 

BXXAJ^BJDM.  A  very  krge  family  of  soft- 
rayed  fishes.   See  Cattibh. 

SILVA,  vOTrk,  Aimmio  Jds«  da  (1706-39). 
A  Portuguese  playwrij^t  who  liecame  a  victim 
of  religious  fanatidam  and  was  burnt  at  the 
stake  by  the  Obscurantists,  Oct.  18,  1739.  SUva 
was  the  son  of  a  converted  Jew.  His  Operas  are 
often  ooarse  and  roug^,  but  full  of  wit  and 
humor  of  a  popular  kind.  Consult:  Sraest 
David,  Let  op&nu  da  Juif  Antonio  Joai  da 
aUva  (Paris,  1880) ;  "Portugiesische  Litters- 
tur,"  in  OrCber,  Grwtdriu  der  romanwcAeM 
PhUoloffie  (Strassburg,  1897);  Q.  A.  Eohut, 
BibUoyrap^  of  Workt  RelatitM  to  Antonio  Joat 
da  Biloa  and  BihUograpk^  of  Don  AntonM't 
OoMfKieiMoM,  in  Aflteriom  Jmoiih  Hittorieai 
Booie^f,  PuUieatioiUt  Wo.  4  {Baltlmora^  1898). 

BILVA,  Joio  Manocl  FmBA  da.  See 

FnOOSA  DiA  SiLTA,  JoXO. 

SILVA  LBXTAo,  Jolo  Baftibta  da.  See 

ALMMDA-QABaETT. 

BILVAiniB.  In  Latin  mythology,  a  dlvini^ 
of  the  fields  and  forests,  the  protector  of  fielu 
and  of  cattle.  He  is  by  later  writers  identified 
with  Pan,  Fannus,  and  other  divinities  and  is 
represented  by  the  poets  and  in  art  as  an  old 
man  In  love  with  Pomona.  He  is  espedalfy 
aasodated  with  the  oypress  and  the  pine.  Safrf- 
flces  to  him  consisted  of  grapes,  grain,  meat, 
milk,  wine,  and  pigs. 

SII.VANir&  A  leader  of  the  primitive 
Christian  Chtirch  in  Jerusalem.   See  Silas. 

STL  VELA,  sfil-vftlA,  Fbaitciboo  (1843-1905). 
A  Spanish  Btotesman,  orator,  and  Academician, 
bom  at  Madrid.  He  studied  law  and  in  1809 
was  elected  to  the  Cortes  as  a  Conservative. 
In  1879  he  became  Iflnister  of  the  Interior 
(under  Martinez  Campos),  and  from  1883  to 
1884  he  was  Minister  of  Justice.  After  the 
death  of  Cftnovas,  Silvela,  as  the  head  of  tiie 
reorganized  Conservative  party,  became  Prime 
Minister  in  February,  1899.  He  resigned  in 
October,  1900,  but  after  the  fall  of  Sa^sta  re- 
sumed office,  in  Deoamber,  1902.  In  1903  he 
retired  fnnn  poIltl<».  He  ms  a  member  of  the 
Royal  Spanish  Academy  of  the  Language  and  of 
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the  B<^I  Aead^ies  of  Sstoiy,  Honl  and  Fvdi- 
tical  Scieoceg,  and  Fine  Arts. 

SILVEB  (AB.  Motfor,  aeolubr,  Goth.  aUuhr, 
OHO.  tOabar,  tObar,  Ger.  SUher,  silver).  A 
metallio  element,  known  to  the  ancients  and 
when  first  mentioned  referred  to  as  a  medium 
of  exchange.  It  is  described  in  early  Hebrew 
writings  under  the  name  Kiaeph,  the  root  of 
which  signifies  "to  be  pale,"  while  among  the 
Greeks  it  was  known  as  ipyvpot,  argyroa,  signi- 
fying "shining."  The  alchemists  called  it  luna 
or  DUma  and  referred  to  it  in  thetr  writings 
tiie  crescent  qrmbol.  It  occurs  native,  and 
specimens  weighing  several  hundred  pounds 
have  been  found,  although  it  usually  occurs  in 
combination,  as  given  below  in  the  table  of 
ores.  It  also  occurs  in  lead  and  copper 
ores,  the  former  being  an  important  source  of 
its  production.  It  is  found  in  sea  water,  and 
small  quantities  in  the  form  of  chloride  have 
hem  detected  in  volcanic  dust.  It  has  never 
been  commerclmUy  ecb«cted  from  these  sources. 
The  metal  may  be  readily  prepared  by  heating 
silver  sulphide  wltii  litharge  or  lead  snlphai^ 
the  lead  being  separated  from  the  resulting 
alloj[  bv  cupellation.  Metallic  silver  may  be 
obtained  by  reducing  silver  chloride  with  zinc 
or  by  furion  with  carbon  and  sodium  carbonate. 

Silver  (Bvmbol  Ag. ;  atomic  weight,  107.88) 
is  a  white  mstroits  metal,  very  malleable,  with 
a  q)ecific  gravity  of  I0.S7  and  a  melting  point 
of  Ml'  C.  (about  1701*  F.).  Of  all  metals  it 
is  the  best  conductor  of  electricity;  it  is  also 
an  excellent  conductor  of  heat.  It  is  ductile  and 
capable  of  taking  a  high  polish.  It  crystallizes 
in  regular  forms,  such  as  the  cube  and  octa- 
hedron. A  thin  film  of  silver  transmits  blue 
light.  When  in  the  molten  state  it  possesses 
the  power  of  absorbing  22  times  its  volume  of 
oxygen  from  the  air,  g&ing  this  up  on  solidifica- 
tion. When  a  mass  of  the  molten  metal  is 
rapidly  cooled,  the  rilver  solidifies  before  the 
oj^gen  has  escaped  from  the  interior,  and  this 
gas  then  bursts  through  the  crusts,  driving  out 
part  of  the  fused  silver  in  globular  masses  and 
excresbences — a  phenomenon  known  as  spitting. 
Silver  finds  extensive  use  in  coinage  and  for 
tableware  and  decorative  articles;  for  silver 
plating,  silvering  mirrors,  and  to  a  riight  ex- 
tent for  laboratory  purposes.  A  large  amount 
finds  use  in  photography.  Silver  forms  alloys 
(q.v.)  with  many  metals,  and  that  consisting  of 
9  parts  of  silver  to  1  part  of  copper  is  the 
standard  alloy  used  for  the  United  States  coins, 
while  835  parts  silver  to  165  parts  copper, 
called  "standard"  silver,  is  the  standard  em- 

E loved  in  tiie  oonntricB  inetuded  in  the  Latin 
'nion. 

With  oxygen  silver  forms  three  oxides,  an 
argentous  tudde  or  suboxide,  a  protoxide  or  nor- 
mal oxide,  and  a  penndde  or  moxide.  Of  these 
the  protoxide  is  the  most  important.  It  is 
obtained  as  a  brown,  pulverulent  precipitate 
when  silver  nitrate  is  treated  with  potassium 
or  sodium  hydroxide.  This  compound  is  used 
to  give  a  yellow  oolor  to  glass  and  finds  some 
employment  in  medicine  as  a  substitute  for 
silver  nitrate.  Silver  nitrate,  or  lunar  caustic, 
is  prepared  by  dissolvine  silver  in  niteic  acid 
and  evaporating  to  crystallisation.  The  ciystalB 
are  large,  colorless,  and  transparent  and  bladcen 
upon  exposure  to  light  or  in  contact  with 
ormnic  matter.  Stiver  nitrate  may  be  fused 
and  is  often  cast  into  sUeks,  the  usual  form 
In  which  tlie  compcnmd  is  used  ae  a  caustic  in 


medicine,  etc.  The  nitrate  is  also  the  basis 
of  many  indelible  inks,  is  a  otmstituent  of 
some  blade  hair  dyes,  and  is  the  form  in  whidi 
some  of  the  silver  is  used  in  photc^raphy.  The 
haloid  salts  of  silver  include  the  chloride,  iodld^ 
and  Inromide.  They  occur  in  nature  but  rwrely 
and  are  not  usual  in  ores.  Th^  may  be  pre- 
pared by  the  action  of  soluUe  iodides,  chlorides, 
or  brfHuides  upon  a  solution  of  silver  nitrate. 
The  haloid  salts  are  sendtive  to  light  action 
and  for  this  reason  are  much  used  in  phot<^- 
raphy.  Silver  su^hide  is  formed  tiy  the  ac- 
tion of  sulphur  or  sulphurous  gases  upcm  silver 
or  its  compounds.  It  is  the  blauE  tarnish  formed' 
upon  domestic  silverware  upon  continued  ex- 
posure and  is  the  basis  of  the  so-called  "oxi- 
dized" finish  upon  articles  of  art.  The  tarnish 
may  be  removed  by  a  weak  solution  of  potassium 
cyanide. 

Silver  Ores.  The  following  table  gives  the 
compositicm  of  the  principal  diver  ores,  grouped 
approximately  in  the  order  of  tiieir  impOTtance: 

WAm  Oonbiidiic  •kraaat  Ponmda 

Natfn  ri^Mr  As.  Often  fai 

■lloys 

Arcenlite  Balphur   Ace 

Ac<-^1 

Proustitfl 

(licht  ruby  nlw). .  Anenio  aod  sulphur   AciAaSi 

A«-M.4% 

(Dark  ruby  silw).  .Antimony  aod  sulphur   AefibSt 


.1% 


Stmbaiute 
(Brittle  nl 


nlvcr)  Antimony  and  BuhAur. .. .  AjuSbSi 

Ac-68.S% 
Corargyritfl 

(Horn  itlnr)  ChloriM   A<a 

Ac -75.3% 

Honto  Tdhirium   Ag)T«  or 

(AcAiOiTfl 

TetnlMdrtte 

(FsU  on)   Complex   nuxture  of 

antiinoDy  or  anenk  atd-  Very 
phidea  with  dlv«r  buI-  Complex 
phidea  and  baas  matak 

Dyaeraaita  Antimony   A^^^ 

Occurrence.  Most  of  these  silver  minerals 
occur  in  combinations  and  mixtures  in  natural 
deposits,  and  ores  received  at  metallurgical 
works  almost  invariably  consist  of  several  dif- 
ferent minerals.  When  found  at  all,  native 
silver  and  the  haloid  compounds  usoally  occur 
in  the  upper  portions  of  the  depodts,  while  the 
sulphides,  arsmides,  antlmonides,  and  otiier  com- 
plex mineraU  are  found  in  the  lover  portinis, 
usually  below  ground-water  level.  This  is  sub- 
ject to  some  variation,  since  it  is  well  known 
that  native  silver  occurs  with  some  of  the  most 
highly  complex  minerals  near  the  surface  in 
the  Cobalt  silver  district  of  Canada.  Dyecrasite, 
one  of  the  usually  uncommon  minerals,  is  com- 
monly found  in  the  Cobalt  ores.  Tetrahedrite 
occurs  in  most  eases  alone.  The  minerals  ood- 
talnlng  silver  as  a  more  or  less  accidental  in- 
gredient are  galena,  sphalerite,  chalcopyrite, 
pyrrhotite,  pynte,  boumonite,  chaloocite,  bor- 
nite,  native  arsenic,  arsenopyrlte  and  certain 
nickel,  cobalt,  and  bismuth  ores.  Galena  often 
contains  silver  up  to  1  per  cent,  or  201  ounces 
to  the  ton,  so  that  at  times  the  value  of  the 
silver  in  ore  is  greater  than  that  of  the  lesd. 
The  Cfleur  d'Alena  district  of  Idaho  is  the  prind- 
pal  locality  in  the  United  States  where  the 
silver  output  is  a  by-product  of  lead  and  rinc. 
These  deposits  were  primarily  largely  valued 
for  thdr  silver  values,  which  formed  a  great 
portion  of  the  surface  ores,  bat  are  now  prind- 
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pally  worked  for  their  lead  and  zinc  content, 
ftltiiDiigfa  the  ailver  is  an  additional  aaaet  that 
helps  nUrteriallj  towards  the  total  values  re- 
covered. In  Europe  the  greater  portion  of  the 
■Uto-  productitni  u  derived  from  galena  orest 
and  in  the  United  States  a  large  percentage  of 
the  lead  is  obtained  from  argentiferous  ores. 
Copper  ores  frequaitlj  contain  considerable  sil- 
ver, notably  in  the  Butte  district  of  Montana. 
In  one  of  the  mines  of  this  dietrict,  the  Butte 
ft  Superior,  silver  occurs  with  a  zinc  minerat 
The  famous  copper-bearing  sdiist  of  Ifansfeld, 
Germany,  also  carries  silw. 

Silver  ores  occur  in  the  rocks  of  various  geo- 
logical  ages — in  gneiss  and  allied  n>cks»  in  per* 
j^yry,  trap,  saMsttue,  limestone,  and  shales. 
The  veins  often  intersect  eruptive  rodcs,  as 
trachyte  or  porphyry,  or  the  sedimentary  forma- 
ticms  in  the  vicini^  of  such  rocks,  and  have 
often  owed  their  existence  to  the  dynamic  proc- 
esses and  vapors  from  below  attending  erup- 
tions. The  usual  gangues  are  calcite  or  quartz 
and  frequently  dolomite  or  barite. 

Prodnctlou.  For  many  years  the  silver  mines 
of  Mexico  have  bem  by  far  the  richest  on 
record,  and,  in  spite  of  the  former  imperfect 
methods  cf  mining  and  transportaticm,  Mexico 
has  produced  more  than  one-third  of  the  total 
output  of  the  world's  silver,  me-half  of  the 
production  of  the  Republic  having  been  derived 
from  the  central  mining  districts  of  Guanajuato, 
Zacatecas,  and  San  Luis  Potosf.  Until  ISeO 
Bolivia  and  Peru,  followed  hy  Chile,  were  next 
to  Bifexioo  in  importance  of  silver  produetltm. 
From  1895  to  1B16  the  remarkable  development 
of  silver  in*»**ng  in  the  western  part  of  the 
IMited  States  has  increased  the  output  so  that 
it  now  ranks  second  to  that  of  Mexico,  and  at 
present  these  two  countries  supply  nearly  three- 
quarters  of  the  world's  total  annual  production 
of  this  metal.  The  Comstock  lode  in  Nevada  is 
the  greatest  silver-producing  locality  in  the  his- 
twy  ci  the  United  States,  although  its  pres- 
ent  output  is  insigniBcant.  The  principal  sil- 
ver camp  in  1916  was  Tonopah,  Nev.,  possibly 
the  most  important  of  the  Western  mineral 
districta  There  are  other  smalls  but  important 
camps  in  Nevada,  while  there  are  several  in 
Colorado,  Idaho,  and  other  of  the  Western 
States.  In  Europe  Spain  has  been  the  most 
productive  counti^.  The  richest  mines  are  in 
the  Province  of  Qnadalajara.  Tliey  were  ex- 
t^sively  operated  as  late  as  1848.  but  recmtly 
the  qualify  of  production  has  decreased.  Aus- 
tria-Hungary, »UH>ny,  and  Harz  Mountain  dis- 
trict in  Germany  have  contributed  largely  to 
the  total  out|>ut  of  Europe.  The  silver  mines 
of  Norway,  at  Kongsberg,  have  long  been  fa- 
mous, aluioDgh  their  present  output  is  not 
important.  The  mines  of  Lanrion  in'  Attica, 
famous  in  antiquity  for  llieir  large  production 
of  silver,  are  now  worked  mainly  ror  lead. 

The  anniml  silver  production  of  the  United 
States  has  Increased  steadi^  from  an  average 
of  about  600  kilograms  in  1834  to  more  than 
4,000,000  kilograms  in  1913.  The  total  reported 
production  during  this  period  is  approximately 
120,000,000  kilograms.  Of  this  total  the  fa- 
mous Comstock  lode  in  Nevada  produced  ap- 
proximately 6,000,000  kilograms  during  toe 
period  from  I8fi9,  the  year  of  its  discovery, 
until  1891.  The  value  of  the  gold  produced  with 
the  silver  from  these  mines  amounted  to  more 
Oan  «140,000,00a  The  production  of  silver 
in  tiie  United  States,  eloaslfled,  is  shown  in 


the  first  table.  The  second  table  shows  the 
world's  production  of  silver  for  1911,  1912,  and 
lOlS. 

SILVER  PBODUCnON  IK  THE  UNTTED  STATES* 
Di  nm  ouHoss 


WKATM 

1014 

(WlO 

200 

100 

100 

639,700 

366,700 

398,600 

AmoDS  

3,445.000 

3.912,000 

4,306.600 

California  

1,384.800 

1,421,500 

1,744,600 

7,033,100 

8,989,700 

8,612,900 

200 

100 

100 

Idaho  

7.862,900 

9.477,100 

12,689,600 

miQou  

1,800 

2,300 

1,800 

700 

543  000 

333  700 

404  500 

30,000 

38.900 

60.000 

Montan*  

12,S24,000 

12,640.300 

1 10,746,000 

13351,400 

16,957,400 

14,814,200 

1,460,600 

1,666,900 

1,682,100 

North  CsroUiiE  

2,300 

1,700 

1,800 

800 

r  <  AAA 

M,UUU 

ueo,7uu 

South  CuvUna  

too 

South  Dakota  

206,800 

172,600 

180,600 

112,000 

109,000 

96,400 

379,800 

429,800 

601,000 

Utah  

13.076.700 

11.282,800 

11,397,600 

700 

200 

1,000 

350,800 

218,700 

54,100 

Wyoming  

300 

1.200 

100 

Copdiwiital  U.  S.  

63,761,000 

66,796,200 

67,918,600 

6300 

6,300 

9,700 

1,500 

Total  

63.766300 

66301,000 

67,929.700 

*  Fi^iiwwi  lug  sad  w*^*^  Jovmal,  Jan.  9, 191S. 

It  is  not  posdbls  to  forecast  the  silver  pro- 
duction of  tne  world  with  any  dc^iree  of  ac- 
curacy.  Tlie  large  production  nam  sueh  great 

WORLD'S  PRODUCTION  OF  SILVER* 
■HBUBBS*  noDDonoi  —  mmtSlOTOHS 

(Froco  ttattotfoal  raportof  lbs  M«tallcMeUnbaft.Fraiildurfc. 
aiH-Mafaj 


Qnat  Britain  

Oermany  

Beloium  

Spain  and  Perusal  

Fnaix  

Austria-Huntarr  

Italy  

Norway  

RiMaia  

Turiuiyt  

Swadan  .«.■.....•••..• 

Total  Europe   

United  Stat«a  

Mexico  

Central  and  South  Anwrioaf. . . 
Canada  -•■ 

Total  Anwrioa  

Alia  (Japan)  

Auatndia  

Total  prodnotfoo  


1911 


536.1 
420.0 
264.7 
134.9 
53.0 
63.1 
14.2 
7.2 
4.9 
13 


1499.6 


3891.9 
1066.6 
200.0 
506.2 


6656.7 


141.6 


129.1 


74273 


1912 


499.3 
476.0 
262.7 
1173 
47.0 
61.2 
12.1 
7.6 
6.0 
13 
1.2 


14813 


4073.0 
(10633 
200.0 
698.4 


5929.6 


138.1 


136.4 


7685.8 


1918 


396.1 
637.9 
280.0 
tl30.0 
t47.0 
58.9 
14.4 
t8.0 
t5.0 
13 
M 


1478.7 


4069.1 
$11693 
200.0 
6463 


69743 


148.9 


143.0 


7748w4 


*  EnciBeering  aod  Mining  Journal,  Jan.  9, 1916. 

t  Eadmated.      t  Fiaoal  yean  1910-1911  and  1911-1912. 

silver  districts  as  Tonopah,  Nev,,  and  the  Ct^It 
camp  in  Canada  were  mce  regarded  with  ap- 
pretoislMi  by  many  Western  operators,  who 
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feared  a  depreisiiig  effect  upon  ailver  quota- 
tions, but,  as  a  matter  of  fact,  the  increftse 
in  total  production  has  had  little  or  no  effect 
upon  itm  prioe.  It  Is  true  that  for  several 
periods  the  prioe  of  silver  baa  gcme  below  SO 
ooits  per  ounce,  a  point  that  naa'  been  ccm* 
tiderea  about  tjie  profitable  limit  for  manf 
mines,  but  on  the  other  hand  there  have  he&i 
long  periods  through  which  the  price  has  re- 
mamed  consistently  above  that  point.  For 
the  production  of  ulver  and  its  use  as  money, 

see  HONET;  PBBOIOITS  HBTAU. 

Ketallnrgy.  The  variety  of  processes  for  the 
ezteaetion  of  silver  from  ita  ores  la  ao  great 
that  only  a  general  review  of  the  moat  Impor- 
tant is  pouible  here.  In  all  easea  the  silver 
Is  at  last  obtained  in  union  witii  lead,  sine,  cap- 
per, or  mercury,  or  in  scdution,  from  which  it  can 
be  precipitated  as  metal  or  sulphide  or  chloride, 
or  else  it  is  separated  by  electrolysis  from  its 
oomUnations.  The  methods  of  extraction  thus 
fall  into  three  main  groups — designated  as  dry 
prooessea,  combined  dry  and  wet  proceesea,  and 
dectroljrtic  processes.  As  a  matter  of  fact, 
however,  the  latter  dlviaion  Is  not  a  true  one, 
■inoe  deetrolysia  la  cmly  a  st^  or  auxilia^. 
In  one  of  the  other  proeesses.  Esaentially  the 
metallurgy  of  silver  mi^  he  Iwoadly  ciaased 
under  the  two  heads  of  Are  metalluigy  and 
wet  metallurgy. 

Dry  Process,  or  Fire  Metallurgy.  The  ex- 
traction of  silver  under  this  method  is  effected 
by  converting  the  metal  into  a  silw-lead  alloy 
miieh  is  cupeled  in  a  furnace,  or  hy  forming  a 
■llver-eopper  alloy  in  eopper  smutlng,  fnun 
which  tae  silver  Is  finally  extracted  l>7  ^a- 
solution  and  electroljrtic  deposition.  The  pr(H 
duction  of  the  silver-lead  alloy  depends  upon 
the  jmwer  which  moltep  lead  possesses  of  db- 
solvmg  silver  from  its  ores  or  oompoimda.  The 
lead  readily  alloys  with  the  silver,  and  the 
process  is  carried  out  either  by  dmple  melting 
or  by  a  oMnUnation  of  roasting  and  melting. 
Tbe  allver-lead  alloy  is  called  work  lead.  When 
the  silver  in  the  lead  ta  not  in  great  enough 
quantity  to  make  direct  eupdlation  profltabTe, 
an  intermediate  process  of  concentration  is 
carried  out.  Different  processes  are  required 
to  produce  work  lead  from  ores  and  from  matte, 
speisB,  alloys,  and  other  intermediate  products. 

The  variations  of  the  fire  process  are  all 
modlilcationa  of  two  general  syitems — one  in 
which  the  ore  ia  introduced  into  a  bath  of 
molten  lead  in  a  reverberatory  furnace,  and 
the  other  the  reduction  of  the  ore,  or  other 
product,  with  materials  rich  in  lead  in  a  blast 
jumace.  The  processes  are  known  as  rever- 
beratory and  blast-furnace  processes.  The 
former  is  used  to  some  extent  abroad,  but  in 
the  United  State*  the  blast-furnace  nrstem  Is 
almost  universally  followed.  If  the  silver  con* 
tent  of  the  work  lead  is  less  than  about 
0.12  per  cent,  the  lead  is  preferably  treated 
either  by  the  Pattinson  process  or  by  sine  de- 
ailverisation.  In  the  Pattinson  process  the 
work  lead,  by  slow  cooling  from  the  molten 
state,  is  separated  into  crystals  poor  in  silver 
and  a  molten  portion  rich  in  silver.  If  the 
richer  portion  is  separated  it  can  again  be 
divided  into  a  poorer  solid  part  and  a  richer 
liquid  allc^.  This  operation  can  be  repeated 
until  the  enriched  lead  contains  2.5  per  cent 
of  rilver.  The  Pattinson  process  is  conducted 
in  pots  of  east  steel  or  cast  irtm.  The  crystals 
are  separated  frmn  the  mother  liqnor  either 


by  ladling  them  out  of  the  pot  or  else  by 
tapping  off  the  mother  liquor  and  leaving  the 
crystals  behind.  The  formation  and  separation 
of  tile  crystals  are  effected  either  Btiixing  the 
eoirilng  mass  or  1^  blowing  steam  throuj^  it. 

In  nnc  desilverization  the  silver  is  aerated 
from  the  work  lead  in  the  form  of  a  zinc-silver- 
lead  allo^  the  lead  poor  in  silver  remaining 
behind,  llie  process  is  based  upon  the  fact  that, 
if  argentiferous  lead  be  melted,  pieces  of  zinc 
formuu:  altogether  from  IH  to  2  per  cent  of 
the  w^bt  of  the  lead  thrown  upon  the  surface, 
the  temperature  of  the  bath  raised  to  the  melt- 
ing  point  of  the  zinc,  and  the  whole  thorou^^ly 
stirrad  1^  mechanical  devices  or  hy  the  passage 
of  dry  steam  and  allowed  to  cool,  a  crust  or 
scum  forms  upm  the  surface  as  the  temperature 
is  lowered,  and  this  scum  is  a  mixture  of  solt^- 
fled  lead  alloys,  zinc,  and  silver.  The  scum  is 
lifter  than  the  molten  lead  and,  containing  all 
the  silver  originally  present  in  the  lead,  it 
can  easily  be  separated  from  the  rest  of  the 
metal  forming  the  bath.  After  separation  the 
excess  of  lead  present  is  removed  by  ltquati<m 
<see  Ln)UATK»i),  a  process  based  upon  toe  bust 
that  tlw  alloy  has  a  high^  melting  point  than 
the  lead  itself.  The  scum  is  placM  in  pots  or 
reverberatory  furnaces  utd  heated  until  the  ex- 
cess of  lead  melts  and  separates  from  the  solid 
aXlof.  The  latter,  or  rich  scum,  is  next  heated 
for  the  separatimi  of  zinc  by  the  process  of  dis- 
tillation, or  oxidation,  or  treatment  with  fluxes, 
so  tiiat  only  the  silver  and  lead  remain.  The 
cupeliiw  process  consists  of  an  oxidising  mdting 
1^  the  wad  in  a  reverberatory  or  cup^fnmaos. 
It  may  be  performed  in  stages  or  continuously. 
The  work  lead  is  charged  into  the  furnace  with 
a  quantity  of  litharge,  and  the  mass  Is  slowly 
melted  by  increasing  heat.  Successive  scums 
aro  formed  on  the  molten  surface;  these  scums 
containing  litharge  mixed  with  other  oxides  of 
lead,  together  with  impurities,  are  scraped 
from  time  to  time.  Tne  remaining  product  is 
silver  containing  about  10  per  cent  <n  unporities. 
This  is  then  again  r^e^  mora  Utiurge  beii^ 
added  and  the  nultiag  and  skimming  process 
repeated. 

The  dry  or  fire  process  is  responrible  for 
the  greater  part  of  the  silver  produced,  but  the 
wet  processes  are  important  in  metallurgy, 
since  they  account  for  a  production  of  the  metal 
from  ores  too  poor  to  be  treated  by  the  fire 
process.  Wet  metaUurgy  of  rilver  u  dwapsr 
and  simpler  than  the  fire  process  and  is  among 
the  most  highly  develc^ted  of  metallurgical 
tems. 

Argentiferous  copper  ores  (see  Copfeb,  Mbtax.- 
lubqt)  are  treated  in  such  manner  that  silver 
and  gold,  if  the  latter  is  present,  follow  the 
copper  into  the  matte  and  crude  metal.  The 
usual  practice  in  the  United  States  is  to  sepa- 
rate toe  precious  metal  from  copper  by  elec- 
trolytie  roflning.  Crude  copper  is  partially  re- 
fined in  revermratory  furnaces,  thus  removing 
the  greater  part  of  the  base  metal  and  Im- 
purities.  From  this  furnace  molten  metal  is 
cast  into  the  form  of  anode  plates,  and  these 
are  suspended  in  multiple  with  cathode  sheets 
of  thin  pure  copper  in  a  tank  containing  an 
electrolyte  of  eopper  sulphate  and  sulphuric 
acid.  On  passing  a  current  of  electricity,  tiie 
et^per  is  dissolved  from  the  anode  and  deposited 
on  tiie  cathode  in  a  pure  state,  leaving  the 
Inse  metal  imparities  and  the  precious  metals* 
in  the  form  of  a  sludge,  or  mud,  which  Is  sob- 
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mcprnQj  treated  by  Are  and  reduced  to  metal 
ban.  A  further  aeparatitm  may  be  made  if 
gold  is  present.  The  gold-silver  separation  Is 
made  before  melting  the  sludge  into  oars. 

Wet  ProceaMB.  The  amalgamation  of  silTer, 
one  of  the  aatliest  of  the  wet  processes,  is 
performed  by  grinding  the  on  and  mixing  it 
witii  nerenry,  ather  in  the  presence  of  chemical 
reagents  or  witliont  tiiem.  The  grinding  is 
done  in  mter,  and  during  the  process  the  rihrer 
unites  with  tiie  mmnur,  forming  an  amalgam 
that  is  afterward  distilled,  the  mercury  being 
driven  off  as  a  vapor  and  the  silver  Wt  be- 
hind in  a  spongy  form,  iriiich  is  afterward  melted 
into  bars.  Amalgamation  with  mercury  alone 
is  eonqwrattvely  rare  in  the  metallurgy  of  sil- 
ver and  can  be  applied  only  to  those  wee  in 
which  the  sliver  occurs  in  a  free  metallic  state. 
It  Is  aidd  to  have  beni  fwmerfy  used  extawdvely 
fn  Peru,  Chile,  and  Mexico  and  may  yet  Iw 
used  to  scone  extent  in  countries  where  otm 
of  the  requisite  kind  are  to  be  found. 

Amal^mation  with  tiie  use  of  chemical  re- 
agents IS  empl<^ed  where  silver  exists  in  the 
combined  form,  either  with  sulphur,  arsenic, 
antimcmj^,  or  eomUnotions  of  two  or  more  of 
them.  Within  the  sec^  of  tfals  elasdflcation 
come  the  processes  known  as  the  Caso,  KrOhnke, 
Fmtlo,  and  Washoe  processes.  Of  these  the  Urst 
two  have  never  become  poplar  nor  widdy  used, 
but  both  the  Patio  and  Washoe  processes,  al- 
most identical  in  chemistry  but  differing  in 
mechanical  application,  have  had  an  extremely 
wide  asplication.  The  Patio  process  is  of  great 
antiquity  and  is  said  to  have  been  first  applied 
bj  one  of  ibe  Spanish  operators  at  Pachnca, 
llcadco.  In  the  early  part  of  the  sixteenth  cen- 
tury. Its  name  la  dwlved  from  the  Spanish 
wivd  for  a  paved  eonrt,  or  floor,  which  is  known 
as  a  patio.  The  process  was  extensively  need 
in  Ifeodco  and  the  Central  and  South  American 
countries.  In  its  application  the  ore  is  first 
ground  in  edge  runners,  or  Chilean  mills.  (See 
GmiDiKO,  Cbushiho,  and  PuLvramiia  Ma- 
CHiKEKT. )  Then  fine  grinding  Is  done  In  an  ar- 
rastra.  This  machine  ccmsists  of  a  circular 
dnnearion  in  the  ground  hariiw  its  ddes  and 
bottom  lined  with  hard  stons.  In  the  omtre  of 
the  pit  floor  Is  a  |m-amidal  stone  with  a  hde  in 
ttie  top,  on  which  pivots  a  vertical  poet,  supported 
at  its  upper  end  by  a  horizontal  beam.  This 
poet  carries  two  or  four  horizontal  arms,  to  each 
of  which  is  fixed,  throTigh  chains  or  thongs,  one 
or  more  Uoeks  of  hard  rock.  The  bloats  are 
so  arranged  that  when  grinding  the  front  end 
is  sli^tfy  lifted  fr«n  uie  fiow,  tiie  rear  «nd 
dragging.  By  revolving  the  vertical  shaft  these 
Uodu  are  draped  around  in  the  pit,  grinding 
the  ore,  which  is  deposited  on  the  floor.  The 
movement  of  the  machine  was  originally  pro- 
rided  by  animals,  but  later  applications  used 
steam  or  water  power.  The  ore  is  ground  with 
snfficient  water  so  that  when  it  is  removed  from 
the  arrastra  It  Is  in  the  form  of  a  thin  mud. 
This  mud  i»  then  placed  m>on  the  amalgamatlcm 
floor,  or  patio,  in  small  neaps,  or  tortas.  llie 

Sstio  is  simply  a  qweious  yard  paved  with 
sgrtones  or  cement,  preference  given  to  ma- 
terial as  imperrious  as  possible  to  mercury. 
When  first  formed  the  tortas  are  about  the 
consistency  of  thick  mud.    They  are  given  a 

Srinlded  layer  of  salt  and  turned  with  a 
ovel,  after  which  a  troop  of  horses  or  mules 
is  driven  around  in  the  torta  for  a  number 
of  hours  each  day.   Turning  by  shovels  follows 


the  treading  process,  and  then  another  period 
of  treading  follows.  After  a  aufflcient  number 
of  repetitions  of  these  alternate  processes .  snl- 
phate  of  copper  in  one  form  or  another  Is 
sprinkled  over  the  torta  and  mixed  by  a  rimilar 
procedure  of  shoveling  and  treading.  J£et- 
curv  is  then  added  in  a  finely  dirided  state  and 
is  m  turn  mixed  in  by  turning  and  treading. 
Altogetiier  this  treatment  of  the  torta  liurta 
from  three  to  six  weeks  and  is  oonridered  com- 

C'  I  when  70  per  cent  of  the  sliver  otmtoit  has 
amalgamated.  The  amalgam  is  separated 
from  the  other  materials  hy  aritating  the  torta 
slowly  in  tanks  with  water.  The  heavy  amal- 
gam settles  to  tile  bottom,  while  the  water  is 
agitated  enough  to  carry  off  the  llj^ter  ore. 
The  amalgam  is  collected  and  premed  Into  bags, 
aolds,  or  bottles  and  is  then  ready  for  distHIa- 
tlon.  Ha  Patio  process  Is  now  sddom  ot 
never  used,  having  Men  superwded  In  the  last 
10  years  first  1^  the  Waahoe  process  and  then 
by  eyanidlng. 

The  Washoe  process  of  amalgamation  Is  the 
one  developed  and  most  frequently  used  In  the 
United  States  to  take  the  place  of  the  Patio 
process.    It  was  widely  used  before  being  re* 

ftlaoed  1^  still  more  economical  forms  of  metal- 
urgy.  Its  chemistry  is  Identical  with  that  of 
the  Patio  process.  The  ore  Is  crushed  In  break- 
ers, stamp  mills  and  rwrindlng  machines  form- 
ing a  ftoely  ground  pulp,  just  as  in  the  Patio 
process.  "Die  pulp  is  then  passed  to  pans  with 
either  wood  or  Iron  sides,  but  having  cast-iron 
bottoms.  They  are  from  2  to  2%  feet  deep 
and  from  4  to  6^  feet  in  diameter.  A  oentru 
revolving  apparatus,  equipped  with  grinding 
shoes,  bears  down  upon  tiie  east-Iron  bottom 
and  performs  a  grinding  service.  When  the 
ore,  togetlier  with  mercury  and  the  necessary 
chmnicals,  is  introduced  into  the  pan,  a  p«-iod  of 
grinding  and  smalgamaHon  follows.  This  Is 
analogous  to  the  shoveling  and  treading  of  the 
tortas  in  the  Patio  process.  By  means  of  me- 
chanical energy  and  steam  heat,  however,  the 
time  required  for  the  fruition  of  the  process 
is  much  reduced.  When  amalgamation  has  been 
completed  the  contents  of  the  pan  are  emptied 
into  a  settler.  In  whldi  the  pulp  Is  diluted 
with  water  and  gentle  agitation  provided,  al- 
lowing the  amalgam  to  settie  to  the  bottom 
while  the  ore  piup  is  washed  away.  This  is 
the  same  as  the  washing  process  used  In  the 
Patio  system.  A  later  aevelopment  of  the 
Washoe  process  Is  known  as  the  Boss  process, 
or  continuous  system.  Identical  tbeoreticallj^ 
with  the  systems  described,  but  performed 
through  a  series  of  pans  operated  oonnnnously, 
thus  avoiding  the  necessity  for  stoi^ng  and 
emptying  eacn  pan.  It  is  simply  a  mechanical 
improvement  upon  the  Washoe  process. 

When  the  ore  is  so  complicated  as  to  require 
roasting,  that  process  is  applied  for  the  purpose 
of  removing  volatile  interfering  elements  such 
as  sulphur,  arsenic,  antimony,  etc.  After  being 
roasted  the  ore  may  be  tTMited  rither  by  the 
Patio  or  Washoe  process. 

Distillation  is  tiie  final  operation  throng 
which  the  eilv^niercnry  alloy,  or  amalnm,  is 
separated.  Cast-iron  retorts  are  usually  em- 
ployed, the  mercury  vapor  bdng  cooled  in  a 
condenser. 

Another  class  of  wet  processes  Is  that  in  which 
the  silver  Is  dissolved  In  aqueous  solutions  and 
later  recovered  from  them  by  precipitation.  The 
silver  is  first  converted  into  a  compound  soluble 
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in  water  or  certain  aqueous  Bolntiims,  and  suit- 
able reagents  used  to  precipitate  it.  The  soluble 
idlver  compound  may  be  the  chloride,  the  sul- 
phate, or  the  <7anide,  i.e.,  the  doable  cyanide 
of  silver  and  an  alkaline  element.  Than  are 
Mveral  processes  by  which  flilror  is  obtained  as 
chloride.  The  Angustin  process  uses  brine  as  a 
Bolvent  and  metallic  copper  as  a  precipitant.  The 
Patera  process  uses  sodium  tniosnlphate,  and 
the  Kiss  process  calcium  thiosulphate  as  solvent. 
In  the  Kueeell  process  the  silver  as  metal  or 
metal  sulphide  is  brought  into  solution  by 
sodium-copper  thioeulphate,  and  in  the  Ziervogu 
process  the  silver  is  converted  into  sulphate  and 
dissolved  in  hot  water.  In  the  cyanide  process 
the  ore  is  treated  with  a  solution  of  an  alkaline 
cyanide,  forming  a  double  cyanide  of  the  silver 
and  alkaline  metat.  PreGipitotion  from  the  solu- 
tion is  by  means  of  zinc,  aluminium,  or  elec- 
trolysis. The  Augustin,  Patera,  Ziervogel,  and 
Kiss  processes  are  rarely  practiced  now.  In 
the  Russell  process  tiie  silver  present  as  metal 
or  sulphide  is  dissolved  by  a  solutitHi  of  sodium- 
copper  thiosulphate  and  precipitated  by  sodium 
Biuphide.  The  Ziervogel  process  is  used  in  treat- 
ing copper  ores  conmnfng  silver.  By  careful 
roasting  the  silver  in  such  ores  is  ccmverted  into 
sulphate,  and  this  is  dissolved  by  treating  the 
roasted  ore  with  hot  water.  The  silver  is  pre- 
cipitated by  metallic  copper.  The  Russell  proc- 
ess is  still  in  use  in  some  cases,  especially  in 
treating  aeewmalated  tailings  contaminated 
with  organic  matter  and  thus  not  amesiable  to 
Oyanidation. 

Xlectrolytio  Procesaaa.  The  electrolytio 
process  has  been  used  to  separate  the  silver 
from  the  lead-silver  produced  at  smelting  works 
from  argentiferous  lead  ores.  The  silver  allor 
is  remelted  and  cast  into  plates  as  anodes,  wi^ 

Slates  of  pure  lead  as  cathodes.  The  electrolyte 
I  a  solntfon  of  lead  fluosiUcate.  The  separaumi 
of  diver  from  the  gold-silver  alloy  ohtoined  in 
cupeling  rich  silver  lead  is  successfully  accom- 
plished by  electrolysis.  The  alloy  is  cast  into 
anode  bars  and  suspended  with  cathodes  of  pure 
silver  in  an  acid  electrolyte  of  silver  nitrate, 
where  the  silver  is  deposited  upon  the  cathode, 
leaving  the  gold  in  the  form  of  a  residual 
sludffc.  The  cathode  silver  is  melted  in  a  small 
eopa.  furnace  and  refined  until  the  quantity  of 
impurities  present  has  been  reduced  to  0.001 
or  0.002  per  cent. 

Cyaaiide  Process.  From  1006  to  1916  the  ^ 
plication  of  the  cyanide  process  in  silver  recov- 
ery was  Bo  complete  that  it  practically  repla^ 
all  other  wet  ^stems.  This  process  depends 
upon  the  solubility  of  the  silver  double  cyanide 
in  aqueous  solutions.  The  cyanide  ^tems  now 
in  use  m^  be  divided  Into  tnree  general  classes. 
The  first  of  ^ese  makes  use  only  of  percolation, 
in  the  practice  ol  which  the  ore  is  ground  so 
as  to  make  a  minimum  of  very  fine  or  eoHoidal 
matter,  as  much  as  possible  of  the  ore  being  put 
into  finely  graniiUr  form.  This  is  put  into  a 
tank  equipped  with  a  filter  bottom,  and  the 
cyanide  solution  allowed  to  percolate  tiironc^ 
it.  In  its  passage  the  silver  is  dissolved. 

Under  the  second  system  part  of  the  ore  is 
fawted  by  percolation  and  part  by  agitation. 
Tlie  latter  is  applied  to  oiay  the  very  flnsly 
divided  ore  that  can  be  kept  in  suspensitm  hy 
economical  mechanical  means.  The  finely  di- 
vided portion,  known  technically  as  slime,  Is 
Mparated  by  a  classifying  machine  from  the 
Had  and  is  put  into  a^tatlng  taaka.  The  rea- 


son for  agitation  is  that  slimes  consist  largely 
of  colloidal  matter  which  cannot  be  pereolated, 
since  It  will  not  permit  the  passage  of  solntinis 
throu^  its  impervious  bed.  Should  this  ma- 
terial be  discarded,  as  was  dtme  in  the  early 
days  of  the  prooees,  it  would  entail  a  large  loes, 
since  the  slime  usually  carries  much  silver. 
In  the  third  method  all  of  the  ore  is  treated  as 
slime  by  first  griuding  it  to  a  state  of  extreme 
subdivision.  Taia  is  usually  referred  to  as  the 
total-slime  method.  After  the  dissolution  of  tiie 
silver  has  been  carried  to  Uie  desired  point  the 
solatimis  ate  separated  from  the  slimes  oy  filtra- 
tion or  by  scAtUiu:  and  decantatim. 

The  solutions  mm  both  sand  and  slime  are 
carried  to  the  preetpitaUon  department,  where 
they  are  run  throiu^  boxes  containing  zinc  shav- 
ings, the  result  bemg  the  precipitation  of  silver 
and  gcdd  upon  the  zinc.  The  latter  is  con- 
sumed during  the  operation,  Uie  precious  sludge 
settling  to  the  bottom  of  tiie  box,  whence  it  is 
gathered,  dried,  fluxed,  and  melted  in  a  crucible, 
usually  of  graphite.  Hie  resulting  ban  are 
usually  shipped  to  a  refinery  for  the  final  treat- 
ment It  oas  been  found  in  some  cases  that 
aluminium  becomes  a  more  satisfactory  pre- 
cipitating agent  than  zinc,  since  it  forms  no 
cyanide  compounds  and  results  in  less  consump- 
tion of  that  material.  Electrolysis  has  also 
been  largely  used  for  precipitation,  iron  anodes 
and  sheet-lead  cathodes  being  used.  The  silver 
is  deposited  upon  the  lead  as  a  plating,  ttw 
recovoy  being  by  cupellation.  A  modlflcatiMi 
of  the  electrolytic  process  is  one  in  which  the 
current  density  is  so  increased  that  the  silver 
is  deposited  as  a  sludge  instead  of  a  plating, 
the  sludge  settling  and  being  recovered  as  wiUi 
zinc.  Both  zinc  and  aluminium  are  used  princi- 
pally at  the  present  time  in  the  form  of  oust  or 
fume,  since  the  finely  divided  form  offers  more 
mrfaee  to  the  actiim  oS  solutions  md  performs 
more  efllcient  woric  than  tiie  metal  in  coarser 
form. 

The  flotation  process  is  simply  a  modification 
of  concentration,  in  which  oUed  sulphides  are 
floated  by  attaching  to  them  bubbles  of  air,  a 
froth  being  formed  on  the  surface  of  the  mix- 
ture contaming  the  valuable  sulphides.  A  skim- 
ming process  recovers  the  froth  and  sulphides, 
which  are  afterward  filtered  and  treated  either 
1^  fire  or  1^  <me  of  the  wet  metallurgical 
metiwds,  often  by  naniding. 

Bibli<^;raph7.  Iltomas  Eglestm,  TTte  Metal- 
lurgy  of  Silver,  Oold,  and  Mercury  in  the  United 
States  (2  vols.,  Kew  York,  1887-90) ;  Manuel 
Eissler,  The  Metallurgy  of  Argentiferous  Lead 
(3d  ed.,  London,  1896) ;  H.  F.  Collins,  "Silver," 
in  Metallurgy  of  Lead  and  Silver,  part  ii  <ib., 
1902);  H.  O.  Hofman,  The  Metallurgy  of  Lead 
and  the  Desilverieation  of  Baae  Bullion  (7th 
impresuon.  New  York,  1004) ;  W.  R.  Cnme, 
Gold  and  SHver  (ib.,  1908);  J.  E.  Clennell. 
The  Cyanide  Handbook  (ib.,  1010-16);  H.  A. 
Hegnw,  Detaila  of  Cyanide  Practice  (ib.,  1914). 

SILVEB^  Fbeb  Coinage  of.    See  Biubtal- 

LI8U. 

SXLVEB,  German.    See  QnoLkx  Silveb. 

SILVER,  Medical  Uses  of.  Metallic  silver 
is  not  used  as  a  therapeutic  agent  but  is  em* 
ployed  in  snrgen^  in  the  form  w  wire  for  sntnr- 
ing  wounds  and  uniting  bone  fragments.  The 
silver  salts  of  the  materia  medica  are  the  ni- 
trate, the  oxide,  and  the  iodide.  Silver  nitrate 
has  already  been  partly  oonddered  under  the 
title  LuiuB  CAUSTia    Externally  the  silver 
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preparations  are  astringent,  stimnlating,  and 
bemoetatic;  in  concentrated  solution,  caustic. 
Of  late  years  a  number  of  compounds  of  silrer 
and  albumen  or  nuolein  have  been  made,  with 
the  object  of  eliminating  the  irritant  properties 
•f  silver  nitrate  while  preeerving  its  alterative 
and  tonic  mialities.  Aiwyrol  and  protargol  are 
r^ueaentatiTeB  of  this  class  and  we  largely  re* 
placing  the  nitrate.  These  are  uaefol  in  catarrhal 
condinau  or  specific  inflamnmtionB  of  the 
mncoua  membrane  of  the  e^e,  nose,  throat, 
middle  ear,  urethra,  and  vagina  and  are  em- 
ployed as  topical  applications  in  conjunctivitiB, 
chronic  pharyngitis,  or  laiTugitis,  in  gleet 
(ehnmic  ureuiritis),  and  inflammation  of  the 
vagina  or  cervix  nterL  btemalhr  aihrer  aaltk, 
principally  the  nitrate,  are  nsenil  in  gastric 
ulcer,  in  combination  with  hyostTamus,  as  a  pilL 
Silver  nitrate  is  a  remedy  of  value  in  idiopathic 
or  nonsyphilitic  ^inal  aclerosis,  but  it  is  often 
ineffectual.  When  the  silver  salts  are  given  for 
any  length  of  time,  they  are  depouted  in  the 
tieeues,  giving  rise  to  a  peculiar  pale  slate-blue 
ecAor  of  the  udn.  Argyna,  as  this  CMidition  is 
called*  ia  not  vuy  amenable  to  treatmoit,  but 
potaasinm  iodide  may  help  to  eliminate  the 
Bobstanoe  from  the  tissues. 
8ZLVBB  AOS.    See  Gouto  An;  Lamv 

LnXRATUKI.  

SILVEB-BELL  TBEE.  See  Snowdbop  Tbbb. 

SCLTBB  CITY.  A  city  and  the  county  seat 
of  Grant  Co.,  N.  Max..,  175  miles  northwest  of 
Kl  Paso,  on  the  Atchison,  Topeka,  and  Santa  Fe 
Railroad  (Map:  New  Mexico,  A  6).  It  is  the 
trade  centre  for  a  large  mining  and  stock  rwion. 
QMt  altver,  copper,  zinc,  and  lead  are  mmed, 
and  tiiere  are  highly  productive  tnrquoiae  mines. 
The  New  Mexico  Normal  School  is  situated  here. 
Silver  Ci^  is  known  chiefly  as  a  health  resort 
for  tuberculosis  patients,  there  being  here  three 
large  sanatorimns,  beudes  the  Fort  Bayard  gov- 
ernment sanatorium  for  soldiers  and  sailors,  9 
miles  to  the  northwest.  In  the  neighborhood 
are  the  interesting  ^iff  dwellings  of  the  Gils 
Biver.  Pop.,  1900,  8785;  1910.  3217. 

SZLTSK  CBEEBu  A  town  in  Ohantauqua 
Co.,  N.  Y.,  on  Lake  Erie,  at  the  mouth  of  Silver 
Creek,  9  miles  east-northeast  of  Dunkirk,  and 
on  the  Lake  Shore  and  Michigan  Southern  and 
the  New  York,  Chicago,  and  St.  Louis  railroads 
(Map:  New  York,  A  5) .  It  has  extensive  grain- 
cleansing-machinery  plants,  and  manufactories 
oi  chairs,  canning  and  other  mill  machinery, 
furniture,  grape  prodneCa,  etc.  Fop.,  1000» 
1944;  1910,  2512. 

SILVEB  EYE.   See  White  Ete. 

Sn/VBBFXN'.  A  minnow  {Noiropia  wkip- 
plei),  common  in  clear  streams  of  the  northern 
interior  of  the  United  States.  It  is  4  inches 
long  and  leaden  silvery  in  color.  See  Plate  of 
Dace  and  Minnows. 

SII«'VBBTISH%  or  Fl8H  Moth.  See 
Bristlxtail;  Cutlass  Fish. 

sniVBB  VUIJEINATfi.  See  ExPLOfllvis, 
Fulmimaiet  and  Anmfee. 

BILVBB  GhLAHOB.  See  ABOcrnxc. 

SILTaBaBATS.  In  United  states  political 
history  the  consnratiVe  wing  of  the  Whig  party. 
It  is  said  t^^ave  derived  its  name  from  the 
long  gray  biir  of  FranciB  Granger  (q.r.). 
Pabtt  NambS. — 

SHiVXB  ULCB.   See  Gold  Lace. 

Sn/VBBKAN,  Joseph  (1860-  >. 
American  mbM,  bom  at  Cincinnati,  OMo. 


See 


An 
He 


graduated  from  the  University  of  C^dnnati  in 


1888,  studied  at  the  Hebrew  Union  College,  and 
was  ordained  rabbi  in  1884.  After  1888  lie  was 
minister  of  Temple  Emanu-El,  New  York.  In 
1900-03  he  served  as  president  of  the  Central 
Conference  of  American  Rabbis.  He  was  a  mem- 
ber of  Mohonk  Peace  Conferences  in  1011-13 
and  vice  president  of  the  International  Peace 
Forum  and  aesoclate  editcnr  of  the  Peace  I^trum 
Magastine  in  1913.  Besides  pamidiletB  on  various 
subjects,  Dr.  Silverman  pnUished  Oatechitm  on 
Judaiem  (1886). 

SILVBB  PABTY.    See  Pabtt  Naubs. 

8ILVBB  PHEASAHT,  Chinbsk.    See  Ea- 

UMGE.  

SII/VBB8IDE',  or  Sand  Sicelt.  A  slender 
fldi  (rf  tiie  family  Athorinidae,  whl^  seldom  ex- 
ceeds 6  inches  in  length.  The  silversides  go  in 
laree  sebools  in  tiie  tropical  and  temperate  ahorc 
vruiere.  A  few  are  fonnd  in  fresh  waters.  All 
have  a  silver  band  alratg  the  side,  whence  their 
name.  When  large  enough  they  are  esteemed  as 
food.   See  Plate  of  Mcfuxts  and  Allibs. 

Sn/VBBSPOT'.    See  Fbttillabi. 

SILVBB  SPBnrO.  The  moflt  noted  spring 
in  Florida  and  one  of  the  largest  in  the  worliL 
It  is  in  Mari<m  County,  at  the  eastern  edge  of 
the  lime-sink  region,  about  6  miles  east-norueast 
of  Oeala.  It  fllla  an  approximately  circular 
basin  about  200  feet  wide  and  30  fert  deep.  It 
contains  about  275  puts  per  million  of  dissolved 
minerals,  chiefly  calcium  carbonate,  and  its  tem- 
perature is  about  72"  F.  The  water,  which  is 
extremely  transparent,  issues  from  several  ir- 
regular  orifices  in  the  bottom  of  the  basin  at  a 
rate  varying  from  about  400  to  800  cubic  feet  a 
second  at  lufferent  seasons,  or  several  hundred 
million  gallons  a  day.  The  stream  issuing  fran 
it.  Silver  Spring  Rnn,  0  miles  long,  is  a  tributary 
of  the  Oklawa&  River  (q.v.)  and  is  navigated 
right  up  to  the  spring  tr^  passenger  steuners 
from  Palatka.  It  has  a  railroad  station  right  on 
its  edge  as  well  as  several  boathouses.  Consult: 
John  LeConte,  in  Amerioan  Journal  of  Soi- 
emoe^  vol.  Ixxxi  (New  Haven,  1861) ;  C.  L.  Nor- 
ton, HamMook  of  Florida  (3d  ed^  New  Yorfc, 
1802) ;  United  States  Oeologieal  Survey.  W«$er 
Supply  and  Irrigation  Paper*,  Noe.  102,  2^2,  S19 
(Washington,  1904-14) ;  Florida  Geological  Sur- 
vey, 7th  AnnwU  Report  (Tallahassee.  1915). 

Sn/VEBTTPS'.    See  Beab,  Qritszly  Bear. 

8ILVEB  WEDDING.  See  Wedding  Anni- 
tebsabies.   

SXLVEB  WEED.   See  PoTEimuA. 

SILVBS,  sSKvCsh.  A  southern  seiqiort  of 
Portugal,  on  the  Silves  River  (Abp:  Portu^l, 
A  4).  Cork  cutting  and  the  exporting  of  fruits 
and  vegetables  form  its  main  iMustries.  In  the 
elevenu  century  Silves  was  the  capital  of  the 
Moorish  Kingdom  of  Algarve  and  was  captured 
by  the  Christians  two  centuries  later.  Pop., 
1000,  9688. 

8ILTE8TBS,  sti'ves^',  PaditAbuand 
(1837-1901).  A  French  novelist,  poet,  play- 
wright, and  critic  bom  in  Paris.  He  studied  at 
tiieEoole  Polyteehniquc  entered  the  govemmcait 
SOTvice,  and  was  finally  onployed  in  the  Bureau 
of  Libraries  and  Archives.  His  first  verses, 
Rimee  newoea  et  vieillea,  appeared  in  1866  with  a 
preface  by  George  Sand.  Other  booka  of  his 
poetry  are :  RenoisMMoes  ( 1 870 ) ;  GFIotre  du 
souvemr  (1872);  Chanaon  dee  Keuree  (1878): 
Ailee  d'or  (1880);  Ohemin  de*  ftoUee  (1885); 
Roaea  d'octobre  (1889);  L'Or  dee  couchanta 
(1800).  SUvestre  composed  ma^  Babelaisian 
tales  for  the  journal  OtI  Blae.   His  prose  con- 
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siBtfl  mainly  of  the  short  stories  which  he  turned 
ont  with  ftudXity,  finished  in  style,  but  nearly 
always  sensual  in  tcaie  and  subject.  He  also 
wrote  La  Butne,  imprwioitt,  poriraitt,  pajftage* 
(1691),  Mid  serenl  draaas^  eanedSa^  ud 
lihrettL 

BXIiVBSTBB  DE  BACT,  Bakht.   S«a  Baot, 

A.  I.,  BabonSiltxbtbs  de. 

BH/yiCTTL'TTTRE.    See  F0KE8TBT. 

8IZ1VIUS.   See  STLvtna. 

BUCANCAS,  Bd-mOtflcis  (Lat  SepHmamoa). 
A  town  of  the  Province  of  Valladolid,  in  Old 
Castile.  Spain,  8  mUes  southwest  of  Valladolid, 
on  the  riAt  hank  of  the  Pisuerga,  BiTer.  Hie 
town  is  situated  in  the  midst  of  a  plain  dcrmted 
to  eultore  of  cereals,  fruity  and  the  vine.  Hen 
an  old  Boman  bridge  spans  the  river  and  mnaiiia 
of  ancient  fortifications  nitt.  In  Simaneos  are 
collected  the  ridiest  archives  of  Spain.  The 
Moorish  alcazar  was  selected  as  the  repository 
by  Charles  V  and  this  received  the  support  of 
Philip  II.  TTieoe  histMical  treasures  are  largely 
nne:rolored.  Pop.,  1900,  1129;  1010,  1112.  In 
084  Simancaa  was  the  scene  of  a  Uoody  battle 
between  the  Christians  and  the  Moors. 

8QaiB8K.  alm-htrsk^.  A  gonnunent  of 
east  Russia  (Hap:  Russia,  G  4).  Area,  about 
10,110  square  miles.  It  rises  to  an  elevatltm  of 
over  1000  feet  above  the  sea  in  the  range  which 
covers  the  eastern  part  along  the  Vol^  The 
western  part  is  low  and  intersected  by  rivers. 
Simbirsk  belongs  to  the  basin  of  the  Volga,  that 
river  forming  its  eastern  boundary.  The  climate 
is  continent^  and  severe;  a  Uxge  part  erf  flu 
surface  is  covered  with  fmsts.  Agriculture, 
tiie  leading  ooeupatton,  is  farored  by  a  fertile 
soil,  and  extensive  cnnis  rye  and  oats  are 
exported.  Linseed  ana  hemp  are  also  grown, 
anid  ttodt  raising  Is  important,  the  sovenunent 
being  noted  for  its  breed  of  horses.  The  forests 
furnish  the  material  for  house  industries,  whose 
chief  products  arq  wagons,  sledges,  and  wooden 
vessds.  Felt  hats  and  boots,  bags,  and  small 
metal  waree  are  also  produeed  In  the  villages. 
The  annual  output  of  the  manufacturing  indus- 
tries (principally  military  cloth,  flour,  and  spir- 
its) exceeds  95,000,000.   Pop.,  1912,  1,997,400. 

BIMBZBSK.  Tlie  capital  of  the  Government 
of  Simbirsk  in  Russia,  on  the  right  bank  of  the 
Volga,  about  980  miles  ea8t>soatheast  of  Moscow 
(Map:  Rus^  G  4).  It  has  a  pleasant  appear- 
ance on  acoount  cS  Ita  numerous  jrai^ens  and 
elevated  positions  above  the  river,  xne  principal 

Eroducts  are  spirits;  a  ctmriderable  trade  in 
orses  is  carried  on.  The  annual  fair  is  still 
of  some  importance.  Hie  town  was  founded  in 
1«48.    Pop.,  1011,  64,072. 

SmCOE,  Amfkt.  A  town  and  the  oaanty 
seat  of  Norfolk  County,  Ontario,  Canada,  on  the 
Grand  Trunk  and  the  Wabash  railways  (Map: 
Ontario,  E  8).  It  has  a  Carnegie  library  and 
owns  its  miter  works.  Pop.,  1901,  2627;  1011, 
8227. 

BSMOOE.  Joum  GuvBS  (1762-1806).  An 
English  soldier,  the  first  Governor  of  Upper  Can- 
ada. He  was  born  at  Cotterstock,  Northampton- 
shire. After  education  at  Eton  and  at  Merton 
College,  Oxford,  he  entered  the  army  in  1771  and 
went  to  New  England  during  the  Revolutionary 
War,  raising  and  conunandlmr  the  Queen's 
Rangers,  as  lieutenant  colwel.  He  was  wonnded 
at  Bnuidywine  tud  at  Itonmonth  and  sur- 
rendered wHh  OnnwalUs  at  Yorktown  in  1781. 
He  was  Governor  of  Upper  Canada  (1701-04), 
Governor  of  Santo  Domingo  (1796-07),  becuw 


lieutenant  general  in  1708,  and  in  1806  received 
the  appointaieot  of  commander  in  chief  in  India, 
but  was  taken  ill,  and.  returning,  died  in  in- 
land. He  founded  Londrai  (q.v.),  Ontario;  and 
Lake  Simooe,  a  oounf^,  aad  a  town  in  Onturio 
were  named  in  his  honor.  ConsoH  D.  C.  Soott, 
John  Oravm  Bimooe  (Toronto.  1005). 

SUCCOS,  tSn/kt,  Laxb.  A  lake  of  Ontarii^ 
Canada,  30  miles  long  and  18  miles  wide,  with  an 
area  of  160  square  miles  (Map:  Ontario,  F  6). 
It  is  about  130  feet  above  Lake  Hurtm,  into 
which  it  discharges  throng  the  Severn,  Lake 
Gouchioliing,  and  Geor j^an  Bay.  In  the  winter 
its  froaen  mrfaoe  forma  a  sorieeable  U^way. 
Barrie  and  Orillia  (qq.v.)  are  its  chief  towns. 
There  are  also  numerous  pleasant  summer  re- 
sorts, with  good  boating  aiM  fishing.  The  vidn- 
ity  was  the  scene  of  the  great  war  between  tin 
Iroquois  and  Hurons,  in  iriiidi  the  latter  were 
almost  exterminated. 

SnCSON  (Heb.  Bhimfdt^;  of  uncertain  de- 
rivation). A  very  cconmon  Hd>rew  name  (also 
Nabatoan),  appMring  generally  in  English  as 
Simrat  (also  Symeon) ;  also  the  name  of  a 
Hebrew  tribe  and  of  its  tradiliaial  ancestor,  the 
second  son  of  Jaoob.  Of  the  patriarch  little  is 
told;  he  took  part  with  Levi  in  the  raid  npmi 
Shediem  (Gkn.  xxxiv),  ms  hostage  for  Itia 
brothers  to  Joscnih  (chap,  xliii),  and  is  cursed 
along  witii  Levi  hr  the  father  in  Jacob's  blessing 
(chap.  xlix).  These  traditions  doubtless  rep- 
resffint  tribal  conditions  in  early  Hebrew  history. 
Up<m  the  conquest  of  Cbnaan  Simeon  appears  as 
aocompanying  Jndah  in  the  ocnqnsat  of  aovthem 
Canaan  (Jn^eaxl).  TUs  seema  to  indicate  that 
Simeon,  irtioae  territory  appears  to  lutve  been 
north  erf  Levi's,  with  its  centre  at  Kadesh  Bamea 
(q.T.),  was  crowded  out  by  Judah.  From  this 
time  SimetHi  almost  disappears  from  history,  ex- 
cept for  a  probably  reliable  record  by  the  Chrou- 
ioler  (1  Chron.  iv.  24  et  seq.)  of  an  expansion  of 
the  tribe  in  King  Hezddah's  time,  even  as  far  as 
the  land  of  Seir.  It  doea  not  figure  at  the  divi> 
flion  the  Kingdnn,  n<w  is  there  any  reference 
to  Simeon  up<Hi  the  return.  (An  old  tradition 
reads  SimeiHi  for  ^imei  in  Zech.  xii.  13.) 
With  this  disappearance  of  the  tribe  goes  the 
testimony  of  its  nonmention  in  Moses'  blessing 
( Deut.  xzxiii ) .  The  legends  of  patriarchal  times 
therefore  stsnd  for  the  nistoric  fact  that  Simeon, 
a  twrder  tribe,  early  lost  its  ideotity,  partly 
throng^  war,  parity  thnm^  amalgamation  wioi 
Judah  or  wil£  desert  tribes,  with  which  history 
may  be  compared  the  fate  of  Dan.  Consult: 
Graf,  Der  Btamm  Simeon  (Meissen,  1866) ; 
Steuemagel.  Einwandenmff  dtr  israeKfitoAen 
BtStnme  ( Berlin,  1901 ) ;  Eduard  Hsyer,  Die 
laraaHen  (Halle,  1906). 

SIXBON,  or  STMEON  (?-c.927).  A  Bul- 
nrian  ruler,  son  of  the  Boris  who  introduced 
Cbristiani^,  which  was  established  firmly  by 
Simefm.  The  latter  created  a  Bulgarian  arch- 
Uahw  independent  of  Coiutantinc^e.  He  was 
tiie  firtt  Pnnee  of  Bulgaria  to  talw  the  style  of 
Czar  or  Emperor  of  all  the  Greda  and  Bul- 
garians, upon  coming  to  the  tJirone  in  800.  His 
greatest  fame  was  as  a  warrior.  He  thrice  laid 
siege  to  Constantinople  and  in  893  concluded  a 
treaty  by  which  the  at;^  became  tributary  to  him, 
as  Servia  also  was  during  most  of  his  reign. 

SIMEON,  Chables  (17S9-18S6).  An  emi- 
nent evangelical  preaehw  d  the  Enrilsh  chwrdi. 
He  was  horn  at  Reading  In  B^Esl^re,  edneated 
at  Eton  aad  at  King's  0(^1^  Cambridge,  and 
was  ordained  a  priest  In  1788.  He  ma  appcdnted 
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TicftT  of  Trinity  Church,  Cambridge,  in  the  year 
of  bis  ordinati<Hi  and  held  this  offloe  to  the  clow 
of  hifl  life.  As  a  preacher  Simeon  was  distin- 
gaiahed  for  an  tmpaaaioned  eranflelicaUam  that 
•t  fliat  roused  a^lnst  him  a  latter  and  pro- 
tneted  oppoeition.  His  eameetneaa,  however, 
Inoo^  fnenda  and  foUowera,  and  in  ooune  of 
time  Simeon  became  a  eoitre  of  erangelloal  in- 
flaenee  that  q>read  itself  over  the  whtue  diuroh. 
He  was  one  of  the  foonders  of  the  Chnrch  Mis- 
sionary Society,  and  his  influence  was  large  in 
the  growth  of  the  Low  Churdi  moranent.  His 
entire  works,  including  a  homiletical  commen- 
tary on  the  Bible,  have  been  published  (21  vols.. 
London,  1840);  also  selections  (2  vtOa^  1864). 
OoBsnlt:  W.  CWM,  Mmtoin  of  the  Uf»  if 
CAorlas  Simmm  (Lmdm,  1847) ;  A.  W.  Brown, 
B«eotl«otion9  of  0*M«m'«  Otnwersalioii  Partim 
<ib.,  ises);  H.  a  O.  Mbole^  CAortM  MnaoM 
(lb.,  189fi).  

SnCBON  (STYLITBS),  slm^fln  stt-lltte. 
See  PiuAB  Sadit. 

SDCVBBOFOL,  B6m'f«-r«'pdt-y'.  The  capi- 
tal of  the  Ooremmait  of  Tanrida,  South  Russia, 
in  the  southwestern  part  of  the  Crimean  penin- 
sula, about  200  miles  southeast  of  Odessa  (Map; 
Bnsaia,  D  5) .  It  lias  a  s^iarate  quarter  for  tne 
lUar  InhaMtsnta  and  a  numbw  moaqnes. 
Fmlt  preeerring  is  the  chief  isdustir.  Iliere 
are  some  manufactures  of  flour  and  tobacco  and 
an  export  trade  in  fruits  and  wine.  Pop.,  1011, 
69,666,  indndisgf  7000  Tatars.  Simferopol  occu- 

Siea  the  site  of  the  Tatar  settlement  of  Ak 
[etchet  (white  mosque). 
enOflDM.   The  famity  ot  simian  or  anthro- 
poid apee.  See  Ara. 

BTHTLAR^lTY  (from  aimiiar,  from  Lat 
smtlw,  similar,  like;  connected  witit  mnitl,  to- 
gether, Gk.  ifuit  hanMt  together,  Skt  soma,  like. 


eqnal,  same,  and  ultlmatefy  with  Eng.  smm). 
In  oeometry,  the  theory  of  similar  systems  and 
•iamar  flgnzm  Two  systcons  of  points,  Ai,  BuOu 
.  .  .  Ai,  Bi,  .  .  .  are  said  to  be  similar  when 
they  can  be  so  placed  that  all  lines,  AiA^  B^Bt, 
OiC»  .  .  .  joining  ourreeponding  points  form  a 


poKil  whose  vertex,  0,  divides  each  line  into 
■eoBsnta  having  a  ooutant  ratio  r. 

In  the  figores  OAi  t  OA,  =  OBt :  OB,  =  .  .  . 
=  r.  Two  flignres  are  said  to  be  simUar  when 
their  vysteau  of  points  are  similar.  The  qrmbcd 


•»,  for  similarity,  is  due  to  Leibntti  and  is  de- 
rived from  the  letter  8. 

When  two  similar  figures  are  so  placed  that 
lines  throng  their  correntonding  pmnts  form  a 
pencil,  they  are  said  to  be  in  perqpeotivc^  and 


AMt  um 


the  vu-tex  of  the  pencil  is  called  their  centre  of 
similitude.  The  above  flguree  are  placed  in  per- 
spective, and  in  eadi  case  O  is  ue  centra  ol 
dmiUtode.  In  similar  flgnreii  If  the  rati<^  r, 
known  aa  the  ratio  of  sfaniUtadek  la  1,  the  figures 


are  evidoitly  symmetric  with  respect  to  a  centre. 
Hence  central  symmetry  is  a  special  case  of  sim- 
ilar flfures  in  perqwetive.  The  term  "centre 
of  similitude"  is  due  to  Buler.  ( See  Sthkktbt.  ) 
BMW  of  the  principal  propositions  of  rimilarlty 


are:  Two  triangles  are  similar  if  they  have  two 
angles  of  one  equal  to  two  angles  of  the  other 
Tespectively.  Mutually  equiangular  triangles  are 
tfiular.   If  two  triani^es  have  the  sides  ot  tiie 


one  respectiveW  parallel  or  pcrpendieolar  to  the 
aides  of  the  ouer,  they  are  similar.  If  two  tri- 
aiDf^  turn  one  angle  of  the  one  equal  to  one 
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angle  of  the  otiier  and  the  including  sides  propor- 
ti<mal,  the  triangles  are  similaT.  If  two  tri- 
angles have  their  sides  propintlonal,  they  are 
similar.  If  two  polygons  are  mutuallv  equi- 
angular and  have  thetr  correq>ondiiig  ^des  pro- 
portional, th^  are  similar.  Areas  of  umilar 
polygons  are  proportional  to  the  sc^uares  of  the 
corresponding  sides.  Volumes  of  similar  solids 
are  proportional  to  the  cubes  of  their  like 
dimensions. 

**TuiT.g^  ^^.le.  See  Rhekhuc,  Fiqubes  or. 

SIXKHOVZTCH,  dm-b»Mch,  Vladihib 
GmoMiEviTCH  (1874-  ).  An  American  ao- 
eial  ectmomist,  bom  In  Rnssia.  He  studied  at 
St.  Petersbni^,  Berlin,  and  Halle,  where  he  re- 
ceived the  degree  of  Ph.D  in  1898.  As  an  ad- 
vanced scholar  be  studied  the  literature  of  scien- 
tific Socialism  and  social  economics,  bringing  to 
the  notice  of  American  students  the  significance 
of  the  Communist  Manifesto  (1847)  as  embody- 
ing the  entire  system  of  Marxian  Socialism.  In 
Ctuumbia  University  he  was  associate  professtff 
of  eooftomic  history  from  1004  to  191S  uid  there- 
tMer  profeasOT  of  economies.  He  was  active  and 
de«ily  interested  in  Bocial-service  wtn-k,  partien- 
larly  at  Greenwich  House.  He  wrote,  besides 
many  articles  on  Russian  life  and  government 
and  on  social  reform,  Maraitm  versut  BoeitUiam 
(1913). 

His  wife,  Maby  Melinda^  Eikgsbubt  Simkho- 
viTCH  (1867-  ),  was  bom  at  Chestnut  Hill, 
Mass.,  graduated  from  BosUm  Univer^ty  in 
1890,  and  studied  at  Badcllffe  College,  at  the 
Vniversity  of  Berlin,  and  at  Columbia.  She  was 
married  to  Professor  Simkhovitch  in  1899.  She 
served  as  head  worker  at  the  CoUece  Settlement, 
New  York  City,  in  1898,  at  Frimdly  Aid  House 
from  1898  to  1902.  and  at  Greenwich  House 
thereafter.  She  was  adjunct  professor  of  social 
economy  at  Barnard  Coll^  in  1907-10,  and  as- 
sociate in  social  economy  at  Teachers  Coll^ 
(Columbia)  in  1910-13,  and  lectured  at  the 
New  York  School  of  Philanthropy  after  1912. 

SnC'LA.  The  capital  of  a  district  of  the 
Punjab,  British  India,  on  a  ridge  of  the  Huna- 
taya,  1000  feet  above  the  sea,  170  miles  north  of 
Delhi  (Map:  India,  C  2).  It  may  be  termed  the 
official  health  resort  of  liidia,  being  the  residence 
of  the  Viceroy  of  India  and  his  staff  during  the 
hot  season  and  the  permanent  hwdqoarters  of 
many  departmoits  of  the  Government  of  India. 
There  are  numerous  fine  public  buildlnn  and  a 
commodious  town  hall.  In  the  surrounding  dis- 
trict European  fruits  and  vegetables  are  culti- 
vated, and  there  is  an  active  export  trade  in 
fruit.  Pop..  1911,  (winter)  14,206,  (simuner) 
36,432. 

SIHUEI/,  Gbobq  (1858-  ).  A  German 
sociolcwist  and  philosopher.  He  was  bom  in  Ber- 
lin and  became  professor  in  the  university  there. 
His  first  book  was  Ueher  todale  Differenginmg 

(1890  ;  4th  ed..  1910),  a  suggestive  study  of  the 
formation  of  social  classes  and  groups.  In  his 
Einleitung  in  die  Moralwitamuw^  (1892  ;  3d 
ed.,  1911)  he  makes  an  daborate  criticism  of 
popular  ethical  notions.  He  also  published 
Philotophie  dea  Odtlet  (1900);  Philotophie  der 
Mode    (1906);    Sohopmhauer   und  Nietzaohe 

(1906) ;  Die  BeliffUM  (1900;  2d  ed.,  1912) ;  Die 
Prohteme  der  CfeteMtMephitMOphie  (3d  ed., 
1907);  8ottologl«  (1906);  Brntptprohleme  der 
Phitoeophfie  (2d  ed.,  1911) ;  Goethe  (1912) ;  For- 
leaungenOber  Ka»t  (3d  ed.,  1913). 

mXMBBN,  HromcH,  Babon  Lakowisth 
voir.  See  Lahowiith  von  SniicxsN.  Heiitbich. 


STBOCONS,  DuAm  (1834-89).  An  American 
physician  and  scholar,  bom  at  Glens  Falls,  N.  Y. 
In  1850  he  went  to  Japan  as  a  medical  ndsdon- 
ary,  but  soon  afterward  entered  the  service  of  the 
Japanese  government.  In  1862-03  he  continued 
medical  study  in  Berlin.  In  1880  he  established 
the  Juzen  Hospital,  inetmeting  voluntary  classes 
of  Japanese  doctors,  and  showing  how  cholera 
should  be  treated  with  the  methods  of  modem 
sanitary  science.  In  1881,  his  health  failing,  he 
returned  to  the  United  States;  but  in  1887,  set- 
tling again  in  Japan,  be  made  a  vystematic  study 
of  Japanese  feudal  institutions.  His  studies  of 
the  Ji^MUieee  village  oommunity  are  td  the  hi(^- 
est  scioitifle  value,  and  those  on  land  tenure 
and  social  institutions  have  been  published  hy 
Wigmore,  in  the  7*ransae(to«M  of  the  Aeiatio  So- 
ciety of  Japan,  vol.  xix  (Yf^c^iania,  1892). 

SnOCOHS,  Edwabd  Bmebson  (1862-  ). 
An  American  decorative  painter.  He  was  bora 
in  CMicord,  Mass.,  graduated  at  Harvard  in  1874, 
and  studied  under  Lefebvre  and  Boulanger. 
After  further  study  in  Brittany  and  Cornwall, 
about  1898,  he  todc  up  his  residenoe  in  Kew 
York  and  became  one  of  the  leading  Amerieaa 
decorative  painters.  His  work,  mlch  is  free 
and  sure  in  execution,  and  possesses  much  charm 
of  color,  includes  mural  paintings  in  the  Massa- 
chusetts State  House  and  in  the  Appellate  and 
Criminal  Courts,  New  York;  nine  panels  in  the 
Congressional  Library,  Wa^ingUm;  four  pen- 
dmnves  in  the  Minnesota  State  Capitol;  deco* 
rations  in  the  Waldorf  Astoria  Hotel,  New  Yoric 
City,  and  in  the  Court  House  at  Iforoer,  Pa. 
Simmons  received  a  gold  medal  at  the  Buffalo 
Exposition  (1901). 

SHOCONS,  FsAiTELm  (1839-1913).  An 
American  sculptor.  He  was  bora  in  Webster, 
Me.,  and  was  self-taught  in  art.  In  1866  he 
went  to  Washington,  where  he  made  portrait 
busts  of  Grant*  Sbennan,  Sheridan,  and  other 
celebrated  men.  After  1868  he  lived  diiefly  at 
Bome,  and  he  was  knighted  1^  BJng  Humbert  in 
1898.  He  executed  about  lOO  portrait  busts  in 
marble,  and  16  public  monuments,  including 
those  to  General  Grant,  William  Einfl^  and  Roger 
Williams  in  tiie  Capitol;  the  Naval  Monument 
( 1898)  and  the  effective  bronze  equestrian  statue 
of  General  Logan — both  in  Washington;  the 
Longfellow  and  Soldiers  monuments  at  Portland, 
Me.  His  ideal  statues  include  "Medusa,"  "Angel 
of  the  Resurrection**  and  '^e  Promised  Lwd" 
(Metro|Kditan  Museum,  New  Toric).  His  work 
is  dignified,  omiseientious,  and  not  without  im- 
agination, but  lacks  emc^ion  and  the  personal 
accent. 

SZHK0N8,  FtrnmroLD  MoLendel  (1864- 
).  An  American  lawyer  and  statesman, 
bora  in  Jones  Co.,  N.  C.  He  attoided  Wake 
Fco-est  College  and  Trinitir  Coll^  (North  Caro- 
lina), graduating  from  the  latter  in  1873.  Ad- 
mitted to  the  bar  in  1875.  he  settled  finally  at 
Newbera  as  tiie  partner  of  ex-C!hief  Justice 
Faircloth.  In  1887-89  he  was  a  Democratic  mem- 
ber of  Congress  and  in  1S93-97  collector  of  in- 
temal  revenue  for  North  Carolina.  As  chairman 
of  the  State  executive  committee  of  his  party 
(I802-I900)  he  was  a  controlling  factor  in  the 
struggle  for  white  supremacy  and  for  the  partial 
diafranchisement  of  the  negra  He  was  elected 
United  States  Senator  in  1900  and  was  reelected 
in  1906  and  in  1912.  Not  an  orator  and  rarely 
speaking  in  the  Senate,  Senator  Simmons  was  a 
tireless  worker  in  the  cwnmitteee  and  a  master 
of  Oe  snbjeets  to  irtiidi  he  gave  his  attentioi. 
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He  was  chi^y  interested  in  the  improrement  of 
inland  waterwaya  and  harbors  and  in  bringing 
about  industrial  prosperity.  Re^rded  as  a  con> 
servative  and  reactionary  in  puiticg,  Simmons 
waa  frequeutily  ebaraed  with  bebng  the  head  of  a 
maehiiM.  During  the  adminiatration  of  Preri- 
dmt  Wilson,  whom  he  mpported,  he  was  chair- 
man of  the  powerful  Finance  Committee  and  was 
one  of  the  framers  and  most  prominent  defenders 
of  the  Underwood-Simmons  Tariff  Act. 

SIMMONS  COIXEOE.  An  institution  for 
the  higher  educaticm  of  women,  incorporated  in 
Boston  in  1899  and  opened  in  1902.  It  wu  es- 
tablished In  aeoordanee  with  the  provision  of 
the  will  of  John  Simmons,  a  Bostm  merdiant 
who  died  in  1670,  to  afford  women  a  college  edu- 
cation together  with  such  a  course  in  art,  science, 
and  indiutiT  as  would  best  enable  them  to  earn 
a  livelihood.  In  1915-16  the  students  in  the 
ooU^  numbered  1083  and  the  faculty  118.  The 
courses  of  instruction  cmnprise  household  eco- 
nomics, secretarial  studies,  library  studies,  gen- 
eni  idcaie^  philanthropic  work,  indusmal 
teaching,  salesmanship,  and  the  apeeial  prepara- 
tion for  student  and  public-health  nurses.  The 
college  offers  a  complete  course  of  four  years, 
short  technical  courses  for  stodenta  having  ade- 
quate preliminary  training,  and  partial  courses. 
Qraduation  from  an  approved  high  school  is  a 
prerequisite  for  admission.  The  college  gradu- 
ate may  ordinarily  complete  the  technical  work 
in  one  or  two  years.  The  coll^  bnftdi^gs  are 
the  mun  instruction  building  erected  in  1004 
on  the  Fenway,  tlie  School  for  Social  Workers  on 
Somerset  Street,  and  eight  dormitories.  The 
value  of  the  college  property  in  1916  was  $3,097,- 
454,  of  which  $2,192,139  is  a  permanent  endow- 
ment fund.  The  library  contains  about  22,000 
volumes.  The  president  in  1014  waa  H.  Lefap 
vour,  PhJ).,  LL.D. 

SnOCOHS  OOLLEaS.  A  coeducational  in- 
stitnticm  for  higher  education,  founded  at  Abi- 
lene,  Tex.,  in  1891.  It  is  under  Baptist  control. 
The  college  confines  Its  courses  to  those  leading 
to  the  degree  of  A.B.,  and  it  has  bectmie  its  pro- 
nounced policy  to  advance  and  expand  along  the 
line  of  vocational  education.  It  inoludes  indus- 
trial arts  and  sciences,  manual  arts  and  sciences, 
agriculture  and  stock  raising.  The  total  enroll- 
ment of  students  In  1914-15  was  512,  and  the 
instmotors  numbered  26.  The  coIImb  has  an 
endowment  of  about  $100,000,  the  value  of  the 
grounds  and  buildings  is  about  $200,000,  and 
the  annual  income  is  about  $40,000.  '^le  preri- 
dent  in  1915  was  Jefferson  D.  Sandefer. 

SIMMS,  WnxiAU  QiLHOBB  (1806-70).  An 
American  novelist,  bom  April  17,  1806,  at 
Charleston,  S.  0.  He  was  admitted  to  the  bar 
in  1827  and  in  the  same  year  published  Lyrical 
and  Other  PoeiM.  In  1828  he  became  editor  of 
the  Charleston  City  Gneette,  the  Union  proelivi- 
ties  of  which  lost  him  money  and  almost  bron^t 
him  physical  ill  treatment  during  the  Nulliflca- 
tion  excitement.  Having  left  Qiarlestm  tem- 
porarily in  1832,  Simms  resided  for  some  months 
at  Bingham,  Mass.  But  the  year  1833  saw  him 
enter  upon  his  true  vocation.  His  Martin  Fdber, 
aHhongh  in  some  respects  a  crude  sensational 
novel,  had  genuine  narrative  powo*.  In  1834  he 
publ^ed  Ovi^  Rivtra,  a  tale  of  the  gold  fever  in 
•  Georgi*,  the  first  of  a  series  of  border  rranances, 
including  Richard  Bvrdi*  ( 1838 ) ,  Border  Bmglea 
(1840),  BeoMOhampe  (1842),  etc,  full  of  the 
erime  and  en^ltement  that  filled  the  Soutii 
in  those  years  and  TshiaUe  as  pictures  <A  local 


oonditions.  0^  Rivers  was  followed,  however, 
by  a  story  which  showed  Simms  more  profitable 
lines  along  which  to  walk  as  a  disciple  of  Cooper. 
This  was  his  Yemaeaee  (1836),  a  tale  of  Indian 
warfare  in  Colonial  Carolina.  This  is  by  many 
regarded  as  his  beet  work,  thou^  perhaps 
equaled  by  stane  of  the  Revolutiona^  romances 
which  began  the  same  year  with  The  Parieian 
and  were  continued  with  MelluAampe  (1836); 
The  Einemen  (1841),  afterward  (1854)  pub- 
lished as  The  Sooui;  Katherine  Walton  ( 1851 ) ; 
WootJora/*  (1864) ;  The  Forayera  {185B) ;  Eutato 
(1856).  These  romances  dealing  with  the  parti- 
san warfare  of  Marion  and  other  traekers  m  the 
Carolina  swamps,  in  a  manner  almost  wotihy  of 
Cooper,  display  a  fund  of  historical  knowledge, 
of  vigorous  description,  and  of  narrative  interest. 
Simms  was  the  most  repres«itative  man  of  let- 
ters save  Poe  produced  by  the  South  before  the 
Civil  War.  His  best  short  stories  w^e  collected 
in  two  volumes  entitled  The  Wigwam  and  the 
Oabtn  (1845-46).  He  compiled  a  history  of  his 
native  State  and  several  historical  monographs 
and  wrote  biographies  of  the  Chevalier  Bayud, 
Capt.  John  &aiith,  General  Muion,  and  Gen. 
Natbanael  Greene.  Of  the  Southern  Quarterly 
Review  he  was  for  a  time  editor,  and  he  made 
a  collection  of  the  war  poetry  of  the  South. 
Supporting  the  Secession  movement  heartily,  he 
lost  heavily  during  the  war.  At  its  close  he  set 
to  work  to  repair  his  fortunes  by  his  pen,  but 
with  little  success.  Simms  died  at  Charleston, 
June  11,  1870.  Consult  W.  P.  'Drent,  William 
Qilmore  Simms,  in  the  ''American  Men  of  Let- 
ters Series"  (Boston,  1802),  and  0.  Wegelin, 
List  of  the  Separate  Writings  of  W.  G.  Simma 
(New  York,  1906).  A  bibliography  by  A.  S. 
Sally,  Jr.,  is  one  of  the  publications  of  the 
Southern  Historical  Association. 

SnCNELr  Laicbest  (ff.  1477-1526).  An 
English  impostor,  probably  bom  at  Oxford. 
With  the  connivance  of  YOTfclst  leaders  he  was 
taken  to  Ireland  in  1487  by  tme  Richard  Simon, 
a  priest,  and  passed  off  as  the  young  Earl  of 
Warwick,  who,  some  reports  said,  had  died  in 
the  Tower  of  London.  Officially  recognised  by 
Irish  dignitaries,  young  Simnel  was  crowned  as 
King  Edward  VI  in  Dublin  despite  the  fact 
that  the  true  Earl  of  Warwick  had  been  exhibited 
in  L(»don.  Later  in  1487,  to  support  his  claims, 
a  force  of  Irish  and  German  levies  under  Sir 
Thomas  Fitzgerald  was  landed  in  Lancashire, 
but  they  were  defeated  1^  the  army  of  Henry 
VII  (q.T.).  Simon  was  Uirown  in  prison,  bat 
the  bc^  was  pardoned  and  eventnally  became 
royal  falconer. 

'SIMOIS*  sIm'Me.  A  stream  of  the  ancient 
Troad,  flowing  into  the  Seamander  (q.v.). 

SIMON,  flPmon,  Snt  John  (1816-1904).  An 
English  hygienist.  Bom  and  educated  in  Lon- 
don, he  practiced  there  and  was  oMineeted  with 
St.  Ihomas's  Hospital.  As  medical  aHeer  of 
health  to  the  city  of  London  (from  1848)  and  to 
tiie  government,  he  did  much  for  the  sanitary  con- 
dition of  the  capital.  In  1878  he  became  president 
of  the  Boyal  College  of  Surgeons,  and  in  1887  he 
was  knighted.  Among  his  writings  are:  General 
Pathology  (1862) ;  Reports  Relatmg  to  the  Sani- 
tary Condition  of  the  City  of  London  (1854) ; 
Report  on  the  Last  Ttoo  Ohi^era-Epidemioa  of 
London,  as  Aff&jted  by  the  Consumption  of  Im- 
pure Water  (1856) ;  FQth  Diseases  and  their 
Prevention  (1876) ;  Pu&Iio  Bealth  Report 
(1887),  a  very  important  woric;  BngUeh  Sani- 
tary InatUuHons  (1890). 
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SDCON,  8a  JoHiT  AlUEBBOOK  (1878-  ). 
An  English  lawyer  and  cabinet  minister.  He 
was  ednoated  at  Fettes  Cidleg^  Edinbtn|^,  and 
Wadham  Coll^,  Oxford.  Called  to  tin  bar  in 
1899,  he  praetleed  his  profesBion  with  modi  mo- 
«eM  and  was  made  king's  counsel  in  1908.  He 
was  one  of  the  eoonsel  for  the  British  ^rern- 
ment  in  the  Alaska  Boundary  Arbitration  in 
1903.  Entering  politics  as  a  Liberal,  Simon  was 
elected  member  of  the  House  of  CiHmnoDS  for 
Walthamstow  DiTisicm,  Ess^  County,  in  1900. 
He  was  dialrman  oi  the  Dwartanental  Commit- 
tee m  Street  Trading  ( 1909 ) ,  and  a  member  of 
the  Royal  Commission  on  Justices  of  the  Peace 
(1910).  In  the  latter  year  he  was  knighted  and 
was  made  SoUcitor^Qeneral  in  the  Liberal  cab- 
inet of  Premier  Asqnith;  in  1913  he  became 
Attorney-General,  wito  a  seat  in  the  cabinet;  and 
in  1915  he  was  appointed  Home  Secretary  in 
Asqoitb's  coalition  ministry,  but  he  resijmed 
early  the  next  vear  beeanae  <a  hit  icmplea  agunst 
compulsory  military  serriee.  Consult  A.  O.  Oar* 
diner,  PUlart  of  Society  (London,  1913). 

SnCON,  JoHir  Shith  (1843-  ).  A  Brit- 
ish Weeleyan  Methodist  cleiOTman,  bom  at  Qlas- 
gow,  Scotland.  He  was  educated  at  Elizabeth 
Gollcge,  Guernsey,  and  Victoria  College  Jersey, 
and  entered  the  ministry  in  1803.  He  was 
elected  to  the  Legal  Hundred  in  1696,  was  presi- 
dent of  the  Wed^an  Conferenee  in  1907,  and 
was  a  member  of  other  important  conferences. 
He  pnbUihed:  Methodum  in  Donet  (1870); 
A  MommI  of  ImtruotuM  for  Clou  Leaden 
(1892) ;  A  Bvmmary  of  MetJiodiitt  Lata  and  Di»- 
oipUne  (1897;  new  ed.,  1907);  The  Revival  of 
JMigion  in  BngUmd  in  the  E^hteenth  Century, 
the  Femley  lecture  for  1907. 

8ZX0K,  sft'mON',  Juus  (Jules  Fsjutgcne 
SiHON  Suisse)  (1814-98).  A  French  stateeman 
and  philo8<vher,  bom  at  Lorient  and  educated 
at  Lmri^  and  Vannee.  He  oeenpied  poeitiau 
in  the  lyeeoms  at  Rennea,  Caen,  and  versaUlee 
and  in  1839  through  the  influence  of  Victor 
Cousin  became  a  professor  of  the  history  of  phi- 
losophy at  the  Sorbonne.  The  pcvularity  of  his 
lectures  and  the  publication  of  two  notable 
works,  Btudee  9w  la  th^io^e  de  Platan  et 
tPArietote  (1840)  and  Hietoire  de  l'4oole  d'Al- 
eaandrie  (2  vols.,  1844-46),  led  aft«r  the  revo- 
lution (rf  1848  to  his  decticn  to  the  Conititaent 
Aaaenbly  as  a  ConsemtiTO  Republiean.  Within 
a  year  he  became  a  monber  of  the  Council  of 
State.  He  socm  resigned  his  seat  in  the  As- 
sembly, apd  after  the  coup  d'£tat  of  December, 
1861,  his  refusal  to  take  the  oath  of  allwiance 
to  Napoleon's  goremment  resulted  in  his  losing 
his  chair  in  the  Sorbonne  also.  In  the  period  of 
rrtlremrat  which  followed,  lasting  for  more  than 
a  deead^  Simon  lived  quietly  at  Nantea  and 
wrote:  Le  devoir  (1864) ;  La  religion  natureUe 
(1866);  La  libertS  de  oonaoienoe  (1867);  La 
liberty  politique  ( 1869 )  ;  La  Ubert4  civile  ( 18S9 ) ; 
L'Ouvriire  (1801).  Entering  the  Corps  Lfigisla- 
tif  in  1863,  he  remained  until  the  fall  of  Napoleon 
one  of  the  leaders  of  the  Republican  opposition. 
He  Btnmgly  opposed  the  war  witii  Germany,  and 
after  the  fall  of  the  Empire  he  became  <me  of  the 
Ctnnmittee  of  National  D^ense.  Zn  February, 
1871,  he  became  Bfinister  of  Pablie  Instmetion 
in  Thiers's  cabinet,  retaining  his  office  until  May, 
1873.  On  leaving  the  cabinet  he  resumed  his 
positifm  as  leader  of  the  Republictm  Left  in  the 
National  Assembly  until  in  1876  he  was  elected 
a  life  SenatOT.  In  tite  same  year  he  was  elected 
to  tiw  French  Academy.   In  Deeonber,  1876,  be 


was  called  upon  by  President  MacMahon  to  form 
a  cabinet  in  which  he  himself  was  Pronier  aad 
Minister  of  the  ^teriMr.  In  May  foUowing^  how- 
ever, Simon  resigned.  In  adiUtion  to  the  works 
already  mentiotied,  his  works  include:  L'Eoole 
(1864);  Le  travail  (1866);  La  peine  de  mort 
(1869);  Le  gouvemement  de  Tkiere  (1871); 
Vietor  Couein  (1887);  La  femme  dee  XXime 
tiiole  ( 1891 ) ;  Le  eoir  de  ma  joumSe  ( 1901 ) . 

SIMON,  RiOHABD  (1638-1712).  A  French 
theologian.  He  was  bom  at  Dieppe,  studied  at 
Dieppe,  Bonen,  and  Pwrii*  and  entered  the  Con- 
gregatiw  ol  the  Oratwy  in  1662.  His  early  pul>- 
lict^itHis  involved  him  in  etmtrover^  with  the 
Jansenists  and  Benedictines  of  Baint-Maur  and 
made  the  great  Amauld  (see  Abnauld,  Ait- 
TOiifi)  his  enemy.  In  1678  Simon  puUished  the 
Hiatoire  critique  dw  Vieua  Teetoinent.  At  the 
instigation  of  Bossuet  the  greater  part  of  the  edi- 
tim  was  burned.  Hie  book  Is  a  critical  history 
oi  the  text,  traiislatkni%  and  a^ouiiders  of  the 
Old  Tsstament  and  antidpates  many  of  the  oon- 
olusifMis  and  methods  of  modem  scholars,  par- 
ticularly regarding  the  authorship  of  the  Pen- 
tateuch. Simon  published  also :  S%»toire  critique 
d»  teate  du  Vowvean  Teetament  (1680;  lag. 
trans.,  1689) ;  Hittoire  critiqne  dee  vereione  m 
iionvean  Teatament  (1690);  Hietoire  critique 
dee  prinoipaua  oommentateura  du  Nouveau  Tea- 
taiment  (1693;  Eng.  trans.,  1692),  which  called 
forth  Boasuet'a  D^enae  de  !•  tradUion  el  dea 
aainta  pirea;  and  a  French  tranalatton  of 
the  New  Teatament  (1702).  Co&soH:  Bemus, 
Richard  Simon  et  eon  hiatoire  critique  du  Vieum 
Teatament  (Lausanne,  1869) ;  id..  Notice  hibli- 
ographique  aur  B.  Simon  (Basel,  1882) ;  T.  K. 
Cheyne.  Fomdera  of  Old  Teatament  Criticiam 
(New  York,  1893) ;  Archibald  Duff,  Hiatory  of 
Old  Teatament  Oriticiam  (ib.,  1910). 

8XM.0V  BAB  COCHBA,  or  Kokxba.  See 
Mmbiak. 

eXMOSM,  si'niondE,  Fbank  H(isbebt) 
(1878-  ).  An  American  newspaper  editor. 
He  was  bom  at  Concord,  Mass.,  and  graduated 
from  Harvard  in  1900.  During  the  Spanish- 
American  War  he  served  in  Porto  Rico,  m  1901 
he  was  resident  at  the  University  Settiement, 
New  York  City,  and  then  entered  journalism. 
He  served  aa  Albany  (N.  T.)  correspondent  for 
the  New  York  TVibNne  in  1903-05  and  for  the 
New  York  Bvening  Poet  in  1908-^.  Joining 
the  editorial  staff  of  the  New  Yoik  Sun  in  tiie 
latter  year,  he  wrote  on  local  and  foreign  poli- 
tics, particularly  on  the  Moroooan  crisis  and 
the  Balkan  War,  until  1913,  when  he  became 
editor  of  the  New  York  Bvenmg  Bun.  Early  in 
1016  he  took  chai^  of  the  editorial  page  of  the 
New  York  Trihwne,  as  associato  editor,  and  for 
it  did  moeh  notable  writing.  He  also  ooutrib- 
uted  monthly  special  articlee  on  the  European 
War  to  the  American  Review  of  Reviewa,  He 
published  The  Great  War^The  Firat  Phaae 
(1914)  and  The  Great  War—The  Second  Phaee 
(1916). 

SnCOHX,  st'mdn'.  BfAOAUi  (f-  ).  The 
stage  name  of  a  Froich  onotional  actreas.  In 

Srivato  life  she  was  Madame  ^mone  Le  Bargy 
>r  a  tim^  but  waa  divorced  and  in  1909  married 
Claude  Oadmlr-Ptfrier,  son  of  the  ■omctime 
President  of  France.  She  made  her  first  ap- 
pearance in  Bmssels,  and  her  I^tris  d&mt  oe-  < 
curred  in  1902.  She  achieved  her  greatest  sue- 
cesses  in  the  pla^  of  Henry  Benmtein  (q.v.). 
The  Thief,  Bamaon,  eto.  In  Bostaad's  Ohanta^ 
oter  she  created  the  rOls  of  the  pheasant.  During 
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a  riait  to  the  United  States  in  1911-12  Bladame 
Simone  played  in  English. 

SIICOKIDES,  Bl-mOn^-dSz  (Lat..  from  Ok. 
ZMwrOvt)  (656-108  B.C.).  A  Greek  lyric  poet. 
ham  on  the  Island  of  Geoa.  He  waa  a  flniahed 
literary  craftsman  in  many  forms  ci  verse  rather 
than  a  sublime  or  original  poet.  BSs  life  almost 
brid^  the  century  frcMn  Piaistratua  to  Pardee, 
and  m  his  multifarious  activities  he  represents 
the  touimtion  from  the  earlier  parochial  isola- 
tion of  the  Gre^  cantons  to  the  oosmop<^tan 
culture  of  the  Sophistic  enli^tmment.  His 
poctie  career  began  with  the  i^daaoe  of  Apol- 
fine  choruses  in  Ceoa.  Ibenoe  he  vas  called  to 
the  court  of  Hipparchns  at  Athens,  where  he  met 
Anacrem  and  competed  with  Lasns  <rf  ^rmlone, 
the  teacher  of  Pindar.  After  the  assassination 
of  Hippandius  he  attadied  himsdf  to  the  rul- 
ii^  funilies  of  Iltessaly,  the  Seopadv  and  the 
AleuadiB.  His  dirae  in  memcwy  of  Antiochus  of 
Larissa  was  fCeftfy  admired.  He  displayed  his 
detachment  of  mind  by  composing  an  epigram  for 
the  statue  of  Harmodins  in  whi&  the  assassina- 
tion of  Hipparchns  is  greeted  as  "a  great  light 
rising  npaa  AtlMBSu" 

Retundng  to  Athens,  now  a  democracy)  lie 
bore  away  ue  prlie  from  iSischylus  with  an  elw|r 
on  the  warriors  who  fell  at  Marathon.  Two  epi- 
grams dating  from  476  b.c.  inform  us  that  ne 
won  the  prite  for  the  dithyramb  in  that  year, 
and  that  no  man  could  vie  m  powers  of  memory 
with  Simonides  at  the  age  of  60.  A  year  latfv 
we  meet  him  in  Simlj  in  the  rOle  of  a  mediator 
between  Hiero  and  Ihemn.  The  remainder  of 
his  Hfe  was  pnrtwl^  spent  ebiefly  at  the  court 
of  Biero. 

Simcmides  wrote  for  many  clients  in  a  grert 
variety  of  forms— epigrams,  hymns,  psans, 
slcolia,  epinikia,  dithyiambe,  hyporchemes  (dance 
songs),  threnot  (dirges).  Though  an  I<mian,  he 
used  the  modified  Doric  tr&diti(mal  in  these 
forma  of  the  Dorian  choral  lyric  To  him.  per- 
hwM,  after  the  Initiative  vi  ibyeus,  may  be  at- 
trimited  the  full  developmeut  of  the  enoomlan 
and  ^inician  hymn  in  prsise  of  living  men. 

His  main  opportunity  came  with  the  Persian 
wars.  He  unoHvtfiod  as  no  one  else  did  how  to 
crystallise  the  sentiment  of  the  national  crisis 
into  flawless  gems  of  epigram,  fitting  memorials 
for  the  glorious  dead  of  Thermopyue,  Sslamis, 
and  matro.  The  "tears  oi  Sunonides,"  the 
pathos  of  his  diives,  were  prorerblaL  The  Eng^ 
Bsfc  reader  may  form  some  notim  <rf  Uiat  pathoa 
fram  Milman's  translation  of  the  beautiful  la- 
ment of  DanaS  crpoeed  to  tile  waves  in  a  chest 
with  her  infant  Perseus. 

lie  vfaiissitudes  of  human  destiny  so  amply 
nemplifled  in  the  ecntni^  of  history  which  he 
witnessed  evoke  from  Smionides  a  noble  but 
somewhat  emvcntioBal  strain  at  melancholy 
BMiraiisiiqr.  For  this  *'eritieiaBi  of  life"  Ifatthew 
Arnold  rsnks  him  with  .Aschyhis,  Pindar,  and 
Sopbodes  as  a  pn^het  of  the  "Imaginative  rea- 
son." His  style  is  chaste  pollsbed,  and  unob- 
trusively rhetorical  rather  taan  profoundly  im- 
aginative. The  extant  remains  of  his  works 
are  given  in  Bergk's  Poeia  Lyrici  Oraoi  (Leip- 
xig,  1843  ;  4th  ed.,  1882;  reprinted,  1914).  Con- 
siUt  B.  Cesati,  SimoiMe  dt  Ceo  (Casale,  1882} ; 
H.  W.  Smyth,  Orsefe  JTsIm  PoeU  (London,  1900) ; 
A.  and  M.  Crolset,  An  Ahridgtd  SUtory  of  OrMk 
Littratwe  (Eng.  trans^  New  Yoric,  1904) ;  W. 
SehrSter,  De  l^monidtt  Cei  M^ioi  SernumB 
(Ldpzig.  1906) ;  W.  C.  Wright,  A  Short  ffMory 
if  Ofwfe  lAt^raivre  (New  York,  1907) ;  Ohrlat- 
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Schmid,  Cfetehiohte  der  griechiachm  Litteraim; 
vol.  i.  part  i  (6th  ed.,  Munich,  1912). 

SIMONZDBS  (or  SEHONIDES)  OF 
AlCOBOOS.  A  Greek  poet  who  lived  about 
660  B.O.  He  ranked  as  seecmd,  both  in  time  and 
reputation,  ot  the  three  principal  iambic  poets 
of  the  early  period  of  Greek  literature,  viz., 
Archlloebus,  Sunonides,  and  Hipptmax.  He  was 
bom  in  SatDOs,  whence  he  led  a  colony  to  the 
island  of  Amorgoe.  His  writings  are  distin- 
guished f  rcon  those  of  his  contemporary,  Archilo- 
chus,  by  the  fact  that  th^  attacked  entire  classes 
rather  than  single  persons  and  contained  more 
general  refleetlMis  <m  the  ctnstant  characteristics 
oi  human  nature.  Of  the  coctant  fragments  of  his 
writing  the  most  ImpMtaat  is  H^l  TvmutSr, 
Peri  Oynaiken,  a  satire  on  wtnncn,  in  vrtiidi  he 
gives  a  general  descHpttMi  of  female  diaraetMS, 
deriving  their  various,  though  generally  bad, 
qualities  from  the  characteristic  qualities  of  the 
animals  from  which  lie  represented  them  to  be 
descended.  Consult  Bergk,  PoeicB  Ljfrioi  0r<Bci 
(4th  ed.,  Leipzig,  1882;  reprinted,  1914) ;  Christ- 
Schmid,  Cfeeduohte,  der  grieokieolien  lAtteratvr, 
ToL  i,  part  1  (6ttt  ed..  Munich,  1912). 

Bdatna,  stWnt',  Euetira  (1810-82).  A 
Belgian  sculptor.  He  was  bom  at  Ll^  and 
studied  at  the  academy  there.  He  continued  his 
studies  in  Rome  under  Blatthlas  Kessels  and 
Cario  Finelli.  On  his  return  he  was  appointed 
professor  at  the  academy  of  lAige,  but  soon  re- 
moved to  Brussels,  where  be  became  director  of 
the  academy  in  1863.  Simonis  is  tiie  moat  gifted 
Bd^an  sotdptor  of  a  period  of  "modified  real- 
ism." His  equestrian  statue  of  Godfrey  de 
Bouillon  (1848.  Place  Royale,  Brussels)  U  su- 
perior, in  boldness,  power,  movement,  and  deoh 
rative  c|uaUties,  to  many  other  contemporarv 
productions,  but  his  work  as  a  whole  has  no  den- 
nite  tcoidency.  Among  his  otiier  well-known  sculp- 
tures in  Brussds  are  the  monument  of  Canon 
Triest  (Cathedral),  ''Innocence"  (Museum); 
the  statue  of  Pepin  of  Heristal  and  the  bas-reli^ 
for  the  11i«atre  de  la  Blonnaie  ( 1854) ,  the  North- 
em  Railway  Station,  and  tiie  Cotonne  dn 
Congris,  for  which  he  also  modeled  a  statue  of 
"Religious  Freedom"  and  two  "Lions." 

SnCON  ICAOCABATTS,  si'mon  mftc'cft-be'aa. 
One  of  the  five  famous  brothers  who  led  the 
Jews  in  their  war  for  independence  against 
Syria,  167-ltii  a.0.  (See  Maccabees.)  Sinum 
succeeded  his  totthsr  Jcnatiian  in  143  B.a  and 
soon  gained  the  end  that  Jonathan  had  all  but 
reali^ — ^the  recognition  ot  Jewldi  independence 
on  the  part  of  the  Syrian  government.  The  fol- 
lowing year  (141  B.C.)  the  "Congrc^timi,"  or 
popular  assembly  of  the  Jews,  elected  Bixaou  hl^ 
priest  and  civil  ruler  (ethnareh),  the  fftrmal 
title  of  the  latter  posititm  bdnff  probably  "head 
of  the  C<mgrwati<m."  Both  <»Boee  were  made 
hereditary  ui  Simon's  family.  His  reign  oi  riz 
years  was  very  prosperous.  Syria  was  too  weak 
to  regain  control,  and  Simon's  ti^tA  to  his  posi- 
tion was  approved  by  Rtnne.  1m  unlm  of  the 
religious  and  civil  headship  In  (me  person  w&a 
not  in  strict  accord  with  the  law,  although  fa- 
vored by  the  spirit  of  the  priestly  code.  Scruples 
as  to  the  status  of  the  Maccabnan  prince-priest- 
hood were  set  at  rest  by  the  character  and  ^Uity 
of  Simtm's  administn^ioa.  Ancient  prophecies 
of  the  Messtanie  era  and  ot  a  Blessiah  fnan 
Judah  were  viewed  aa  finding  tiirir  folflllment 
la  the  priestly  headship  (of  the  tribe  of  Levi) 
over  Judah.  Simon  was  assassinated  in  136  b.o. 
1^  a  smi-in-law,  Pomps^,  Governor  of  Jwieho 
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( 1  Mace,  xiii-xri ) .  Coneult  Emil  Schflrer,  BU- 
tory  of  the  Jewiah  People  in  the  Time*  of  Jeeue 
Ckritt  (Eng.  trans.,  Edinbur^,  1886-90;  4th 
Oer.  ed..  Leipzdg,  1901-11) ;  A.  W.  Streui,  The 
Age  of  the  Maeoabeet  (L«id<m>  1808);  R.  H. 
Charlea,  The  9fe«fame»t  of  th«  XU  J^sfriarvftf 
(ib.,  1908). 

SnCOK  XA'OITS.  A  religious  pretender, 
first  motioned  in  Acts  viii.  9  ff.  and  considered 
by  the  early  Church  historians  as  tiie  or^inator 
of  the  various  heresies  which  flourished  daring 
the  first  three  centuries  a.d. 

Awoiut  in  Acts  (viii.  9-24).  Here,  while 
Simon  appears  miUnly  in  the  rftle  of  a  magician 
or  sorcerer,  he  is  also  represented  as  clauning 
to  possess  divinity.  Fot  his  low-minded  views  of 
the  Ho^  ^irit  he  was  forcibly  rebuked  by  Peter, 
possibly  mth  good  results.  In  Acts  Simon  is 
not  viewed  as  a  heretic  or  founder  of  a  school 
of  thou^t,  althongh  an  earlier  career  of  spme 
note  is  implied  by  what  is  said  in  verses  9-11. 

Early  zWtben.  Justin  Mar^,  writing  about 
160  A^,  says  {ApoU,  \,  26)  that  Simon  was 
firom  the  Samaritan  village  Oitton  and  praetioed 
magic  or  aoroery.  He  was  worshiped  by  nearly 
all  the  Samaritans  as  a  god.  He  had  urith  him 
a  woman  named  Helen,  formerly  a  Tyrian  pros- 
titute, whom  he  declared  was  an  emanation 
<l»M(a,  thought)  fr<Hn  himself.  He  practiced 
in  Rome  in  the  days  of  Claudius  and  with  such 
success  (aided  by  donons)  that  he  was  honored 
with  a  statue  inscribed  Bimoi^  Deo  Bohm^o  (To 
Simon  the  holy  God).  Other  heretics,  sneh  as 
Menander,  were  disciples  of  Simon,  according  to 
Justin.  It  is  evident  that  Justin's  account  is 
quite  independent  of  that  in  Acts  and  yet  con- 
firmatory of  it  in  part,  and,  as  Justin  was  him- 
self of  Samaritan  origin,  his  testimony  is 
weighty.  (Of.  further  ^pol.,  i,  56;  ii,  16:  Dial., 
120.)  ^weuppus,  another  early  Palestinian 
writer  (e.l70  aji.),  also  mentions  Simon  as  the 
father  of  numerous  schools  <A  heresy  (Eusebius, 
E.  B.,  iv,  22).  Later  writers,  such  as  Irennus 
(0.180  A.D.)  and  HippdytuB  (c.226),  practloiUly 
rq>eat  Justin's  account,  but  enlarge  greatly  on 
the  details  of  Simon's  heresy,  which  is  repre- 
sented  as  a  quite  fully  developed  form  of  Qnosti- 
dsm.  In  Hippolytus  we  have  the  first  notioe  of 
Simon  as  the  oppooent  of  Peter  in  Rome. 

demeiitlne  Utsnttim  (Hom<Uet,  Aeotwni* 
<4oM,  and  related  Aofs).  In  tUs  eztenrive  neo- 
logieal  romance  of  the  seomd  and  tiiird  centuries 
Peter,  the  expmtent  of  Christianity,  is  repre- 
sented as  combating  Simon,  Uie  sorcerer  and 
teacher  of  error,  mainly  in  towns  in  or  near 
Palestine.  In  the  Avte  the  contest  ends  in 
Rome,  where  Simon's  attempt  to  fly  is  ignomin- 
ioosly  defeated  through  Pmer's  [Hrayers.  Here 
and  there  in  thia  literature  Simon  is  made  to 
diampicm  Pauline  views,  and  therdiy  an  anti- 
^ulme  propaganda  was  carried  on,  but  this 
may  not  be  an  original  feature  of  this  literature. 
Consult:  A.  C.  Headlam  in  Hastings,  Dieaonary 
of  the  BiVle  (New  ToriE,  1902) ;  P.  W.  Schmiedel, 
in  EncyclopcBdia  Biblioa  (ib.,  1903);  H.  Waltz, 
in  RealenoifklopoBdia  fUr  Thectoffie  wid  JTifvhe, 
vol.  iviii  (Leiprig.  1906). 

SIMONOSBKI,  sS'mO-nd-salct.  A  town  of 
Jamn.   See  SHiMOWoem. 

uHON  MTBR.  Bee  Pem. 

SDEOV  PUBB.  A  I'Smi^lvaaia  Quaker  in 
Mrs.  Centlivre's  onnedy  A  Bold  Stroke  for  a 
Wife,  who  luM  a  lett«*  of  Introduction  to  the 
guardian  of  an  heiress.  This  is  taken  1^  Colonel 
Feignwell,  who  impersmates  tiie  Quaker  and 


marries  the  girl.  Simon  afterward  proves  his 
identity;  hence  we  have  the  phrase  "the  nwl 
Simw  Pure." 

8I1C0NS,  MiRNO.   See  Hkhno  BaaafB. 

SZM0N8T0WN.  The  capital  of  a  district 
of  Oape  (Colony,  South  Africa,  mi  Simon's  Bay,  a 
western  inlet  of  False  Bay,  20  miles  south  1w 
rail  of  Town  (Map:  Cape  of  Good  Hope,  D 
10).  It  is  a  naval  station  with  fortifications  of 
considerable  strength ;  the  docks,  constructed  be- 
tween 1900  and  1910  at  a  oost  of  over  $12,000,000, 
cover  an  area  of  36  acres  or,  including  the  tidal 
basin,  63  acres.  The  town  is  under  the  headland 
iriiich  forms  the  Gape  of  Good  Hope.  Pop.,  1911, 
7246.  r-       r»  . 

SHCONT  (ML.  rimonia,  from  Simon  Magus, 
who  attempted  to  buy  the  power  of  oonferring 
the  Holy  Spirit).  In  English  Uw,  the  giving 
or  receiving  of  holy  orders  or  ecdeeiastical  pre- 
ferment for  a  valuable  ocmsideration,  or  an  at- 
tempt or  agreement  to  do  so.  It  was  condemned 
by  tiie  canon  law  from  the  earliest  ages,  as  akin 
to  heresy.  Camm  40  of  1603  required  vrvry  fa- 
son  appointed  to  eeoledaatieai  prefmnent  to 
take  oath  that  he  had  not  obtained  it  simonia- 
cally.  In  addition  to  penalties  prescribed  by 
the  ecclesiastical  law,  the  Statute  of  81  Ells., 
c.  6  (1689),  imposed  fines  up<m  cme  guilty  of 
the  offense.  The  statute  also  provided  that  a 
simoniacal  presentation  should  be  void  and  that 
the  eormpt  presentee  should  thereafter  be  dis- 
qualifled  to  hold  the  same  benefice,  however  ap- 
pointed. It  is  not  now  rimony  lor  ^tber  a  lay* 
man  or  an  eodesiastio  to  purchase  a  right  to  an 
advowson  (q.v.)  or  to  make  presentaticm  to  a 
benefice,  provided  he  is  not  baying  for  himsdif 
and  the  church  be  full.  This  is  true  even  if  there 
is  an  immediate  prospect  of  a  vacancy,  provided 
it  will  not  be  caused  as  a  result  of  a  oontraet  or 
arrangement  between  the  parties. 

As  there  is  no  Ertablishel  c&nreh  in  the  United 
States,  simony  is  not  recognised  as  a  civil  offense 
and  probably  not  as  an  eocleeiastical  wnmg. 
Consult:  C.  A.  Cripps,  Lou>  Relating  to  the 
Church  and  Clergy  (6th  ed.,  Lmdon,  1886) ;  Sir 
Walter  Phillimore,  Law  of  the  Ohuroh  of  Eng- 
land (2d  ed.,  ib.,  1896) ;  Sir  WillUm  Blackstone, 
Commentariee  (4th  Am.  ed.,  2  vols.,  Chicago, 
1899).  See  Adtowbon;  BsrancB. 

SnCOOX,  Bl-mlRte'  (Ar.  eumOm,  hot  pesti- 
lent wind,  from  aofMHO,  to  poistm).  A  hot  suffo- 
cating wind,  carrying  clouds  of  dust.  These 
winds  occur  in  grMtest  tntensiW  in  the  deserts 
of  northern  Africa  and  western  Asia,  but  rimilar 
winds  are  found  in  India,  North  America,  and 
Australia.  Simooms  may  be  either  local  and  like 
the  hot  winds,  sand  storms,  and  tornadoes,  or 
more  general,  like  the  bUzsards  of  North  Amer- 
ica. Owing  to  the  dear  sky  over  desert  regions 
in  the  tropics,  the  soil  and  adjacent  air  may 
become  intensely  heated,  cauring  local  asoending 
currents  and  whirlwinds.  Air  temperatures  oi 
120°  F.  and  140°  F.  have  been  observed  in  the 
Sahara  and  are  not  infrequent  in  Arisona,  New 
Mexico,  and  Australia.  Descriptions  of  the 
simoom  indicate  that,  as  it  approaches  the  ob- 
server, its  front  extends  at  least  from  6  to  20 
miles,  much  like  the  advancing  front  of  a  series 
of  thunder  storms.  The  clouds  of  fine  sand  and 
dust  that  are  carried  up  by  the  wind  extend  as 
a  base  over  tiie  sky;  the  heavier  sands  are  also 
transported  in  large  qoantities.  and  as  they  fall 
are  collected  in  mounds  around  every  obiitacle 
like  snowdrifts  in  winter.  In  the  great  atorm 
of  March  10-12,  1901,  red  and  yeUow  laiid  and 
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dngt  from  the  Sahara  fell  in  nearly  every  por- 
tion of  Germany,  France,  Austria,  and  Tarkey. 

The  simoom  U  not  to  be  confounded  with  the 
khamsin,  which  usually  blows  for  about  60  days 
frcnn  the  mnlheast  orwr  Egypt.  The  sirooco 
(q.T.)  is  a  hot  moist  sontherly  wind,  in  Sicily 
and  Italy;  the  samiel  is  the  similar  hot  south- 
erly wind  of  Turkey ;  the  aolano  is  the  hot  south- 
east wind  of  Spain :  these  may  all  exist  without 
any  ccmnection  with  tiie  umoom,  but  on  some 
occasions  dry  simo(»n  winds  have  advanced 
northward  from  the  desert  and  merged  into  the 
hot  moist  sontiterty  winds,  the  sirocoo,  of  the 
northern  shores  of  tiie  Heditnraneaa. 

SnCPIiS  HABMONIO  KOTZON.  See  Ml- 
OHANioB;  Waves. 

SZX'FI.ICXrBNTA'TA.    See  RoDBirru. 

SnC'PLICIS'SIKnS.  The  first  modem  Ger- 
man novel — Dvr  ahmimierlidKe  SimplioiMimtM 
TeutMit,  dot  iat:  Die  Betohreibung  de»  Lebma 
eme»  HHUnamen  VagviUen,  geno»t  Melohior  Stem- 
/e(«  von  FwMtaim  (The  Venturestmie  German 
SinvpUdssimns*  that  is:  Deseriptioi  of  tihe 
Life  of  a  Remaifeable  Vagabond  named  Melohior 
Stenfels,  of  Fuehahaim)  (1669).  Its  author 
was  ^ms  Jakob  Christoflel  von  Grinunelbausen 
(q.v.).  The  book  treats  of  the  Iliirty  Years* 
War  in  a  most  vivid  and  realistic  way. 

8IMPI4ICITJS,  dm-pUshl-fts.  A  Neoplatonio 
philosopher  of  the  Bixtn  century,  who  was  a  na* 
tive  of  Cilicia.  He  was  teaching  at  Athens  when 
the  ■chotAi  of  |ddloB0i^  were  closed  by  the 
edict  of  JnstinisJi  and  was  one  of  those  philoso- 
phers who  found  a  temj>orary  asylum  at  the 
court  of  the  Persian  King  Khoflru  I.  Subse- 

?[uently  he  lived  at  Alexandria.  He  was  chiefly 
amons  as  a  cconmentator  on  Aristotle.  His 
econplete  works  were  edited  by  SchweighKuser 
(Leipzig,  1800).  His  commentaries  on  Aris- 
totle's Ottiegoriea,  Phyaiot,  De  Calo,  and  De 
Aaima  were  edited  hy  Earsten  (1866).  and  that 
fm  the  BM^iridiom  of  BpicMm  by  £nk  (Vienna, 
1866). 

SmSIiinCATIOn.    See  BttxcojOST,  Fio- 

tTVK  OF. 

SUCPLOH,  Fr.  pnw.  Am'plOn'.  A  famous 
Alpine  mountain  pass  of  Switeerland,  6692  feet 
above  the  sea,  in  the  eastern  part  of  the  Canton 
of  Valais,  near  the  Pledmontese  frontier  (Map: 
Switzerluid,  G  2).  Hw  Simpktn  road,  oae  of 
the  greatest  engineering  achievements  of  modem 
times^  leads  over  a  shoulder  of  the  mountain 
from  Br^  In  Valais  to  Domodossola  in  the  north 
of  Piedmont.  The  road  was  commenced  in  1800 
under  the  direction  of  Napoleon  and  was  com- 
pleted in  1806.  It  is  from  26  to  30  feet  broad 
and  42  miles  long.  It  is  carried  across  611 
bridges,  over  numerous  galleries  cut  out  of  the 
nattural  rock  or  built  of  solid  mascmry,  and 
throu^  great  tunnels.  The  construction  of  a 
railway  tunnel  between  Brig  and  Isella,  begun 
in  1898,  was  completed  in  1006.  It  has  a  length 
of  about  12^  miles  and  is  the  longest  railway 
tunnel  in  the  world.  Its  highest  ]^int  is  only 
about  2300  feet  above  sea  level.  Consult  La  fw- 
rovia  del  Sempione  (Rome,  1000). 

SnCPSON,  stm'son.  Edwabd  (1824-88).  An 
American  naval  officer,  bom  in  New  York  City. 
He  was  appointed  a  midshipman  in  the  navy  in 
1840,  in  1846  entered  the  new  Naval  Academy  at 
Annapolis,  and  in  the  following  year  graduated 
in  the  first  class  that  ever  went  out  from  that 
institution.  In  the  Mexican  War  he  served  on 
boajrd  the  Vioen  and  took  part  in  the  bombard- 
ment of  Ytn  Crus.    In  I86fi  he  was  cunmiB- 


sioned  lieutenant  and  in  the  following  year  as- 
sisted in  capturing  the  Barrier  Forts  near  Can- 
ton, China.  After  some  years  as  instructor  at 
Annapolis  he  was  in  July,  1862,  cfunmissioned 
lieutoiaot  oonunander,  and  in  ocnnmand  <tf  tiie 
monitor  Pawoto  he  jMurtieipated  in  attacks  on 
Fort  W^er,  Fort  Sumter,  and  Fort  Moultrie. 
Later  he  was  fleet  captain  of  the  blockading 
squadron  before  Mobile.  He  had  risen  to  the 
rank  of  rear  admiral  when  he  was  retired  in 
1886.  His  publications  include:  Ordnance  and 
Vaoal  ihinnery  (1862);  Report  on  a  HawU 
UieaUm  to  Europe  (2  v<ds.,  1873) ;  Modem  BMpt 
of  War  (1687). 

BIXPSONf  EzapvTH.   See  Buohahitbb. 

SIUPSON,  Sib  Gbobgb  (1792-1860).  A 
Canadian  statesman  and  explorer,  bora  in  Ross- 
shire,  Scotland.  In  1820  he  was  sent  to  British 
America  by  the  Earl  of  Sdldric,  the  leading 
spirit  of  the  Hudson's  Bay  Company.  In  1821, 
when  the  Hudson's  Bay  dompany  and  its  rival, 
the  Northwest  Company,  coalesced,  he  was  up- 
pointed  governor  of  tiie  northern  department  and 
subsequently  general  superintendent  of  the  etnn- 
pany's  afl^airs  in  America,  holding  this  positioi 
36  years.  In  1828  he  crossed  Uie  continent 
to  the  Pacific  and  s^t  out  several  notable  en>lw- 
ing  expediticois.  In  1841  Simpson  was  knii|^ted, 
and  in  the  same  year  he  started  on  an  ''over- 
land" joumey  around  the  world.  He  published 
an  account  of  this  as  A  Narrative  of  a  Joumey 
round  tho  Wortd  Dwrimg  the  Yean  J841  and 
184t.  Consult  A.  Macdonald.  Peace  JUoer;  A 
Canoe  Voyage  from  Hudaon^a  Bay  to  the  Pacific 
by  Sir  Qeorge  Simpton  (Ottawa,  1872),  and 
J.  C.  Hopkins,  Canada:  An  Eneyolopctdia  (To- 
ronto, 1898-1900). 

SntFSOK,  Sib  Jambb  Yonns  (1811-70).  A 
Scottish  obstetrician,  bom  at  Bathgate,  Linlith- 
gowshire. He  was  graduated  in  medicine  in 
1832  from  the  Universi^  of  Edinbun^.  He 
was  elected  prerident  of  the  Rml  Medical  So- 
ciety in  1886,  lectured  on  pathwogy  in  the  uni- 
versity, and  in  1840  eucoeeded  to  tiie  chair  of  mid- 
wifery. He  became  one  of  the  jAysicians  to  the 
Queen  in  1847.  Id  1846  he  introduced  ether  as 
an  anesthetic  into  England,  and  in  March,  1847, 
he  first  emj^oyed  chloroform  for  the  same  pur- 
pose, being  tiie  pioneer  in  this  method.  In  1866 
the  Mottijnim  pnze  of  the  French  Aeadteiie  des 
Sdoices  (2000  francs)  was  awarded  to  him  in 
recognition  of  his  services  in  the  discovery  of 
dilorofomi  anssstheeia  and  tts  introduction  into 
childbirth  practice.  Simpson  invented  acupres- 
sure in  honorrhage  in  1869.  In  1866  he  was 
invested  by  Oxford  with  the  degree  of  H.C.L.  and 
was  created  Baronet  the  following  year.  Sir 
James  was  noted  as  an  antiquary  of  caninence 
as  well  as  a  most  skillful  medical  practitioner. 
His  bust  is  in  Westminster  Abbey.  His  princi- 
3m1  w(Hto  are:  Baeam  on  Ana^heaia  (1840) ; 
Ohatetrio  Memoira  (1866) ;  Aettpreaaure  (1864) ; 
Selected  Ohstetrieal  Worba  (1871);  CUniaal 
Eaaaya  (1871)  ;  Clinioai  Lectwea  on  the  Diaeaaea 
of  Women  (1871).  Consult  the  Memoir  by  Duns 
(1873). 

SIMPSON,  Matthew  (1810-84).  An  Ameri- 
can Methodist  Episcqoal  bishop  and  educator, 
bora  at  Cadiz,  Ohio.  He  graduated  at  All^emy 
Cotlf^,  Meadville,  Pa.,  m  18S2,  and  practiced 
medicine  for  a  bri^  tiioe,  but  entered  the  min- 
istry in  1833.  He  became  pnrfeseor  of  natural 
sciences  at  All^heny  CoUc^  in  1837,  was  presi- 
dcmt  of  Indiana  Asbury  (now  De  Pauw)  Univer- 
rity  (1881MI),  was  editor  of  the  Weatem  CJuria- 
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-  Han  AdtxHuite  in  1848,  was  elected  Bishop  in 
1862,  and  in  1869  accepted  the  praflidency  of 
Oarrett  Biblical  Institute  He  Tinted  the  Meth- 
odiBt  miasitnu  in  Syria  and  the  East  in  1863  and 
the  Maxtean  minriims  in  1874  and  mw  a  detente 
to  the  Enropean  Mliriraary  Conferences  in  187S. 
An  Intimate  personal  friend  ot  President  Lincoln, 
he  was  employed  by  tiie  government  in  several  im- 
portant ctrnfldential  oommissioDB.  He  published: 
A  Smt^red  Yean  of  Methoditm  (1876) ;  Oyclo- 
pttdia  of  Metkoditm  (1878) ;  Yale  Leoturet  on 
Preaohing  (1879);  Sermon*  (1885).  Consult 
his  Biography  by  G.  R.  Crooks  (New  York, 
1890)  and  E.  M.  Wood,  The  Paerlam  Orator 
(Pittsburgh,  1908). 

SnmON,  Thomas  (1710-61).  An  English 
mathematician,  bom  at  Market  Bosworth, 
Leicestershire.  His  interest  in  celestial  phenom- 
ena seems  to  have  been  awakened  by  toe  solar 
eclipse  of  May  11,  1724.  In  1736  he  moved  to 
London,  devoting  his  spare  time  to  the  teaching 
of  mathematioa.  In  1740  be  was  chosen  a  mem- 
bar  of  the  Boyal  Aoadeny  of  Stoekbcdm  and  in 
1745  a  fellow  of  the  Royal  Soeiety.  In  1748  be 
was  app<^ted  professor  of  mathematics  in  the 
Rmral  Academy  at  Woolwich.  In  1737  he  pub- 
lisoed  A  New  TrwttUe  on  FUtaiotu,  which,  al- 
though it  contained  some  obscurities  and  defects, 
showed  mathonatical  ability  and  gave  him 
reputation. 

SmPSON  COLLBOB.  A  coeducational  in- 
stituti(m  for  hi^er  education,  founded  in  1867 
at  Indionda,  Iowa.  It  is  under  the  control  at 
the  Des  l&iines  coaferenee  of  the  Methodist  Epla- 
oopal  ehureh.  The  college  includes  departments 
of  liberal  arts,  music,  business,  and  an  academy. 
The  total  value  of  the  buildings  and  grounds  in 
1916  was  9271,000.  The  total  enrollment  in  all 
departments  in  the  autumn  of  1915  was  616, 
and  the  faculty  numbered  28.  The  permanent 
endowments  of  the  college  amounted,  at  the  end 
of  tiie  fiscal  year  ending  1916,  to  $261,340,  and 
tiie  income  amounted  to  about  $47,Oi90.  In  1915- 
16  a  campaign  was  carried  on  to  raise  $400,000 
for  additional  equipment  and  endowment.  The 
library  contains  10,560  bound  volumes.  The 
preiident  in  1916  was  Francis  L.  StrickUnd,  D.D. 

SIMBOOK,  sWrdk,  Eau.  Josith  (1802-76). 
A  German  poet  and  scholar.  He  was  bom  at 
Bonn,  studied  law  there  and  at  Berlin  law  and 

Ebilology,  entered  the  civil  service  in  1820,  and 
t  1827  pnbUshed  a  translation  td  the  Vdhelmh 
geiUiedy  which  has  beoome  dassie  in  more  than 
SO  edititms.  He  followed  this  with  metrical  r«i- 
derings  of  Hartmann  von  Aue's  Der  arme  Hein- 
riok  (1830),  was  expelled  from  the  Prussian 
service  for  a  political  poem,  and  gave  himself 
wholly  to  lit^ture,  translating  the  poems  of 
Waltber  Ton  der  Vogelweide  (1833),  the  Parei- 
«al  of  Wolfram  voa  Eschenbach  ( 1842) ,  Reinehe 
Fiukt  (1845),  the  Bdda  (1861),  Gottfried  von 
StrassbuTg's  7Vis<m»  whI  Jtolde  (1856),  the  Old 
Saxon  HeUantd  ( 1866),  the  Anglo-Saxon  Beowulf 
(1859),  Der  WartburgJerieg  (1868),  Brant's 
VarrentolUff  ( 1872) ,  some  of  Shakespeare's 
dramas,  and  other  less  important  works.  From 
1850  till  his  death  he  was  professor  of  the  Old 
German  language  and  literature  at  Bonn.  Con* 
OTlt  Hqcker,  Karl  Simrook  (Leipzig,  1877). 

SHCB,  ^z,  Gbobob  BoBsar  (1847-  ). 
An  Enf^sh  journalist  and  playwright.  He  was 
bom  in  London  and  made  his  home  there,  becom- 
ing almost  as  familiar  with  the  darker  sides  of 
London  life  as  was  Dlekens.  He  was  educated 
at  Hanwell  OoUeige  and  at  Bonn.   On  the  death 


of  Thomas  Hood  the  Younger,  in  1874,  he  joined 
the  stafF  of  Fim,  and  in  the  same  year  he  began 
writing  for  the  Di^atoh,  in  which  first  appeared 
bis  sketches  under  the  title  of  Booial  Kaleido- 
toope,  ihe  Throe  Braaa  BeUe,  and  The  Theafre  of 
Life.  These  were  popular  and  were  translated 
into  French  and  German.  From  the  feuiUet«i 
he  drifted  into  li^t  verse,  contritmting  to  the 
Referee  the  Dagonet  Ballade  (coUected  in  1882). 
Ammig  other  volumes  of  his  verse  are  Ballade 
and  Poems  (1870),  The  Land  of  Gold  (1888), 
and  Dagonet  Ditiiee  (1803).  Turning  to  the 
drama,  Sims  wrote  many  plays — faroes  tike  the 
Oruteh  and  Tootkpiok  (1879),  followed  bj 
Mother4n-La*o  tmd  The  Member  for  8looiim.  His 
greatest  snoeess  amutcd  him  in  melodrama. 
The  Lighte  o'  London,  first  produced  at  the  Prin- 
cess's Theatre  in  1881,  had  an  extraordinary  run 
in  London  and  aftoward  in  the  colonies  and  in 
the  United  States.  Almost  equally  popular  was 
In  the  Rankt,  first  performed  at  the  Adelphi 
in  1883.  Am<Hig  Sims's  other  plays  are:  The 
Bomang  Bye;  The  Qolden  Bfmg;  Harbour 
Lighte;  In  Oay  PicoadHly;  A  Seaeiet  Sim.  His 
plays  presented  striking  phases  of  contemporary 
Lond<m  lif&  His  How  the  Poor  Live  (1883) 
and  his  Tarious  ccntributions  to  the  London 
Daily  If  ewe  on  the  housing  of  the  poor  awakened 
much  attrition  and  led  to  reforms.  Throughout 
a  long  career  he  oontinued  active  in  the  fields 
indieiAed  by  the  works  already  named.  For  Sims 
as  a  dramatist,  consult  William  Archer,  Englieh 
Dramatieta  of  To-Day  (Lond(m,  1882),  which 
considers  his  earlier  woric 

SIMS,  Jambb  Habidh  ( 181S-8S) .  An  Ameri- 
can gynncologist,  bom  in  South  Carolina.  He 
was  graduated  in  medicine  by  Jefferson  Medi- 
cal Coll^,  Philadelphia,  in  1836  and  entered 
upon  the  practice  of  nis  profession  at  McRitgom- 
ery,  Ala.,  in  1836.  About  1846  he  became  inter- 
ested in  vesico-va^nal  fistula,  bitfaerte  incur- 
able, and  establisbed  a  private  ho^iitat  for 
women,  supporting  tiiis  several  years  at  his 
own  expense.  Tlie  soeoess  of  his  operations  at 
dosing  these  flstnln  was  due,  he  stated,  to  the 
substitution  of  silver  wire  for  silk  and  other 
sutures.  He  afterward  extended  the  use  of  me- 
teltic  sutures  to  gmeral  surgery.  He  published 
a  full  account  of  his  operation  in  the  American 
Journal  of  Medical  Sciemcee  in  1852.  He  settled 
in  New  York  City  in  1853  and  was  Instrumentel 
In  establishing  Wmnan's  Homital.  In  1861 
Dr.  Sims  went  to  Eun^  llTing  mostly  in 
Paris  and  returning  to  New  Yoric  in  1868.  While 
on  a  visit  to  Paris  in  1870  he  organized  the 
Anfflo-Americui  ambulance  corps,  of  which  he 
took  charge  and  which  he  accompanied  to  Sedan. 
In  1876  he  was  president  of  the  American  Medi- 
cal Association.  The  so-called  "Sims's  position," 
"Sims's  speculum,"  and  "Sims's  operation"  have 
been  of  Incalculable  benefit;  he  deserves  a  place 
as  an  InTcntlTe  genius  among  the  great  surgeons 
of  the  wOTld.  There  is  a  monument  to  hun  in 
Bryant  Park,  New  York.  He  published  Triemme 
Tfaeoentium  (1846);  Silver  Suiurea  in  Surgery 
(1858);  On  Intra^Uterine  Fibroid  Tumora 
(1874) ;  OUnioal  Notea  on  Uterine  Surgery 
(1866;  Ger.  trans.) ;  Anglo- American  AmbuUMoe 
(1870);  The  Diacovery  of  AnaetKf^ia  (1877). 
Consult  his  jWory  of  my  LVe,  edited  1^  H.  M. 
Sims  (Kew  York,  1884} ;  also  Austin  Flint,  /» 
Ifemortam  Jamea  Marion  Sima  (ib.,  1886). 

VSMBy  Thohas  11  A  fugitive  sIsTe,  returned 
to  slav^  from  Boston,  Mass.,  in  1861.  'Be  had 
escaped  from  slaTsry  at  Savannah,  Oa.,  In  1861 
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and  reached  Boston  in  February  on  a  trading 
vessel,  but  on  Aptil  3  was  arrested  in  pursuance 
of  the  Fugitive  Slave  Law  <q.v.)  and  confined  in 
the  Boston  courthouse.  His  arrest  caused  great 
excitement  in  Boston,  and  Tigonvus  but  unavail- 
ing efforts  were  made  1^  Abuitionists  to  secure 
his  release,  public  meetrngs  being  held  at  which 
such  men  as  Phillips,  Parker,  C&rriaon,  Horace 
Mann,  Henry  Wilson,  and  T.  W.  Hi^inson  de- 
livered addresses.  Sims  was  tried  before  United 
States  Onnmissioner  George  T.  Curtis  (q.v.), 
was  surrendered  to  the  representative  of  his  mas- 
ter, (me  James  Potter,  and  returned  to  Savannah. 
Unsneoessful  attempts  were  made  by  Northern 
people,  espseially  by  Charles  Devms  (q.v.),  the 
marshal  who  caused  his  arrest,  to  hm  and  eman- 
cipate him.  In  1863  he  escaped  to  Grant's  army 
at  Vieksburg  and  after  1877  was  a  messenger 
in  the  Department  o£  Justice  in  Washington. 
Consult  C.  F.  Adams,  Biehard  Benry  Dana: 
A  Biography  (Boston,  1891 ) ;  also  the  yew  Eng- 
land Magasiine,  vol.  ii  (n.  b.,  BostMi,  1890) . 

SXICS,  WnxiAu  Sowmn  (18S8-  ).  An 
American  naval  <^oer,  bom  at  Port  Hope,  Can- 
ada. After  graduating  from  tiie  United  States 
Naval  Aeadany  In  1880,  he  was  promoted 
through  the  various  grades  to  commander  in 
1907  and  captain  in  1911.  He  served  on  the 
North  Atlantic,  Pacific,  and  China  stations,  from 
1897  to  1900  was  naval  attach^  to  the  American 
embassies  at  Paris  and  Bt.  Petersburg,  and  then 
served  with  the  Asiatic  fleet.  In  1902-09  he  was 
inspector  of  target  practice  at  the  Bureau  of 
NavigmUon  and  ui  1907-09  was  also  naval  aid 
to  the  President.  He  then  commanded  the  Jfiii- 
iwfoto  in  1909-11,  was  a  member  of  the  Naval 
War  College  in  1911-13,  and  after  1018  com- 
manded the  Atlantic  torpedo  flotilla. 

SIMS,  Wimnxu)  Bcorr  (1844-  ).  An 
American  inventor,  bom  in  New  York  City.  He 
served  in  the  Civil  War  in  a  New  Jersey  regi- 
meat.  He  experimented  with  electrvRnagnets  and 
deetromofeora  and  wm  the  first  to  apply  eleetrio- 
itv  to  tike  propuMtm  and  guidanee  of  torpedoes, 
(see  ToBFEDO.)  He  invented  the  Slms-Dudley 
dynamite  gun,  a  wireless  diri|^ble  jtmrpedo,  and 
a  dynamite  gun  for  afiroplanes. 

SDCSBTTBT,  Blmr^ser-I.  A  town  in  Hart- 
ford Co.,  Conn.,  14  miles  northwest  of  Hart- 
ford, on  the  Farmingt<m  River,  and  on  the  Cen- 
tral New  England  and  tfas  New  York,  New 
Haven,  and  Hutford  railroads  (Map:  Connecti- 
cut, D  2).  It  has  a  public  lilirary  and  a  high 
sdiooL  The  manufacture  of  safety  fuse  crasti- 
tutes  the  chief  industry.  Fop.,  1900,  2094; 
1910,  2637:  Consult  Noah  A.  Phetpe,  Biatory  of 
aim*bury  (1845). 

SncSOll',  sTm'sdn,  MABTin  Eduabd  von 
(1810-49).  A  German  jurist  and  parliamen- 
torian,  bom  at  KOnigsber:g.  After  studying 
there,  in  Berlin,  Bonn,  and  Paris,  he  began  to 
lecture  in  his  native  city  in  1831  and  became 
jwirfeMor  there  In  18S6  and  a  judge  of  the  hijg^er 
court  in  1846.  Elected  to  the  Katl<ma1  AssemUy 
at  Frankfort  in  1848,  he  was  successively  its 
Secretary,  Vice  President,  and  President,  and  in 
1849  headed  the  del^atlon  which  annoanced  to 
the  King  of  Prassia  his  election  as  German  'Em- 
peror.  In  the  same  year  he  represented  KOnigs- 
herg  in  the  Prassian  Second  Chamber  with  rare 
oratorical  skill  and  in  1850  presided  over  the 
Brftirt  Farllamait.  Having  confined  himself  to 
his  jaridleal  and  aeademic  duties  from  18S2  to 
1S58,  he  wa«  ag^  returned  to  the  House  of  R^- 
xcMDtatives  in  1869,  was  ita  preddent  in  1860- 


61,  and  of  the  North  German  Reichstag  from 
1867  on,  in  which  capaci^  he  headed  tiie  deputa- 
tion which  petitioned  King  William  I  at  Ver- 
sailles, December,  1870,  to  accept  the  Imperial 
crown  offered  him  by  the  German  princes.  In 
1869  he  became  presiding  judge  of  the  Court  of 
Appeals  at  FrankfortK>n-the-Oder.  Subsequently 
also  President  of  the  German  Reichstag,  he  de- 
clined a  reelection  in  1874,  owing  to  impaired 
health,  was  appointed  president  of  the  Supreme 
Court  at  Leipzig  in  1879,  and  retired  in  1892, 
settling  in  B^lin. 

His  son,  Bebnhabd  (1840-  ),  bom  at 
K6nigsher{^  professor  of  history  at  Freiburg 
from  1877  to  1905,  is  known  as  the  author  of 
JahrhOeher  dea  /rMttsoftsfi  Reieha  unter  LmUoig 
detn  Frommen  (1874-76)  and  vnttr  KaH  dam 
Oroaaen  (1883)  of  the  sixth  volume  of  Giese- 
brecht's  Geachicht«  der  deutaehen  Kaiaeneit 
(1895)  and  of  a  biography  of  his  father  (Leip* 
zig,  1900) .  He  wroto  also  Die  Sntatehungm  der 
Paeudo-Iaidoriachen  FUlachungen  (1886)  and  a 
number  of  historical  essays. 

SIH'SON,  RoBBBT  (1687-1768).  A  Scottish 
mathematiiaan,  bom  at  West  KitlHride,  Ayrshire. 
He  was  educated  at  Glau>ow  University  and  in 
London.  At  the  age  of  24  he  was  elected  pro- 
fessor of  mathematics  in  Gltugow  University. 
Directed  by  Halley  to  the  study  of  Greek  mathe- 
matics, he  devoted  much  of  his  life  in  maidng 
the  early  classics  in  geometry  known  in  England. 
In  1761  he  retired  from  his  active  work  in  the 
university  and  devoted  the  remaining  years  of 
his  life  to  revising  his  works.  Besidee  numerous 
memoirs,  Slmstm  published  the  following  works: 
SectioMim  Ooniearum  JAM  V  (1735  ;  2d  ed., 
1750;  Eng.  trans.,  1804);  Apollonii  Pergtai  Lo- 
oorum  Planorum  lAbri  II  (1749;  Ger.  trans.j 
1822)  ;  BUmenta  of  EuoUd  { 1766,  and  many  sub- 
sequent editions) .  His  collected  works  were 
pulaliBhed  at  Glasgow  in  1776. 

SIMS  BEZVX»,  John.   Bee  Rxcvss,  J.  B. 

SIinrLTA'NaOTrS  EQTTATIOVS.  Sse 
Equatioit. 

SIN  (AS.  agnn;  probably  connected  witii  Lat. 
aona,  guilty).  Voluntary  transtfression  of  a 
moral  law  believed  to  possess  divine  sanction. 
In  primitive  life  there  is  no  sharp  distinction  be- 
tween human  and  divine  law;  all  social  customs 
and  traditions  are  under  the  sanction  of  what- 
ever divine  power  tiie  tribe  may  recognise.  In 
audi  cases  the  elemento  of  a  oonoeptim  of  sin 
are  present,  but  the  acts  of  conduct  to  wliich  it 
is  applied  will  vary  according  to  the  advance  of 
civilization.  In  the  more  developed  rdigicms  the 
conception  of  sin  is  determined  by  toe  plaee 
given  to  human  responsibility.  Where  the  free- 
dom of  will  is  emphasised,  as  in  Zoroastrianim, 
there  is  a  clear  sense  of  sin.  Where  man  cornea 
to  be  considered  as  not  a  free  personality,  but 
determined  in  his  action  by  destiny,  karma,  or 
any  Iotcq  outoide  his  own  control,  as  in  Hindu- 
ism, thwe  ia  no  sin,  in  tiie  Christian  sense  of 
the  word. 

Among  the  Gredcs  and  Romans  the  idea  of  sin 
takes  on  the  more  positive  character  of  their  life 
and  tomperament.  The  essential  excellence  of 
human  nature  and  the  power  of  the  human  will, 
unaided,  to  attain  a  high  standard  of  virtue,  was 
part  of  the  genius  of  the  Grsco-Roman  civiltza. 
tion.  If  men  did  not  rise  to  the  moral  heig^to 
open  to  them,  the  lade  oonstitnted  sin. 

Witii  Christianity  there  came  a  c^iange,  the 
chief  causes  of  which  were  the  emphasis  on  the 
ethical  code  as  »  divine  oommand  uid  the  teach- 
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ing  of  the  doctrine  o{  a  future  life,  eBpeclally  the 
doctrine  of  penalty  for  Bin.  This  acted  eb  a 
strong  deterring  influence,  which  showed  itaelf 
»tiU  farther  in  the  practice  of  Belf-accusation 
and  in  tiie  haUt  of  affixing  pmmal  reaponsibil- 
for  the  smalleat  departures  from  the  divine 
law.  In  their  conflict  with  paganism  and  Greek 
philosophy  the  early  fathers  were  led  to  define 
the  nature  of  sin  more  fully  and  preeiBelj.  We 
find  two  broadly  divided  schools.  One  regarded 
sin  as  an  individual  affair,  as  a  voluntary  act. 
The  other  r^rded  it  as  a  matto-  of  the  race,  as 
a  taint  of  hereditary  depravity  ud  comiptitm. 
The  former  school  held  that  moral  responslDllity 
was  Gonflned  to  tiie  individual^  own  acts;  tne 
latter,  that  this  respKHiaibllity  is  shared  and  con- 
ditioned by  the  race  as  such.  Out  of  these  oppos- 
ing views  arose  the  distinction  between  actual 
and  original  (q-v.)  sin.  See  A0ouamnuuis; 
Pelaoianxsh;  Sbui-Pelaoiakisii. 

In  modem  thought  sin  is  studied  for  the  moat 
part  in  connection  with  theodicy,  pi^chological 
ethics,  and  sociology.  Tlw  study  assumes  uree 
forms:  <1)  tbe  inquiry  into  tiie  origin  of  evil; 
<2)  the  question  of  freedom  and  necessity;  and 
(8)  the  relation  of  sin  to  final  causes.  Descartes 
and  Spinoza  practically  denied  the  positive  char- 
acter of  sin,  as  did  Malebrancfae,  who,  however, 
maintained  that  sin  is  a  phenomenon  through 
which  God  occasionally  acts,  as  He  might  through 
any  other  act  of  a  human  be^g.  For  Leibnite,  the 
author  of  the  most  original  syston  of  theodit^, 
evil  is  the  ocmtrast  to  the  good.  The  origin  of 
evil  therefore  is  not  to  be  found  in  the  divine  will, 
nor  entir^  in  the  acHoo  of  man,  but  lathw  in 
the  essratial  limitations  of  matter,  which  is  the 
eonditifHi  of  realising  the  good.  Thus,  evil  is 
merely  privation  and  has  no  true  cause.  In  re* 
gard  to  the  question  of  freedom  Spinosa's  the- 
ory of  universal  determinism  led  him  to  at- 
tribute freedom  to  God'  alone,  and,  of  course,  t^is 
caused  him  to  deny  the  reality  of  free  agency. 
Deaeartea's  view  that  €kNl  creates  the  dlstlnotlon 
between  truth  and  felaehood,  right  and  wrong, 
tended  in  the  same  direction.  Liebnitz,  on  the 
oUier  hand,  while  admitting  that  God  is  the 
only  complete  and  perfect  cause,  nevertheless 
contmded  that  He  has,  in  creating  man,  con- 
ferred upon  him  the  prerogative  of  freedom. 

After  Leibnitz  we  find  no  original  systems  of 
theodii^,  and  the  problem  of  sin  tends  to  be  con- 
■idered  in  ommecticm  with  pqretu^glcal  ethics 
and  sociology.  Its  mbjeetive  character  and  its 
reflex  action  cn  social  life  are  the  chief  matters 
of  Interest  to  the  more  modem  mind.  Physical 
oonditions  are  now  admittedly  agreed  to  be  im- 
portant predisposing  factors  of  sin.  The  part 
played  by  choice,  by  feelings  of  f«ir,  and  by  the 

Krimitive  passions  in  perverting  human  nature 
i  also  fully  acknowledged,  esfwdally  in  deter- 
miniitg  the  intention  of  the  act  of  sin  and  its 
rdation  to  the  universal  disapproval  that  ac- 
ccmipaniee  wrongdoing  (guilt).  Evolution  ex* 
hibits  sin  as  the  eonstent  struggle  of  the  inher- 
ited lower  nature  against  the  steadily  rising 
ideals  of  humanity  in  its  progress.  The  vast  so- 
cial significance  of  the  fact  of  sin  has  been  fully 
recognized,  as  appears  in  all  modem  systems  o'f 

r4riogy  in  whi<di  remedial  measures  are  applied 
the  correction  of  the  habitual  criminal.  It 
ia  also  seen  in  the  importauce  now  attached  to 
the  moral  edneation  of  the  young  as  a  means  M 
oombating  ttie  liabllify  to  wnmgdolng  in  the 
human  raee. 
Bibliography.  J.  Mflller,  The  Chrittian  Deo- 


trime  of  Bm  (Eng.  trans.,  2  vols.,  Edinburgh, 
1868) ;  H.  E.  Manning,  Bin  amd  ita  Consequences 
(London,  1802);  James  Martineau,  Types  of 
EthiaU  Theory  (3d  rev.  ed.,  2  vols.,  Oxford, 
1898) ;  F.  R.  Tennant,  Origm  and  Propagation 
of  Bin  (2d  ed..  New  York,  1906) ;  W.  D.  Hyde, 
Bin  and  ite  Forgiveneee  (Boston,  1909) ;  W.  E. 
Orchard,  Modem  Theoriee  of  Sin  (ib.,  1911); 
F.  R.  IWuut,  Concept  of  Bin  (New  York,  1913) ; 
Robert  Mackintosh,  Ohrietianitif  and  Bin  (ib., 
1914)  ;  also  the  ethical  worka  referred  to  under 
ETHI08,  and  the  older  discussitms  <rf  Plato,  Aris- 
totle Eplctetus,  Cic«o,  Deeoartea,  Spinosa,  and 
Leibnitz.  See  also  DmL;  Evxi:.;  Okqinal  Sin; 
VxwiAL  Sat. 

SINAI,  si'nl  or  sfni-I  (Heb.,  probably  "be- 
longing to  Sin,"  the  moon  god).  The  name  of 
a  mountain  in  Arabia  (Gal.  iv.  26)  before  which 
Israel  encamped  and  on  the  top  of  which  Moees 
received  the  Law,  according  to  Ex.  xix.  tt.  and 
whence  Yahwe  was  regarded  as  coming  to  the 
help  of  his  pewte  (Iknt.  ii.  2;  Judg.'  xxxiii. 
8;  Hab.  iU.  3;  IxviU.  9).  Hie  location  ia 
uncertain.  In  Christian  times  it  has  been  identi- 
fied with  various  peaks  on  the  ao -called  Sinaitie 
Peninsula  (q.v.).  Hermits  retreated  to  these 
mountains  at  least  as  early  as  in  the  time 
of  Emperor  Julian  (361-363).  Some  of  them 
looked  upon  Jebel  Serbal  as  Sinai,  or  Horeb. 
This  was  evidently  the  view  of  Cosmas  Indi- 
copleuBtes  (c.536) ,  who  regarded  the  inscriptions, 
which  are  especially  numerous  her^  as  coming 
from  the  Israelites.  (See  SiitAmo  Inscbif- 
TTOirs.)  Others  thoui^t  of  Jebel  Musa.  It  is 
possible  that  this  mountain  was  originally 
named  after  the  famous  saint.  Bishop  Moses 
(c.375),  whose  story  is  told  by  Socrates  (iv, 
36)  and  Theodoret  (iv,  23).  Silvia  of  Aqui- 
taine  (c.390)  apparently  visited  this  place  and 
called  it  Byna.  Here  Justinian  built  in 
530  on  the  northern  slope  a  fortress,  to  which 
the  monks  of  Jebel  Serbal  gradually  went  for 
protection  and  whidi  afterward  beeune  a  mon- 
astery dedicated  to  St  Oathwine  of  Alexandria, 
as  well  as  a  church  of  the  Virgin  somewhat 
higher  up.  In  modem  times  Ras  al  Safsaf 
(Robinson)  and  Jebel  Eatherin  (Rappell)  have 
been  su^ested.  On  tbe  other  hand  Grfitz  con- 
sidered  Jebel  Araif  immediately  south  of  Kadesh 
Bamea  (q.v.)  as  Sinai  and  Uie  views  of  Haynes 
and  Cheyne  are  essentially  in  harmony  with  this. 
Bnt  more  importance  attaches  to  the  minion  of 
Beke,  who  alrea^  In  1834  midntained  that  it 
should  be  sought  east  of  the  Gulf  of  Akabah. 
After  a  visit  to  the  place  in  1873,  he  concluded 
that  Jebel  al  Nur  was  Sinai,  though  disap- 
pointed in  not  finding  it  a  vi^eano.  Mnsil  in 
1011  identified  Sinai  with  the  extinct  volcano 
al  Badr,  "the  moon"  (lat.  37'  10*  E.,  long.  27' 
10'  N.),  near  which  is  a  wide,  fruitful,  and 
fairly  well  watered  plain.  Thto  may  be  too 
far  south ;  but  the  biblical  referenoes  connecting 
Sinai  with  Mount  Selr,  Edom,  and  the  land  <h 
Midian  seem  clearly  to  indicate  this  rc^on  east 
of  tbe  iGIanitic  Gulf,  as  has  been  pointed  out 
by  Wellhausen  (1886),  Sayce  (1894),  Moore 
(1896),  Stade  (1897),  Oall  (1898),  Gunkel 
(1903),  Eduard  Meyer  (1906).  Schmidt  (1008), 
Gressmann  (1913),  Haupt  (1914),  and  others. 
"The  Mount  of  God,  Horeb"  (Ex.  ill.  1  et  al.;  1 
Kings  xix.  8)  has  generally  been  rc^rded  as 
(mly  another  name  for  Sinai.  Aoeording  to 
the  cnrrent  tyetem  of  Pentateochal  anursia 
Horeb  ia  used  by  E.  and  D.,  Sinai  by  J.  and  P. 
There  may,  however,  have  been  two  distinct 
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mountaina  in  the  original  narrative,  afterward 
oonfiued.  RobinBon  tntnulit  of  Jebel  Miua  and 
Raa  at  Baftaf,  Ch^yne  of  a  Hweb  west  and  a 
Sinai  eaat  of  the  Qulf  of  Akabah.  and  Wlnckler 
ot  two  neij^braing  mountain!,  like  Ebal  and 
GeriziiD,  in  the  r^on  of  Edom— <ne  dedicated 
to  the  moon,  the  otner  to  the  sun  (the  "glowing 
heat")-  In  the  present  state  of  our  knowledge 
this  qnestion,  like  that  of  the  exact  location, 
admits  of  no  decisive  answer. 

Bibliography.  Edward  Robinson,  Biblical 
Bnearehea  m  Palestine  (2d  ed.,  Ixmdon,  1806) ; 
B.  H.  Palmer,  The  Detert  of  the  Eaodua  (New 
Ywk,  1872) ;  Charlea  Beke,  Diaeovtrin  of  BinMii 
im  AfvMa  omI  of  Midian  (London,  1»78); 
C  F.  A.  DUlmann,  Die  Bitoher  BaodMt  vmd 
LeviHoiM  (Ldp^,  1880) ;  Julius  Wellhausoi. 
Protegomena  tur  Oeechiohte  Israels  (3d  ed., 
Berlin,  1686);  A.  H.  Sayoe,  The  Higher  Criti- 
owm  amd  the  Verdict  of  the  Jfonumenta  (Lon- 
don, 1894) ;  O.  F.  Moore,  Judges  (New  York, 
180fi);  Hugo  Winckler,  "Sinai  and  Horeb,"  in 
AMyotowMiia  BibUoa  (ib.,  1903);  Ednard 
Die  leneUten  (HaUe,  1906) ;  Katbanid 
Schmidt,  in  Bibbert  Journal  (Lcmdon,  1008) ; 
L  Beoxiiiger,  in  Baedeker,  Palestine  and  Syria 
(Lcipzu;,  1012);  Hugo  QresBmann,  Jfose  und 
•eme  Zeit  (Berlin.  1913) ;  Paul  Haupt,  in 
Studim  sntr  BenUtisohem  Philologie  wtd  ReU- 
jfumsges(Aiohte  Julive  Writhantem  ffvwidmet 
(Oieweo,  1014). 

SIHArnC  (sTnU-Itlk)  INSCBIFXI0H8. 
Hie  dedgnation  of  a  large  number  of  brief  in- 
scriptions found  on  the  Sinaitic  Peninsula 
(q.T.),  chiefly  in  the  Wadi  al  Mukattib,  near 
Feran,  at  Jebel  Serbal,  and  pear  Jebel  Musa, 
formerly  imagined  to  be  the  work  of  Israelites 
during  their  sojourn  at  Sinai,  but  now  known 
to  be  Nabatoui  and  ocnning  frmn  the  first 
centuries  of  our  era,  for  the  most  psrt  being 
the  graffiti  of  pagan  pilgrims  or  merchants. 
Of  ibe  nearly  2000  inscripticms  known  the 
vast  awjority  seem  to  come  fnm  the  period 
betmen  189  and  260  a.d.  Their  true  oririn 
was  first  recognized  by  E.  F.  E.  Beer  {Studia 
A^aUca  (Leipzig,  1840).  Six  hundred  were 
copied  by  J.  Enting  and  published  by  him 
under  the  title  Binaitieehe  Inaohriften  (Berlin, 
1891 ) ;  the  roost  complete  collection  is  that 
of  M.  de  VognS,  in  Oorptts  Inaoriptionum  Bemi- 
Ijeontm,  ii,  1  (Paris,  1902),  from  the  copies 
of  E,  BAifiditef  provided  with  an  exeellent  intro- 
duetiop.    

SINArnO  KANUSOanPT.   see  BiBUC. 

SZHAITZC  PENINSUItA.  A  oommon  desig- 
nation of  the  territory  projecting  into  the  Red 
Sea  between  the  Gulf  of  Suez  and  the  Oulf 
of  Akabah.  Politically,  in  1916,  it  belonged  to 
the  British  Protectorate  of  Egypt.  The  north- 
erapart,  al  Tih,  is  as  arid  desert;  the  southern, 
al  Tar,  a  mountainous  region.  The  latter  con- 
rfsta  erf  three  groups  t  a  nortiiwestem,  reachliig 
in  Jebel  Serbal  a  height  of  6769  feet;  a  central, 
including  Jebel  Musa  (7619  feet),  Ras  al  Safsaf 
(6641  feet),  Jebel  Zebir  (8531  feet)  and,  the 
highest  of  all,  Jebel  Eiiherin  (8551  feet) ;  and 
a  southeastern,  whose  highest  peak  is  Jebel 
Umm  Shomer  (8449).  In  Wadi  Maghara,  at 
Sarbut  al  Khadim.  and  in  Wadi  Nasb  there 
are  nnmerous  Enptiaa  inaeriptions,  mentioniiv 
not  less  tiian  39^&igs  from  the  Ist  to  the  Xllth 
ijnaaitj.  Straggles  with  the  natives,  the 
Ifenziu,  are  represented,  and  referenees  are  made 
to  tiie  oom>er  and  malachite  (Egrotian,  mafhai) 
secured  m  these  places.  At  Sarbut  al 


there  are  the  ruins  of  a  Hathor  temple  and  some 
evidences  of  a  still  earlier  Astarte  temple.  In 
the  ear^  centuries  of  our  era  eq»eoialIy  the 
neighborhood  of  Jebel  SerbiJ  was  visited  by 
pil^ims  and  merchants  on  their  way  to  Aila. 
(Bee  SiKAino  iHSCBXpnons.)  From  the  fourtii 
century  the  peninsula  was  peopled  by  anchorites 
who  suffered  much  from  the  attacks  of  Saracens 
and  Blemmyana.  Against  these  Justinian's 
oastle  <Hi  J^>el  Musa  gave  tiiem  some  protection. 
After  the  Moslem  invasion  the  convent  of  St. 
Catharine  was  the  diief  centre  of  Christian  mon- 
astic life.  In  1398  there  were  still  six  other 
oonvents,  but  these  seem  to  have  been  abandmed 
soon  after  this  time.  Among  the  literary  treas- 
ures of  the  convent  of  St.  Catharine  may  be 
mentioned  Codex  BinaiUoua  diseorered  by  Ti- 
schendorf  in  1644  and  1859,  now  in  Leipzig  and 
Petrograd,  and  Oodea  Binaitioua  Byriacus  dis- 
covered by  Mrs.  Margaret  Dunlop  Gibson  and 
Mrs.  Agnes  Smith  Lewis  in  1892.  (See  Brau.) 
There  are  at  present  about  6000  Tawarah  De- 
donins  of  five  mbes  and  a  few  hundred  Jebeliyeh, 
or  vassals  of  the  monastery,  descendants  of  800 
Widlachians  and  200  EUrvptians  givoi  to  the 
c<mvent  by  Justinian.  There  is  no  reason  to 
think  that  in  historic  times  the  peninsula  has 
been  able  to  support  a  much  larger  peculation. 
Consult;  Edward  Robinson,  Biblical  Besearohea 
in  Palestine  (2d  ed.,  New  York,  1866) ;  Edward 
Hull,  Mowti  Beirf  Binai,  amd  West  Palestine 
(London*  1886) ;  A.  P.  Stanlw,  Sinai  and  Palea- 
tine  (2d  ed.,  ib.,  1906) ;  W.  M.  Flinders  Petrie, 
Researches  in  Sinai  (ib..  1906) ;  M  J.  Rendall, 
£rtnai  in  Spring  (lb..  1911). 

SIVAXOA,  se'n&.k/&.  A  Pacific  state  of 
Mexico  (Map:  Mexico,  E  6).  Area,  27,658 
square  miles.  The  coast  is  low  and  lined  with 
numerous  lagoons.  The  interior  rises  gradually 
from  the  coast,  and  the  eastern  part  is  occupied 
1^  the  Sierra  Madre  Mount^ns.  The  state  is 
well  watered,  and  some  of  the  rivers  are  partly 
navigable.  The  climate  is  hot  and  unhealthful 
on  uie  coast,  but  mare  moderate  in  the  high- 
lands. Rains  are  abundant  in  tlie  mountains, 
and  the  mountain  slopes  are  well  wooded.  Min- 
ing is  tiie  chief  industry;  the  principal  metals 
are  gold,  silver,  oopper,  iron,  and  lead.  Agricul- 
ture and  stock  raising  are  also  carried  on.  The 
chief  manufactured  product  is  cotton  clotii. 
Pop.,  1910,  323,642,  including  many  Indians. 
Capital,  j^liacto  (q.v.). 

SnStORBX  BBBTBBSK'  (Ar.  ikhaOn  al 
SafA  wa  KhulUln  aZ  Wafa,  the  Sincere  Brethren 
and  True  Friends).  A  transcendental  and  sci- 
entific order  of  esoteric  nature  in  Islam,  existing 
at  Basra  on  the  lower  Euphrates  about  1000. 
(See  SHims.)  Little  is  Imown  of  the  person- 
ality of  the  members,  the  leader  of  whom  may 
have  been  one  Zayd  llm  Rifaa.  It  was  a  c(mi- 
sUtuent  put  of  tiieir  philosophy  that  perfection 
oonld  be  readied  only  throu^^  the  ooSperation 
of  souls,  each  contributing  its  share  to  the 
common  treasury  of  goodness  and  knowledge; 
hence  logically  their  association  took  the  form 
of  an  es^ric  society  with  a  simple  organization 
into  which  any  sincere  and  helpful-spirited  man 
oould  enter.  The  order  was  aivided  into  four 
ideal  grades:  the  first  for  the  younger  members 
and  for  those  of  practical  ability;  the  second 
for  those  over  30  years  who  could  fulfill  the 
office  of  teachers;  the  third  for  those  over  40  who 
oonld  rule  in  the  society,  their  authority  being 
one  of  mildness  and  admoniti<m;  the  fonrtii  far 
tiiose  who  were  fit  to  attain  (he  visim  of 
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God.  The  Bpittlea  of  tKe  Sincere  Brethren 
{JtoaiUl  IkhwOn  al-§afd)  oonsisU  of  61  treatisea 
and  IB  an  encycltmauia  of  the  Arabic  philosophy 
of  the  age.  ThlB  la  based  upon  NeoplatMiie 
and  other  late  Greek  philosophies,  witii  evident 
contributions  from  Oriental  mysticism,  the  au- 
t^rs  beinff  Shiite.  The  doctrine  is  that  of 
an  All-Soul,  which  first  projects  matter  from 
itself  and  continuously  spiritniilizee  it  by  emana- 
tions; on  the  other  hand  these  soul  parts 
natuimlly  yearn  for  return  to  their  origin.  Bat 
tibia  redanptimi  la  hampered  by  the  oppoaltioa 
of  nirit  and  matter.  Ta»  ethics  of  the  eneyelo- 
padU  therefore  inculcates  the  gradual  self-puri- 
fication of  those  who  recognize  their  spiritual 
birthright  to  develop  away  from  sense  to  God. 
But  while  ethically  dualistio,  the  encyclopedia 
has  a  pantheistic  metaphysics  and  is  interested 
in  all  created  things  as  being  immediately  de- 
rived from  God.  The  Sincere  BreUiren,  ammg 
whom  were  andi  emhient  men  as  Mukaddasl 
(q.v.),  also  seem  to  have  aeoepted  fnmi  Greek 
sources  many  advanced  ideas  m  a  scientific  na- 
ture, such  as  the  bdief  in  the  spherical  character 
of  the  earth  and  its  rotation  aroimd  the  91m. 
The  work  has  been  made  known  to  modem  Ehi- 
rope  through  the  labors  of  Dieterici  in  a  series 
of  translations  published  between  1861  and  1872 
( Berlin  and  Leipzig) ,  ocmeludiog  with  a  eeneral 
survey  in  Die  PhiuMopMe  der  Ardber  (Leip^, 
1870-79).  He  has  also  published  as  a  transla- 
tioai  one  of  the  episodes,  Der  Streit  miyiechen 
Mentoh  imd  Thier  (Berlin,  1808),  and  its  origi- 
nal <ib.,  1870) ;  also  a  selection  of  the  original 
texts  in  AhhaniUungen  der  /oAwOn  ee-SafA  (ib., 
1883-86).  Consult  FlUgel,  in  Zeittchrift  der 
deuttohen  morgerUdndiaohen  OeeellKhaft,  vol. 
xiii  (Leipzig,  18S9),  and  Stanley  Lane-Poole, 
Studies  in  a  Moague  (London,  1883). 

SINOLAIB>  diAlAr,  Auxakdeb  MaoucAir 
(1840-  ).  A  Canadian  Gaelic  scholar.  He 
was  bom  at  Glen  Bard,  Antigmlsh  County, 
Nova  Scotia,  studied  tor  the  ministry  at  the 
Presbyterian  College,  Halifax,  and  was  ordained 
in  1868.  He  held  pastorates  at  Sprinffville,  Nova 
Scotia,  Belfast^  Prince  Edward  IslanC  and  Hope- 
well, Nova  Scotia.  In  1907  he  was  appointed  lec- 
turer in  the  Gaelic  language  and  literature  at 
Dalhousie  Universi^.  ma  publications  include: 
A  Oolleolion  of  OmUo  Poetry  <1881);  OoeUo 
Bymnt  (1881);  The  QneUc  Barde  from  Hit 
to  1115  (1890);  The  Gnelio  Bard*  from  1775 
to  18t5  (1896) ;  The  Clan  GUle<m,  or  Biatary 
of  the  Madeana  (1899);  Maatalla  nan  Tur 
(1901). 

SINOIiAIB,  Sib  Johk  (1754-1835).  A  Scot- 
tish politician  and  author.  He  was  bom  at 
Tbuno  Castle,  Caithness,  studied  at  Edinlmrrii, 
Glaaniow,  and  Oxford,  and  was  admitted  to  the 
English  bar  (1782).  With  al^t  faitermptions 
he  sat  in  Parliament  from  1780  to  1811.  In 
1793  be  established  the  Board  of  Agriculture, 
of  which  he  was  for  13  years  president.  In 
1786  he  was  created  Baronet.  He  published  his 
Hietory  of  the  Publio  Revenue  of  the  British 
Empire  (2  vols.,  1784;  3d  ed.,  1803-04);  but 
his  chief  work  is  the  Biatietioal  Aooount  of 
BeotUmd  (21  vols.,  1791-99).  Consult  his  Cor- 
renondenoe  (2  vols.,  1831). 

SnrCLAnt,  mat  (T-  ).  An  English 
author,  bom  at  Rock  Ferry,  Cheshire,  and 
educated  at  the  Ladles'  College,  Cheltoiham. 
Criticism,  verse,  short  stories,  and  novels  came 
from  her  pen  Ix^ore  she  made  a  substantial  suc- 
cess— a  success  greater  in  America  thui  in 


England— with  her  The  DMne  Fire  (1904). 
Otur  publicatirais  of  hers  are:  Audrey  Craven 
(1906):  The  Tymmt  {Mr.  and  Mre.  NevUl  Ty- 
•on)  (1006);  The  Balpmate  (1007)  ;  The  Judg- 
ment of  Eve  (1908);  Kitty  TaUleur  (1908); 
7*^0  Three  BrontBa  (1912);  Feminiam  (1912); 
The  Combined  Maee  ( 1913) ;  The  Return  of  the 
Prodigal  (1914);  The  Three  SUtera  (1914); 
A  Journal  of  Impreeaione  in  B^gium  (1915)  — 
Miss  Sinclair  served  as  a  nurse  after  tiie  in- 
vasion of  Belgium;  The  Belfry  (1916). 

SmCLAIB,  Uftoh  (Bball)  (1878-  ). 
An  American  author  and  Sodaliat,  bom  in 
Baltimore.  He  graduated  at  the  Coll^  of 
the  City  of  New  York  in  1897  and  studied  also 
at  Columbia.  His  novel.  The  Jungle  (1906), 
led  President  Roosevelt  to  order  an  investiga- 
tion of  the  Chicago  stocWards,  which  brought 
to  li^t  serious  abuses.  In  October,  1906,  Sin- 
clair  organized  the  New  York  Home  Colony, 
in  whidi  several  famlUea  agreed  to  tiy  oothia-a- 
tive  llviuff  in  a  building  known  as  HeUoon  Hall, 
near  En^ewood,  N.  J.  The  building  was  de- 
stroyed by  fire  in  1907.  He  was  one  of  the 
founders  of  the  IntercoUe^ate  Socialist  Society. 
Among  his  publications  are:  Springtime  and 
Barveat  (1901);  The  Journal  of  Arthur  Stir- 
ling (1903);  Manaaaae  (1904);  The  Induatrial 
Republic  (1907);  The  Money-changers  (1908); 
Samuel,  the  Seeker  (1909) ;  The  Faettmg  Oura 
(1911);    Sylvia    (1913);    Sylvia**  Marriage 

(1914)  ;  The  Cry  for  Juttiae:  An  AnihtOoyy 

(1915)  ^   

SXZnXH,  or  SCINDIB,  sind.  A  r^on 
in  the  northwestern  part  of  British  India,  now 
forming  a  division  of  the  Bombay  Presidency, 
it  lies  around  the  lower  course  of  the  Indus 
(Map:  India,  A3).  The  area  under  British 
administration  covers  46,986  square  miles,  and 
the  total  area,  including  the  native  State  of 
EhalipuT,  Is  03,086  square  nUles.  SInd  is  a 
great  dtt-formed  area  of  veiy  low,  flat  doabs, 
or  interflnvial  regl<ms,  lying  between  the 
branches  of  the  great  Indus  delta.  These  doabs 
consist  mostly  01  alluvial  clay  baked  hard  in  the 
sun.  In  the  west  Sind  is  luce  the  Punjab  and 
in  the  east  much  tike  Rajputana,  more  inhos- 
pitable and  waste  than  anything  in  the  Punjab, 
subject  to  scorching  winds  little  relieved  by  rain- 
falL  Hie  arable  aoU  eonsists  of  the  ridi  lUln- 
vinm  deported  in  the  periodic  river  floods. 

Agriculture  is  much  dependent  <Hi  irrigation, 
secured  throu^  a  system  of  canals  leading  from 
the  Indus  River  and  from  the  annual  overflow 
of  that  river.  The  extension  of  these  canala 
by  the  govemment  in  recent  years  has  increased 
cultivated  areas.  In  1012-13  the  net  area, 
cropped  was  3,990,570  aerm.  There  are  gen- 
erally two  harvests  per  aimnm:  tiie  first,  or 
rabi  (spring) ,  harvest  consists  of  wheat,  barley, 
oil  seeds,  millet,  durra,  opium,  hemp,  and 
tobacco;  the  second,  or  Idianf  (autumn),  har- 
vest eonrists  of  those  crops  whose  ripening  re- 
quires much  heat,  as  rice,  sugar  cane,  cotton, 
mdigo,  and  maize.  The  Northwest  Railroad  ex- 
tends from  Karachi  northward  through  the  re- 
gion. Karachi  (q.v.)  is  the  principeS  port  for 
the  Punjab  and  northwest  India.  Pop.,  1901, 
3,210,910;  1911,  3,513,436.  In  1911  Moham- 
medans numbered  2,639,929;  Hindus,  837,887; 
Sikhs,  11,166;  Christians,  10,011;  Parsts,  2411; 
Jains,  1349 ;  animists,  8869.  The  princiiMl 
language  is  Sindhi  (q-v.) ;  in  1911  this  was  ttie 
language  of  3,669,936  persons  in  India.  The 
capital  of  Sind  Is  KancW. 
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From  the  earlv  part  of  the  elerenth  century 
Bind  was  generally  under  Mohammedan  domlna- 
Hon.  Among  the  mediteral  ruling  powers  were 
the  dyuMtie*  of  GhuBi  and  Ghuri  (q.v.). 
Towardfl  the  eloae  of  the  sixteenth  century  It 
patsed  tinder  the  smy  of  the  Great  Ift^fol. 
(See  Mosul,  Gbut.)  la  1748  it  became  a 
feudatory  dependmey  of  the  Duranl  dynasty  of 
Kandahar.  A  little  more  than  a  generation 
later  tlie  Talpnr  Baluchie,  who  liad  immigrated 
into  Bind,  raised  their  leader,  Mir  Fath  Ali,  to 
snpreme  power.  This  chief  made  large  grants 
of  territory  to  various  relatives,  reserving  most 
of  Ixiwer  Sind  for  himself  and  his  three  brothers, 
BO  that  there  were  four  ameers  at  Hyderabad, 
three  at  Khairpur,  and  one  at  Mirpnr.  On 
the  oatfareak  of  the  Afghan  War  in  1838,  the 
British  government  intimated  its  intention  to 
take  tempivary  possession  of  Shiksrpur  and 
forced  the  ameers  of  Hyderabad  and  Mirpur  to 
agree  to  a  treaty  which  virtually  destroyed 
their  independence.  War  with  Great  Britain 
broke  out  in  1843,  following  an  attack  on  the 
Britiah  ReeidenCT,  and  an  expedition  under  Sir 
Charles  James  Niftier,  the  Bntidt  envoy,  routed 
the  native  fmroea  at  Miaai  and  soon  eompleted 
the  subjugation  of  Sind.  The  conquered  terri- 
tory was  divided  into  three  colleetorates,  now 
the  districts  of  Hyderabad,  Karachi,  and  Shikar- 
pur;  the  Ameer  of  Khairpur,  by  continuing 
taitiiful  to  the  British,  retained  his  dominions. 
Consult  Hughes,  A  Oaasetteer  of  the  Province  of 
Bemde  <2d  ed..  London,  187A),  and  Sir  R.  F. 
Burton,  Bini  Bwiatted  (ib..  1898). 

SiariKBAI)  (or  SIVBAS)  THE  BAILOB. 
The  hero  of  one  of  the  tales  ol  the  Af«Mat» 
JfightB. 

SZNDXB.    See  Zctdbb. 

Snrsmj^nMior  8ln'd'h«}  LANaUAOB 
AXn>  IilTKBAT  n AB.  The  modem  Indian 
langoase  and  literature  of  Sind  (q.v.).  Sindhi 
is  denved  from  ApaUiradite  Prakrit  (see 
PsAKBrr),  Bp(ricen  in  mediorval  times  about  the 
mouth  of  the  Indus.  Of  alt  the  Indian  group  of 
languages  Sisdhi  is  in  many  reapeeta  vte  most 
interesting  linguistically.  Its  nearest  rdative  Is 
Lahnda,  the  language  of  western  Punjab.  While 
it  Is^  generally  speaking,  an  analytic  language  of 
the  same  type  as  En^ish,  it  retains  a  number  of 
Prakrit  elements,  which  have  been  discarded 
elsewhere.  There  are,  as  in  Sanskrit  <q.v.), 
eight  eases,  formed  chiefly  hy  postpositions,  and 
the  verb  iiaa  three  simple  tenses,  potential, 
aorist,  and  fntnre,  from  which  the  various 
periphrastie  tenses  are  fwmed  (e.g.,  AtnUm 
AoM^  I  may  go,  haiandC  I  may  be  going; 

halid  JUftfm,  I  may  have  gone;  hatHm  th6,  I  go; 
halmfdO  diftAfyS^  I  am  going;  halandd  hSee, 
I  was  going;  tuMvee,  I  went;  haUitte  thS,  I 
used  to  go;  halUS  AmMyOm,  I  have  gone;  haiUf 
hdte,  I  had  g<Hie;  haUmduae,  I  shall  go;  kalandi 
huMdum,  I  shall  be  going;  halid  hunduee,  I 
slid  have  gtme).  The  past  tenses  of  the  transi- 
tive verb  Me  laddng,  and  their  place  is  supplied 
1^  the  passive  with  the  agent  in  the  instru- 
mental  ease.  In  Its  vocalmlary  ^dhi,  being 
the  first  language  of  India  to  come  under  Mo- 
hammedan mfluence,  has  incorporated  many 
Persian  and  Arabic  loan  words.  On  the  other 
hand  it  has  borrowed  a  smaller  number  of 
Sanskrit  words  than  any  of  the  other  modem 
Indian  languages.  Slnohi  is  divided  into  a 
number  of  diMeets  which  shade  imperceptibly 
one  into  another.  The  most  important  are 
Inri.  in  the  Indus  ddta;  Thareli,  In  the  Bind 


desert;  and  the  one  which  may  l>e  called  the 
standard,  Kacht,  in  Cutch.  Amtmg  the  other 
dialects  are  Jathki,  Vichdi,  Sirai,  and  Jadgali. 
The  alphabets  were  formerly  numerous,  but  fell 
into  two  classes,  the  Arabic  and  those  derived 
from  the  Sanskrit  Devanagari  (q.v.),  and  uni- 
formity in  this  regard  has  not  yet  heoi  attained. 
The  distinction  in  usage  was  primarily  religious, 
Arabic  letters  being  used  by  the  Mohammedans, 
while  the  Hindus  cKmg  to  the  Indian  characters. 
Sindhi  literature  is  scanty,  but  there  is  a  rich 
store  of  popular  poetry,  tales,  and  the  like 
which  are  being  reduced  to  writing.  According 
to  the  census  of  1901  there  were  3,494,971  per- 
sons speaking  Sindhi  and  3,387,817  speaking 
Lahnda. 

BlUlography.  Stael^  Wn0i»h  and  Bindhi  Die- 
tionary  and  Bindhi  Orammar  (Bombay,  1849) ; 
Ernest  Trumpp,  Bindhi  Reading  Booh  (L(mdon, 
1858) ;  id.,  Orammiur  of  the  Bindhi  Language 
(ib.,  1672);  J.  Beames,  Comparative  Orammar 
of  the  Modem  Aryan  Languages  of  India  (3 
vols.,  ib.,  1872-79);  R.  N.  Oust,  Modem  Lan- 
guages of  the  Boat  Indies  (ib.,  1878);  Shirt, 
Thavurdas,  and  Mirza,  Bindhi-EngUah  Dio- 
Uomary  (Karadii,  1870);  Gajumal,  Handbook 
of  Bindhi  Proverbs  v)ith  English  Renderings  (ib., 
1896) ;  G.  A.  Grlerson,  "Vrflcada  and  Sindhi," 
in  Journal  of  the  Royal  Asiatic  Bodety  (Lon- 
don, 1902) ;  J.  D.  Anderson,  The  Peoples  of 
India  (Cambridge,  1013).  For  literature,  con- 
sult Sir  R.  Temple,  Legends  of  the  PanjeA  (3 
vohL.  Bombay,  1884-1900). 

8INDZA,  Bln'dI-&.  The  name  of  a  l&hratta 
house  which  played  an  important  part  in  the 
history  of  India  during  the  eighteenth  and 
nineteenth  centuries.  The  Binma  arose  in 
Gwallor,  of  which  the  rulers  still  bear  tliis 
name,  and  was  of  low  caste.  Its  founder  was 
Ranoji  Bindia,  who  had  risen  to  be  commander 
of  the  Peshwa's  bodyguard,  and  after  1743 
received  an  hereditary  flef.  His  natural  son 
Hadhava  Rao  (or  Mahadjl)  Bindia  (1750-04) 
became  ehief  of  the  Mahratta  princes  in  1767. 
Four  years  later,  with  the  eotoeration  of  the 
Peshwa,  Madhu  Rao,  he  asristed  the  hbwul 
Emperor  of  Delhi,  Shah  Alam,  to  expel  the 
Sikhs  from  his  territwies.  As  a  reward  for 
his  services  Madhava  Rao  was  given  control 
of  these  lands.  He  fon^t  against  the  Ehiglish 
in  the  first  Mahratta  War  (1779-82),  which 
terminated  in  the  Treaty  of  Salbal,  according 
to  the  terms  of  which  he  received  the  districts 
won  in  Gujarat.  Later  (1784)  he  ci^ttured 
Gwallor,  after  which  he  sslzed  Delhi  and  almost 
the  entire  Doab  (q.v.)  and  subjugated  three 
of  the  Rajput  states.  Madhava  Rao  died  in 
1794  and  was  succeeded  by  his  grandnephew 
Daulat  Rao  (1794-1827),  who  played  a  promi- 
nent part  in  the  Second  Mahratta  War,  which 
br(^e  out  in  1803.  During  the  same  year  hia 
forces  were  defeated  at  Aaaaye  and  Argaum  hj 
Sir  Arthur  Wellesley,  afterward  Duke  of  Well- 
ington, and  he  rmounoed  all  hit  claims  to  ter- 
ritory between  the  Jumna  and  the  Ganges  as 
well  as  his  provinces  in  Gujarat.  After  this 
Daulat  cooperated  with  the  Bnglish,  helping 
them  in  1804  against  Jaswant  Rao  Holkar,  for 
which  he  was  given  Gwalior  in  180S  as  his 
capital.  In  1817  he  was  suspected  of  treasonable 
n^iotiations  with  Nepal  and  during  the  follow- 
ing year  was  compiled  to  sign  a  treaty  \n 
which  he  lost  Aimere  and  otuer  states.  He 
died  in  1827  without  isme,  and  his  widow. 
Bain  Bai,  adopted  Janokji  (or  Hugat)  Rao 
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Sindift  (1827-43).  HiB  rule  was  weak,  and 
in  1843  he  died,  leavinf  no  heirs.  His  girl 
widow.  Tan  Bai,  adt^ted  a  b<^  oi  rig^t  vean, 
Jayaji  Rao  Sliidi*  (1843-86).  The  dominioiui 
of  Owalior  were  in  such  a  state  of  anarchy  that 
the  British  were  forced  to  intervene,  and  a 
war  followed,  in  which  the  Mahrattaa  were 
routed  (Dec  2S,  1843)  by  Sir  Hugh  Oough 
at  Maharajpur  and  on  the  same  day  %  General 
Grey  at  Panniar,  The  British  then  seized 
Owalior  and  obliged  the  Siadia  to  maintain 
thereafter  a  Bepoy  contingent  in  that  plaoe.  In 
1868  this  oontingont  joined  tiie  Svpoy  mutiny 
and  forced  the  Sindia,  who  remained  loyal  to 
the  Britiidi,  to  flee  to  Agra.  On  June  19.  1858, 
he  was  reinstated  fay  Sir  Hugh  Rose  and  re* 
ceived  various  faAens  of  appreciation  of  his 
loyalty.  On  his  death,  in  1886,  Jayaji  Rao  was 
succeeded  by  his  adopted  son,  Madhava  Rao 
Sindia,  an  enlightened  prince  who  was  acUve  in 
reform  and  good  goTemment.  His  loyalty  to 
ttie  British  was  shown  in  1901,  when  he  equipped 
at  his  own  .e^ense  and  accompanied  a  luwpital 
ship  for  the  China  War.  Ctmnilt  H.  O.  Keene, 
Madhava  Bao  Sindhia  (Oxford,  1891),  and 
James  Burgess,  The  Chronology  of  Modem  /ndia, 
H94-IS9i  (Edinburgh,  1913). 

8INa>nrO,  Chbistian  ( 1856-  ) .  A 
Norwegian  composer,  bom  at  Kongsberg,  Nor- 
way. In  1874  he  became  one  of  Reinecke's  pupils 
at  the  Leipzig  Conservatory  and  studied  with 
him  for  three  years.  In  1880,  with  the  Boyid 
scholarship^  he  studied  at  Dresdoi,  Munich,  and 
Berlin.  He  finally  settled  as  organist  and 
teacher  at  Christiania.  His  compositions,  the 
most  notable  of  which  are  for  the  piano,  are 
remarkable  for  their  brilliancy  and  Norwegian 
characteristics.  Among  his  works  are  a  piano- 
forte quartet;  a  pianoforte  quintet;  a  string 
quartet ;  two  symphonies  ( D  minor  and  D 
major);  three  violin  sonatas;  romance  for  the 
violin  with  the  piano;  a  conewto  for  vtoltn,  op. 
45;  a  concerto  for  viola;  a  suite  for  flute  aad 
orchestra;  variations  for  two  pianos;  songs  and 
piano  pieces.  An  opera,  Der  keilige  Berg,  was 
produced  in  Berlin  (1910). 

SZKDnrO,  Otto  Ludwio  (1842-1911).  A 
Norwegian  luidscape  and  genre  painter,  bom  at 
KongsDerg.  He  studied  under  Edcersbow  in 
Christian^,  under  Qnde  and  Blelstahl  at  £irla- 
mhe,  and  under  Piloty  at  Munich.  His  art 
is  IcM  characteristically  northern  than  that  of 
most  Scandinavian  painters,  although  in  his 
coast  scenes  of  the  Lofoten,  such  as  "From 
Reine"  (Ch;*i8tiania  Gallery)  and  "Laplanders 
Greeting  the  Return  of  the  Sun,"  he  proved  him- 
self a  ^fted  interpreter  of  Ids  own  rugged  land. 
He  also  eesayea  religious  paintings;  genre 
scenes,  notably  "Strug^e  at  a  Peasant's  Wed- 
ding"; fantastic  compositimis  in  the  manner  of 
BOdcIin  and  Thoma;  and  marineo,  snch  as  ^The 
Surf." 

aiNSZNO,  SlxFAjf  (1846-  ).  A  Norwe- 
gian sculptor.  He  was  bom  at  Trondhjem  and 
after  taking  the  degree  of  Ph.D.  at  Christiania 
Univer^ty  he  turned  to  sculpture,  which  he 
studied  in  Christiania  and  in  Berlin  (1871-74) 
under  Albert  Wolff.  He  afterward  lived  and 
worked  in  Ps^,  Christiania,  Rome  (1877-84), 
and  Copenhagen,  where  his  early  patron,  Dr. 
Jacobsea,  eolieeted  his  finest  statues  in  the  Ny> 
Carlsberg  Glyptothek.  Slndlng  became  known 
as  the  foremost  Norwegian  Kulptor.  In  his 
first  important  woric,  tlw  group  "A  Bartiarian 
Mother*'^  ( 1882),  he  broke  any  firom  tin  daMie 


traditions  of  Thorvaldsen.  until  then  snpreme  in 
Scandinavia.  This  was  followed  by  the  "Captive 
Mother"  <Medal  of  honor,  Paris,  1889)  and 
"Man  and  Woman,"  the  first  exanqtles  of  a 
subject  frequently  treated  by  him  bat  without 
sentimentality  or  sensualism.  Among  other  cele- 
brated works  are  the  wooden  statue  "Eldest 
of  her  Kin"  (1897);  "Mother  Earth"  (1900); 
"The  Valkyrie"  (wood.  1902;  bronze,  1908); 
"Adoration^'  (1903);  "May"  (1910)  and  the 
"Valhalla"  frieze  (1887-1904),  aU  in  the  Ny. 
Carlsbew  Glyptothek;  and  tJu  monnmenta  to 
Ole  Bulf  at  Bergen,  to  Ibsen  and  Bjltavson  In 
Christiania.  Binding's  chief  characteristics  are 
absolute  touttifninoss,  mergy,  artistic  imagina- 
tion, creative  power,  and  love  of  beautiful  con- 
tours. Consult  M.  Runilber,  Btaphan  Simdimg 
(Berlin.  1911). 

8INB.    See  Ousts  or  Sima;  TkiooHojoiTBT. 

MNOAKAPBlfTB,    2lng'di-klk-dA-m6'.  See 

CaOBAL  SOCIBTIXB. 

8INOA1ITU,  senglbiW,  SIGAOTU,  or 
SIASVU  (Chin.,  west  tranquil  el^),  also 
sometimes  spelled  Hbzuitd.  Beiidenee  of  the 
Shen-Kan,  or  OovwnOT-General  of  the  United 
Provinces  of  Shensi  and  Shansl.  A  d^rt- 
mental  city  of  China,  capital  of  the  Province  of 
Shensi  (q.v.),  and  noted  for  its  antiquity  as 
well  as  its  importance  as  a  commerdal  centre 
(Ihlap:  China,  K  S).  It  is  finely  situated  near 
the  Wei  River,  the  principal  affluent  of  the 
Hoang>ho  in  the  midst  of  a  great  loess  platean 
skming  southward  from  lAe  table*land« 
of  Mongolia  to  the  Tsing^lii^  Range,  and  east- 
mrd  from  Kanau  to  the  Hoang-ho.  Its  walls 
are  not  so  high  as  those  of  Pekmg,  but  the  four 
great  gates  with  their  lofty  towers  surpass  those 
of  Peking  in  magnificence.  They  are  well  built 
and  in  1868-71  successfully  withstood  the  at- 
tacks of  the  Mohammedan  hosts  then  in  rebel- 
lion. They  have  a  circuit  of  24  miles  and  are 
built  in  the  form  of  a  square,  with  each  side 
about  6  miles  in  length.  The  streets  are  wide, 
well  paved,  and  clean  and  lined  wiUi  fine  shops 
and  warehouses.  An  immense  trade  is  carried 
on  here,  for  here  the  great  trade  routes  from  the 
northeast,  east,  and  south  through  Kansu  to  Hi 
(2773  mUes),  Tarkand  (3198),  Eashgar  (3361), 
and  other  Coitral  Asian  points  converge.  Pop. 
(est.),  around  1,000,006,  faieluding  60,000 
Itfohammedans,  and  many  nbetans,  Mongols,  ete. 

On  this  spot  or  in  its  vidni^  several  dy- 
nasties established  their  capital,  bwinntng  #iu 
the  Chow  In  1122  b.o.  Under  the  name  of 
Kwanchang  it  was  the  capital  of  the  Emperor 
Shi-Huang-ti  (246-210  B.a),  the  famous  "burner 
of  the  bocKB."  The  neighborhood  of  Singanfu  is 
rich  in  objects  of  great  antiqnarlsji  interest. 
Among  than  Is  the  oldest  mosque  in  China, 
built  over  1100  years  ago,  a  very  old  temple 
dedicated  to  Lao-tse;  the  Pel-lin,  or  ''Forest  of 
TaUets,"  belmiging  to  different  ^uaatlea  from 
100  ac,  and  CMlected  trom  many  quarters,  con- 
sisting of  some  1300  indsed  spedmens  of  eal- 
Ilgrapby.  emblematic  animals,  historic  scenes, 
etc.,  and  the  "Thirteen  Classics"  cut  in  stone 
in  the  T'ong  dynasty  (618-960) ;  and  in  the 
Manchu  City  in  the  northwest  quarter  of  the 
city  is  an  <Md  palace  of  the  same  period.  Here 
In  162S  was  diaeorered  a  large  stone  tablet 
(erected  In  781  and  stUl  preserved) ,  carved  with 
Chiaese  and  Syriac  writing  recording  the  estab- 
lishment of  Qiristlanity  in  this  neighborhood 
In  the  sevoith  centnry  by  tJie  Nestorlans  and 
eulogiziag  it  as  the  King-Klao  or  "LnmiiKnu 
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Religion."  ( See  Nestobian  MoNTTHmfT. ) 
Sinsanfu  tuffered  much  daring  the  Mohammedan 
rdieilion  of  186S-78,  but  has  now  almost  re- 
covered. Daring  the  advance  of  the  allied  troops 
ior  the  relief  of  the  twleaguered  foreignert  in 
Pdrinc  in  IWW  the  Emperor  uuL  EmpreBB  Bow- 
uer  fled  hither  and  kept  their  court  here  until 
IlOTemher,  IMl.  On  October,  1911,  Binganfu 
jMBed  the  rerolt  agalngt  the  Uanchu  monarchy. 
The  position  of  Singanfu  is  of  great  strategio 
adTantage*  which  makes  it  the  most  importuit 
city  in  northwest  China.  It  has  hardlT  yet 
been  modernized,  althooa^  a  cott<m  mill  was 
wtabHshed  in  18M. 

eOHOAfOREr  ^'ffi-pOr^.  An  Idaad,  the 
most  important  of  the  eoDstituent  parts  of 
the  British  oolray  of  the  Straite  Settlements. 
It  lies  off  the  southern  point  of  the  Malay 
Peninsula  (Map:  French  Indo-China,  D  6).  The 
island  is  27  miles  long  and  14  wide;  area,  217 
square  miles.  It  passed  to  the  East  India  Com- 
pany in  1810,  and  in  1824  the  possession  was 
ratified  by  the  pftyment  to  the  Sultan  of  Johore 
of  $60,000  and  a  life  annuity  of  $24,000.  The 
island  is  well  watered  and  has  a  hot  damp  cli- 
mate, the  ramre  of  temperature  being  less  than 
20  d^frees.  Tne  surface  of  the  island  is  broken 
by  small  hills,  varpng  in  altitude  from  300  to 
400  feet.  Vegetation  is  luxuriant.  There  is 
DO  regular  rainy  season,  Imt  showers  are  scat- 
tered throo^out  the  year;  STerage  rainfall 
(1904-13),  104  inches.  The  principal  products, 
raised  chiefly  1^  the  Chinese*  are  coconuts, 
gambiw,  t^noca,  cacao,  aloes,  natniMB,  and  a 
great  Tariety  of  fmits  and  regetaues.  The 
flora  and  fauna  resemble  those  of  the  Malay 
Peninsula.  The  population,  consisting  largdy 
of  Chinese,  Malays,  and  Hindus,  in  1001,  ezcTud- 
ing  the  military  and  floating,  was  228,565;  in 
1911,  311,085.  These  figures  include  the  inhab- 
itants of  Singapore's  dependencies,  Christmas 
Island,  tiie  Keeling  Islands,  and  Labuan  Island. 
Estimated  population  in  1013,  380.042  (233.674 
males,  96,368  females) ;  whitee  numbered  6188, 
Eurasians  4086,  Asiatics  (largely  Chinese)  318,- 
019.  There  is  no  important  town  besides  the 
city  of  Singapore,  which  includes  most  of  the 
population. 

StNQAPOBE  (from  Skt  Simhapura,  lion 
city).  The  capital  of  the  British  colony  of  the 
Straits  SetUemeats  and  the  most  important  oom- 
merdal  eBmrinm  «f  aoutiieastem  Asia,  situated 
at  the  sonthem  end  of  the  island  <rf  Singapore 
(1^;  Franch-Iiido  China,  D  6).  The  town  is 
well  built.  Its  harbor  is  eommodioos  and  ea^  of 
access.  For  6  miles  along  its  water  front  the 
city  is  lined  with  quays  and  shipyards.  In 
the  Totr  of  the  city  still  stands  Fort  Canning, 
erected  on  a  hill  just  outside  the  original  settle- 
ment, but  now  supplemented  by  modem  liat- 
teriee,  which  command  the  harbor.  The  QoT* 
enior's  palace  is  an  inq>resBiTe  structure  in  a 
beautifuJ  park  at  tbt  wp  at  one  <tf  the  three 
hills  Just  ontdde  tiie  my.  A  most  charming 
spot  18  the  turfed  and  shaded  esplanade,  fron£ 
mg  on  the  outer  hart>OT.  In  it  is  erected  a 
monnment  to  Sir  Stamford  Rafiles,  the  founder 
of  the  modem  city.  The  botanicalgardens  rank 
among  the  best  in  the  world.  The  city  hall, 
the  Gothic  cathedral  of  St.  Andrew,  the  Roman 
Catholic  cathedral,  and  the  Baffles  Museum  and 
library  are  all  notiU^  bnildtnge.  The  greater 
tion  of  the  trade  is  in  the  hands  of  the 


Its  geograpkkal  position  at  the  eastern  sn- 


trance  to  the  Strait  of  Malacca,  about  midway 
between  Hnng^tong  and  Calcutta,  its  proximity 
to  tlte  Malay  Archipelago,  and  the  policy  of 
absolute  free  trade  nave  made  Singapore  ihe 
centre  of  a  transshipping  trade  surpsMed  in  the 
East  <mly  by  that  of  tne  Chinese  ports.  Hie 
list  of  imports  and  aqmrts  comprises  cotton 
piece  goods,  oopra,  tioc^  tin,  suks,  tobacco, 
spices,  petroleum,  sugar,  coffee,  pepper,  opium, 
gambier,  coal,  fiah,  rattans,  skins,  and  rabber. 
The  manufactures  are  not  extensive,  but  in- 
clude white  p^per,  tapioca,  sago,  gambier, 
vehicles,  tools,  and  furniture,  and  tMre  are 
shipbuilding  establishments,  pineapple  canneriefc 
ana  Usenit  factories.  The  net  ttmnage  entered 
at  the  port  in  1913  was  8,636,467  and  cleared 
8,618,486.  The  resident  population  of  the  munic- 
ipality of  Singapore  in  I80I  was  155,683;  in 
1000,  193,089.  Of  the  latter  number  141365 
were  Chinese,  26,230  Malays,  15,646  natives  of 
India,  2748  Europeans  and  Americans,  and  3082 
Eurasians.  The  increase  of  population  is  due  to 
immigration;  the  death  rate  Is  greatly  in  excess 
of  the  birth  rate,  as  by  far  the  larger  part 
of  the  Chinese  population  is  male. 

Singapore  has  its  own  municipal  organizatiim 
under  tne  supervision  of  the  colonial  govern- 
ment. The  founding  of  the  city  In  1810  was 
due  to  the  desire  of  Sir  Stamford  Baffles,  an  em- 
ployee of  the  East  India  Company,  to  establish 
an  outpost  to  counteract  the  growth  of  Dutch 
influence  in  this  quarter  of  the  globe.  Despite 
opposition  on  the  part  of  the  Dutch  and  only 
half-heMied  samtoit  from  tiis  home  ffovsramsn^ 
he  succeeded  in  gaining  the  idana  for  Ghreat 
Britain,  and  the  continuously  rapid  growtii  of 
the  ciiy  of  Singapore  has  fully  demonstrated 
his  wiadom.  After  the  formal  cession  of  the 
island  to  Great  Britain  In  1824,  it  was  the  <»pi- 
tal  of  the  consolidated  governments  of  Penang, 
Singapore,  and  Malacca,  which  in  1867  became 
a  crown  colony  as  the  Straite  Settlements. 

8INCKSB»  nnmo  (1847-  ).  An  Amer- 
ican naval  officer,  bom  at  Ckrisruhe,  Badm, 
Germany.  His  parents  brought  him  to  the 
United  States  in  1848,  and  in  1868  he  gradu- 
ated from  the  United  States  Kaval  Academy. 
Besides  serving  in  other  capacities  he  was  a 
member  of  the  Naval  Intelligence  Office  in 
1888-90  and  1893-94  and '  chief  intelligence 
officer  in  1895-96.  As  executive  officer  of  the 
cruiser  Raleigh  he  participated  in  the  battle  of 
Manila  Bay  in  1898  and  later  commanded  the 
captured  transport  Mamla.  He  was  promoted 
to  commander  In  1809,  captain  in  1904,  and  rear 
admiral  in  1906.  In  1904-09  Singer  was  com- 
mandant of  the  United  States  Naval  Station  at 
New  Orleans,  La.  By  <^>OTation  of  law  he  was 
retired  in  1006,  bat  eontinued  in  service  for 
some  time. 

BIMOBBr  Isaac  Mebttf  (1811-75).  An 
Anmican  inventor,  bora  at  Oswego,  N.  Y.  He 
became  a  meebanie  and  after  a  time  interested 
himself  in  the  sewing  machine.  He  constructed' 
an  improved  machine  with  a  rigid  overhanging 
arm  to  guide  a  vertical  needle  in  combination 
with  a  shuttle  and  what  was  called  a  wheel  feed. 
With  the  aid  of  Edward  Clark  he  established 
a  factory  in  New  York  and  subsequently  became 
very  wealthy.  The  "Singer  Tower"  in  New 
York  was  for  some  time  the  bluest  d^scrapw 
office  building. 

Snraxa,  IsnKWi  (ISee-  ).  An  Ameri- 
can Jewish  editor  and  anthw,  born -at  Weiss- 
Urchen.  Moravia  (Austria),  and  educated  at 
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tiie  uDivenities  of  Vienna  and  Berlin.  He 
founded  and  paUished  the  AllffMteine  Oeater- 
reiohitohe  Literattmeitwitg  (Vienna)  in  1684- 
86,  and  was  founder  and  editor  in.  chief  of  La 
Vraie  Parole  <Piurii),  haring  gone  to  Frmnos 
fat  1887.  He  went  to  Italy  tn  1891  and  to 
New  York  in  1896.  His  most  important  work 
was  aa  managing  editor  of  the  JetricA  Enoyolo- 
pcBdia  (12  Tols..  1901-06).  He  edited  aleo  The 
W oris  a  Debt  to  the  Jew  (16  vols.),  Oerman 
CUueioe  of  the  yineteenth  and  Twentieth  Cen- 
turiee  (20  vols.),  and  International  Inturanoe 
Enoj/dopcedia  (1010  et  seq.).  His  writings  in- 
elnde:  Berlin,  Wien,  und  der  AwOaemiUmnua 
(1882);  .8OU0N  die  Jitdm  Ckrittm  werdenf 
(1884);  Avf  dem  OnOte  meinm- Muttmr  (1888); 
Le  prtmtige  de  la  Framee  en  Burope  <1889); 
La  question  fuive  { 1893) ;  Amarehie  et  antieimi- 
time  (1894);  Der  Judenkampf  ume  Reoht 
(1002);  Bumia  at  the  Bar  of  the  Ameriewt 
People  (1904);  Ohriet  or  Oodf  (1908). 

8INOEB,  Eln^r,  Paul  (1844-1011).  A  Ger- 
man political  agitator,  bom  in  Berlin  of  Jewish 
parentB.  Engaged  in  business  from  1868,  he  es- 
tablished  a  cloA  manufaetory  in  Berlin  In  1869, 
joined  the  Sodal  Demoersts  in  1870,  and  was 
elected  to  tiie  Reichstag  in  1884.  He  became, 
next  to  Bebel,  the  principal  leader  of  the  party. 

SnrO'EB,  BiUBON  (1846-1906).  An  Ensiish 
rabbi,  bom  in  London  and  educated  at  the  Jews' 
College,  of  which  he  was  later  headmaster  for 
a  In-ief  period.  In  1867  he  became  minister  of 
the  Borou^  Synagc^e  and  in  1878  of  the 
New  West  End  SynagognB.  In  rellgioas  matters 
Dr.  Singer  aimed  to  reconcile  toe  views  of 
the  ConservatiTe  and  liberal  Jews  and  was  In- 
strumental in  introducing  a  few  moderate  re- 
forms in  the  Hebrew  service.  In  1892  ha 
organized  the  first  conference  of  Jewish  preach- 
ers in  England.  He  was  also  actively  interested 
in  tJie  wdfare  of  Jews  on  the  Continent,  eape- 
cially  in  Russia.  A  preacher  of  ability,  he  was 
one  M  the  first  to  introdnee  regular  ssnnons 
for  children.  He  was  j<^t  editmr  of  Talmtidie 
Fragments  in  the  Bo^eian  Libraty  (1896)  and 
edited  a  widely  used  edition  of  the  Authorveed 
DaU^  Prayer  Book,  with  English  translation. 
Consult  I.  Abraham,  Literary  Remaine  of  the 
Bev.  Simeon  Binger  (3  vols.,  London,  1908), 
with  memoir. 

SINOE,  8m  Pebtab.  See  Pkbtab  ^koh. 

BIN0K,  Rahjit.  See  Banjtt  SnroH. 

SnrewAT.WBTI,  sIVgA-teE"  or  Its'  (or  SDT- 
HAIJ88B  iOa'hiM  or  -UsT])  LAVGUAaE 
AXTD  ULTlUiAT  U  KX.  See  Ceylow,  Languaffe 
and  Literatitre.   

SnraHABA  (slng-hH^ra)  NUT.   See  Tbapa. 

BIVOZNQ  (from  eing,  AS.  eingan,  to  sing, 
(3otb.  giggvmn,  to  sing,  read).  The  production 
of  sustained  musical  tones  tij  the  voice.  Hie 
physical  apparatus  omsists  of  the  larynx  (con- 
taining the  Toeal  cords),  the  Inngs,  and  the 
muscles  of  the  ehesi  and  diaphragm;  also,  as 
accessories,  the  cavi^  of  the  mouth,  the  hard 
pidate,  and  the  nasal  chambers,  all  of  which 
aid  in  modifying  the  character  of  the  tones 
produced,  and  serve  as  sounding  boards  to  in- 
crease their  power.  The  tones  of  the  human 
voice,  either  in  speaking  or  singing,  are  formed 
by  the  vibration  of  the  vocal  cortb.  These  are 
two  parallel  elastic  membranous  bands  situated 
in  the  larynx,  which  thus  resembles  a  reed  in- 
stmment,  like  an  oboe.  The  blast  of  the  air 
column  driven  from  the  lungs  seta  these  hands 
vibrating.   By  the  act  of  volition  they  are  set 


to  receive  Uie  Impact  of  the  column  of  air  in 
such  a  way  as  to  produce  tone.  By  closing  or 
opening  so  as  to  vibrate  at  different  portions 
ot  their  length,  they  give  tones  of  different 
pitch. 

The  lungs  supply  the  air  and  are  operated  by 
the  muscles  l>eiore  mentioned.  The  diaphragm, 
the  use  of  which  is  often  n^eeted  by  singers, 
is  of  great  service  in  giving  power  and  control 
to  the  breathing,  wfaldi  is  of  the  first  impor- 
tance in  singing.  Clavicular  or  up|>er-chest 
breathing  Is  r^rded  as  the  least  satisfacbHy 
metiiod  and  is  not  employed  by  any  great  singer. 
The  abdominal  method,  advowfeed  W  Mandl  in 
1866  and  introdooed  into  the  Paris  Ckmaervatoty 
and  among  Italian  teachers,  ctmsists  in  keeping 
the  chest  as  quiet  as  possible  and  forcing  the 
diaphragm  down  and  the  anterior  wall  of  the 
aboMnen  out  in  inspiration.  The  leading  singers 
of  to-day  advocate  the  use  of  all  the  extemal 
intercostal  muscles  and  ths  drawing  in  of  the 
anterior  wall  of  the  abdomen  in  ini^irati<m. 
Th^  hold  that  this  method  seta  the  diaphrann 
finnly*  giires  greater  mastery,  and  enables  the 
singer  bett»  to  graduate  tiie  power  of  the  air 
column. 

Hie  compass  of  the  human  voice  extends  from 
C  to  C*.  Some  exceptional  voices  have  exceeded 
this  range.  No  one  voice  has  this  compass,  of 
course,  for  the  average  human  voice  has  an 
extent  of  about  12  tones,  while  trained  singers 
usually  have  two  octaves.  Some  have  had  more 
than  three.  Five  general  divisions  of  singins 
voioes  are  reeosnlzed:  two  womok's,  st^rano  and 
contralto,  and  uiree  rnen'a,  tenor,  banrtone,  and 
bass.  These  are  here  named  in  the  order  of  their 
pitch  from  the  hli^Mst  to  the  lowest  Music 
for  sopranos,  contraltos,  and  tenors  is  written 
on  the  treble  clef,  for  the  other  voioes  on  the 
base  clef.  The  tenor  voice,  however,  produces 
tones  an  octave  lower  than  those  written. 

Hie  pitch  of  voioes  is  the  result  of  the  length 
of  the  vocal  ocvds.  These  eords  are  shorter  in 
wmnoi  than  in  men;  hoioe  tlie  former  have 
h^her  voices.  The  longest  vocal  cords  are  those 
of  a  deep  bass.  Pitch,  however,  is  not  the  only 
trait  which  determines  the  title  of  a  voice,  for 
tone  quality  must  be  considered.  Tenor  and 
barytone  voices  of  exactly  the  same  range  exist, 
but  the  character  of  the  tones  is  different,  voice 
qualify  being  modified  by  rsaonanoe  and  muscle 
acti<m. 

Each  voice  is  divided  into  senroal  "rs^^sters," 
»  term  borrowed  from  the  organ.  It  means  a 
auccesslon  of  sounds  having  similar  character  or 

S reduced  by  the  same  mechanism.  Authorities 
iffer  as  to  the  number  of  rasters  which  exist 
in  the  human  voice,  but  the  majority  follow 
Manuel  Oarcfa,  inventor  of  the  larviigoec<^  and 
a  famous  singing  teacher.  He  holds  that  there 
are  three  regjaters,  which  he  calls  chest,  falsetto, 
and  head.  Some  writers  have  named  as  many 
as  five  registers,  and  oUiers  find  that  the  voices 
of  msn  and  women  ditter  in  their  divisions  of 
this  kind.  The  mechanical  action  of  the  larynx 
and  certain  of  the  resonating  apparatus  changes 
as  the  singer  ascends  ihe  scale,  and  the  tendency 
is  towards  modifications  in  the  quality  of  the 
tones,  so  that  the  different  registers  are  dis- 
similar in  character.  Between  tiie  registera, 
especially  between  the  highest  and  the  next 
lower,  there  are  audible  brMks,  and  nsvally  the 
tones  on  either  side  of  this  are  weak  and  un- 
certain. One  of  tita  moat  important  labors  of 
the  teadiOT  is  tiie  eqnaliaatlon  of  the  rsgistwa. 
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so  that  the  qualify  of  tone  may  be  homogeneoua 
throughoot  the  Bcale.  Thie  is  accomplidied  by 
cultivated  methods  of  tone  formatioo,  in  which 
the  air  column  is  Tolnntarily  directed  towards 
eertidii  resonators. 

The  tnUjiing  of  the  Toiee  for  singing  is  a  doiw 
and  painstakmg  prooess.  Host  of  the  training 
is  directed  towards  securinR  correct  tone  forma- 
tion (or  tone  placing,  as  it  is  usually  called). 
Upon  the  correctness  of  the  placing  depend  the 
strength,  earryii^  power,  smoothness,  and  beauty 
of  the  tone.  The  acquirement  of  a  perfect 
method  of  tone  f(wiuatiii>n  is  the  only  road  to 
the  atrewtlwDliig  of  eompwa^dy  weak  vocal 
orsana.  No  teacuw  can  imke  a  big  voice  out  of 
a  uttle  one.  Nevertheless  it  is  undeniable  that 
the  lungs  can  be  developed  by  the  practice  of 
deep  breathing  exercises,  and  the  diaphragm  and 
oth«  expulsive  mnsclea  developed  by  syc^matla 
use.  So,  too,  the  vocal  cords  and  the  muscles 
and  ligaments  of  the  larynx  can  be  made 
BtnmffBr  by  training  hut  the  limit  of  develop- 
mmt  18  not  lane.  The  priueipal  efforts  of  wise 
teachers,  tbaefore,  are  directed  to  givins  their 
pupils  a  firm,  round,  pure  ton^  whii»  will  car^ 
well;  the  general  management  of  the  breath  u 
quite  important.  Proper  employment  of  the 
resonating  chambers  is  also  necessary. 

E^very  tone  ou^t  to  sound  to  the  hearer  as  if 
it  were  sung  just  behind  the  teeth  of  the  singer. 
By  keeping  the  tongue  depressed,  by  allowing 
a  part  of  the  air-blast  free  passage  tiirough 
the  nasal  chambers,  and  by  brining  the  mam 
body  of  it  to  bear  upon  the  roof  of  the  mouth 
at  the  proper  point,  tones  may  be  made  to  sound 
as  if  fwined  wdl  forward  and  may  be  actually 
projected  into  the  anditorium  more  sonorously 
than  when  improperly  made.  The  requirements 
of  good  time  are  that  it  shall  be  pure,  i.e.,  that 
all  the  breath  must  be  turned  into  tone  and  none 
allowed  to  escape  in  a  hissing  sound;  that  it 
shall  be  clear,  shall  never  sound  as  if  there 
were  some  ebstaele  in  tha  singer's  month;  and 
that  it  shall  be  free,  i.e.,  not  mnflled  or  sqneeBed 
down  in  the  throat.  A  correct  "attack"  is  the 
most  important  essential  of  good  tone  produc- 
tion. The  breath  must  strike  the  vocal  cords 
at  precisely  the  instant  when  th^  form  the 
tone,  neither  b^ore  nor  after.  Weak  voices  are 
made  stronser  and  good  voices  better  by  the 
master  of  ue  art  of  tone  formation. 

To  uiia  most  be  added  the  requisites  t»f  ex- 
preMlon.  These  are  a  perfect  l^to,  command 
of  the  messa  di  voce,  perfect  vocalization  of 
the  vowels,  and  perfect  articulation  of  the  conso- 
nants. Legato  means  "bound,"  and  in  singing 
it  is  the  passage  of  the  voice  smoothly  and  con- 
nectedly from  one  note  to  the  next  in  succession. 
Without  a  command  of  the  le^ito  no  flowing 
mdody  can  be  sung  properly.  Variety  is  some- 
times added  to  a  melody  by  the  use  ai  the  porta- 
mento, a  sliding  or  carrying  of  tiie  voiee  through 
the  inflnitesimal  degrees  of  pitch  lying  between 
two  notes.  This  is  opposed  to  the  legato  and 
is  often  so  much  abused  as  topreclude  all  poe- 
sibilify  of  singing  in  tune.  The  legato  is  Uie 
foundation  of  all  good  vocal  style,  and  it  was  in 
this  that  the  famous  singers  of  the  eighteenth 
century  surpassed  their  successors.  The  messa 
di  voce  is  the  swelling  of  a  tone  from  pianissimo 
to  its  full  power  and  then  diminishing  it  to 
the  startiiig  pcrfnt.  Uiia  is  aocomplished  oitirely 
bv  oontrol  of  the  brealli,  thou^  some  mistaken 
nDgera  try  to  reaeh  the  resnU  by  stnUning  Uie 
miucles  ttt  tbtSat  throats.   Hie  messa  di  voce  is 


of  the  greatest  importance  in  etniression,  as  it 
enables  the  singer  to  vitalize  his  song  with 
minute  dynamic  gradations  oi  tme,  fiTgil^T  to 
those  emplOTed  in  speech. 

The  Towds  present  uaany  diffienlties  to  the 
singer,  as  the  position  of  the  throat  and  tongue 
in  sounding  some  of  them,  especially  at  rail 
voice,  is  inimical  to  good  tone  production.  Much 
practice  is  necessary  to  give  the  effect  of  the 
vowel  sounds  to  an  audi«ice  while  preserving 
the  essentials  of  good  tone.  The  articulation 
of  the  consonants,  which  is  greatly  neglected  by 
English  singers  and  neatly  exaf^rated  by  the 
Wagnerian  school  m  Qcrman  declaimers,  is 
abeolutdy  neeessair  to  intelligible  delivery  of 
the  text.  The  problem  to  be  solved  is  how  to 
entmciate  clearly  consonants  which  naturally 
cut  off  the  flow  of  vowel  sounds,  on  which  alone 
tones  can  be  made,  and  yet  not  interrupt  the 
fluency  of  a  pure  legato  style.  The  problem  is 
solved  by  leaminff  how  to  separate  the  articula- 
tive  apparatus  frun  the  sound-producing  hm- 
ehanlsm  and  to  operate  the  two  indepoidently 
without  letting  tlwm  disturb  each  otiier.  This, 
like  all  the  rast  of  siiu^,  requires  long  md 
patioit  sdl-stndy  under  the  gaidanoe  of  a  skilled 
teacher. 

Bibliography.  A.  B.  Bach,  Mutioal  Bduoa- 
Uon  and  Vooal  Cvlture  <4th  ed.,  Edinburgh, 
1884} ;  M.  MackNisie,  Bygime  of  the  Vooal  Or- 
gant  {hondoa,  1888);  M.  Garcia,  Ecole  de 
Oaroia:  traiti  compUte  de  I'art  du  chant  en 
detue  partiet  (Oth  ed..  Paris,  180S);  W.  8. 
Rookstro,  Jmmjf  hind:  A  Becord  mhI  Analy- 
sis o/  the  Method  of  (Londoo,  18»4) ;  J.  F.  Bo- 
tume,  Modem  Binginff  Methods:  Their  Uee 
and  Ahuee  (rev.  ed.,  Boston,  1896) ;  Solomon 
Jadassohn,  Praotieal  Courte  of  Ear  Training 
(Eng.  trans,  by  L.  B.  Gampbdl,  New  York, 
1809) ;  Mathilde  Marchesi,  Ten  Singing  Lesaona 
(ib.,  1901) ;  A.  B.  Bach,  Prinoipleg  of  Singing 
(4th  ed.,  London,  1902) ;  Albert  Lavignac, 
L'BdHoation  mmtiedle  (Paris,  1902) ;  John 
Howard,  Bapreeaion  Singing  (ib.,  1804); 
Lamperti  and  Heidrich,  The  Teckniot  of  Bel 
Canto  ( ib.,  1905 ) ;  W.  J.  Henderson,  Art  of 
the  Singert  (ib.,  1906) ;  D.  C.  Taylor,  Ptyohol' 
ogy  of  Singing  (ib.,  1908);  William  Bhake- 
speare,  Art  of  Singing  (ib.,  1910) ;  H.  P.  Qreene, 
Interpretation  in  Song  (ib.,  1912) ;  D.  D.  Jones, 
Lyrio  Diction  for  Singert  (ib.,  1013);  Wesl^ 
IfiU^  Toloo  Produetion  in  Singing  and  Bpeaieing 
(4th  rev.  ed.,  Philadelphia,  1913) ;  C.  B.  Root- 
ham,  yotoe  Trainmg  for  Choira  amd  SchooU 
(New  York,  1913);  Henry  Coward,  Ohoral 
Technique  and  Interpretation  (ib.,  1914) ;  LUli 
Lehmann,  Bow  to  Sing  (Eng.  trans,  by  Richard 
Aldrich,  new  ed.,  ib.,  1914);  J.  Bell-Ranske. 
Voice  and  'Nerve  Control  (ib.,  1916). 

SZNOINa  BBACHS8.    See  Musical  Sand. 

SINChnrO  FISH.    See  Sapo. 

SINGLE  OARTtTQg  BSHD.   See  Eirornna 

ABTP  SPLIOIWO. 

8IHOLE  TAX  A  tax  designed  to  meet  all 
or  the  principal  needs  of  government,  levied 
upon  a  sini^e  object  of  taxation.  The  single 
tax  on  the  rent  of  land  was  introduced  into 
general  economic  discussion  about  the  middle 
of  the  eighteenth  century  by  the  Physiocrats 
(q.v.)  and  was  popularized  by  Henry  George 
(q.v.),  particularly  in  his  Progreea  and  Poverty 
(1879)  and  his  speeches  in  the  New  Yinfe  may- 
oralty campaigns  of  1886  and  1897.  George 
advocated  the  aboUtton  of  all  taxes  upon  in- 
dustry and  the  products  of  indnttry,  and  the 
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tokii^,  by  taxation  upon  land  valuei,  irrespec- 
tive of  improvements,  of  the  annual  rental  value 
of  all  Uiose  various  forms  of  natiiral  opportuni* 
ties  embraced  under  the  general  term  "land." 

Time  classes  of  arguments  are  adduced  in  rap- 
port of  the  appropriation  by  the  state  of  eco- 
nomic roit:  1.  The  ethical  argument  rests  upon 
the  theory  of  natural  ri^ta.  Man,  it  is  asserted, 
has  an  absolute,  inalienable  right  to  life,  to 
equality  of  opportunity,  and  to  private  property. 
By  virtue  of  the  right  to  live  he  may  claim 
access  to  those  natural  opportunities — land — 
vhidi  are  neceasair  for  the  maint^iance  of  life. 
This  la  aa  iDdividiiia  liAt.  Bat  land  differs 
in  ferUUty  and  value.  By  virtue  of  the  rl^t 
of  equality,  then,  men  have  a  joint  claim  to 
the  difference  between  the  anniutl  values  of  the 
worst  and  the  better  lands  in  cultivation;  this 
differential  value  is  economic  rent,  and  it  be- 
longs to  the  community.  Finally,  man  has  an 
absolute  and  inalienable  ri^t  to  the  property 
created  by  hia  own  ezwtions,  and  this  property 
wmwt  be  rte^tfnllT  takeit  from  him  for  any 
oauBB  whatsoev«.  Other  forms  of  taxation  than 
land  taxes  are  therefore  inequitable.  Single 
taxen  of  course  made  frequent  use  of  the  famil- 
iar argument  that  economic  rent  is  created  b^ 
tiie  community,  not  by  the  labor  of  the  indi- 
vidual owner,  and  that  in  consequence  It  can- 
not in  justice  be  appropriated  by  the  owner. 

2.  The  second  general  argument  rests  upon 
the  economic  theory  of  dlsbibntioii.  With  some 
modiflcailcns  George  followed  the  Bleardian  the- 
ory of  eecnomic  ^ogress.  (See  Poutical  Eoon- 
OHT,  CUumeai  Bwfol.)  With  the  increase  of 
population,  George  held,  mankind  is  forced  to 
resort  to  poorer  and  poorer  lands  in  order  to 
produce  the  necessary  food  supply.  But  as  the 
margin  of  cultivation  is  thus  forced  down, 
economic  rent — ^which  is  the  diflwenoe  between 
the  productivitfy  of  the  worst  and  the  better 
lands  in  cultivation — increases  and  wi^es  de- 
eresM^  because  wages  in  general  are  fixed  by 
the  incmne  which  can  be  earned  by  the  occupiers 
and  tillers  of  the  free  land  which  pays  no  rent. 
The  share  of  capital  in  the  product  of  industry, 
George  also  mamtained,  would  follow  the  same 
course  as  wages,  capital  being  in  all  essential 
re^>ects  simply  labor  imprewed  or  congealed 
into  matter.  Wages  and  uterest  therefore  rise 
and  fall  together,  varying  inverselv  as  rent. 
Not  only  diwa  rent  increase  with  the  Increase 
in  populatioB,  but  every  inventtMi  inTtdvea  a 
further  demand  vpm  the  scdl  for  raw  produce 
and  tiius  increases  rent.  Everything  that  lowera 
hiterest  depresses  wages  and  exalts  rent;  every 
new  increment  of  capital,  beiuK  a  demand  for 
land,  has  the  same  effect;  the  accession  of 
every  new  laborer  acts  similarly;  time  that 
increases  the  population,  science  that  stimulates 
invention,  fnuuity  that  multiplies  capital,  in 
^ort  mtkterial  Progreu  itself,  under  the  rfi^me 
of  the  private  ownership  of  lud,  ia  synonymous 
with  Poverty.  Henoe  the  title  of  Geoif;e*a  princi- 
pal work. 

3.  The  third  class  George  designated  as  the 
arguments  from  expedioicy.  Some  of  the  most 
important  may  be  briefly  summarized  as  follows : 
First,  the  appropriatitm  of  economic  rent  would 
yield  sufficient  revenue  to  defray  all  the  legiti- 
mate expenditures  of  government.  On  the  oihet 
hand  the  abolition  of  all  other  taxes  would  dis- 
pose M  a  lar^  army  of  tax  gatherers,  make  the 
government  simpler,  and  hence  purer  and  less 
expensive.    Secondly,  it  would  enormously  in- 


crease the  productivity  of  wealth  by  removing 
the  taxes  upon  capital,  production,  and  consump- 
tion which  DOW  repress  or  discourage  industry 
and  by  forcing  into  use  and  cultivation  the 
lands  now  held  idle  for  weculative  purposes. 
There  could  be  no  speeulauve  holding  of  land 
for  a  rise  in  value  if  this  value,  when  it  accrued, 
would  be  appropriated  by  the  state.  Finally,  the 
tax  on  rent  could  not  be  shifted,  while  it  would 

{■reserve  private  property  in  everything  except 
and  and  present  Socialism  or  the  public  man- 
agement and  operation  of  land.  It  is  important 
to  note  that  single  taxers  in  the  United  States 
are  in  general  vigorously  wpoaed  both  to  So- 
cialism and  land  nationauxatlcMi. 

Economists  have  opposed  with  practical 
unanimity  the  extreme  theory  upon  wnich  the 
single-tax  reform  is  based,  involving,  as  is  ad- 
mitted, tiie  confiscation  of  economic  rent  with- 
out compensation,  and  the  dual  prMtosition  that 
the  failure  to  appropriate  all  lana  values  and 
any  taxation  of  other  values  are  both  q>eoieB 
of  robbery.  Some  of  the  objections  most  fre- 
quently urged  against  the  sra^e  tax  may  be 
summarized  as  follows:  1.  That  land  b  similar 
to  all  other  forms  of  wealth  in  respect  to  the 
fact  that  it  consists  of  indestructible  matter 
adapted  by  human  exertions  to  satisfy  human 
wants,  and  that  in  consequence  George's  distinc- 
tion betwedi  property  in  land  and  other  forms 
of  property  is  invalid.  2.  That  private  property 
in  land  Is  permitted  and  encouraged  because  ft 
conduces  to  the  greatest  good  of  the  grcAtest 
number  and  supplies  a  fund  of  wealui  from 
which  the  state  can  easily  derive  all  necessary 
revenues  by  the  ordinary  methods  of  taxation; 
that,  acting  in  this  belief,  the  United  States 
has  encouraged  innocent  parties  to  invest  in 
lands,  or  to  settle  the  public  domain,  clear  it, 
till  it,  and  by  their  labor  and  residence  invest 
it  with  a  value;  that  under  such  circumstances 
arUtrarily  to  confiscate  the  values  so  created 
would  be  fundamentally  inexp«diait  and  in- 
tolerably unjust.  3.  That  the  single  tax  would 
be  inelastic,  yielding  too  much  revenue  in  some 
districts  and  too  little  in  others — a  dangerous 
surplus  in  times  of  ^eace,  perhaps,  and  an 
equally  dangerous  deficit  in  times  of  war  and 

8ublic  emergency.  4.  That  the  error  of  George's 
lieory  of  distribution  is  shown  by  the  fs^ts, 
inter  alia,  that  in  many  communities  during 
the  last  SO  years  rents  nave  fallen,  not  risen, 
while  in  the  same  period  erases  have  risen  with 
practical  universality.  S.  That  the  single  tax 
would  prevent  the  ntUizatlon  of  the  taxing 
power  for  sumptuary  purposes  (e.g.,  taxatiim  of 
intoxicating  liquors),  for  the  pn^ection  of  home 
industry,  and  for  the  improvement  of  the  pres- 
ent distribution  of  wealth  (e.g.,  a  progressive 
inocHoe  tax),  6.  That  it  is  difficult  theoretically 
to  determine  the  value  of  land  irrespective  <» 
the  improvonents  upon  it,  that  in  praetios  the 
assessment  of  land  is  notoriously  inexact,  and 
that  the  single  tax  would  intensify  the  injustice 
from  this  unequal  assessment.  7.  Finally,  it 
is  denied  that  uie  single  tax  would  appreciably 
facilitate  the  accessibuity  to  the  soil,  help  the 
farmer,  reduce  overcrowding  in  cities,  for  the 
reascms  among  others  that  the  tenant  class 
would  be  in  no  better  positUm  than  at  present, 
merely  paying  rent  to  the  state  instead  of  the 
private  landlord,  while  the  large  number  of 
small  landowners  would  not  only  be  expropri- 
ated, btU  would  in  tile  future  have  to  pay  large 
rentals  to  the  state. 
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While  economlata  have  with  prmcticai  unuiim* 
it^  rejected  the  proposition  to  tax  all  econcmiio 
rent  and  abolieh  all  other  taxes,  a  large  number 
have  adToeatod  measures  lodcing  to  the  gradual 
appn^riation  by  the  atate  either  of  all  the  fu- 
ture uneamed  merement  of  land  or  of  a  larger 
share  of  this  future  unearned  increment  than  is 
taken  at  the  present  time  in  taxes.  This  idea 
has  met  with  particular  favor  in  regard  to 
urban  land.  John  Stuart  Mill  advooated  the 
appropriation  of  the  future  unearned  increment 
oi  Isjid.  Prof.  Adolph  Wagner,  the  dirtin- 
guidied  German  economist,  advocates  private 
owBNiUp  t»f  i^Tknltiuml  Irnad,  but  favors  pub- 
lic ownership  of  urban  land,  wMeh  wonl^  of 
eonrs^  bring  into  the  public  treasury  all  ftiture 
laerament  in  land  values.  The  exemption  of 
improveanenta  for  a  |>eriod  ol  years,  especially 
buUdings,  has  met  with  favor  and.  Indeed,  has 
been  adopted  in  many  European  countries.  Tbis, 
so  far  as  it  goes,  is  in  harmony  with  the  idea 
of  the  siiule  tax.  In  his  famous  budget  of  1909 
lir.  Uoy£a«M^  Chanoellor  of  the  &irilsh  Ex- 
ehequer,  provided  a  tax  of  20  per  cent  oa  the 
unearned  increment  in  land  values.  Improve- 
ments of  every  sort  were  erempted.  There  were 
included  additional  taxes  of  %d.  per  pound  oa 
the  value  of  wholly  undeveloped  land;  and  of 
6  per  cent  on  the  rental  value  of  mineral  rights. 
Quite  in  haimony  vrith  sin^e-tax  aims  also 
was  Lloyd'-Oeorge's  land-refMin  scheme  put  toith 
in  October,  1913.  This  aimed  greatly  to  reduce 
the  power  of  land  numopoly  hy  bringing  all 
quesmms  of  the  eontetd  and  use  of  bma  under 
a  propoeed  Mlniatey  of  Lands.  The  war  pre* 
vcaited  the  devdcpmeut  of  this  proposal.  See 

IXOTD-OnHtOB. 

The  single  taxers  are  now  endeavoring  to  se> 
cure,  first,  a  separation  in  the  assessments  of 
pn^>erty,  of  land  values,  and  the  value  of  im< 

Erovements  on  land;  and,  second,  what  they  call 
ome  rule  in  taxation,  or  the  authorizatum  of 
looU  political  units  to  place  a  tax  up(»  land 
nines  and  to  free  personal  property  fnmi  taxa>> 
tion,  in  ease  they  desire  to  do  so. 

Bibliography.  F.  A.  WaltEer,  PoUHoal  Eetm- 
ooty  (New  York,  1883);  Henry  George,  The 
Ltmd  Quettion  (ib.,  1884) ;  American  Social 
Science  Association,  Proceedings  (Boston,  1890) ; 
W.  L.  (^rrison,  PKilotOfphy  of  the  Single 
Torn  Movemmt*  (New  York,  1895) ;  T.  O.  Shear- 
nan,  NattmU  TtutatitM  (ib.,  1896) ;  Henry 
Geo^  BoeUa  Probl«m»  (ib.,  1896);  Seligman, 
S'sMiy*  in  Taaation  (3d  ed.,  ib.,  1900) ;  Henry 
George,  Our  Lemd  and  Land  Polity  (ib.,  1902) ; 
td.,  Mmaoe  of  Privilege  (ib.,  1905);  Chomley 
and  Onthwaite,  Lamd  Value  Taaation  im  Theory 
amd  Praotiee  (Lond(m,  1909) ;  C.  B.  Fillebrown, 
The  A.  B  O  of  Tawatixm  (New  York.  1909); 
Frederic  C.  Howe,  Privilege  amd  Demooraoy  m 
AMeriflo  (lb..  1910);  Jodah  and  Ethel  Wedg^ 
wood.  The  Road  to  Freedom  «nd  Wha$  lAee  be- 
yond (London,  1918) ;  Frederick  Mathews,  Toon- 
Mon  and  the  DigtribvMon  of  Wealth  (New 
Yorlc,  1014) ;  Henry  George,  Progreee  and  Pov- 
erty (2fith  anniversary  M.,  ib.,  1915) ;  L.  F. 
Port,  Taantion  of  Land  Valitea  (Indianapolis, 
1916) ;  £.  D.  Bullock  (o(»np.).  Sweated  ArtitHee 
on  Single  Taa  (White  Plains,  N.  Y.,  1916) ; 
Periodicals:  The  BingU  Tom  Review  (New  York 
City);  hamd  Folues  (Glasgow);  The  Publio 
(OiieagD). 

HBFWBTOH,  EsTHmt  ( r-  }.  An  Amei^ 
lean  author*  bom  in  Baltimore,  Md.  After 
1887  she  lived  In  New  Yotk  City.    For  six 


years  she  was  employed  on  the  editorial  staffs 
of  various  mcyolopedlae.  Among  her  many 
publications  are:  Tvrrete,  Towert,  and  Templea 
(1898);  Tho  Furniture  of  our  Forefathere  (2 
vols.,  1900);  Famoue  Palntingt  (1902);  Social 
New  York  wtdtr  the  Oeorgea  (1902) ;  Historic 
BuUdinga  of  Ameriea  (1906) ;  DutoA.  and  Flem- 
ieh  Furniture  (1907) ;  A  Guide  to  the  Modem 
Operas  (1909);  Dut<A  JfOK  York  (1909);  Mod- 
em Picturee  (1911);  Fumiiure  (1911);  Hoto 
to  Vieit  the  Engliah  Cathedrala  (1912);  A 
Daughter  of  the  Revolution  (1916),  a  novel. 

SIHOFHM,  sIng'fAz.  A  people  of  northern 
Burma  of  doubtful  xadal  afflnitfea.  They  were 
formerly  called  Caoobeee  and,  by  the  Burmese, 
Eakhyens.  Consult  Datton,  Sihnotogy  of  Bengal 
(Calcutta,  1872). 

SING  SING.  The  former  name  of  Ossining 
(q.v.). 

SnrOBING,  ting'dng'  (African  name).  An 
antel<^  {Cobue  d^aeea)  of  western  and  Central 
Africa,  which  differs  from  the  waterbuek  (q.v.) 
in  its  smaller  sltc^  Uie  finenees  and  softness  of 
Its  hair,  a  ecmtinuons  whitish  patch  on  the  but- 
tocks, but  none  on  tiie  throat  See  authorities 
cited  under  Ajitklopb,  and  Plate  of  Antklopbs. 

8IN08PIEI«,  dng'shpSl  (Gter.,  so^  play). 
See  Moaro,  Histort  or,  XTII. 

SINaUULBITIBS.    See  CnsvE. 

BIKQUI/TtTS.   See  Hiccough. 

8INIBAI1DI,  sfi'nA-Ml'dft,  GurrroNciNO.  See 
Cnro  DA  PisTOJA. 

SXHIO^aLIAr  s6  nS-gft1y&.  A  city  of  Italy. 
See  SnnsAzxu. 

anrXOAOLIA,  Lwin  (1868-  ).  An 
Italian  composer,  horn  at  Turin.  He  received 
his  first  musical  Instmetimi  from  Bolsoni  In 
his  native  town.  Then  he  went  to  Vienna,  where 
he  studied  systematically  under  Eusebius  Man- 
dyczewsky  and  profited  greatly  frcnn  his  asso- 
ciation with  DvoMk  and  Goldmark.  He  is  one 
of  the  few  modem  Italian  composers  to  win 
fam»  in  the  field  of  instrumental  music.  In 
several  of  his  works  he  employs  Pledmontese 
folk  melodies.  His  talent  was  first  recognised 
in  Germany,  where  his  beautiful  concerto  for 
violin  in  A,  performed  by  Arrigo  Serato  during 
his  tour  of  1901,  attracted  much  attention.  His 
compositions  include  an  overture,  Le  Baruffe 
Chiozzotte;  Donee  Piemontesi;  Rapeodia  Pie- 
vumieee;  variations  on  a  theme  of  Brahms;  a 
Rofnanisa  for  violin  and  orchestra;  a  string 
quartet;  nnmm)us  pieces  for  violin,  cello,  and 
horn;  cborusee;  e(mgB. 

SI'NIK.  A  land  m«iti(Mied  in  Isa.  xllx.  12. 
The  oldest  Gredc  version  rendered  "the  land 
of  the  Persians";  Jerome  and  the  Aramaic  Tar- 
gum  translated  "the  South  Land."  Arias  Mon- 
tanus  was  the  first  to  suggest  China  and  has 
had  many  followers,  but  it  has  bew  shown, 
particularly  Terrton  de  Laeonperie,  that  this 
Is  impossible.  As  the  territories  of  Tsin  and 
lliien  on  the  Hoang-ho  in  the  north  cannot  have 
been  intended,  the  name  Tsin  for  China  can  only 
be  the  designation  derived  from  the  Tsin  dy- 
nasty, which  came  upon  the  throne  in  255  B.C. 
This  was  indeed  rendered  Sin  by  Ptolemy  (vii, 
3),  but  Syrians  and  Arabs  always  tnm8crit>e  it 
as  Zin,  and  tiiat  would  have  been  the  probable 
pronunciation  anumg  the  Hebrews.  Nor  it 
Shina  at  the  foot  of  ^ndn  Kush,  proposed  by 
De  Lacouperie,  more  probable.  Duhm  nas  sug- 
gested tile  Phcenician  Sinim  (Gen.  x.  17),  but 
the  connectiw  is  more  favorable  to  a  location 
in  the  sontiu  Saadia  thon^t  of  Sin  (Pelnsinm 
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in  E^rpt) ,  and  he  has  been  followed  by  Bochart 
and  fiwald.  Dillmann  .thought  of  the  wilderness 
of  Sin  ( Ex.  xvi.  I )  and  the  mountain  of  Sinai. 
J.  D.  Michaelis  and  Doederlein  first  proposed, 
and  Kloatermann,  Cheyne,  and  Marti  have 
adopted,  the  explanation  of  "the  land  of  Sinim" 
as  Bonthem  E^pt  from  Sjeae  (Aasuan;  q.v.). 
Chcyne  reads  Sewanim.  The  recent  discovery 
of  Aramaic  papyri  from  Elephantine  has  ren- 
dered it  practically  certain  that  there  were 
Jewish  colonies  at  the  southern  end  of  Egypt 
when  this  passage  was  written.  See  Elephant- 
INB  Paptbi.  Consult  Terrien  de  Laeouperie. 
BabjfUmian  amt  OrimM  Baoord  (Ixmdon, 
1886),  and  the  oonunentaries  on  Isaiah  by  Dill- 
mann (Lripzig,  1890).  Dnhm  (GOttingen.  1892), 
Cheyne  (New  York,  1898),  Uaxti  (TObingen, 
1900). 

SINISTRA  LTTY.  The  condition  of  being 
left-handed.  Right-handedness  is  the  general 
condition  of  about  01-08  per  coit  of  humans, 
the  preferoice  for  the  ri^t  side  eztoiding  to 
the  foot,  and  persons  walking  blindfold  enow 
an  hteiination  some  to  turn  to  tbs  right,  but 
not  all.  AnMjdexHierity  is  the  state  of  having 
equal  aUlitics  with  both  hands.  Many  ambi- 
dextrous persons  were  born  left-handed,  having 
trained  their  ri^t  hands  to  be  as  skillful  as 
the  left.  Righ&handedness  seems  to  be  cor- 
relative with  a  greater  development  oi  the  left 
hemisphere  of  the  brain.   See  HAin>. 

Consult:  Daniel  Wilson,  The  Right  Bamd: 
Left-Ba»dednM9  (London,  1801);  J.  M.  Bald- 
win, Mental  Development  in  the  Child  and  the 
Baee  (8d  rer.  ed..  New  York,  1906) ;  iat  ^tnbol- 
ism  (rf  rig^t  and  left,  Silberer,  Prohleme  der 
Mystik  und  ihrtr  S^mboUk  (Vienna,  1014). 

SZNITaC.  A  term  used  by  certain  ethnolo- 
gists to  designate  the  group  of  peoples  made  up 
of  the  Chinese  proper,  the  Tibetans,  and  the 
Indo-Chinese,  all  of  whose  languages  have  pe- 
culiar features  and  such  afBnities  that  they  all 
point  to  one  ancestral  stodc 

Biyg  HOLBS.   See  Catk. 

SINKING  FUND.  See  Fmanck,  fitnJbtnp 
Fwtd. 

SXNICIUSB,  dD'kl-as'.    See  Coluubia  In- 

BIANS.  

SXN'NETTf  Alfbid  Pxsot  ( 1840-  ) .  An 
English  journalist  and  theosophist,  bom  in  Lon- 
don. He  was  educated  at  the  London  University 
School.  In  I860  he  .became  assistant  rabeditor 
of  Vba  QJohe  and  snbsequently  leader  writer  aa 
other  London  newspapers.  In  1866  he  went  out 
to  Hongkong  as  editor  of  the  Daily  iVsM.  Re- 
turning to  England  in  1868,  he  served  on  the 
staff  of  the  Standard  till  1872,  when  he  became 
editor  of  the  Pioneer  of  Allahabad  in  India.  In 
1879  he  joined  the  Theosophical  Society  of  Lon- 
don, of  which  he  afterward  became  vice  presi- 
dent ffis  oocult  works  have  had  extensive  dr* 
eulation.  Th^  Include;  The  Oooult  World 
(1881);  Beoterio  BuOdhiem  (1883);  Life  of 
Madame  BlavateJey  (1886) ;  The  Orowth  of  the 
Soul  ( 1896 ) ;  two  occult  romances.  Karma 
(188S)  and  United  (1886).  He  made  numerous 
contributions  to  the  published  transactions  of 
the  London  Lodge  of  the  Theosophical  Society. 
In  1004  he  fathered  a  new  monthly  review. 
Broad  Tieum,  publication  of  wbidi  was  given  up 
in  1907.  In  1911  his  play.  Married  by  Degreee, 
was  produced  in  London. 

SnroPSf  ri-ni/pt.  A  town  in  the  VUayet  of 
Eaatamnni,  Aslatie  Toric^,  on  the  south  shore 
of  tiie  Black  Sea.  185  mile*  northeast  of  Angora 


(Map:  Turkey  in  Asia,  C  2).  The  Bay  of 
Binope  affords  the  finest  anchorage  for  ihips 
along  the  north  coast  of  A^tie  Turkey.  The 
town  »ports  timber,  dried  fmits,  skins,  and 
ailk.  Pop.,  7000-  The  ancient  ci^  of  Blncne 
was  founded  a  colony  of  Hiledan  Oredcs  in 
the  eighth  century  B.o.  For  200  years  after  the 
Peloponnesian  War  it  was  almost  the  mistress 
of  the  Euxine.  Of  its  former  splendor  there 
rmain  only  the  castle  of  Mitfandates  and  a 
few  Roman  Babatructures.  The  Bay  of  Sinope 
was  the  scene  of  a  naval  engagement  Nov.  31^ 
1863,  in  which  a  Turkish  squadron  was  de- 
stroyed by  the  Bnsnan  fleet  (See  OmcKAN 
Was.)  Omisult  D.  M.  BoUnson.  Aneimt  Binope 
(Baltimore,  1006). 

StNTBAJC  (zIn'trAm)  AHS  HIS  COK- 
PAN'IONS.  A  German  romance  by  Fouqu^ 
published  in  1814  as  the  fourth  part  of  the 
Jahreezeiten,  of  which  Undine  formed  the  first. 

SINTTBB,  et-nJUSk/.   See  SiNOPB. 

Bl'imS  (Lat,  bend,  hollow).  The  cdObs  or 
cavities  contained  in  certain  bones,  as  the  fron- 
tal. eUonoid,  sphenoid,  and  superior  maxillary, 
are  called  sinuses.  The  finoital  sinuses  are  two 
irregular  cavities  extending  upward  lud  out- 
ward, from  their  openings  on  each  side  of  the 
nasal  spine,  between  the  inner  and  outer  layers 
of  the  skull,  and  separated  from  one  another  by 
a  thin  bony  septum.  They  give  rise  to  the  prom- 
inences above  the  root  of  the  nose  called  the 
nasal  eminences.  They  are  not  fully  developed 
till  after  puberty  and  vary  oowdderaUy  in  aie, 
being  usually  laiger  in  men  than  in  women  and 
young  persons,  in  consequence  of  the  greater 
pronunence  of  the  superaliary  ridges  In  the 
former,  niey  communicate  on  each  side  with 
the  upper  part  of  the  nostril  by  a  funnel-shaped 
<^ening,  which  transmits  a  proloi^tion  of 
mucous  membrane  to  line  th«r  interior.  The 
sphenoidal  sinuses  are  two  irrwular  cavities, 
formed,  after  the  period  of  childhood,  in  the 
bo^  of  the  sphew^  bone.  They  communicate 
wiu  the  wpfet  and  posterior  part  of  the  nos^ 
from  which  they  receive  a  layer  of  mucous  mem- 
brane. Like  Uie  frontal  sinuses,  they  serve  to 
lessen  the  wei^t  of  the  skull  and  to  add  to  the 
resonance  of  uie  voice.  The  ethmoid  sinuses  or 
cells  lie  in  the  lateral  masses  of  the  ethmoid 
bone.  They  open  into  the  caritlee  of  the  nose. 
The  superior  maxillary  sinus,  commonly  known 
as  the  antrum  of  HI|^iinor«  (after  the  anatomist 
who  first  aocnrately  described  it) ,  Is  the  largest 
of  the  facial  sinuses.  Its  uses  are  the  same  as 
those  of  the  others,  and  like  them  it  communi- 
cates with  the  nasal  cavities.  The  sinuses  of 
the  dura  mater  are  quite  distinct  frmn  the 
above-described  bony  sinuses;  they  are  irr^ular 
channels  for  the  transmission  of  venous  blood. 
In  surgery  the  term  "sinus"  is  nearly  equivalent 
to  flstnla  (q.v.). 

SION^  sS'Oir'  (Oer.  Bitten).  The  capital  of 
the  Canton  of  Valais,  Switzerland,  situated  on 
the  Sionne,  which  flows  through  the  town  in  an 
artificial  channel,  not  far  from  its  junction  with 
the  Rhone  and  17  miles  east  of  Saint-Maurice 
(Map:  Switzerland,  B  2).  Ruins  of  the  thir- 
teenth-century castle  of  Tourbillon  are  to  the 
north  and  the  castle  of  Valeria,  the  former  resi- 
dence of  the  canons,  to  tiie  south.  The  town 
proper  ccmtains  the  flfteenth-caitnry  catiiedra!. 
the  thirteenth-century  dinreh  of  St  Catharins^ 
and  the  Gothic  ton  haU.  Fop..  IMO,  6005; 
1010,  0251. 

8I0UAN  (rilV'aB)  STOCK.  One  of  the  most 


Digitized  by 


Google 


SIOXTZ 


139 


SIOUX 


widely  extended  and  important  linguiBtie  groups 
of  North  America,  occnpyisg  within  the  recent 
hiatorie  period  the  greater  portim  of  the  Plains 
area,  but  in  earllo:  times  holding  also  the  coast 
and  midland  r^on  of  Virgixda  and  the  Can^ 
Unas,  with  outlying  tribes  upon  the  Gulf  coast 
According  to  language  the  tribes  of  tbia  stock 
fall  into  the  following  sabdiTisions:  1.  Bioux 
(Dakota) — Assiniboin  group.  (For  minor  divi- 
sions,  see  Sioux.)  2.  Dhegiba  group:  the 
Omaha,  Ponca,  Qu^)aw,  Osage,  and  Kansa.  3. 
C!hiwm  group:  the  Iowa,  Oto,  and  Missouri. 
4.  Hidatsa — Crow  group:  the  Hidatsa  (Mini- 
tari)  and  Grow  (Absaroka).  S.  iibndan.  6. 
Wimifhago.  7.  BUozi  group:  tiie  Bilozi  and 
Ofo.  8.  Eastern  Sioux:  the  llonaean,  Catawba, 
Totelo,  Sa^oni.  Oocaneeehi,  Manahoao,  and  nu* 
meroua  extinct  diTisitms. 

The  first  six  of  the  above  occupied  various 
parts  of  the  Missouri  and  upper  Mississippi 
river  basins,  the  serenth  the  Gulf  coast  of  the 
State  of  Mississippi,  and  the  last  parts  of  Vir- 
ginia, North  and  South  Carolina.  These  geo- 
graphical diTisiuis  differed  greatly  in  culture, 
as  did  also  the  first  six  tribal  groups  enumer- 
ated above;  henoe,  for  a  cultural  characteriza- 
tion the  reader  must  turn  to  the  ^>ecial  articles 
on  the  various  tribes.  The  time  and  manner 
of  the  distribution  of  these  tribes  cannot  be 
determined  for  want  of  positive  data,  but 
MeGee  believed  the  assumption  of  an  Atlantio 
eoBot  origin  was  jostifled  by  indirect  and  in- 
ferential evidence.  Consult:  Riggs,  Orammar 
and  Dictiomary  of  the  Dakota  Language  (Wash- 
ington, 1862) ;  J.  C.  PiUing,  "Bibliography  of 
the  Siouan  Languages,"  in  Aurotw  of  Amerioan 
Bthmologv,  Bulletin  No.  5  (ib.,  1887) ;  J.  O. 
Dorsey,  The  O^nha  Language  (ib.,  1890); 
James  Mooney,  "Tbe  Siouan  Tnbes  of  the  East," 
in  Buremt  of  American  Ethnology,  BuUetin 
No.  Se  (ib.,  1895) ;  McGee,  The  Siouan  Indiana 
(ib.,  1807) ;  Franz  Boas,  Handbook  of  Amerioan 
Indkm  Lamguage*  (ib.,  »11). 

SIOCTXy  800,  w  Dakota.  One  of  the  moat 
hqiortant  Indian  tribes  nortii  of  Mexico,  being 
the  lugfiflt  in  the  United  States  with  the  pos- 
uble  exceptitm  of  tbe  Ojibwa.  Their  p<^ular 
name  is  supposed  to  be  an  abbreviation  from 
Nadoweuwug  (corrupted  by  tbe  French  to  Nada* 
ouesio&x),  ''little  snakes,"  i.e.,  "enemies,"  their 
ancient  name  amoiw  the  Ojibwa,  as  distiu' 
ndahed  tram  the  Nadowe  or  Iroqpuris,  the 
^snakea"  proper.  They  are  now  more  usually 
called  Buanag,  "enemies,"  by  tbe  Ojibwa,  wboice 
Asini-buanag,  "Stone  Sioux"  of  Assiniboin.  The 
Sioux  call  themselves  Lakota,  Nafcota,  ta  Da- 
kota, according  to  the  reqpeetive  dialeet,  ttie 
word  meaning  "allies." 

Their  historic  habitat  was  in  northwestern 
Wisconsin  and  eastern  Minnesota  uround  the 
end  of  Lake  Superior  uid  the  headwaters  of 
llie  Mississippi;  tiience  sonthwestward  throudi 
North  and  South  Dakota,  with  tiie  ABsinib<nn 
to  the  north  and  westward  through  Manitoba 
and  Saskatchewan.  In  the  early  part  of  the 
French  occupation  of  Canada  the  eastern  wing 
of  the  Dakota  was  forced  back  from  the  lakes 
hy  the  Ojibwa,  but  aside  from  this  movanent 
the  various  divisions  of  tbe  Dakota  occupied 
the  same  territory  from  the  time  of  their  dis- 
eovery  until  placed  upon  reservations  by  the 
Uniteil  States  goneniment.  In  1816  the  eastern 
bands  made  tmir  first  treaties  of  friendship 
witii  the  govemmeot  after  having  sided  wttn 
tke  English  in  the  War  of  1812.  ^  the  general 
Vol.  XXI.— 10 


treaty  made  at  Prairie  du  Chien  in  1825  the 
hereditary  war  between  the  Sioux  and  the 
Ojibwa  was  ended  by  tbe  adjustment  of  tribal 
boundaries  and  the  Sioux  confirmed  in  posses- 
sion of  an  inunoise  territory  from  the  east  bank 
of  tbe  Mississippi  almost  to  the  Rocky  Moun- 
tains and  from  near'  Devils  Lake  southward  to 
about  the  preset  Sioux  City,  including  nearly 
half  of  Minnesota,  two-thirds  of  the  Dakotas, 
and  large  portions  of  Wisconsin,  Iowa.  Mis- 
souri, and  Wyoming.  The  headwaters  of  the 
Mississippi  were  left  to  tiie  Ojibwa  by  right  of 
former  conquest  and  existing  oociq>Miey.  In 
1836  missions  were  establidied  among  the  east- 
em  (Santee)  bands  by  tite  American  Board, 
which  started  schools  and  printed  boc^ES  in  the 
laiwuage.  In  1837  the  Sioux  sold  all  their 
claims  east  of  tbe  Mississippi.  In  1851  they 
sold  the  greater  part  of  Mmneeota,  but  dis- 
satisfaction at  the  delay  of  the  government  in 
fulfilling  tbe  terms  of  ^  trea^  led  to  a  mas- 
sacre of  settlers  at  Spirit  Lake  on  the  Minne- 
sotsrlowa  bwder  in  1867,  followed  a  few  years 
later  1^  a  aeoond  rising  inaugurated  1^  the 
twrible  Blinnesota  Massacre  in  18^,  in  whidi 
nearly  1000  settlers  lost  their  lives.  The  out- 
break was  put  down  by  General  Sibley,  who 
crushed  the  Indians  and  hung  39  of  tbe  leaders 
from  the  same  scaffold.  The  result  was  the 
expulsion  of  the  Sioux  from  Minnesota.  From 
this  time  until  1868  tbe  western  bands,  together 
with  other  Plains  Ixibes  and  under  the  leader- 
ship of  Red  Cloud  and  others,  wne  almost  con- 
stantly at  war  with  the  ^ites.  A  principal 
evoit  of  this  was  tiie  massaere  of  Fetterman's 
entire  command  of  about  100  men  near  Fort 
Kearny,  Neb.,  in  1866.  In  1868  a  treaty  of 
peace  was  made  which  remained  unbrokoi  until 
the  invasion  of  tbe  Black  Bills  by  the  miners, 
consequent  u^on  the  discovery  of  gold,  led  to 
another  war  in  1876-77,  the  principal  event  of 
which  was  the  massacre  of  O^ieral  Custer's 
entire  cwnmand  of  neuW  SOD  rttmlax  troops, 
June  2S,  1876.  (See  Citstb,  Graei  Am- 
STBDRO.)  Sitting  Bull  (q.v.),  the  leader  of  the 
irreecncilables,  escaped  to  Canada  witii  several 
thousand  followers,  but  returned  in  1881  on 
promise  of  amnesty.  After  being  held  two  years 
as  a  prisoner  of  war  Sitting  Bull  again  took  up 
his  residence  at  Standing  Rock  Agency,  where 
he  remained  until  his  death.  In  1880  another 
treaty  was  made  by  which  the  Great  Sioux  Res- 
ervation, embracing  all  of  South  Dakota  west  of 
the  Missouri,  was  reduced  by  about  one-half  and 
the  remainder  cut  up  into  five  distinct  smaller 
reservations.  The  opposition  of  a  powerful  mi- 
nority to  this  sale,  coupled  with  dtssatisfaction 
at  treaty  grievances  and  the  excitememt  aroused 
by  the  reported  advent  of  an  Indian  messiah  in 
the  West,  led  to  another  outbreak  in  tbe  winter 
of  1890-91.  Leading  events  were  tbe  killing  of 
Sitting  Bull,  Dec.  16,  1890,  and  the  Wounded 
Knee  Massacre,  Dec.  29,  1890,  by  which  about 
800  Indians  lost  their  lives.  The  outbreak  was 
soon  afterward  successfully  brought  to  a  dose 
by  General  Miles. 

These  struggles  broo^t  to  notice  more  dis- 
tinguished chiefs  than  any  other  Indian  nation. 
The  best  known  in  addition  to  the  above  are 
Tohami,  Short  Bull,  Kicking  Bear,  American 
Horse,  Crow  King,  Spotted  Tail,  Crazy  Horse, 
Gall,  Young  Man  Afraid  of  his  Horses,  Rain 
in  tile  Face,  Waneta,  LitUe  Crow,  Wapaaha,  and 
Wamditanka.  The  Dakota  have  seven  principal 
divisions  or  council  fires,  vis.,  Mde-wakanttm- 
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wan,  "ipirlt  lake  Tillage"  (Mde-wakanton) ; 
Waqpekut«.  "leaf  shooters'';  Waqpetonwan,  "leaf 
Tillue"  (WahpetoD);  8iBUoninra»  "swamp  tU- 
lage''^  (Sisseton);  Ihanktonwan.  "end  vUlaga*' 
(Yankt<ai) ;  Ihanktonwanna,  "iq>per  end  vil- 
lage" (Yanktonais) ;  Titonwan,  "prairie  village" 
<Tetfm).  The  first  four  are  known  collectively 
as  Isafiati  or  Santee.  The  Yankton  and  Yank- 
tonais resided  in  that  part  of  Dakota  east  of 
tiie  Missouri.  The  Teton,  constituting  two- 
thirds  of  til*  whole  nation,  lived  west  of  the 
Missonrt  upon  the  bitfalo  plains.  The  Teton 
are  further  subdivided  into  (^alala  (at  Pine 
Bidge),  Bruld  (at  Rosebud  and  Lower  BruU 
agencies),  Hunkpapa  (at  Standing  Rock 
^ency  ).  Two  Kettle,  Bans  Arc,  Miniconjou, 
.and  Sihaeapa  (Blaokfoot  Sioux).  There  are 
three  principal  dialects,  Teton,  Yanlcton,  and 
Santee,  distinguished  chiefly  hj  differmces  in 
the  use  of  I,  «>  and  d,  aa  uemplifled  In  the 
various  forms  of  tiw  tiwal  name.  (See  above.) 
The  langnages  have  been  much  cultivated,  an 
a^Aabrt  having  besot  adsvted  to  it  br  the  mis- 
akmaries,  so  that  it  now  baa  a  etmaUerable  lit- 
erature, including  newspapers,  while  nearly  all 
the  mtai  can  read  sad  write  it.  It  is  voealie, 
ea^oniona,  but  strongly  nasal. 

The  sedentary  and  agricultural  eastern  San- 
tee-Dakota  were  commonly  rated  aa  inferior  to 
tiieir  western  brethren,  who  were  ^leal  nomad 
warriors  and  hunters,  the  lords  of  the  Plains, 
before  whtnn  no  other  tribe  could  stand.  A 
great  owonony  was  their  annual  sun  dance 
(q.v.),  held  under  the  direction  of  the  warrior 
societies  and  usually  accompanied  by  voluntary 
•elf-torture.  The  Santee  have  been  civilized 
and  Christianized  for  a  generation.  The  western 
bands  are  only  now  b^finning  to  accept  the 
white  man's  road,  but  their  high  character  and 
intelligenoe  are  bringing  Uiam  rapidly  to  the 
front.  AoeonUng  to  the  ceaans  of  1810  the 
total  for  all  div&ions  of  the  Dakota  is  22,780, 
not  including  some  600  refugees  in  Canada. 
See  SionAiT  Stock,  and  Colored  Plate  M  Aheu- 
OAN  IwDiAWS  under  Induab. 

SIOUX  OITT.  A  dt7  and  tlis  county  seat 
of  Woodbury  Co.,  Iowa,  100  miles  north  by 
west  of  Omuia,  Neb.,  on  the  Ifissouri  River,  «t 
ibe  junctim  of  the  Big  Sioux  and  the  Floyd 
(Map:  Iowa,  A  2).  The  railroads  that  enter 
tbio  city  are  the  Chicago,  Mihrankee^  and  St. 
Paul,  uie  Chicago  and  Northwestern,  the  Chi- 
cago, St.  Paul,  Minneapolis,  and  Omaha,  the 
Sioux  City  Terminal,  the  Illinois  Central,  the 
Great  Nortiiem,  and  the  Chicagcs  Burlington, 
and  Quincy.  It  is  the  seat  of  Ikfomingside  Col- 
lege (Methodist  Episcopal),  opened  in  1890,  and 
oriV-ini^  College  (Roman  Caihi^e),  founded  in 
1012.  OUMr  noteworthy  features  include  the 
publie  library,  emtalning  48,000  volumes,  the 
high-school  building,  costing  $600,000,  the  new 
courthouse,  ooflting  9700,000,  St.  Joseph's,  Sa- 
maritan, Grerman  LuUieran,  and  St.  Vincent  hos- 
pitals, the  tuberculo^  sanitarium,  auditorium, 
and  the  Wall  Sfavet  and  Helping  Hand  mis- 
sions. The  1014  government  census  of  manu- 
factures showed  an  invested  capital  of  922,610,- 
OOO  and  a  prodnetion  valued  at  949,452,000. 
The  volume  of  its  jobbing  btuinesa  in  191S 
amounted  to  about  960,000,000.  There  are  large 
packing  houses,  flour  mills,  sash  and  door  fac- 
tories, brick  and  tile  works,  and  manufactories 
of  gas  engines,  metal  tanks,  candy,  crackers, 
•addlwy  and  harness,  etc.;  and  uie  Chicago, 
Milwaidcee,  and  St.  Paul  and  the  Chicago,  St. 


Paul,  Minneapolis,  and  Omaha  railways  have 
extensive  macoine  and  repair  shops.  The  city 
spent,  in  the  fiscal  year  1914-16,  980,000  for 
fire  department,  96S,000  for  police  deparbnent, 
$157,000  for  water  works,  $M,000  for  strerts. 
934,000  for  municipal  lighting,  and  9300,000 
for  schools.  The  water  works  are  owned  by  the 
municipality.  The  city  haa  adopted  the  com- 
mission form  of  government.  Settled  as  a  trad- 
ing station  in  1840,  Sioux  City  was  chartered 
as  a  city  in  1867.  During  its  early  years  it 
was  aa  important  military  post  and  was  tiie 
place  where  the  various  Black  Hills  expeditions 
were  fitted  out.  Pop.,  1900,  33,111;  1910,  47,- 
828;  1916  (State  census),  61,787. 

SIOTTZ  FALLS.  A  city  and  the  oounty  seat 
of  Minnehaha  Co.,  S.  Dak.,  about  186  miles 
(direct)  southeast  of  Pierre,  the  State  capital, 
on  the  big  Sioux  River,  here  spanned  by  four 
bridges,  and  on  the  Chicago,  Milwaukee,  and 
St.  Fftnl,  the  Great  Northern,  tiie  lUinob  Cen- 
tral, the  Chicago  and  Northwestern,  the  Chi* 
cago.  Rock  Island,  and  Pacific,  and  the  South 
Dakota  Central  railroads  (Map:  South  Dakota, 
H  4).  It  is  the  business  centre  of  the  State. 
Here  are  the  Sioux  Falls  College  (B^tist),  a 
Lutheran  Normal  School,  All  Saints  School,  and 
the  State  School  for  Deaf  Mutes.  Other  prom- 
inent featurea  are  the  State  Penitoitiary,  Cfail- 
droi's  Hom^  the  United  Statsa  govemmoit 
baildlng,  the  courtitouse,  and  the  public  library. 
Sioux  Falls  is  chiefly  important  as  the  ccmtre 
of  extensive  stone-quarmng,  manufaetnring, 
and  jobbing  interests.  The  leading  manufac- 
tures are  biscuits  and  crackers,  beer,  boilers, 
brick,  brooms,  candy,  cigars,  foundry  products, 
mattresses,  paper  boxes,  barrows,  soap,  metal 
culverts,  creamery  products,  flour,  grain  bins, 
etc.  Job  printing  and  meat  packing  are  also 
important.  It  has  adopted  the  commusion  form 
of  government.  Pop.,  1900,  10,260;  1910,  14,- 
094;  I91S  (State  census),  21,100. 

BIPEIBA,  st-pA^rft,  or  Sipnu.    See  GBBRt* 

BKABT. 

SI^EOK  (Lat.  sipAo,  from  Qk.  ol^,  »iph6n, 
pipe,  tube;  perhaps  connected  with  Lat.  Ubia, 
pipe,  shin  bone) .  A  tube 
in  the  form  of  an  in- 
verted U,  used  to  con- 
vccjr  a  liquid  fmn  a 
hlgfter  to  a  lower  level 
over  an  intermediate 
point  highor  than  either. 
One  arm  of  the  tube,  A, 
is  placed  in  the  liquid, 
while  the  other,  B,  which 
must  extend  below  the 
level  of  the  liquid,  is 
outside  and  forma  the  outlet.  If  now  the  air 
is  exhausted  from  the  tube,  the  liquid  will  rise 
from  the  pressure  of  the  atmomhere  and  will 
fill  the  tube  uid  flow  throng  the  lower  end, 
unless  the  bend  of  the  tube  is  more  than  33 
feet  above  the  surface  of  water  or  a  liquid 
of  equal  density.  The  reason  can  readily  be 
seen,  since  a  column  of  water  33  feet  in  height 
weighs  as  much  as  a  column  of  abnosphere  of 

Sual  cross  section,  and  consequently  tne  effee- 
re  pressure  would  be  downward  instead  of  up, 
that  of  the  liquid  being  greater  than  that  of  the 
atmoq>here.  The  lower  the  outside  tube  below 
the  surface  of  the  liquid  the  more  rapid  will  be 
the  flow,  which  will  continue  until  the  level  of 
the  liquid  either  sinks  below  that  of  the  outlet 
or  air  finds  its  way  into  the  tube.    In  large 
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liphons.  sneh  as  are  Bometimes  used  in  conneo- 
tion  with  municipal  water  supplies,  it  is  cub- 
tomary  to  install  at  the  highest  point  a  device 
for  removiiu;  the  air  which,  if  allowed  to  accu- 
mulate, wm^tap  the  flow. 

loToted  fltpbons  are  oeeaaionally  uied  in 
place  of  an  aqueduct  to  carry  water  aomes  m 
valley. 

BI'PHONA'LES.  See  Alos  ;  Chixwophtcea. 

SI'FHONOPH'OBA  (Neo-Lat.  nom.  pi.,  from 
Ok.  ffi0Mro^jM»,  atphSnophoros,  carrying  tubes, 
from  oi^pf  tipMn,  pipe,  tube  +  ^^f)  pheretttt 
to  cany).  An  order  of  ttie  ccelenterate  claas 
Hydnaoa.  They  are  the  so-called  eranpound 
hydroids,  living  in  free-swimming  cotoniet,  con- 
suting  of  pol^morphie  individuals  or  eooids, 
1.6.,  o^ians  wiUk  a  stnmgly  marked  individual' 
ity,  but  all  more  or  lees  dcpoident  on  one  an- 
otoer  and  originating  from  a  cranmon  cceno- 
sarcal  tube.  In  PfcysoMa  th^  are  four  kinds 
of  zooids,  i.e.,  (1)  locomotive  and  (2)  reipro' 
dnctive,  with  (3)  barren  medusa  buds  (in  which 
the  proboecis  is  wanting)  which,  by  their  oon- 
toaoumu  and  dilatations,  impel  the  free*swim- 
ming  animal  through  the  mtw;  in  addititm 
there  are  (4)  the  feeders,  a  set  of  digestive 
tubes  which  nourish  the  oitire  colmy.  The 
upper  end  of  the  ecenosarcal  tube  Is  usually 
closed  by  a  float,  very  large  in  Pkf/»alia.  This 
float  is  filled  with  air,  acta  as  a  hydrostatic 
apparatus,  and  enables  the  colony  to  maintain 
a  vertical  position  in  the  water.  See  Pobtu- 
aVEBB  Man-OT^WaB;  also  Colored  Plate  of 
MmoBJi  AHD  SiraoKorawu.. 

BEfSBOTXOSTB^LB  (from  Ok.  clpwr,  wphon, 
tube  -f  ar^\n,  tt&e,  poet).  The  central  woody 
(^linder  of  steins  which  includes  the  pith  region. 
It  is  in  contrast  with  protostele,  in  which  the 
woody  cylinder  is  solid,  Including  no  pith. 

8IF0,  aS'p^.   See  Wood  Snakk. 

SIPONTUlC    See  MAPfFBEDONlA. 

SIFPAB,  tfp-par'.  An  ancient  ci^  in  Baby- 
ioua.  It  is  already  mentioned  in  uie  time  of 
Logalsaggi^  of  Urnk  and  Sargon  n  of  Agade 
and  was  the  first  residence  of  the  dynasty  to 
wUdi  Hammurapi  belonged.  As  a  centre  of 
the  worship  of  Babbar  or  Shamash,  the  sun  god, 
it  enjoyed  a  hiffh  reputatitm  and  continued  to 
flourish,  not  onfy  in  the  days  of  the  Chaldeean 
kings  and  Nabunaid,  but  also  during  the  Actue- 
menian  rulers.  The  ruins  were  discovered  in 
1881  by  Hormusd  Bassam,  who  conducted  ex- 
cavations there  for  more  than  a  year.  Of  the 
300  rooms  on  the  tenqile  hill,  ISO  were  exca* 
vated  by  Rassam,  and  almost  00,000  inscribed 
tablets  were  found.  Anumg  them  the  so-called 
euU  taUet  of  Sippar  poeeeeses  peculiar  interest. 
It  was  here  that  Nabunaid,  after  proltmged 
labors,  found  the  fo\mdati<m  stone  of  Naram 
Sin,  the  son  of  Sargon  II,  who  is  said  to  have 
reigned  3200  years  before  his  time.  Victor 
Stmeil  oooduoted  excavations  in  1893.  There 
wsa  a  twin  eity,  probably  on  the  eastern  bank 
of  tiie  Euphrat^  called  Sippar  of  Anunit,  or 
Agade  (see  Acoao),  which  has  not  yet  been 
identified,  and  it  still  remuns  most  probable 
that  tte  double  city  was  referred  to  by  the 
Jews  as  Sepharvaim  (q.v.).  In  the  time  of 
Nebuchadnezzar  and  Nabunaid  another  city  grew 
up  on  the  Palakattu  Canal.  Sippar  is  not  likely 
to  have  had  more  than  15,000  inhabitants  ai 
uty  time.  Conault:  Hormiud  Rassam, 
and  the  Land  of  Nimrod  <New  York,  1807); 
V.  Sebeil,  in  MimoirM  Frmtgai*  ePArchiotogia 
Oritniale  de  VlnttUut  de  Cain  (Cairo,  1002) ; 


Rudolph  Zefanpfimd,  BabyUmien  in  teinm  leM^ 
tigste»  Ruinmstdtim  (Leipzig,  1010). 

STB-DASYA,  ser^dftr^yA.  A  river  and  terri- 
tonr  of  Russian  Turkestan.   See  Stb-Dasta. 

u'BBN  (Lat.  tireis  from  Ok.  ftifi^,  teiren, 
siren).  In  Greek  tegood,  tme  of  several  sea 
maidens  with  voices  of  such  sweetness  that  all 
who  heard  their  songs  were  drawn  to  them,  cmly 
to  meet  death,  so  that  the  shores  of  their  lovely 
island  were  covered  with  bones  and  corpses.  In 
the  Odygaey,  xii,  Circe  gives  Ulysses  advice  by 
which  alone  the  hero  passes  in  safety.  He 
stopped  the  ears  of  his  companions  with  mx, 
liiat  they  might  not  be  turned  from  their  row- 
ing, while  he  caused  hinuelf  to  be  bound  firmly 
to  the  mast  so  that  he  might  hear  the  songs 
wittiont  danger.  The  sirens  figure  slso  in  the 
voyage  of  the  Argonauts  (q.v.),  who  escaped 
only  because  of  the  superior  charms  of  the  song 
of  Orpheus.  Later  l^end  r^resented  that,  once 
euccesshilly  resisted,  the  Sirens  were  doomed. 
Another  l^eod  connected  them  with  the  rape  of 
Persqphone.  Here  they  were  said  to  have  grieved 
exeeuively  at  the  loss  of  their  friend  and  to 
have  sought  for  her  over  land  and  sea.  Thev 
are  represented  in  art  at  first  as  birds  with 
female  heads,  but  more  and  more  the  human 
elonrat  predominates,  until  little  of  tiie  bird  is 
left  but  wings  and  l^a  The  type  seems  con- 
nected with  the  representations  of  the  souls  of 
the  dead  in  the  form  of  birds.  Consult: 
Wetcker,  Der  SeHmvogel  in  der  altm  lAtttratur 
und  Kuntt  (Leipzig,  1903);  Otto  Gnqipe, 
Orieehitohe  Mythologie  und  ReUgionagetameM* 
(2  vols.,  Munich,  1900);  C.  M.  Gayley,  OUuaio 
Myths  in  EngUah  Literature  and  in  Art  (2d  ed., 
Boston,  1911) ;  the  article  "Seirenes."  in  Fried- 
rich  LObker,  ReaUesrikon  dee  kltueiechm  Alter- 
tume,  vol.  ii  (8th  ed.,  Leipzig,  1914). 

SIBEN.  An  inshmient  or  device  for  the 
production  of  sounds.  In  the  simplest  form  of 
siren  tiiere  is  a  rev<dving  disk  pierced  with  a 
series  of  h<dee  arranged  in  a  oircle.  If  air  tnm 
a  source  of  pressure  strikes  the  disk  at  a  point 
which  is  passed  by  the  holes  in  tiieir  revolution, 
a  series  of  sounds  will  be  produced  by  the  suc- 
cessive puffs  oi  air  escaping  throtuh  these  open- 
ings.   While  the  disk  r^braa  uowly,  the  ear 


caoas  naam  or  sisch. 

distinguishes  these  successive  pufll's;  but  when 
the  revolutions  are  more  numerous  than  about 
10  per  second,  the  successive  puffs  cannot  be 
disraiguiehed,  and  the  recurrent  sounds  are 
merged  into  a  uniform  note,  whose  pitch  rises 
tiie  faster  the  disk  revolves.  This  device  shows 
that  musical  sounds  consist  of  the  rqMtition, 
at  equal  and  very  small  intervals  of  time,  of 
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sune  doSnite  noiae.  By  turning  the  disk  by 
means  of  a  train  of  wheels,  eo  as  to  give  it  a 
definite  rate  of  rotation,  the  number  of  such 
repeUti<niB  per  aec<H)d  necessary  for  the  produc- 
tion of  a  givMi  musical  note  may  be  determined. 
The  stroi  inroited  by  Caignard  de  la  Tour  in 
1819  registers  the  number  of  revolutions  per 
second.  In  principle  it  is  identical  with  the 
simpler  instniment  just  described,-  but  in  con- 
etruction  it  consists  essentially  of  two  circular 
disks,  the  upper  of  which  is  free  to  revolve 
upon  the  lower,  being  pivoted  at  A  and  b.  Id 
each  a  series  of  holes  is  cut,  arranged  at  equal 
distances  in  a  circle  about  its  axis.  Thnrngh 
the  holes  in  the  lower  (fixed)  plate  streams 
<ii  Mir  are  admitted  from  %  reservoir,  B,  con- 
nected with  a  bellows,  uid  pass  throng  the 
corresponding  holes  in.  the  upper  (movable) 
plate,  when  the  pair  of  holes  are  superposed, 
but  are  checked  when  the  upper  plate  is  turned 
a  little,  readmitted  when  the  plate  turns  a  little 
farther,  and  so  on.  The  notes  are  pierced 
obliquely  throuf^  the  upper  plate^  so  that  the 
issuing  stream  makes  it  turn  about  its  axis. 
The  sounds  given  by  this  instrument  we  ex- 
ceedingly pure  (see  Agoitstics),  like  those  of 
the  flute  or  tuning  fork.    The  axis  of  the  upper 

filate  carries  an  endless  screw,  S,  which  tnms  a 
ight  train  of  wheels,  O  and  H,  with  bands  and 
dials  resembling  those  of  a  gas  meter,  so  that 
when,  by  proper  adjustment  of  the  pressure  of 
the  b^ows,  the  instrument  gives  steadily  some 
definite  note,  corresponding  with  that  of  an 
organ  pipe  or  tuning  fork  whose  pitch  we  desire 
to  ascertain,  we  may  observe  the  number  of 
turns  in  any  number  of  seconds  by  a  stop  watch. 
The  number  of  puffs  Is  obviously  to  be  found 
from  this  by  multiplying  the  number  of  holes  in 
the  plate. 

Large  instruments  operated  by  steam  are  used 
as  fog  signals.  CkHmpIex  forms,  such  as  Helm- 
holtz's  double  siren  and  the  apparatus  of  Mo- 
raye,  have  been  devised  for  inveetigatims  in  the 
more  advanced  fields  of  acoustics.  Consult: 
Tyndall,  Sound  {3d  ed.,  New  Yvrk,  1908); 
H.  L.  F.  von  Helmholtz,  Die  Lehre  von  den 
Tonempiindlu*gen  (6th  ed.,  Brunswick,  1913; 
Eng.  trans,  of  earlier  ed.,  New  York,  1896); 
Miutler-Pouillet,  Lehrbuch  der  Pkyaik  (Bruns- 
wick, 1897).   8ee  Fog  Sionals. 

SIBZilT.  An  eel-like  batra(^i&n  of  the  de- 
gra^  family  Sirenid«.   See  Hud  Pufft. 

SIBB'HIA  (Nso-Lai.  nom.  pi.,  from  Lat. 
giren,  siren).  An  firder  of  laige  amiatic  herbiv- 
orous mammals,  of  doubtful  affinity,  including 
the  sea  cows,  manatees,  and  dugongs  (qq.v.). 
The  early  fossil  members  of  this  group,  found  in 
the  Eocene  d^oeits,  differ  from  the  modem 
forms  in  showing  a  slightly  less  marked  degen- 
eration from  the  normal  mammalian  type.  lliey 
have  more  primittve  dentition  and  better  devel- 
oped hii^  umbs.  ^elr  origin  is  unknown,  for 
they  appeared  suddenly  with  th^r  peculiar  char- 
acters fully  evolved  in  the  Eocene.  The  prin- 
dpal  fossil  genera  are  Prorastomus  and  Hali- 
iherium. 

SIB^TD'S  (Lat,  frran  Gk.  Xttptoi,  Seirios, 
scorching).  The  brigbtest  star  in  the  heavens, 
its  magnitude  being  1.4.  It  is  situated  in  the 
constellation  Canis  Major  (q.v. ),  or  the  Oreat 
Dog.  For  this  reason  it  is  also  called  the  Dog 
Star.  It  has  Img  beoi  known  to  possess  a 
proper  motion,  te.,  an  indepaident  progreeuve 
moticm,  which  was  once  believed  to  be  unifonn. 
The  n<anmiformity  of  the  motion  was  first  sus- 


pected by  Besael,  who  in  1844  announced  that 
eiriuB  possessed  an  obscure  companion  and  that 
the  irr^ularity  was  due  to  the  revolution  of 
the  pair  about  their  common  centre  of  gravil? 
in  about  60  years.  Safford  predicted  the  p<Mi- 
titm  of  this  oompanion,  supposing  it  to  be  too 
minute  to  be  seen,  but  it  was  aietually  disoov- 
ered  in  the  predicted  place  in  January,  1862,  by 
Alvan  Clark  while  observing  Sirius  through  a 
new  and  powerful  telescope  which  he  had  just 
made.  Qui  found  the  pwallax  of  Sirius  to  be 
0.37",  coirespottding  to  a  distance  of  8.8  light 
years. 

The  Egyptians  called  Sirius  ''Sothis,'*  and  at 
me  time  its  heliacal  rising  (q.v.)  was  a  sure 
fivemmier  of  the  rising  of  the  Nile,  while  among 
the  Romans  it  was  considered  as  a  star  of  evil 
omen.  The  term  Dog  Star  was  also  applied  to 
Procyon,  a  bright  double  star  in  Cams  Minor, 
the  small  companion  of  which  was  found  by 
Schaeberle  at  the  Lick  Observatory  in  1896. 

Snt  JOHK  OUyOASTTLE.  ApUybvDrav- 
ton,  Mund»,  Wilson,  and  Atiunray,  prmted  m 
1600  with  Shakeqieare^  name  on  the  title-page, 
afterward  withdrawn.  It  is  founded  on  toe 
story  of  Lord  Cobham,  whose  name  was  first 
used  by  Shakespeare  for  Sir  John  Falstaff. 

SIB  LAUKCELOT  (Un'se-ldt)  OBEAVBS, 
The  Adventukis  of.  A  romance  by  Smollett 
(1761)  in  imitation  of  Don  Qmctote. 

SIBOC^  (It,  from  Ar.  tharq,  eas^  from 
sAomioa,  to  rise  [of  the  sun] ) .  A  hot  wind.  In 
the  maert  of  ^thara,  a  hot,  dry  wind  with 
clouds  of  dust,  not  so  violent  as  a  simoom 
(q.v.).  On  the  northern  Mediterranean  two 
classes  of  warm  winds — ^the  moist,  sultiy  wind 
followed  by  rain,  and  the  hot  dry  wind  tnm 
the  south  that  brings  a  Avuty  haze. 

Sra  BOGEB  DE  OOVXSLBY.   See  Covn- 

LET,  Sm  ROQEB  DB. 

8IBVENTB8,  sSrVUrtT,  or  Sibteiite  (Ft. 
tirvmte,  Pror.  sfnwirfes,  aervrntet,  a  song,  from 
aervir,  serve).  A  name  applied  to  a  class  of 
poems  important  in  Proven^  literature  of  the 
twelfth  and  thirteenth  centuries,  usually,  in 
contradistinction  from  the  love  songs,  dealing 
with  contemporary  social  or  political  conditions 
and  frequently  of  a  satiric  nature.    See  Pbo- 

TENQAL  LimUTUBS 

SISAIi,  afr4BK.  sSsTol.  or  sFsal.  A  fibre  ob- 
tained from  an  American  i^ave,  which  is  cul- 
tivated in  ti^ical  Amsriea  and  elsewhers.  See 
Hbbcp,  Sisal.  For  Mexican  sisal,  see  HENnjunf. 

BiyCO,   A  ^tefUh.   See  Oiaoo. 

SIEKJOWET.  A  salmon  {Balmo  naootoet)  of 
the  deeper  waters  of  Lake  Superior,  where  it  is 
numerous.  It  differs  so  little  from  the  land- 
locked salmon  of  oilier  northern  lakes,  called 
namaycush  in  Canada,  that  oome  ichthyologists 
r^rd  it  as  a  mere  variety  of  that  widespread 
form. 

StSBNITA,  LuoTOB  CoBimJua  (e.  119-67 
B.C.).  A  Roman  annalist  (see  Annals),  con- 
sidered by  Cicero  {Brutua,  286)  superior  as  an 
historian  to  any  of  bis  predecessors.  He  was 
prstor  in  78  B.o.  and  during  the  war  against 
the  pirates  (67  B.c.)  was  appointed  by  Pompey 
commander  of  tiie  army  in  Crete.  He  was  a 
friend  and  defrader  of  Yerres.  (Cicero,  Verrea, 
iU  100.)  Sisenna's  works  Included  his  Htt- 
torim,  in  more  than  12  books,  whldi  unbraced 
the  history  of  his  own  time,  and  a  Latin  trans- 
lation of  the  Milesian  tales  {Tttk^mcA)  of  Arils- 
tides.  (See  AbusiAN  Tales.)  The  oommen- 
tuies  on  Plantua  whidi  were  formerly  aaeribed 
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to  him  were  probabb^  written  by  another  person 
of  the  same  name.  The  few  extant  fragment*  of 
the  Siatoria  are  published  in  Peter's  Hittori- 
eontm  Bomamorum  Frajfwtmta  (Leipzig,  1883). 
Consult  Schneider.  De  Bitetmce  Hittoria  Re- 
Uquiiit  (Jena*  1882),  and  Martin  Schanz, 
t^kkkte  der  rffnMaoAen  Ltttmmtmr,  voL  i,  part  U 
(3d  ed.,  Munich,  1909). 

SIS'XIH  (from  Slor.  dUthek,  Run.  cAwftd, 
siskin;  connected  with  OPera.  otsiUa,  siskin). 
A  smaU  flnch  of  the  Old  World  (Bpimu,  or 
Oardu^ia,  apimu),  allied  to  the  goldfinch,  4^ 
inches  hxag  and  sreenish  gray,  yellow,  and  black. 
It  is  found  in  the  temperate  parts  of  Europe 
and  Ana  and  is  oftm  kept  and  bred  in  cages 
and  called  ia  dealers  abwderine.  The  siskin  of 
America  is  the  pine  flnch  (q.v.). 

8ISLET,  sfdA^  AUKE)  (1830-99).  A  French 
laodaeape  painter.  He  was  bom  in  Paris,  of 
English  parentage,  and  studied  under  Oleyre, 
but  was  little  faiown  until  after  the  first  Im- 
pressionist  exhibition  of  1874.  His  early  work 
was  influenced  by  Corot.  but  this  influence  was 
afterward  modifled  by  the  coktr  theories  of  the 
Impres^onuta,  partienlarly  aa  practiced  by 
Uonet.  His  subjects  are  eonflned  almost  em- 
tirdy  to  landse^e  and  generally  to  calm,  smil- 
ing country  scenes  or  Riding  rivers.  He  was 
one  of  the  most  remarkable  umdscape  painters 
of  his  day,  and  one  whose  bold,  hraeet,  and 
witlial  debcately  channing  and  poetic  view  was 
combined  with  high  qualities  as  a  colorist  and 
uncommon  facility  in  rendering  the  luminous 
quality  of  atmosphere.  His  numerous  works 
include  "Inundation,  Marly,"  "Bridge  at  Moret- 
snr*Loing,"  and  eight  paintings  in  the  Lux«m- 
bourg.  Bisley  was  not  mireciated  and  stran- 
gled with  pover^  during  his  lifetime,  but  his 
pictures  brought  hij^  prices  after  his  death. 
Gonsult  George  Moore,  Modem  PaitUing  (Lon- 
don, 1803). 

SI81C0NDI,  Pr.  pron.  aMmttt'dt'.  Jean 
Cbakubb  LtoNABD  Smomn  db  (1773-1842). 
A  French  historian  and  economist,  bom  at 
Geneva.  The  Frendi  Revolution  forced  his  fam- 
ily to  lam  Qmm  and  take  refuge  in  England. 
Id  1705  ther  went  to  Italy,  to  a  small  farm  near 
Peacia  In  Tnseany,  where  circumstances  nn- 
dmd  it  neoeesary  for  Sismoadi  to  engage  in 
farm  work.  In  1798  he  began  to  collect  ma- 
terials for  a  history  of  the  Itoiian  republics.  In 
1803  appeared  a  work  on  political  economy,  De 
la  rioJbMse  oommeroiale,  in  which  he  seems  a 
follower  of  Adam  Smith,  though  later,  in  his 
Vouvmum  prMowet  d^^eonomie  w^tique  (2 
Tola.,  1810),  he  jdMBdmied  those  views  and  tm- 
posed  the  ideas  of  the  Bnglish  eccmomlsts.  In 
idsto^,  however,  his  beet  work  was  done.  The 
Hietove  de*  r^ipubUque*  itiUieimet  (16  vols., 
1807-18)  placed  him  in  the  first  rank  among 
contemporary  historians  and  brought  him  great 
praise.  In  1813  appeared  his  Littfrature  du 
midi  de  VBwope,  since  translated  into  English 
and  frequently  reprinted.  In  1819  he  began  his 
best  work,  the  HifMre  dee  Francow  (31  vds., 
18S1-44),  of  which  he  published  an  abstract 
later:  JV^eit  de  I'hieioire  dee  Franaiis  (2  vols., 
1839).  Besides  the  works  mentioned  above, 
Sismondi  wrote:  Hiatoire  de  la  rmaieetMce  de 
la  lOertS  en  iPilie  (2  vols.,  1882) ;  Hietoire  de 
la  alutte  de  I'empire  romain  {2  vols.,  1836) ; 
Btudea  aur  lea  aoimoea  aooialea  (Paris,  1836- 
38).  His  letters  have  been  published  in  various 
editions  aa:  FragmeHta  dit  journal  et  de  la  oor- 
reapomdanee  da  B.  de  Biamondi  (Geneva,  1857) ; 


Taillaudier,  Lettrea  iniditea  de  Siamondi  (Paris, 
1863) ;  Villari  and  Monod,  Lettrea  midites 
de  Biamondi  (ib.,  1878).  Consult  Aftaliim, 
L'(Euvre  ioonomigue  de  Biamondi  (Paris,  1880). 

SIS^SOO.    See  Dalbeboia. 

SI8TAN.   See  Seistah. 

Bltfl'JJi  DOBA.   See  PAmsoR,  Dobotbt. 

gJilTZtuEOODS.  C<»imunities  of  women  in 
the  Roman  Catholic  and  Anglican  churches,  or- 
ganized for  religious  and  enaritable  purposes. 
The  earlier  communities  for  women  were  nearly 
always  outgrowths  of  an  earlier  institute  for 
men,  after  which  their  oi^^anization  was  closely 
modeled;  these  second  orders  for  women  exiat, 
e.g..  under  the  rules  of  the  Benedictine,  Cis- 
tercian, Dominican,  and  Franciscan  coders. 
They  were,  until  the  fleventeenth  ooitury,  nearly 
alwa^  cloistered  communities. 

With  the  increase  of  secnrity  for  the  weak  in 
modem  society  their  activity  was  widened,  and 
they  took  part  in  active  charitable  woik  among 
the  poor,  toe  sick,  and  the  ignorant. 

The  more  important  Roman  Catholic  sister- 
hoods are  treated  under  their  own  titles. 
Ahout  the  middle  of  the  nineteentii  century  a 
moranent  devel<^>ed  among  non-Catliolics,  in 
England  and  Germany,  for  the  ommlsation  of 
wtnuen'a  work  in  the  same  fields.  In  Uie  latter 
country  it  devel<^>ed  chiefly  a  class  known  aa 
deaconesses  (q.v.),  but  in  England  the  move- 
ment, coinciding  with  the  Tractarian  revival  of 
the  olda  doctrine  and  customs,  assumed  a  form 
practically  identical  with  that  already  described. 
After  one  or  two  tentative  efforte  in  London 
(1845)  and  Oxford  (1847)  the  movement  took 
d^ito  root  with  the  foundation  of  tlie  com- 
munity at  Deronport  in  1848.  Ite  members, 
known  aa  Sisters  of  Mercy,  were  bound  1^  no 
TOWS  ei:cept  one  of  obedience  to  the  supnior, 
while  they  remained  connected  with  it.  Three 
years  earlier  Dr.  Muhlenbeig  had  esteblished 
the  Sisters  of  the  Holv  Communion  in  New 
York.    These  had  no  ued  ooetume,  were  re- 

E'  id  to  be  between  26  and  40  years  old,  and 
might  leave  the  sisterhood  at  pleasure, 
oommunity  was  placed  in  charge  of  St. 
Lnlc^S  Hospital,  which  Dr.  Muhloiberg  founded. 
Nnmeroui  organizations  of  the  kind  have  since 
grown  up  both  in  England  and  America  and 
have  proved  useful  auxiliaries  to  the  clei^  in 
work  among  the  poor.  The  later  ones  usually 
follow  the  model  of  the  Roman  Catholic  sister- 
hoods, have  similar  ideals  of  life,  and  follow 
similar  practices.  In  1903,  besides  some  mm- 
munities  of  deacmiesscs,  thwe  were  21  organisa- 
tions of  this  kind  in  Ihe  United  States.  In 
1914  there  were  166  Roman  Catholic  sisterhoods. 
Consult:  Goodman,  Siaterhooda  in  the  Church 
of  England  (London,  1863) ;  Potter,  Siaterhooda 
and  Deaooneaaea  (New  York,  1873) ;  Littledale, 
Papera  on  Siaterhooda  (Lcmdcm,  I874r-78) ;  T. 
Schflfer,  Oeaohi<^te  der  weibliohen  Diakonie  (3 
vols.,  Stuttgart,  1887-04);  Christian  Golder, 
Siator^  of  the  Deaoowes*  Jf ovement  im,  tha  Chria- 
tian  Ohwnh  (New  York,  1003) ;  for  the  growth 
of  the  Rmnan  Oetii(die  cmnmunlties,  the  biblit^- 
raphy  under  Morabticibh. 
SI8TEB  HOOK.  See  Clip  Hookb. 
SISTERS  OF  CHABITY.     See  Bbothebs 

AND  SlSTKBS  OF  CHARITY. 

SI8TEBS  OF  MBBCY.    See  Mebot,  Sib- 

TEB8  OF. 

SXSTEBS  OF  THE  OONGBFTION  OF  OTIB 
LADT.   See  CoNOKPTmif  or  Oim  Ladt,  Sibtxbs 

OF  THE. 
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SISTINE  (slir'tfln  or  -tin)  CHAPEL.  The 
private  chapel  of  the  Pope  in  the  Vatican.  It 
was  built  for  SiztuB  IV  in  1473  by  the  Floren- 
tine arcbiteet  Giorasni  de*  Dolci.  The  apart* 
ment  is  133  feet  long,  46  feet  wide,  and  tsome- 
what  higher  than  ito  width.  It  ii  lighted  by 
six  windows  on  each  side  and  tiiree  in  the  rear. 
The  aereen  sqMmting  the  congr^ation  from  the 
part  reserved  for  the  Pope  and  cardinals  is  one 
of  the  best  pieces  of  marble  decoration  of  the 
early  Renaisauice,  and  the  tribune  of  the  singers 
is  equally  good.  The  floor  is  decorated  with 
beaunful  mosaics  in  imitation  of  early  Chris- 
tian work.  The  walls  and  ceiling  are  without 
adornment  exciting  the  frescoea.  whic^  form 
tiie  cUef  attractioi  of  the  ehapd.  The  walls 
are  a  museum  of  the  works  of  the  best  Tuscan 
and  Umbrian  painters  of  the  later  flfteoitti 
centur^y,  and  thw  contain  works  by  Botticelli, 
Roselli,  Qhirlandaio,  Signorelli,  Penigino,  and 
Pinturicchio  {qq.v.).  On  the  left  wall  are  in- 
cidents from  the  "History  of  Moses,"  while  on 
the  right  are  six  corresponding  scenes  from  the 
"Life  of  Christ."  Above  these  are  portraits  of 
the  different  pwes;  below  them  fwrnwly  hnng, 
on  groat  ocomons,  the  faraons  tapeatries  of 
Raphael  (q.v.).  On  the  ceiling  are  the  wonder- 
ful frescoes  of  MicheUmgelo:  the  "Creation," 
the  "History  of  Noah,"  together  with  the 
celebrated  'Prophets"  and  "Sibyla"— one  of  the 
greatest  creations  of  modern  art.  The  entire 
altar  wall  is  covered  by  his  "Last  Judgment," 
the  largest  fresco  in  the  world.  {See  Michkl- 
AnoBLa)  The  paintings  hara  beoi  fipreatly 
damaged  by  time  and  incense.  Hie  Sistfaio 
Chapel  is  uie  scene  of  most  of  the  great  ftmc- 
tions  at  which  the  Pope  personally  assists,  and 
here  the  papal  elections  are  held.  Its  choir  was 
founded  by  Gregory  the  Qreat  and  is  composed 
of  about  30  priests  and  papal  chaplains.  They 
sing  without  accompaniment,  and  their  style, 
the  meaaa  di  voce,  is  of  world-wide  celerity. 
Ccmsult  Ernst  Steinmann,  Dia  tiaUnUcihe  Ka- 
ptHU  (Munich,  1901-OS),  a  monumental  publi- 
cation  of  rgtroduetlons  with  text. 

BISTINE  KASOHHA.  See  Madohka,  and 
Plate  with  Raphael  Santi. 

8IST0VA,  sIs'td-vA.  A  town  of  Bulgaria, 
on  the  Danube,  about  40  miles  above  Rustchuk 
(Map:  Balkan  Pakinsula,  E  3).  It  has  a  con- 
siderable trade  in  grain  and  wine.  Pop.,  1905, 
13,408.  Sistova  is  noted  for  the  treaty  of  peace 
concluded  here  between  Austria  and  Turkey  in 
179L 

8I8UPAXA,  BhIah'?IIT-|A'UL  In  Hindu  legend, 
the  sovereign  of  Chedi,  a  country  of  central 
India.  Aluiough  he  was  the  eousin  of  Krishna 
(q.v.),  he  was  his  enemy  and  ultimately  was 
slain  by  him.  The  history  of  this  aimity  forms 
the  subject  of  the  SimtpUavadha  attributed  to 
Ubigfaa,  because  of  which  it  also  goes  by  the 
name  of  Maghakivya.  This  is  a  highly  artifl* 
cial  Sanskrit  qpio  in  20  cantos,  whieta  dates 
probably  from  tiie  nlniA  century.  It  has  been 
edited  several  times  in  India,  notably,  with 
Mallinatba's  commentary,  by  Du^^rasad  and 
Sivadatta  (3d  ed.,  Bombay,  1902),  and  was 
translated  by  Faucbe  in  his  Ttiriide,  vol.  iii 
(Paris,  1863).  Consult  V.  Henry,  Let  UU&ra- 
tare*  de  I'Inde  (Paris,  1904),  and  A.  A.  Mac- 
donell,  Eittory  of  Bantkrii  Literature  (London, 
1913).  

SISTTHTTB  (Lat..  from  Gk.  Ximi»t).  In 
G^redc  legend,  the  son  of  ^Eolns  and  Enarete. 
According  to  tiie  earlier  myth  he  was  married  to 


Merope,  but  later  tradition  made  him  the  father 
of  Odysseus  by  Anticlea.  Sisyphus  is  said  to 
have  been  the  founder  and  King  of  Ephyra, 
afterward  Corinth,  and  became  notorious  as  a 
wicked  ruler.  For  this  be  ms  punished  in  the 
lower  world  by  being  cmidemned  to  roll  from 
the  bottom  to  the  summit  of  a  hill  an  immense 
bowlder  which,  whenever  it  reached  the  top, 
rolled  down  again  and  compelled  him  to  b^^ 
his  task  anew. 

SITA,  oertA  (Skt.,  farrow).  In  the  Sanskrit 
wic  of  the  Ramayana  (q.v.),  the  daughter  of 
Janaka,  King  of  Videha,  and  the  wife  of  Rama, 
She  seems  to  have  been  originally  an  earth  god- 
dess, as  Sita  (the  furrow)  is  invoked  In  the 
Rig  and  Atiiarva  Vedaa  (see  Vbdas)  to  grant 
rich  blessings  and  cn^  In  the  later  EOndn 
accounts  she  is  said  to  have  arisen  from  a  fur- 
row when  her  father  was  plowing  the  ground. 
Consult  A.  A.  Macdonell,  Vedio  Mythologp 
(Straasbnig,  1897). 

STTATlfNaA,  sif  &-t^(^gfc.  A  "harnessed" 
antelope.    See  Naeong. 

SnyEA.  An  Indian  tribe,  tiie  largest  of  the 
Kolushan  (Tlinkit)  stock,  ooeapying  Ohiidiagof, 
Baranov,  Kupreanof,  Kuiu,  and  a  part  of  the 
Prince  of  Wales  islands,  southern  Alaska,  and 
numbering  with  eubtribes  about  MO.  The  town 
of  Sitka  derives  its  name  from  them.  From 
the  enormous  wooden  labreta  worn  by  their 
women  the  Russians  called  the  tribe  Kalush, 
from  the  Russian  kaluahka  (a  wooden  trough  or 
bowl);  hraice  the  name  Kolushan  now  applied 
to  tiie  stoek.  They  were  formerly  a  flerce  and 
independent  people,  but  are  now  greatly  demor- 
alized and  wasted.  Their  general  culture  is 
that  common  to  the  Tlinkit  (q.v.) . 

SITKA.  A  town  and  the  former  capital  of 
Alaska  (Map:  Alaska,  N  7).  It  is  situated  otx 
the  west  coast  of  Baranov  Island,  facing  Sitka 
Sound,  in  close  proximity  to  several  snow-clad 

f teaks.  The  climate,  in  spite  of  its  northern 
atilnde,  is  mild,  the  average  temperature  of 
December  being  32*  F.  and  of  August  60"  F. 
The  rainfall  is  heavy,  amounting  to  84  inches 
annually.  Among  the  noteworthy  features  are 
the  RusBo-Greek  church,  dating  fnnn  1816,  the 
church  of  St.  Peter's  by  the  Sea,  erected  in 
1899,  and  the  Sheldon  Jackson  Museum,  con- 
nected with  the  Presbyterian  Mission.  The  edu- 
cational institutions  include  United  States  pub- 
lic schools,  a  Rueso-Greek  parochial  school,  and 
the  Presbyterian  Industrial  Training  School  for 
natives.  There  are  also  to  be  mentioned  the 
headquarters  of  tiie  agrioultaral  eroerimeat 
stations  of  Alaska,  the  Coast  Survey  Magnetic 
Base  Station,  and  a  customs  office.  Sitka  is 
the  residence  of  the  Episcopal  Bishop  of  Alaska 
and  of  the  Russian  Bishop.  In  1799  the  Rus- 
sian American  Company  established  a  trading 
post  at  Sitka,  which,  under  the  name  of  New 
Ardumgel,  was  permanentiy  occupied  by  the 
RnssisM  in  1804.  It  beeame  later  the  seat  of 
the  Russian  territorial  government.  Pop.,  1010, 
1030. 

SI'TOFH(yBIA  (Neo-Lat.,  from  Ok.  vtret, 
aito»,  food  4*  -^pift,  -phobia,  fear,  from  0o^«r- 
o9ai,  phoheiaiKai,  to  fear).  A  dread  or  fear  of 
food,  experienced  by  insane  people,  which  leads 
them  to  refuse  to  eat. 

SITTEN,  tit't«n.  A  city  of  Switzerland.  See 
SioW;  

SXTTEWALD,  df e-vUt,  Philahdeb  von. 
See  MoBOHisoscB,  J.  M. 

BimNGBULIi  CDstanka  Totanka)  (18S7- 
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90).  A  chief  of  the  Sionz  tribe  of  North  Amer- 
ican Indiana,  born  in  Willow  Credc  in  the 
region  later  Dakota  Territory,  the  son  of  Chief 
Jiuiq>ing  Bull.  He  became  the  leader  of  the 
moet  unruly  and  warlike  band  of  bucks  In  the 
tribe.  During  the  Civil  War  he  led  r^ds  and 
oigBged  in  Mtaeks  vpou  white  settlements  in 
Iowa  and  Minnesota  and  in  1894  was  driven 
tv  Genenl  Bnlhr  into  the  YeUowstone  and  Big 
H<Hm  vallCTS.  Be  was  on  the  warpath  alzuoas 
continuously  &om  1869  to  1876,  raiding  the 
frontier  posts  and  settlements  or  making  war 
on  the  Crows  and  other  tribes.  His  refusal  to 
return  to  his  reservation  in  1876  led  General 
Sheridan  to  begin  axainst  him  the  campaign  in 
which  Gm.  G.  A.  Custer  (q-v.)  and  his  force 
were  surprised  and  maasaered  tm  the  Little  Big 
Horn  in  June  of  that  year.  Sitting  Bull  ana 
his  braves  escaped  over  the  Canadian  border, 
remaining  there  until  1881,  when  he  received 
from  General  Miles  a  promise  of  amnesty  and 
returned.  He  continued  to  wield  great  power 
among  the  Northwestern  Indians,  and  in  1888 
he  ininenoed  the  Sioux  to  refuse  to  s^l  their 
lands.  In  1890  dnrbur  tiie  praralnee  <A  the 
Hesdah  erase  among  the  In^ans  of  tiie  West 
he  was  considered  the  principal  instigator  of  the 
threatened  uprising.  His  arrest  in  his  camp  on 
the  Grand  River  in  North  Dakota  on  Dec  IS, 
1800,  was  followed  by  an  attempt  at  rescue, 
daring  which  he  was  killed.  See  Sioux. 
BiPT.   See  Asaiur. 

8IUYBH,  shytSO^yfin'.  A  walled  <Aty  of  Shing* 
king,  Maschur^  on  the  rig^t  bank  of  tiie  la- 
yang  Kiver,  which  Ham  southward  to  the  Yel- 
low Sea  at  the  port  of  l^kushan,  distant  36 
miles  (Hap:  China,  M  9).  It  is  famous  for 
the  finely  grained  maible  found  in  tiie  nd|^- 
borhood  and  its  stone^ntting  and  polishing 
industry. 

SIvA,  flhlVft  (Skt.,  gracious,  auspicious). 
The  name  of  the  third  god  of  the  Hindu  Tri- 
mnrti  or  triad,  in  which  he  represents  the  prin- 
ciple of  destructlm.  As  a  deity  he  is  unknown 
in  Ihe  Vedio  hymns,  bnt  is  found  in  the  later 
BnJunanie  literature,  the  epic  poenn,  the  Pura- 
nas  (q.T.),  and  the  Tantras  (q.v.).  Thus,  in 
tiie  Mckabharata  (q.v.),  Siva  is  already  known 
as  the  all-containing  god,  and  even  in  the  Upan< 
ishads  (q.v.)  he  is  identified  with  the  Vedie 
Rudra  (q.v.)  as  the  All-god.  His  symbol  is  the 
Unga  (q.v.),  a  phalUc  emblem,  and  from  each 
d  nis  nnmeroQS  attributes  he  derives  a  name 
or  epithet.  S»  has  ftve  heads  (hence  his  nune 
Pancanana,  tiie  five-faoed)  and  three  eyes  (henee 
his  name  Trinetra,  the  three-eyed).  On  his 
head  he  bears  the  Ganges,  whose  course  he  in- 
tercepted by  his  hair  when  this  river  descended 
from  heaven  upon  the  Himalaya.  Besides  he 
carries  a  garland  of  human  skulls  and  wears  a 
roeary  (afterward  adopted  by  the  Buddhists) 
and  a  necklace  of  serpents.  In  his  hands  he 
holds  a  trident,  a  club  or  pole  rescuing  in 
form  the  breastiione  and  ribs  adjcdning,  which 
in  turn  an  amrmonnted  1^  a  skull.  Hisweapois 
are  a  bow,  a  thnnderbolt,  and  an  axe.  As  the 
destroyer  of  the  world  he  is  also  called  Eala 
(time  or  death)  and  r^resented  as  of  blade 
color.  One  of  his  representations  is  also  half 
male  and  half  female,  emblematic  of  the  in- 
dissoluble uni^  of  the  creative  principle  (hence 
his  name  Ar^anarisa,  half- female  lord).  He 
is  often  clothed  in  a  deerskin  and  may  be 
rqiresented  aa  sitting  m  a  tiger  skin.  Bia 
saered  animi^  is  tiie  boll  Nandi;  his  hcnne  is 


on  Mount  Eailasa  in  the  Himalaya,  his  prin- 
cipal wife  is  Durga,  or  Uma  (q.v.);  his  sons 
are  Oanesa  (q.v.)  and  Kartikeya  (q.v.). 

Siva  is  the  god  of  aaceticism,  but  also  of  all 
art,  espeotaUy  of  dancing.  In  the  earlier  ao- 
eonnts  he  is  represented  aa  an  opponent  of 
the  Vedio  gods,  and  espedally  as  destroying 
DidESha,  symbolic  of  the  older  Vedie  rites,  an 
intimati<Hi  of  tiie  overthrow  of  tiie  orthodox  re- 
ligion by  the  more  popular  cult  of  Siva.  As  a 
OTmbol  of  asceticism  he  is  the  destroyer  of 
Kama,  the  god  of  lov&  Though  Siva  has  no 
incarnations,  he  is  idratified  with  various  local 
gods,  especially  Bhairava  and  Vitthoba.  He 
has  a  great  many  names,  but  is  generally  called 
"Lord,  Mahesvara,  or  Sankara,  Beneficent,  or 
^aupatl,  Kine  Lord,  or  simply  Mahadeva,  great 
god.  The  cult  of  Siva  is  probably  of  non-ijjyan 
origin  and  lias  much  in  common  with  Buddhism, 
and  in  the  art  of  c.800  aj>.  the  two  are  confused. 
To-di^  the  Siva  cult  (see  Saivas)  is  the  most 
universal  in  India.  Consult  E.  W.  Hopkins, 
Religioiu  of  India  (Boston,  1896)';  A.  A.  Mac- 
donell,  Vedio  Mythology  (Strassbur^  1898); 
L.  D.  Bamett,  AnHqiUtin  /mHa  (London, 
1913).  See  HuTVUisic;  in  Plate  of  Bnms 
DETtiBS,  under  Inka. 

SrVAS,  se'v&s'.  The  capital  of  the  A^ayet  of 
Sivas,  Asiatic  Turkey,  situated  on  the  Eizil 
Irmak  at  an  altitude  of  4420  feet  (Map:  Tur- 
key in  Asia,  C  2).  It  covers  a  large  extent  of 
groimd,  is  well  built,  and  has  numerous  old 
mosques,  khans,  gardens,  and  excellent  bazars. 
It  contains  sevenu  interring  ruined  medresses, 
or  coll^^  beautifully  decorated.  Besides  the 
Greek  ^unbes,  time  are  a  Roman  Catholic  and 
a  I^rotestuit  church.  The  manufeetures  include 
coarse  woolens  and  copper  utensUs.  Sivas  is 
built  on  the  site  of  the  ancient  Sebastia.  It  was 
former^  one  of  the  most  important  cities  of 
Asia  Minor  on  account  of  its  strat^c  position. 
In  the  fourteenth  century  it  had  100,000  in- 
habitants.   Pop.,  about  6S,000. 

SIVASE,  sd'vaaV,  or  Putkid  Sea  (Russ. 
Ontloye  Jfors) .  A  lagoon  on  the  east  coast  of 
the  CMmea,  <mt  off  from  the  Sea  of  Azor  by  a 
narrow  sand  bar,  the  Tongue  of  Arabat  (Mapi 
Russia,  D  5 ) .  It  is  68  miles  long,  from  2  to  14 
miles  wide,  and  extremely  shallow,  oon^^ng 
largely  of  salt  marshes.  The  water  Is  stagiuuit 
and  excessively  salt. 

SXV'ATSB^IXrK  (Neo-Lat.,  from  Skt.  Siva, 
name  of  a  Hindu  god  -H  Gk.  tfqfifov,  iherion,  dim. 
of  fMr,  wild  beast).  An  extinct  giraffe,  of 
much  larger  size  than  the  living  q>ecies,  found 
lossil  in  the  Siwalik  beds  oi  Pliocene  age  in 
India.  The  skull  was  heavily  built  and  provided 
with  two  pairs  of  horns,  of  which  the  antericnr 
pair  were  small  and  pointed,  while  the  posterior 
pair  were  large  and  slightly  palmate  with  a 
few  short  prongs.  Another  genus,  Samoiheriwn, 
from  the  Pliocene  of  the  Isle  of  Samos,  had 
shorter  neck  and  limbs  than  those  of  the  modem 
giraffe,  and  the  skull  of  the  male  idone  was 
provided  with  a  sinde  pair  of  fnmtal  horns. 

SIVXBTSXNr  B^v6rt-80n,  Cmr.  See 
Anrr.AAH. 

SIVOBI,  sS-vyrd,  Ebitesto  Cahtllo  (1816- 
94).  An  Italian  violin  virtuoso,  bom  in  Genoa. 
At  the  age  of  five  years  he  commenced  his  stud- 
ies with  Restano,  after  which  he  l>eeame  a  pupil 
of  Coata  and  then  of  Paganini.  In  1827  tie 
went  to  Paris,  where  he  won  remaricable  success 
by  his  marvelous  technique.  In  1829  he  toiured 
Italy,  Germany,  and  sni^  and  in  1840 
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America.    He  composed  concertos  and  other 

works  for  the  violin. 

SIWAH,  B6^r&  (anc.  Ammtmium),  An  oasis 
in  the  Libyan  Desert  in  northwest  Egypt,  280 
miles  souuiwest  of  Alexandria  (Map;  Afriea, 
0  2),  with  which  it  has  telegraph  oixuiectlm. 
It  is  nearly  20  miles  long,  over  1  mile  broad, 
and  has  about  26  square  miles  of  agricultural 
land.  It  lies  nearly  100  feet  below  sea  level,  is 
watered  by  numerous  streamlets,  small  lakes, 
and  marshes,  and  is  covered  with  palm  groves 
and  OTchards.  Pop.,  1909,  3884,  mostly  engaged 
in  the  cultivation  of  dates,  which  form  a  very 
important  item  of  export,  anMnmting  to  3,000,- 
000  pounds  annually.  Then  is  a  theological 
seminary.  The  temple  of  Ammon  was  famous 
for  its  oracle  in  ancient  times.  In  the  Ticinil7 
is  situated  the  celebrated  Fountain  of  the  Sun, 
mentioned  by  Herodotus.  The  miniature  town 
of  Siwab  is  compactly  built  with  lofty  dwell- 
ings. There  is  also  another  settlement,  called 
Aghormi,  2  miles  distant,  with  remains  of  an* 
cient  temples. 

SIX  ACTS,  Thk,  The  name  given  to  a  num- 
ber of  measures  enacted  1^  tin  BriUsh  Parlia- 
ment in  1819-^  ^ming  at  rapresston  of  tiie 
growing  democratic  movement.  The  freedom  of 
^eech  and  erf  the  press  and  the  right  of  as- 
sociation were  greatly  restricted.  See  under 
Uritbd  Kinodoh. 

SIX  ABTICI/ES,  Thk  Statote  of.  See 
AsncLES,  The  Six. 

SIX  OOKPANIES,  The  CHiinsE.  Six  mu- 
tual-aid araociations  representing  six  different 
parts  of  the  Province  of  Kwangtung,  China. 
Thqr  are  partly  benevcdent  and  pftrtlr  commer- 
ce, taking  care  of  emigrants  ftrom  China,  ffiv- 
big  advice  and  aid  when  needed,  acting  as  their 
buikers,  looking  after  the  sick,  and  forwarding 
the  bodies  of  the  dead  to  their  friends  in  China 
for  burial  in  their  native  place.  Membership  is 
entirely  voluntary,  and  they  are  in  no  sense 
secret  societies.  They  are  an  outgrowth  of  the 
conditions  prevailing  in  the  middle  of  the  nine- 
teenth century,  whoi  coolie  labor  was  needed 
and  was  aapplied  to  eontraetors  in  tlie  United 
States  by  contractors  In  Htmi^fnig,  Canton, 
Macao,  and  elsewhere,  whose  agents  were  settled 
in  San  Francisco.  In  course  of  time  groups  of 
these  agents  combined  for  self-protertion,  but 
on  the  abolition  of  coolie  traffic  and  all  forms  of 
contract  labor  and  restriction  of  immigration 
these  developed  into  benefit  and  protecnon  so- 
detiea,  lending  money,  etc  The  Six  Compuies 
are  King  Teung,  the  largest  and  most  powerful. 
Hop  W(^  Kong  Chow,  Yung  To,  Sun  Tup,  and 
Yang  Ying. 

SIX  NATIONS.   See  lEOgnms. 

SIX-PBINOIPliE  BAPTISTS.    See  Bap. 

TIBT8. 

aryTH.   See  Intkbval. 

SIXTUS.  The  name  of  five  popes. — SlXTUS 
or  Xtstus  I,  Saint.  Pope,  c.n6-125,  under  the 
reign  of  Hadrian.  His  oaj  is  April  0. — Sixrua 
«a  XwsVB  lit  Saint.  Pope,  257-^.  Under  him 
the  communion  between  Rome  and  the  North 
African  churches,  broken  off  by  the  controvert 
over  heretic  baptism  (quy.),  was  restored.  Re 
died  a  martyr  under  valerian.  His  day  is 
August  6.— Settub  III,  Saint.  Pope,  432-440. 
He  restored  the  Liberian  barilica  (Santa  Maria 
Mag^ore),  in  which  his  work  is  extant  to-day, 
as  also  in  the  nave  of  anoUier  basilica,  the 
dinrch  ot  San  Lcaenso.  His  day  is  March  28. — 
SiXTtFB  rV  (Ftanoewso  della  Bovere).  Pope, 


1471-84.  He  was  bom  in  1414  and  became 
general  of  the  Franciscan  Order  in  1464.  His 
n^otism  is  the  worst  Uot  upon  his  pontificate 
and  led  indirectly,  through  toe  amUti(Hi  ot  his 
brother  Oirolamo,  to  unfortunate  connection 
with  the  affairs  oi  Florence.    The  Pope's  18- 

S ear-old  nephew.  Cardinal  Sansoni-Riano,  hav- 
ig  been  arrested  in  connection  with  the  assas- 
sination of  Giuliano  de*  Medici,  Sixtus  demanded 
his  release.  Interdict,  excommunication ,  and 
war  followed;  but  after  Lorenzo  had  won  over 
the  Pope's  ally,  the  King  of  Naples,  peace  was 
made  in  1480.  Sixtus,  bitterly  humiliated  by 
eomplicatlfms  with  Veniee  in  1484,  died  fire 
days  later.  Many  public  works  wen  furthered 
hy  him,  of  which  the  most  famous  is  the  Sistine 
Oiapel  and  the  Ponte  Sista  Taxation,  in- 
creased to  carry  out  these  projects  sad  to  pro- 
vide for  the  Pope's  family,  hewitened  the  dis* 
affection  against  the  Chundk.  Consult:  Frants, 
Siatua  IV.  vnd  die  Bepuhlik  Flormu  (Regens- 
bui^  1880);  Mandell  Crei^ton,  Bittory  of 
thePapoey,  voL  iv  (London,  1008) ;  Ludwig  Pas- 
tor, HUtoiy  of  the  Popet,  voL  iv  (Eng.  trans, 
Antrobus  and  Kerr,  ib.,  1910). — SinvB  V  (Fe- 
lice Peretti).  P<n>e,  1586-90.  He  was  bom  in 
1S21  in  the  March  of  Ancona,  the  son  of  a  poor 
gardenM".  Like  Sixtus  IV  he  ento^  the  Francis- 
can Order  and  became  Bishop  of  Sant*  Agata  in 
1566  and  Cardinal  in  1670.  Being  in  disfavor  with 
the  preceding  Pope,  Oregory  XIII,  be  had  lived 
a  quiet  and  retired  life  before  and  surprised 
the  world  by  the  masterful  rigor  of  his  reign. 
He  began  by  repressing  lawless  disorders  in 
the  Papal  States,  reformed  the  administration 
of  law  and  the  disposal  of  patronage,  and  en- 
tered on  projects  for  the  improvement  of  Rome. 
He  laid  down  new  r^ulations  for  the  College 
of  Cardinals,  restricting;  its  number  to  70,  and 
organized  the  modem  system  of  congregations 
(q.v.),  reorganizing  that  of  the  Inquisition 
which  already  existed ;  at  the  same  time  he  dis- 
approved the  rigor  of  the  Spanish  Inquisition 
as  a  state  tribmial  under  Philip  n.  He  pub- 
lished a  new  edition  of  the  oeptua^t  and 
an  edition  of  the  Vulgate  (IMW).  ^«  died 
Aug.  27,  1690.  Many  of  the  popular  stories 
concerning  him  are  derived  from  the  JU/s  by 
Gregorio  Leti  (1669;  Eng.  trans.,  1764),  a  thor- 
oughly nntmstworthy  work,  answered  by  Tem- 
pesti,  a  Franciscan,  in  1766.  The  beet  modem 
lAfe  is  by  Baron  von  Hflbner  (Eng.  trans.,  Lon- 
don, 1872).  Consult  also  (^lanioa,  Pupa  8i»to 
(Milan,  1884),  and  Camhrldffe  Modem  HitHorf, 
vol.  iii  (New  York,  1004). 
SIZE.  See  Gelatin;  Quji. 
SIZEBANITE,  Mauuob  and  ROBEBT  DC  La. 
See  La  Sizebahkk. 
SIZING.   See  Paper. 

SJOBEBO,  Bhenj&rj,  Ebik  (1794-1828).  A 
Swedish  poet,  bom  at  Lndgo  and  known  in  lit- 
erature as  Vitalis.  He  was  educated  at  the 
University  of  Upsala,  where  he  lived  before  re- 
moving to  Stockholm,   ffls  poems— «rotte,  reli- 

fions,liumoroas,  melancholy — appeared  between 
819  and  1826,  and  were  colfeeted  after  his 
death  by  Qeijer  (1828).  In  1878  a  new  edition 
hy  Forselins  appeared  as  Bamlade  akrifter  of 
Vitalia.  A  German  translation  was  published 
at  Leipzig  in  1843. 
SJ68TEDT,  shSs'tet,  Ebnbst  Adolf  (18S4- 
).  A  Canadian  mining  and  metallurgical 
engineer.  He  was  bom  in  Sweden  and  gradu' 
ated  in  1876  at  the  Royal  School  of  Mines,  Stodc- 
holm.    He  was  assistant  chonlst  at  tiie  Beth- 
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lehem  (Pa.)  Steel  Works  (1877),  was  in  charge 
of  the  charcoal  iron  furnaces  at  Shelby,  Aia., 
and  Cherokee,  Qa.  (1880-S5);  superintendent 
of  fnmaees  at  Katahdin,  Me.  (1886-00), 
gniaal  manager  of  the  Cihsrooal  Irca  Oorapaay 
at  Pifiton,  Non  Scotia  (1890-06),  and  in  1898 
became  chief  metalluraiat  of  the  Lake  Snpoior 
Power  Company  at  Mmlt  Ste.  Marie.  Amimg 
his  inventioos  are  iron-ore  and  sulphide  roasters, 
electric  smelting  fnmaees,  and  an  electrolytio 
process  which  aooompUahes  the  separation  ai 
copper  and  nickel.   

SKASXTCHEVSKY,  ek&'b«-ch«fskl,  Alex- 
Awiw  MiTHAnimrcH  (1888-1011).  A  Rurian 
critic  and  literair  historian.  He  graduated  frmn 
St.  Petersbuiir  UBiversity  in  1861.  BesideB  lit- 
erary essays,  which  were  several  times  oolleeted, 
he  puUished  A  Bttiory  of  the  Jfewett  Rutnan 
Literature  (5th  ed.,  1903),  An  OutUme  Hittory 
of  BuMtian  Omuorahip  (1800),  and  Bnaaiam 
Writera  aimoe  Peter  the  Great  (1908),  a  text- 
book. As  a  critic  Skabitclievaky  lacked  orij^nal* 
ity  and  philosophic  breadth,  but  as  a  historian 
he  was  notaUe  for  a  lucid  9kyle. 

SKJlOBN,  skft'gm,  Cais^  or  Thb  Bkaw.  The 
Boat  northerly  pohit  cS  Jutland,  Denm^: 
(Mu»:  Denmark,  D  1),  a  narrow  sand  spit  m 
whidi  stands  a  high  stone  U^thouse.  Near  H 
is  the  busy  port  of  Sksgoi. 

SEAaEB-KAX,  sk&'ger-rAk'.  An  arm  of  the 
North  Sea  between  the  south  coast  of  Norway 
and  Uie  peninsula  of  Jutland,  Denmark,  and 
washing  also  the  coast  of  Swedm  (Map:  Dea- 
mai^  C  1).  Together  with  the  Oatteemt  and 
the  soond,  it  ooimeets  tiie  North  Sea  with  the 
Baltic  and  is  about  130  miles  long  by  80  miles 
wi^  It  is  shallow  near  Jutland,  where  the 
eoast  has  dangerous  sand  banks,  but  deepens 
northward,  being  over  2000  feet  deep  near  the 
Norwegian  coast.  The  latter,  as  well  as  the 
Swedian  ooast,  is  indented  with  bays  affording 
good  harbor  a.  The  Skager-rak  is  subject  to 
violent  northwest  storms. 

SEAQ]^  skig^   See  Saubhah  Stock. 

SKAO'wAT.  A  sttbport  of  entry  in  the 
southern  district  of  Alaska,  on  Lynn  Canal 
(HuK  Alaska,  N  6).  It  is  the  terminus  of 
the  White  Pass  and  Yukon  Railroad  and  of 
the  Seattle  and  Skagway  steamship  lines.  Skag- 
wajy  lies  amid  attractive  scenery.    It  has  a 

Clic  library,  a  United  States  government 
di^f  and  three  hoqtitals.  An  army  poet. 
Fort  W.  H.  Seward,  is  15  miles  distant.  The 
ci<7  Is  dUeflr  bnpOTtant  as  the  disbribntins 
pomt  of  snindies  f«r  the  Interior  and  Is  the  van 
throufi^  which  pass  all  surolies  and  travel  to 
and  m>m  the  Canadian  Klondike.  Skagway 
was  settled  in  1807.  Pop.,  1010.  872. 

«y*T.'n  (Icel.,  poet),  or  SCALD,  skftld  or 
skftld.  The  name  given  in  Old  Norse  to  j^oets 
who  exercised  their  art  as  a  vocation  requiring 
learning,  i.e.,  a  knowlei^  of  the  construction 
of  vase  and  of  the  enigmatical  Imagenr,  rowhfy 
ihif»ed  out  of  obsenre  tradition,  to  which  Bosa- 
dinavlui  poets  were  prone.  The  great  aim  of 
the  E^i^ie  poets  was  to  celebrate  the  deeds  of 
living  warriors  or  of  ancestora  Princes  at- 
tadb«d  skalds  to  their  courts  and  competed  with 
each  o0ier.  by  magnificent  presents,  to  retain 
the  most  flkulful  minstrels.     See  Ioblandio 

LXTBATUBK 

SKAJEmiXF,  SopsuB.    See  Sghahdobpb, 

SOPHUB. 

raCAT,  shit  (dertvatim  obsenre) .  A  game  of 
earda  that  had  its  wigin  in  Germaiiy  about  the 


b^finning  of  the  nineteoith  century.  A  special 
deck  of  cards  is  used,  and  the  game  is  so  intri- 
cate and  scientific  that  it  is  impossible  to  de- 
scribe it  within  the  space  at  our  disposaL  Con- 
sult R.  F.  Foster,  Ska*  Jfomwl  (2d  ed..  New 
Yorit,  1906). 

SKATE  (from  Icel.  akata,  skate;  perhaps 
from  Lat.  aquatue,  aquatina,  sort  of  shark,  angel 
fish).  The  name  of  certain  species  of  the  ray 
(q.v.).  The  commonest  as  well  as  the  smallest 
species  along  the  east  coast  of  Uie  United  States 
is  the  tobacco  box  {Raja  eriMoea) ;  the  largest 
is  the  barn-door  skate  (Raja  lavia),  4  feet  long. 
The  big  skate  of  California  is  the  lai^gest  of  the 
Amerioan  skates.  It  sometimes  reachra  a  length 
of  6  feet,  and  its  egg  case  is  nearly  I  foot  long. 
The  flesh,  thoofj^  rather  coarse,  is  at  times 
eaten  by  Europeans.  See  Plate  of  Rats  and 
Skates. 

SKATIVQ  (from  akate,  from  Dutch  achaata, 
ODutch,  aehaetae,  high-heeled  shoe).  One  of  the 
primitive  methods  of  man's  progression  over  the 
dear  ice.  The  earliest  form  of  akate  was  a 
shin  or  rib  bone  of  some  animal,  tied  to  tiie  foot^ 
and  -warn  a  Norse  invention.  9cates  of  brae  are 
in  tile  Guildhall  oollection  In  London  end  In 
othdr  museums.  The  date  of  the  origin  of  the 
Bfcate  vitb.  metal  runners  is  unknown,  but  it 
seems  likely  that  it  is  early,  perhaps  in  the 
third  century.  With  the  development  of  a  metal 
foot  piece  baring  a  cutting  edge  progress  with- 
out the  aid  of  the  stick  was  acquired,  the  blade 
being  set  within  a  base  of  wood  strapped  to  the 
foot.  Holland  is  still  the  best  country  for 
■kaUng;  aside  fron  practical  uses,  it  Is  there 
a  national  sport.  Other  notable  skating  coun- 
tries are  Ruwa,  Norway,  and  Germany.  It  had 
become  a  common  sport  in  England  in  the 
twelfth  century,  and  famous  skaters  have  been 
produced,  especially  from  the  Fens  on  the  east 
coast.  The  United  States  and  Canada  have 
produced  many  fast  skaters  who  vie  with  the 
best  of  those  abroad.  On  the  Hudson  River  have 
be^  made  some  of  the  fastest  skating  records, 
although  Minnesota  and  the  Middle  West  gen- 
erally now  rank  welL  In  1884  a  national  ama- 
teur  association  was  formed,  with  W.  B.  C/Urtis 
as  president,  and  tiiis  has  held  successful  cham- 
pionships ever  since.  Afterward  Eastern  and 
Western  sectional  championships  were  insti- 
tuted, fUQd  in  1890  the  distances  were  measured 
by  meters,  in  accordance  with  the  custom  abroad. 
In  1915-16  the  sport  had  a  great  revival  in  the 
easton  United  States. 

Ilie  development  of  the  skate  used  in  tiie 
United  States  embraces  three  distinct  periods. 
The  old-fashioned  skate  had  a  straight  thick 
blade,  sometimes  with  a  double  edge  (gutter), 
affixed  to  a  piece  of  wood,  the  skate  being  bound 
on  by  straps  and  by  a  screw  in  the  heel.  Then 
came  the  club  skate,  an  improvement  in  that  it 
was  entirely  of  metal  and  oould  be  instantly 
clamped  to  the  foot,  thongfa  the  earlier  form 
was  attached  to  the  heel  by  means  of  a  heel 
plate  set  in  the  boot.  The  blades  were  of  a 
rodcer  shape  from  end  to  aid,  which  allowed  fancy 
skating,  but  which  reduced  the  speed  in  straight- 
away duting.  Finally  the  Hudson  River  or 
Donoghoe  skate  was  introduced,  at  once  finding 
favor,  in  the  West  eepecially.  This  was  a  re- 
turn to  the  old-fashioned  form,  the  skate  being 
straight-bladed  with  wooden  top  and  straps. 
The  blade  is  long,  projecting  behmd  and  before 
the  foot  and  very  narrow,  and  the  club  or  foot 
piece,  when  properly  made  of  apple  wood,  is 
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very  U^t.  With  it  has  come  into  popular  favor 
the  Norwegian  skate,  the  best  skate  known, 
which  ha*  a  rimilar  blad^  fastened  penmanently 
to  the  shoe  by  m^l  pieoes  sennred  to  the 
sole.  Its  ynagbit  it  but  a  few  ounces.  The 
hockey  skate,  a  combination  of  the  club  and  the 
Norwegian  form,  tIe.,  a  shorty  thick,  and 
straigbt-bladed  skate  serewed  to  the  shoe,  is  an- 
other popular  form. 

The  style  of  skating  in  America  has  been 
not  a  little  Influenced  by  the  speed  skate,  which 
by  ita  nature  has  added  conslaerable  grace  and 
power  to  the  stroke.  In  pushing  off  therefore, 
with  either  foot,  the  whole  length  of  the  blade 
is  obtained  as  a  purchase  inmead  of  the  toe 
only,  as  in  the  case  of  the  club  skate.  The  re* 
suit  is  the  greatest  imaginable  ease  in  skating, 
while  t^e  loigth  of  the  stroke  is  two  to  three 
times  as  long,  saving  considerable  energy. 

The  National  Sluiting  Assoeiatton  of  the 
United  States  has  ehampimship  contests  both 
for  speed  and  figure  dcaterB,  which  are  held 
annually  usually  in  the  neighborhood  of  New 
York,  uie  figure  skating  being  held  indoors  on 
artificial  ice.  Consult:  E.  F.  Benson,  Bn^Uah 
Figure  Bkating  (Ixmdcm,  1908);  H.  H.  Cobb, 
Figure  Skating  in  English  Style  (ib.,  1913h 
O.  H.  Browne,  Handbook  of  Figure  BhaHng 
(^iringfield,  Mass.,  1913). 

8KAW,  Aftt  The.  The  most  northerly  point 
of  Denmark.  See  Skaoen,  Capk. 

8KXAT.  sket  Walixb  WnJjAX  (1835-1912). 
An  English  phuol<^st.  He  was  bom  in  Lon- 
don, Nov.  21,  1835,  and  passed  his  bo^ood  at 
Sydwham,  where  he  became  familiar  with  the 
Kentish  dialect.  He  graduated  in  1868  at 
Chriafs  Coll^[e,  Cambridge,  of  which  be  was 
elected  a  fellow  in  1860.  He  hdd  two  curacies, 
but  an  affection  of  the  throat  compelled  him  to 
give  up  the  ministry.  He  resumed  his  studies 
at  Cambridge  in  English  phUd<wr  and  liter»< 
tare.  In  1873  he  helped  to  found  the  English 
Dialect  Society,  becoming  its  first  director  and 
aftorward  its  president.  He  had  already  be- 
gun editing  Middle  English  texts  for  the  Early 
English  Text  Society,  established  by  his  friend 
F.  J.  Fumivall  (q.v.).  In  1878  he  was  ap< 
pointed  to  the  professorship  of  Anelo-Saxon  at 
Cambridge,  and  in  1883  he  was  reSlected  fellow 
of  Chrisra  College.  Professor  Bkeat  died  Oct.  7, 
1912.  He  wrote  or.  edited  in  addition  to  many 
philological  articles  in  magazines,  the  following 
separate  works:  The  Songa  and  Ballade  of 
Vhland  (Ger.  trans..  1864) ;  Lancelot  of  the 
Laik  (1865;  revised,  1870) ;  the  tiiree  texts  of 
Langland'e  Piere  Ploummt  (1867-84;  reprinted 
togetiier,  1886) ;  Ah  Etj/tnologioal  Dictionary  of 
the  Englieh  Langvage  (1879-82;  4th  ed.,  1910) ; 
A  Oonoiee  Etymologioal  Dictionary  of  the  Eng- 
Ueh  Language  (1682);  Pnnojple*  of  Englieh 
Etymology  (2  vols.,  1887-91) ;  Bubonr's  Bruoe 
(1870-77;  and  for  the  Scottish  Text  Society, 
1893-94) ;  Complete  Worha  of  Geoffrey  Chaucer 
(6  vols.,  1894-1900) ;  The  Student's  Chaucer 
(1895);  A  Btudenfe  Pattime,  being  a  select 
serlee  of  articles  reprinted  from  Notes  and 
Queries  (1896);  The  Ohauoer  Canon  (1900); 
Place  Jfames  of  CamMdgeslKre  (1901) ;  Primer 
of  Olassioal  and  English  Philology  (1905); 
Okauoer*e  Poeme  i»  Modem  SmgUeh  (6  vols., 
1904-08);  Proverbe  of  Alfred  (1907);  Early 
English  Proverbs  (1910) ;  Place  Names  of  Berk' 
shire  (1911) ;  The  Science  of  Etymology  (1912) ; 
Place  Ifamee  of  Suffolk  (1013);  Glossary  of 
Tudor  amd  BUurt  Wordt  (1914);  and  many 


other  works.  Skeat  was  one  of  the  leading 
scholars  in  the  revival  of  our  older  litmture 
and  has  done  mndi  to  popnlarize  his  subject. 
To  him  more  than  to  all  otiien  Is  due  the  re- 
vival  of  interest  in  Chaucer. 

BKEI/BTON  (from  Ok.  rmXcrdr,  skeleton, 
mummy,  dried  body,  neut.  sing,  of  extXtrAi, 
eketetos,  dried,  from  eKiM<*iw,  skellein,  to  parch, 
dry  up).  The  framework  of  liard  structure 
which  protects  and  Biq)ports  the  soft  tissues  of 
animals.  The  skeleton  ^ther  lies  outside  the 
soft  tissues  (exoskeleton)  or  is  embedded  within 
them  (oidoBkeletcm). 

Exoskeletotn.  Exoriceletal  structures  sur< 
round  and  shield  the  vital  on^as  and  muscles 
and  are  represented  by  the  shells  or  chitinoos 
covering  of  moUusks,  insects,  and  crustaceans, 
the  shields  of  turtles,  and  the  hair,  scales, 
feathers,  nails,  and  hoofs  (qq.v.)  of  other  ver- 
tebrates; also  by  the  so-called ''membrane  bones" 
of  tiie  iknlL  Fhyltweostlcally  the  eoraskdeton 
of  vertdaates  Is  olier  than  ths  endoskeleton, 
and  its  stntotures  were  derived  from  the  Inner 
layer  of  the  epidomis. 

Endoskeleton.  Endoslnletal  structures  ap- 
pear in  a  few  invertebrates  (as  cuttlefishes,  cer- 
tain annelids,  etc.),  but  are  highly  diaraoter- 
istio  of  vertebrates,  in  which  arises  a  wholly 
new  tissue — bone.  Endoskeletal  structures  of 
vertebrates  arise  from  two  source,  the  endo- 
derm  and  the  mesoderm,  and  are  either  mem- 
branous, cartilaginous,  or  bony.  In  tiie  lower 
vertebrates  eonvisrsion  of  cartilage  into  bme 
takes  place  on  the  outside  and  proceeds  inward. 
In  the  higher  vertebrates  ossification  also  takes 
place  at  certain  internal  centres.  In  the  con- 
version of  cartilage  into  bone  the  chondrin  or 
matrix  of  the  cartilage  becomes  converted  into  a 
calcified  matrix.  The  matrix  is  then  dissolved 
away  by  cwtain  celU  (osteoclasts).  Around 
the  walls  of  the  eavities  thus  produeed  certain 
eells  (osteoblasts)  arrange  thanselves  in  a  layer 
and  secrete  about  thenuelves  salts  (carbonate 
and  phonihate)  of  lime.  The  spaces  occupied  by 
these  cells  and  their  amceboid  processes  become 
much  restricted,  but  persist  as  the  laennn  and 
canaliculi  of  bone.  This  calcified  layer  is  in 
turn  covered  by  another  internal  layer  of  osteo- 
blasts, and  these  In  turn  by  othen^  until  a 
Haversian  srstem  with  its  concentric  layers  is 
produced.  Btme  is  alwa^  tiras  bdng  torn  down 
by  the  osteoclasts  and  made  over  by  the  osteo- 
blasts.  See  Bomc 

The  skeleton  of  vertebrates  may  be  tneieA 
under  two  heads:  <1)  the  axial  and  (2)  the 
i^pendicular  skeleton. 

Vertebral  Column.  The  axial  skeleton  in- 
cludes the  vertebral  column,  ribs,  sternum,  and 
head  skeleton.  The  vertebral  column,  or  back- 
bone, first  ai^>ears  in  cydostomes,  where  it  oc- 
curs as  fibnms  tissue,  surrounding  the  noto- 
ehord,  which  thus  comes  to  Ue  as  a  rod  In  the 
axis  of  the  primitive  vertebrate  oolumia  and  is 
known  as  the  **alnletog8nous  layer."  From  this 
point  on  it  becomes  a  more  and  more  important 
organ,  while  the  chorda  takes  less  and  Iras  part 
in  the  composition  of  the  body  of  the  adult  In 
the  lowest  vertebrates  the  uceletogenous  layer 
is  replaced  at  intervals  by  cartilage,  which  forms 
arches  around  the  neural  eanajL  In  ganoids 
and  hi^er  forms  these  consist  of  five  oarU* 
laginouB  pieces  for  each  somiite,  the  fifth  or  un- 
paired piece  forming  the  dorsal  splnona  process, 
vmtral  oartilaglnoaa  pleoea  also  oecnr  vntral 
to  the  chorda.  The  bodlea  (centra)  of  the  ver- 
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tebna  deAait^y  appear,  and  the  chorda  becomes 
coDBtricted  intraTwt^rally,  giving  the  vertebne 
an  hourglass  lonn.  The  rings  of  cartilage 
formed  by  intniTertrtnuI  constrictions  are  bi- 
ecmcaTe  or  MuphieirioM  in  all  fialies  with  bony 
Tertebne  and  in  mott  Urodela;  also  fn  a  itnr 
fossil  and  living  reptiles  (q.v.)  and  in  a  few 
fossil  birds.  So  long  as  the  s^arate  vertebne 
of  the  vertebral  column  are  anq>hicadouB  their 
connection  with  one  another  must  dwend  upon 
something  else  than  the  bony  vertw>ne  them- 
eelvee.  In  the  lower  fishes  this  union  is  effected 
hj  the  chorda  and  chordal  sheath.  In  the  lower 
Urodda  it  is  effected  by  the  intervertebral,  non- 
oasifled  eartUue.  In  the  higher  Urodela,  the 
Anura,  and  almost  all  the  reptiles,  howera:, 
the  vertebm  are  linked  together  by  means  of  a 
ball-and-socket  joint.  The  concavity  may  be  on 
the  posterior  and  the  convexity  oa  the  anterior 
end  ((^isthocffilons)  or  oonveisdy  (procoelous). 
In  crocodiles,  birds,  and  mammals  opposed  faces 
of  vertebns  are  approximately  plane  surfaces. 
In  the  development  of  the  vertebm  of  itaan  the 
phylogenetie  stages  are  recapitulated.  The  typi- 
oaf  vertebra  of  man  consists  of  a  centrum  nom 
which  an  arch  arises  dwmUy  to  protect  t^ 
spinal  cord.  These  arches  together  constitute 
the  neural  canal.  Each  half  arch  is  composed 
of  the  rounded  pedicle  and  the  broad  flat  lamina. 
There  are  three  kinds  of  processes :  ( 1 )  the  dor- 
sal  or  nenropophysis;  (2)  the  transvme  proc* 
ess,  serving  for  the  attadim^t  of  the  muscles 
which  keep  the  vertebra  together;  (3)  tiie  for- 
ward and  backward  articulating  prooesaea 
(zygopophysee).  The  lelaticm  of  t£e  centra  to 
the  somites  of  the  body  is  interesting.  They  do 
not  arise  one  in  the  middle  of  each  somite,  but 
at  the  plane  of  separation  of  adjacent  somites, 
thus  insuring  floKibility  in  the  colunm. 

Ilie  number  of  vertebrte  in  mammals  is  highly 
variable  in  different  species.  With  one  or  two 
exceptions  all  mammals  have  seven  cervical 
(nonrib-bearing)  vertebra.  All  the  artlodactyla 
possess  19  uioraeico-limibar  vertebra.  The 
anallaat  nnmbw  (14)  occurs  in  armadillos; 
the  largest  (30)  In  hyraeoids.  Since  the  nnnH 
ber  of  vertebne  oorresponds  to  that  of  the 
somites  of  the  body,  it  aeenu  necessary  to  con- 
ehtde  that  the  latter  are  highly  variable  In 
number.  If  we  seek  an  interpretation  of  the 
differences  in  the  vertebral  column  we  may  find 
it  in  the  differoit  tuks  the  parts  perform,  and 
the  differraUation  of  vertebra  Is  a  late  acquisi- 
tion,  gradually  acquired  with  advancing  age. 
The  sacral  bones  bq^  their  fnaion  tmly  at  16 
years,  and  this  is  not  completed  vniXi  tiie  age  of 
80.  The  sacrum  is  composed  of  four  or  five 
caudal  vertebne  fused  together. 

Bibs.  Ribs  are  also  a  part  of  the  axial  skele- 
ton. Ventrally  they  end  in  cartilage  and  dor- 
sally  in  two  articular  surfaces.  The  main  part 
of  ute  haaa  is  the  shaft  or  body,  and  its  dorsal 
articular  snrftwa  ths  head;  on  the  side  near 
the  head  is  a  secrad  articular  snrfao^  the  tuber- 
osity; between  this  and  the  head  there  is  a  ocm- 
atrietion,  the  neck.  In  man  the  last  of  the  nor- 
mally 12  ribs  is  oocasiooally  reduced  to  an  in- 
significant rudiment,  or  a  thirteenth  rib  may  be 
present.  The  transverse  process  of  the  seventh 
cervical  vertebra  and  that  of  the  first  thoracic 
are  quite  different.  The  ventral  arm  of  the 
tranererse  process  of  the  seventh  vertebra  repre- 
sents the  rib.  Similarly  it  may  be  inferred,  even 
from  the  adult  eonditimia,  that  all  the  cervical 
ud  tnmk  Ttrtsbns  postsM  ribs  or  the  mdi- 


ments  of  riba;  and  embryology  beua  out  this 

conclusion. 

Steraom.  The  sternum  or  breastbone  of  man 
is  a  flat  bone  to  which  the  ventral  ends  of  the 
ribs  are  attached.  Its  anterior  part  is  known  as 
the  manubrium,  the  middle  part  as  the  gladi- 
olus, and  the  posterior  cartilaginous  tip  as  tiie 
xiphoid  or  ensifonn  appotdix.  The  middle 
part  is  composed  of  more  than  one  piece.  In 
nearly  all  the  lower  mammals  it  is  made  up  of 
as  many  bones  as  there  are  pairs  of  ribs  at- 
tached to  it,  and  this  composition  may  be  plainly 
seen  in  the  sternum  of  a  child.  Moreover,  the 
sternum  of  the  young  of  many  mammals  shows 
a  double  origin,  and  it  is  plain  tiiat  the  sternum, 
if  a  product  of  the  fusion  of  the  ventral  snds 
vt  the-thoracie  ribs,  was  originally  laid  down  as 
A  paired  stinetnre.  The  sternum  of  Iowct  verte- 
brates is  often  doady  united  to  tite  shoulder 
girdle  and  possesses  an  aooessory  bone,  the  ^i- 
stemum.  The  stemum  of  Amphibia  is  small, 
and  the  ribs  do  not  meet  ventrally.  The  ster- 
num of  most  carinate  birds  is  strongly  keeled  to 
permit  of  the  attachment  of  powerful  muscles  of 
ili^t  SeeBno. 

Skull.  W«  may  distinguiah  in  the  skuU  the 
cranium  or  brain  ease  and  the  visceral  dEeleton. 
In  the  devdopment  of  the  human  skull  three 
stages  may  be  distinguished  which  correspond 
wiw  phylogenetic  stues:  1.  The  flbro-connec- 
tive  tissue  stage.  Thu  is  represented  in  pby- 
logeny  by  the  condition  in  Atiwhiomu,  where  a 
fibrous  oordal  sheatii  surrounds  the  notochord. 
2.  The  cartilaginous  stage.  In  the  anterior 
region  of  adult  selachians  a  lai:ge  cartilaginous 
eapsule,  opto  above,  completely  sunhnmds  the 
brain  twlow  and  laterally,  derived  from  two 
pairs  of  cartilage  plates.  Ventral  to  the  skull 
the  visceral  skdeton  arises,  consisting  of  the 
upper  and  lower  jaws  and  the  six  branchial 
arches,  the  forenost  of  which  early  differentiated 
itself  fr<un  the  other  five,  entered  into  connec- 
tion witii  the  lower  jaw,  and  eonstltutes  the 
hyoid  arch.  The  lower  jaw  arises  in  a  manner 
preeiady  equivalent  to  a  ^ieal  gill  arch,  and 
is  oomposed  ot  two  pieces  on  each  side,  the 
quadrate  and  Meckel's  cartilage.  Very  earl^  a 
forward  outgrowth  from  the  quadrate  gives 
rise  to  the  upper  jaw.  S.  The  bony  stage  is 
represented  in  the  bony  ganoids,  where  t^e 
frame  caee  ie  covered  by  enamel  plates.  Der- 
mal bones  also  cover  the  branchial  arches  and 
gills,  forming  the  operculum.  Even  in  the 
Amphibia  the  btmes  <n  the  skull  preformed  in 
eartilage  can  be  artificially  sqwrated  from  der- 
mal braies,  but  the  higher  we  go  in  the  verte- 
brate scale  the  more  Intimate  is  the  union,  until 
in  mammals  the  two  bones  are  developed  at  the 
same  time  and  are  Inseparably  fused  in  the 
adult.  With  the  loss  of  gills  goes  that  of  the 
opercular  apparatus,  and  the  cranium  becomes 
more  compact.  Of  the  branchial  apparatus  there 
remains  the  first,  the  mandibular,  the  second, 
the  hyoid,  and  a  part  of  the  third,  whidi  fuses 
with  the  braid.  EinalljN  the  axis  of  the  «anium 
curves,  llie  curve  Is  first  considerable  In  rep- 
tiles and  birds  and  reaches  its  maximum  in  man. 
See  Skuix;  for  the  anatomy  of  the  bones  of  the 
ear,  see  Eab;  and  for  that  of  the  dental  appara- 
tus, see  Teeib. 

The  Appendicular  Skeleton.  App^dages  in 
vertebrates  may  be  divided  into  two  Kinds :  ( 1 ) 
paired,  and  (2)  unpaired  or  median.  Paired 
appendi^;es  are  represented  by  the  lateral  fins 
of  fiahss  and  the  legs  and  wings  of  higher  anl- 
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mals.  Unpaind  appendages  are  confined  diie^ 
to  flslies  and  ocenr  In  the  sagittal  plane  dor- 
sally,  posteriorly,  and  voitrally.  Ceixain  deep- 
fying  structures  vhleh  rapport  the  ^[tpendagea 
must  be  considered  in  connection  vith  them. 
The  origin  of  the  appendages  is  a  much  diluted 
question.  Two  views,  however,  have  gained  cur- 
rency. That  of  Gegenbaiir  depends  wholly  upon 
anat<nnical  evidraces;  that  of  Balfour,  Dofam, 
and  others  is  based  wholly  upcm  onbryolc^cal 
evidoiee.  Gcgenbaur's  theory  is  that  Hie  shoul- 
der and  pelvic  ^rdlea  hare  each  been  derived 
from  one  gill  ardi  and  that  the  ^pendages  «re 
modified  gill  rays — the  bony  processes  of  tlie 
gill  arches,  supporting  the  gul  monbrane.  Now 
in  such  a  gill  arch  one  frequently  finds  one  of 
the  middle  gill  rays  much  more  highly  developed 
than  the  oUiers.  Sometimefl  on  Uiis  larger  ray 
lateral  rays  arrange  themselves.  From  this 
latter  oonwtion,  which  occurs  in  Ceratodu$,  may 
be  derived^  and  uplalned  the  skdeton  of  the 
limbs  of  fishes  and  of  all  the  higher  veriebratea. 
The  girdles  have  been  derived  from  gill  arches. 
The  theory  of  Dohm  rests  almost  wholly  upon 
the  evidence  afforded  by  ontogenetic  develop- 
meot.  The  muscles  which  enter  the  arm  are  not 
derived  from  one  mesodermal  somite,  but  from  a 
number  (10  to  30),  and  as  each  gill  arch  corre- 
sponds to  one  mebunere,  tiie  I4>pendage8  cannot 
b«  derived  from  gill  arehes  and  ^eir  raya. 
Mweover,  the  mnsclas  of  the  appendages  are 
derived  fnxn  the  dorsal  muscle  pmes  and  those 
of  the  branchial  arehes  from  the  lateral  platea 
of  the  head;  hence  the  musculature  of  the  two 
is  derived  from  entirely  different  sources. 
Dohrn  believes  the  limbs  have  arisen  from  a 
continuous  fin,  which  is  paired  anteriorly,  but 
fuses  posteriorly  to  form  an  unpaired  ventral  fin 
that  extends  up  over  the  tail  to  the  mid-dorsal 
line.  By  a  failuro  of  the  development  of  a  part 
<rf  this  oontinwms  fin  two  paired  ventral  flna 
appear,  as  well  as  median  or  unpaired  ventral, 
eandal,  and  dorsal  fins.  Hie  evidence  for  this 
Dohm  finds  in  the  fact  that  masses  of  muscles 
are  constricted  off  from  the  muscle  plate  in  the 
interappendicular  r^on  just  as  at  the  appen- 
dages;  these  muscles  later  degenerate.  Dohm 
also  finds  muscle  masses  given  off  in  each  somite 
to  the  median  fin.  Hence  the  median  fin  is  to  be 
TMnrded  as  derived  frran  two  fused  lateral  fins. 

llie  paired  appendages  of  vert^ates  foil  into 
two  typvi:  (1)  that  of  fishes,  and  <2)  that  of 
higher  vertebrates.  We  may  distinguish  in  each 
case  two  parts :  an  axial,  the  girdle,  and  a  periph- 
eral, the  free  appendage.  It  seems  probable 
that  the  free  appendage  was  developed  first,  and 
that  the  girdle  arose  from  the  necessi^  of  a 
firmer  axial  support.  The  skeleton  of  the  fins 
of  fidMS  is  composed  of  bone,  whereas  in  aela- 
diians  it  is  cartilaginous.  The  plan  of  the 
formation  of  the  anterior  and  posterior  append- 
ages of  higgler  vertebrates  is  the  same,  and  the 
remarkable  correspondence  of  their  anterior  and 
posterior  limbs  is  to  be  accounted  for  by  force 
of  rimilar  conditions,  for  in  none  of  the  existing 
fishes  are  fore  and  hind  limbs  alike.  A  striking 
instance  of  a  loss  of  parts  as  well  as  of  fusion  of 
parts  occurs  in  the  wing  of  the  bird  (q.v.), 
where  are  present  a  hnmerus,  a  radius  and  ulna, 
and  two  s^arate  carpal  bones  only.  13ie  meta- 
carpals are  r^resented  by  two  bmes  fused  at 
their  extremities  and  l^  a  small  bone  on  the 
radial  side.  Still  distal  to  these  are  two  rows 
of  hoses,  one  conmosed  of  two  pieces  and  one 
of  one  pieee  <mly.  xhe  fossil  bird  ArduMopUrj/m 


had  three  fingers.  The  fourth  and  flftii  pha- 
langes have  dropped  out  entirdy  or  are  in- 
extricably fused  with  ^e  other  cartilages.  In 
mammals  two  toes,  the  third  and  fourth,  remain 
in  artiodactyls  (ox,  etc.),  and  in  perissodactyls 
(horses)  only  one,  the  third,  persists,  but  in 
fossil  horses  (q-v.)  all  intermediate  stages  from 
a  five-toed  condition  have  been  discovered.  In 
man  a  number  of  eases  of  supernumerary  parts 
(polydactylism)'  occur.  This  is  a  highly  in- 
heritable charaictar,  regarded  by  Gegenbanr  as 
a  nMmstrosity,  but  1^  Barddeben  cxmaidered  as 
a  ease  of  atavism.  Sodi  a  six-fingered  emiditiMi 
is  found  in  the  adult  in  some  amphibians  and 
reptiles  and  also  in  a  rodent  (Pedefes).  The 
human  carpala  are  elfj^t  in  nundMr,  arranged 
in  two  rows.  Hie  tusal  bones  an  seven  in 
number. 

The  pectoral  girdle  arises  <xitog>enetically  later 
than  the  free  appendages.  In  mammals,  how- 
ever, this  part  is  diaracterized  1^  .a  reduction 
in  tiie  ventral  pa^  of  pectoral  girdle  bones, 
which  may  result  in  their  entire  absence.  The 
coracoid  is  lost  wherever  the  movement  of  the 
arm  is  restricted  to  an  ambulatory  fme,  since 
in  carnivores  and  ungulates  the  davlcle  is  want- 
ing. In  such  mammals  as  use  their  forefeet  for 
digging,  flying,  or  feeding  the  clavicle  persists. 
In  man  the  outer  surface  of  the  sternum  ia 
provided  with  a  prominent  ridg^  the  "spine 
of  the  scapula,**  iniich  runs  out  bito  a  pnnn- 
inent  process,  the  acmDium.   See  Fd.tis. 

The  human  sk^eton  is  composed  of  200  dis- 
tinct boneg,  exclusive  of  the  82  teeth  and  the 
ossicles  in  each  tympanum.  It  is  divided  into 
four  r^ons:  (1)  the  skull,  composed  of  82 
bones;  (2)  the  trunk,  composed  of  64  bones; 
(3)  the  upper  extremities,  composed  of  04 
bones;  and  (4)  the  lower  actmnlues,  oonqposed 
of  60  bones. 

Kar  TO  BkBUSiea  Pun 


1.  Frontal  bone. 

3.  Parietal  bone. 
8.  Temporal  bone. 

4.  Ooeipital  bone. 
B.  Malar  bone. 

6.  Supwior  nuLxiUaiy. 

7.  Inferior  maxQlaiy. 

8.  Cervical  veUfans. 
0.  Nanlboae. 

10.  Sternum. 

11.  Hununs. 

13.  Ulna. 
18.  Radha. 

14.  Lumbar  vertebm. 

15.  Innominate  bonea. 


a.  PhalangH. 

b.  Metaoaipeli. 
e.  Traperium. 


k.  Aatncaha. 
i.  Caleaneum. 

tMetatatns. 
Ptiiliniw. 
t.  RntoeuMifiDrm> 


18.  Saenm. 

17.  Head  of  fomur. 

IS.  Shaft  of  femur. 

10.  Patella. 

20.  Shaft  la  tiUs. 

31.  Fibula. 

33.  Greater    troohanter  of 

femur, 
38.  Condyle*  of  (omnr. 

84.  TuberoH^  of  tibia. 

85.  CUviola. 

30.  Condylea  of  bumtms. 

37.  Head  of  radhia. 

38.  Doraal  vMtebnB. 

39.  SoivuU. 

Sum 

m.  Uneiform. 
/.  ^Meaoid. 
g.  Piauotm. 


Foot 


m.  Cuboid. 
n.  Navieular. 
a.  Betoeumfform. 
p.  MeaoeuMifbna. 
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4lar  ^MotoMte  d«t  if«iM(Ae»  (7th  ed.,  2  vols., 
Leipzig,  18W) ;  Hkhiiw  Dwight,  Olmwa/  Atlas 
(PhiUtdelphia,  1907) ;  J.  E.  S.  Fruer,  Anatomy 
o/  th«  Human.  Skeleton  <ib.,  1914).  See  Ajsat- 
OUT;  BONB;  Cabtilaw. 

aXELBTON  CONST&TTOnON.  See  Build- 
pro.  Skeleton  CojutrwHon;  Sthbt. 

BKEI/ZiiaS,  The.  A  groap  of  rooky  islets 
off  the  southwest  ooMt  of  Ireland  (Map:  Ire- 
land, A  8).  Thej  beltng  to  the  Oonaty  of  Kerry. 
Great  Skdliff  riaee  714  feet  and  has  two  light- 
houses  and  the  ruins  dS  a  monasteiy. 

BKEI/LY.  A  flsh,  the  eonunon  British  efaub. 
See  Chub,  and  Plate  of  GAnra  Ain»  Alubs. 

SSm/TOV,  JoHir  <  71400-1629).  An  Eng- 
lish satirical  iraet,  bom  probably  in  Norfolk.  He 
claimed  to  have  studied  at  botb  Cambridge  and 
Oxf<»^  from  each  of  which  he  received  the  aca- 
demical honor  of  laureate.  Some  time  before 
UKtO  Heniy  VU  appointed  him  tutor  to  Priaoe 
Henry,  afterward  King  Henry  YIII;  and  Eras- 
nms,  in  allusion  to  his  leaming,  styled  him  "a 
li^t  and  honour  of  British  literature."  At  this 
time  acetton  had  produced  some  translations  and 
had  written  elegies  on  Edward  IV  (1483)  and 
the  Duke  of  NmiJiumberland  (1489),  to  which 
was  later  to  be  added  (1S09)  a  poem  on  the 
death  of  Henry  VII.  He  entered  the  Church 
in  1498  and  became  rectw  of  IMss  in  Norfolk. 
Shortly  after,  he  struck  into  that  vetn  of  f^igi- 
nal  Temaenlar  poetry  for  which  he  is  noted:  a 
flow  of  voluble  verse,  unrestrained  satire  and 
joeularil^,  and  a  profusion  of  grotesque  imagery 
mixed  witii  Latin  and  colloquial  (East-A^ian) 
phrases.  For  a  jingUi^  and  ludicrous  effect  he 
employed  short  lines,  varying  from  four  to  six 
syllables  and  running  on  rhymes  sometimes  re- 
peated seven  times  over.  Caxton  said  that  Skd- 
tott  improved  the  English  tongue.  Very  grace- 
fQl  are  many  passages  in  a  long  allegorical  poem 
entitled  The  Oarlande  of  Laurdl,  such,  e.g.,  as 
the  ballad  on  Margaret  Hussey.  Noteworthy, 
too,  is  The  Bowge  of  Court,  an  early  all^ry 
on  the  ri|^t  to  rations  at  the  King's  table. 
Humorous  pictures  of  low  life  are  contained  in 
The  Twmynge  [or  brewing]  of  Blynour  Rum- 
mjfng*  w  alewife  at  Leatfaerbead  in  Surrey. 
This  poott  was  highly  popular  and  often  re- 
printed. His  best  saUree  are  Oolvm  Gloute,  whidi 
gave  BUggesti<ms  to  Spmaei,  and  Whf^  Oome  ye 
not  to  Courtef  The  fOTmer  is  a  general  satire  on 
the  clergy,  and  the  latter  a  fwious  attadc  oQ 
Cardinal  Wolsey,  from  whom  the  poet  had  not  re- 
ceived expected  preferment.  The  angry  Cardinal 
ordered  his  lib«er  to  be  arrested,  but  Slcdton 
took  sanctuary  at  Westminster  under  the  pro- 
tection of  Abbot  J(dm  IsUp.  In  this  retoeat 
Skelton  remained  till  his  death.  Skelton  wrote 
three  morality  plays,  of  whidi  onfy  Magmyfyoenee 
has  survived.  In  the  development  of  the  Eiur- 
liflh  drama  it  occupies  an  important  place.  Of 
Skelton's  ma^  ouier  tost  pieces  A  BaXade  of 
Bootyehe  Kyge  was  discovered  in  1878,  and 
it  is  certainly  rae  of  the  earliest  extant  ballads. 
It  was  reorinted  by  J.  Ariittm  in  1882.  Skelton 
was  not  the  author  of  the  jests  and  merrr  tales 
iHiieh  have  circulated  under  hit  name.  His  free 
verse  and  allegory  had  marlced  influence  on 
Saekville,  Spenser,  and  other  EUcabsthana.  His 
works  were  collected  in  1B68  and  reprinted  in 
1736.  The  standard  edition  is  by  Alexander 
Dyce  (2  vols.,  London,  1848).  Consult  W.  F. 
Gray,  in  Poeta  Laureate  of  England:  Thmr  Hm- 
tory  tmd  iheir  Ode*  (London,  1914). 

WXMS/SOIB  A3n>  BBOPTOH.   A  mannfee- 


tnring  town  In  the  North  Biding  of  Yu-kshlr^ 
Englimd,  10  miles  southeast  of  Middlesbroi^^. 
It  contains  an  ancirait  and  interesting  church 
early  English  architecture  and  Skelttm  Castle, 
the  family  seat  of  the  Barons  de  Brus  (Bruce), 
the  ancestors  of  Uie  famous  line  of  Scottish 
Kings  Bruce.  It  exports  large  quantities  of 
stone  from  the  neighboring  quarries.  Pop., 
1901.  13,260;  1911,  16,194. 

SKENE,  skfin,  AixzAifon  Johrson  Chax- 
MDS  (1837-1900).  An  American  gymecologist, 
bom  in  fVvie,  Aberdeenshire,  Scotland.  He 
graduated  m  1863  from  the  Long  Island  Col- 
I^  Hospital,  where  he  became  professor  of 
^nsecology  in  1872  and  where  he  was  dean  of 
the  faculty  from  1880  to  1893.  In  this  latter 
office  he  neatly  increased  the  (finical  facilities 
of  the  cwl^e.  He  wrote  on  Birf>je(^  connected 
with  his  ^ecialty. 

EKBtnSt  Phiup  (1725-1810).  See  article  on 
the  village  of  Whrkhalz^ 

BKBmO,  WnuAU  VoMB  (1809-02).  A 
Scottish  historian.  He  was  educated  in  Ger- 
many and  at  St>  Andrews.  Apprenticed  to  an 
uncle,  he  became  a  writer  to  the  sisnet  (1832) 
and  followed  his  profession  in  E<unbur^  for 
40  years.  He  was  also  until  1866  clerk  of  the 
bills  of  the  Court  of  Session.  In  1881  he  became 
hiBtori<^[ra|A«r  royal  for  Scotland.  Skene  was 
one  of  the  most  thorou^ily  equipped  Celtic 
wAoIarB  of  the  time,  and  as  an  htstcnian  he 
ranks  amtrng  the  first  that  Scotland  has  produced. 
His  prinei^  works  are  The  BigMamdere  of  Soot- 
land  (1837;  2d  ed.,  1902);  The  Four  Anotenf 
BooJbs  of  Walee  (1868);  and,  his  chief  work, 
Cfftto/SfcoflaiKf  (3  v(^.,  1876-80).  Besides  these 
worlm  and  numerous  papers  Skene  also  edited 
The  ChronMee  of  the  FioU  omd  Scots  (1867), 
The  ChronjoCet  of  /ohH  Fordim  (1871),  and 
Bishop  Keeve's  edition  of  Adamnan's  Life  of 
Saint  Oolumha  (1874).  C<Hi8ult  hia  Jfemoriots 
of  the  Family  of  Skene  (Aberdeen,  1887)  and 
Prooeedinge  of  the  Sooiety  of  Soottieh  Antiqua- 
riee  (Edii^urgh,  1892). 

SKBP^ICISK  (from  skeptie,  OF.,  Fr.  acep- 
tique,  frtHU  Ok.  ^Ktwrtxit,  OeepHkoe,  inquiring). 
A  term  applied  in  philosophr  to  any  system 
whose  predominant  attitude  u  that  of  doubt. 
The  objects  oi  doubt  mar  be  various,  but  the 
most  common  objects  of  doubt  in  skeptical  sys- 
tems are  the  existence  of  a  world  of  real)^ 
transcending  experience  (meti^hysical  skepti- 
cism) and  the  possibiliiy  of  a  valid  knowl^lge 
(^istemological  skepticism).  As,  however, 
doubt  as  to  metaphysical  reality  in  the  li«t 
resort  rests  on  suspicion  of  man's  ability  to 
know  anything  about  such  reality,  all  skepti- 
dsm  is  ultimHely  cvistcmological,  i.&,  it  rests 
npm  views  as  to  the  sct^  and  validity  of 
knowledge.  The  Sophists  (q.v.)  of  the  fifth 
century  B.O.  were  for  the  most  part  skeptics. 
Oorgias  (q.T.)  declared  that  all  statements  are 
falae,  and  the  reason  he  gave  was  that  a  tme 
judgment  is  an  expression  of  absolute  idmtity; 
tills  contention  may  be  illustrated  by  an  in- 
sistenoe  tiiat  no  man  Is  good,  for  the  simple 
reason  that  every  man  is  man,  and  only  good 
is  good.  Oorgias  cfven  went  further  and  argued 
that  there  is  nothing  (nihilism),  adding  that 
if  tiiere  were  anvthing  it  could  not  be  Known 
(skepticism),  and  even  if  it  could  be  known  it 
could  not  be  tau^t.  ProUgoTM  (q.v.)  of  Ab- 
dera  tau^t  that  all  we  could  know  is  our  per- 
ception m  things,  but  not  things.  Man  is  the 
measure  of  the  knowable  universe^    After  the 
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oonstniotiTe  work  of  Socrates,  Plato,  and  Aris- 
totle^ it  was  natural  that  skepticism  should  by 
reaction  take  a  more  definite  stand,  and  this  it 
did  in  Pyrrho  and  his  school,  which  was  tiie 
flnt  to  reeeive  the  name  of  skeptics.  Pyrrho's 
main  thesis  was  that  things  are  inaeoesnble  to 
our  knowledge  and  hoiee  it  is  becoming  in  us  to 
suspend  judgment.  Union,  Pyrrho's  pupil,  car- 
ried skepticism  to  its  lo^cal  conclUBi<n),  which 
of  course  is  contradictory  to  and  yet  necessitated 
by  the  praise  from  whidi  it  is  drawn.  This 
premise  is  that  equally  good  reasons  can  be  given 
for  any  proposiuon  and  for  its  contradiction. 
TUa  principle  applied  to  the  doctrines  of  sleep* 
ticiam  thamselm  inridves  the  resnlt  that  aa 
good  reaaona  can  be  given  for  an  antiskeptical 
as  for  a  ikqptfeal  view.  This  result  of  course 
takes  away  all  reasonaUe  advantage  which  the 
doubter  may  claim  to  have  over  his  opponent, 
and  the  only  course  left  for  bim  is  to  give  ex- 
pression  to  his  su8[>ense  of  juc^ment  by  silence 
on  ttie  subject  of  skepticism.  tDke  Middle  Acad- 
emy, of  whom  Arosauaoi  (q.v^)  and  Caraeadsa 
(q.v.)  were  the  moat  prominent  leaders,  wen 
somewhat  less  radical  in  tiuir  skeptiidsm;  they 
had  the  lovical  grace  to  have  some  doubts  aa 
to  the  truth  of  a  skeptidsm  that  doubted  every- 
thing, ^neaidonua  (q.v.)  elaborated  10  rea- 
sons for  skepticiBm  and  called  them  tropes. 
Agrippa  and  Sextua  Em^iricns  (q.v.)  were 
otoer  noted  skeptioa  of  antiqnily.  In  the  Mid- 
dle Ages  Algacel  in  Arabia  and  Duns  Seotus 
(q.v.)  in  Europe  joined  a  philosophical  akep' 
ticism  with  an  unswerving  religious  faith.  With 
the  Renaissanoe  the  influence  of  ancient  skep- 
ticism began  to  show  itself  in  tiie  writings  of 
such  men  as  Montaigne  (q.v.),  Sanchez,  and 
Charron  (q.v,),  but  modem  skepticism  did  not 
find  its  adequate  expression  tiU  Hume  (q.v.) 
wrote  his  oeubrated  TreaUae  of  ffwmm  Natun 
(1739).  In  book  I  of  tliia  wca-k  ia  to  be  foond 
flu  ocmdnaioD  whieh  Hume  draws  fmn  his  pre- 
viouB  speculations,  and  not  even  those  experi- 
ences of  life  which  have  a  practical  import  nere 
escape  the  touch  of  doubt.  Kant  (q.v.)  and 
Spencer  (q.v.)  are  skeptics  with  r^ara  to  ulti- 
mate reality.  We  know  the  phenomenal  world, 
but  the  world  of  things-in-uiemselveB  (Kant) 
or  ^e  absolute  (Spencer)  is  unknowable.  This 
dogmatic  skeptieism  is  at  the  present  day  called 
aipiostieiBm  (q.v.).  In  tbmAogy  skepticism  ia 
uasd  to  dcrignate  the  attitude  of  doubt  towarda 
the  fundamental  tenets  of  religion,  such  as  the 
existence  of  God  and  the  immortality  of  the 
soul.   See  Knowudgb,  Thbmt  or. 

Bibliography.  N.  MaccoU,  Oreek  8oepUo9 
from  Pyrrho  to  Seattu  (London,  1869) ;  A.  J. 
Balfour,  Defente  of  Philotophio  Douht  (ib., 
1879) ;  John  Ow«n,  BveHinga  with  the  Bkeytio$ 
(2  'roiM.,  ib.,  1681);  VIetor  Broehard,  Let  soep* 
tiquee  greoe  (Paria,  1887) ;  E.  G.  Zeller,  Stoic*, 
Epiemiamt  md  Bkeptim  (Eng.  trans,  by  O.  J. 
Beidiel,  new  ed.,  London,  1892) ;  John  Owen, 
iGTJfcepMoa  of  the  French  ieenotsMmoe  (ib.,  1893) ; 
id.,  Bhepna*  of  the  Italian  i£enat«M«oe  (ib., 
1893) ;  Alfred  Hodder,  Adveraariee  of  the  Skep- 
Hoe  (ib.,  1901);  Raoul  Richter,  Der  8kepii»%8' 
mua  in  der  PhUotopMe  (2  vols.,  Lelpsig,  1904) ; 
H.  C.  Sheldon.  Unbelief  in  the  Nineteenth  Gen- 
iurjf  (New  York,  1907);  B.  R.  Bevan,  8toie» 
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8KEB/BTV0B>.  A  danserous  rode  In  the 
Atiantie  Ooean,  12  mllea  sonuweil  ci  the  island 


of  Tiree  of  the  Inner  Hebrides.  A  large  light- 
house was  with  great  difficult  ecmstructed  her% 
in  1838-44.   Bee  LiOBXHOiun. 

SKBTOH-BOOK,  Thb.  A  collection  of  tales 
and  sketches  of  travel  by  Washington  Irving 
(1820)  under  the  name  Geoffrey  Crayon.  Best 
known  are  "Rip  Van  Winkle"  and  *"nie  Legend 
of  felee^^  Hollow." 

BJUCTCHIiET,  AVTHUi.   See  Rose,  Qwobsk. 

SKXAQ^RAPHT.    See  X  Rayb. 

SKIEN,  tkStt.  A  town  of  south  Norway, 
on  the  Skiens  Elv,  62  miles  southwest  of  CSiria- 
tiania  (Mi^i:  Norway,  D  7).  It  has  a  handsome 
town  ball  and  has  been  substantially  rebuilt 
ifaue  a  Are  in  1888.  It  has  eotton,  flour,  and 
saw  mills  and  manufactures  wood  pulp,  paper, 
fumitnrev  and  elianicals.  There  is  a  oc^per 
mine  in  the  nei^borhood,  and  the  chief  exports 
are  ice,  timber,  wood  pulp,  and  copper.  Skioi  is 
the  birthplace  of  Ibsen.  Pop.,  1910,  11,870.  In 
191S  its  boundaries  were  extended,  makiiig  the 
estimated  pwulation  16,000. 

8XZFF,  FmuoK  Jaku  Vounr  (1851- 
).  An  Amerioan  mnwum  director  and  au- 
thority oa  enKMitiona,  bom  at  Chicopee,  Mass. 
After  several  yeari^  service  on  the  Denver 
Tribune  he  became  its  manager  in  1881.  While 
a  member  of  the  C(dorado  Legislature  ( 1885- 
86)  he  l)eeame  interested  in  mining  oonditions. 
In  1889  he  was  made  Commissioner  of  Immi- 
gration and  Statistios,  and  in  1891-93  was  chief 
of  the  Departaiettt  of  lOnea.  B»  was  a  direotM 
of  important  exhibits  In  the  ezposltloiia  at 
Chicago  (1893),  Nashville  (1897),  Paris  (1898- 
1901),  St  Louis  (1901-06),  and  San  Francisoo 
(1916);  and  of  the  Japanese  Exposition  for 
1917.  In  1894  he  became  the  director  of  the 
Field  Museum  of  Natural  History,  Chicago.  He 
was  decorated  by  many  foreign  governments. 

SXnnO,  skelw,  Norw.pro».  she^  (fnmi 
Norw.  from  ONorae  ekw,  snowahoe  billet  of 
wood.  AS.  som,  OHO.  ssM,  Ger.  BtOtei*,  billet  of 
wood).  The  method  by  which  the  inhabitants 
of  Norway,  Sweden,  paiia  of  Russia,  and  parts 
of  North  and  South  America  propel  themselves 
over  snow.  The  sld  is,  in  fact,  tne  Norseman's 
anowshoe,  differing  from  tiie  American  Indian 
snowshoe  in  having  its  bearing  sorfaea  of  solid 
wood  and  not  a  webbed  frame. 

The  antiquity  of  the  ski  ia  very  great.  The 
nunars  are  made  of  aah,  white  pine,  or  hidcory. 
As  to  the  length  an  expert  (Canlfletd)  lays 
down  tills  rule:  "When  yon  are  standing  with 
your  arm  stretched  at  full  length  above  your 
head,  the  ski,  placed  upright,  should  be  at  least 
long  enough  for  its  tip  to  reach  the  roots  of 
your  Angers;  it  may  well  reaoh  a  few  inches 
beyond  the  finger  ende.*'  The  wldtii  should  be 
from  about  2%  inches  In  the  narrowest  part, 
where  the  foot  rests,  to  8%  inches  at  tiie  front 
head,  and  the  thickness  should  be  fnm  lii 
inches  to  96  of  an  inch.  The  toe  end  of  it  la 
slt^Kd  gradually  upward  to  avoid  obstacles  and 
narrows  to  a  point  at  its  extreme  limit.  A  shal- 
low groove  about  H  of  an  inch  deep  and  1  inch 
wide  is  cut  in  the  under  surface  or  palm,  as  it 
is  called ;  this  forms  a  slender  ridge  in  the  snow 
and  prevents  slipping.  Sometimes  the  palm  is 
left  Dare;  sometimes  it  is  covered  wiui  skin, 
the  hair  on  which  acts  as  a  grip  in  dimUoff 
bills;  and  sometimes  with  hom,  which  tedlH 
tates  its  down-bill  glide.  Midway  on  the  top^ 
of  the  skin  is  a  strap  or  laced  thong  called  th(» 
binding,  with  which  the  foot  is  held  in  positicu,, 
and  gensraUy  a  had  stnp  la  used.  Spedal 
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■boes  are  worn  made  of  thick  soft  leather, 
pointed  and  bent  upward  at  tiie  toes  eo  as  to 
fit  the  loop  or  binding.  The  rider  carries  a  ttav, 
a  strong  wooden  stick  with  a  small  wbed  at  the 
trailing  end,  if  wlueh  he  starts  himsdf  and 
■teers.  The  motion  differs  from  the  step  of  the 
Indian  snowshoe;  it  is  a  glide,  rigging  up 
hm,  and  a  slide  or  shoot  down  hill. 

Both  in  Norway  and  America  skiing  is  the  oo- 
easion  of  gatherings  for  competition.  In  Amer- 
ica the  first  ski  elub  was  formed  in  Minneapolis 
in  1881  and  others  soon  followed.  In  1890  a 
national  aeeociati<ai  of  clubs  was  organized  for 
tiie  regulation  of  the  annual  tonmeys^  called 
the  Sid  Association  of  the  Northweat.  Great 
ski  eonteets  are  held  at  Hobsenkdlen  and  Frog- 
aoTMitiiren,  near  C9iristiania,  Norway,  in  Feb- 
ruary each  year,  with  contests  in  Itrng  and  aiunet 
diatanee  skiing  runs  and  jumping.  The  long- 
distance nm  is  generally  about  20  miles,  round 
trip.  The  jump  is  from  a  take-off  erected  mid- 
way down  a  hillside,  and  whoi  the  sliding  ski* 
man  reaches  it  he  stoc^  rises  in  the  air,  and 
most,  to  be  suooeasful,  land  oa  his  feet  and 
retain  eqnilitoinm  to  the  end  of  the  course. 
Experta  will  eorer  in  this  kap  firom  130  to 
140  feet,  and  in  1914,  at  Marquette,  Mich., 
Axel  Hendriokson  performed  the  romarkidtle  feat 
of  turning  a  complete  somersaitlt  in  a  jump  of 
110  feet,  retaining  his  footing.  At  tlie  tourna- 
ment at  Steamboat  Springi,  Oolo.,  on  Feb.  18, 
1916,  Regnar  Omtredt,  of  Chicago,  brdte  all 
previons  world  record*  for  kmg  jumps,  dearlng 
19S  feet.  9  inches.  The  previous  ncoid  was  made 
in  1915  by  Amle  Omnidsen,  near  Cairlsttanla, 
Norway,  and  was  177  feet.  Consult:  W.  R. 
Riekmers,  8ki^  (New  York.  1009) ;  J.  H.  W. 
Fult<Hi,  With  Shi  m  Nonoav  idfitmd  (Lcm- 
don.  1911);  Vivian  Caulfidd,  Htno  to  SU  (3d 
ed..  New  York,  1914). 

SKUflSH.   See  Coauibb. 

SKUCBACK.  A  local  name  in  the  Miisis- 
dppi  valley  iot  a  fiah,  one  of  the  most  common 
of  the  carp  sndMra  (Oarpiodet  oi/primm),  other- 
wise  known  as  aallflsh,  quillback,  etc 

BXnCICBB,  vr  Soxbsobbiu.  A  sea  bird  of 
the  genus  Rynekop*,  rdated  to  the  gulls,  re- 
nmrkahle  for  having  a  bill  of  a  straight,  com- 
pressed, unequal  form.  The  common  skimmer  of 
the  North  Atlantic  (AynoAope  nigra),  which  oc- 
curs in  late  summer  as  far  north  as  the  Bay 
of  Fnndy,  is  about  19  inches  long,  spreading  its 
wings  44  inches,  and  is  Uaek  aoove  and  white 
bdow,  with  the  leas  and  webbed  feet  red,  and 
the  bill  orange  and  olaA.  It  breeds  along  eoasta 
after  the  manner  vi  gulls  and  is  confined  to 
the  tropica  in  winter.  When  feeding  the  bird 
fliea  to  the  ocean  surface,  the  bladelilcc  lower 
mandible  under  water,  and  plows  the  water, 
Jritnming  up  its  food.  Two  othcf  qtocles  an 
Asiatic. 

SKOnCBBTOH.   See  Chaxivabi. 

SKIX  XILK.  The  fai-free  Uooid  remaining 
after  the  cream  has  bean  removed  from  milk  by 
dcimming.  It  contains  all  of  the  OTiginat  con* 
■tituente  of  the  milk  except  the  fat.  The  aver- 
age composition  of  separator  skim  milk  is :  water 
90.1,  ash  0.7,  casein  3.8,  milk  sugar  6.2,  and  fat 
0.2  per  coit.  It  is  largely  uaed  for  feeding 
young  ani™*!^^  and  is  valuable  as  a  human  food. 
Tlie  product  is  often  dried  and  uaed  in  the  form 
<d  milk  powder.  Several  preparations  are  made 
by  acfiarating  uid  drying  the  casein,  which  are 
wed  for  human  food,  fw  i^adng  paper,  for 
dkmp  paint,  for  mak&ig  bnttim^  wdT  oUwrwise 


in  the  arts.  Milk  sugar  is  also  made  frcon  lUm 

milk; 

BEIN  (Icel.  aJnmt;  connected  with  OHG.  eotn- 
Um,  ectndcHi,  (3er.  •ohindea,  to  flay).  Consid- 
ered in  its  gaieral  physitdogical  uid  histcdog- 
Ical  rdation,  the  sldn  is  merdy  a  part  of  the 
great  mucous  system  to  which  tne  mucous  mem- 
brane and  secreting  glands  also  bdong,  and 
which  consists  of  two  essential  elements — a  base- 
ment tieeue,  composed  of  simple  cutaneous  mem- 
brane, and  an  epithelium  of  nucleated  particles 
resting  on  it,  while  beneath  the  basement  mem- 
brane are  veeeels,  nerves,  and  connective  tissue. 
(Bee  EPiTHBLnTH;  Muootm  Mbmbbaive.)  In 
ttie  skin  the  tiard  and  thick  ^ithelium  is  termed 
cuticle  or  epidennist  and  ue  true  skin  below 
ft  is  termea  tiie  denna,  owium,  or  cutis  vera, 
and  is  chiefly  formed  of  modified,  dense  ocmneo* 
tive  tissue. 

The  external  surface  of  tlie  skin  formed  by 
the  cuticle  is  marked  by  furrows  of  diffo-ent 
kinds.  Some  (termed  furrows  of  motion)  occur 
transversely  in  the  nelsfaborhood  of  joints,  on 
the  side  of  flexion;  outers  correqmnd  to  the 
insertion  of  cutaneous  museles;  while  others, 
of  qidte  anoteer  kind,  are  seen  in  aged  and  ema- 
oiated  persons  and  after  the  eubsidence  of  any 
gnat  distaition  of  the  integument;  and,  besides 
uiese  coarse  linee,  most  parts  of  the  skin  are 
grooved  with  very  minute  furrows,  which  as- 
sume various  courses  in  rriation  to  one  another. 
These  furrows  are  most  distinctly  seen  on  the 
palm  side  of  the  hand  and  fingers  and  on  the  sole 
of  the  foot.  Hie  outer  snrfoee  of  the  skin  also 
presents  innumerable  porea  for  the  discliarge  of 
the  ooatents  of  the  sweat  ud  M  glands;  and 
the  modifications  of  epidermis  known  as  hair 
and  nails  occur  on  the  same  surface.  The  epi- 
dermis is  compoeed  of  stratified  epithelial  cells 
united  to  each  other  by  a  conent  substance.  Its 
thidmess  varies  from  0.08  to  0.12  of  a  micro- 
millimeter.  The  outermost  layer  is  known  as  the 
stratum  comeum,  compoeed  of  several  strata 
of  dry,  lu»ny  scales,  without  nudd.  Beneath 
this  lies  the  stoitnm  lucidum,  a  tiiln,  clear, 
transparent  layw  of  homy  cells  with  faint  nuclei, 
and  n^  beneath  lies  the  stratum  granulosum 
(or  rete  mucosum,  or  rete  Malpif^il),  which 
overlies  and  dips  into  the  spaces  between  the 
papilla  of  the  corium.  The  Malphigian  layer 
IB  compoeed  of  many  strata  of  nucleated  cells, 
which  Mre  flattened  in  the  superficial  layers,  but 
polyhedral  in  the  deep  portion.  The  pigment  of 
tibe  skin  is  found  In  the  rete  MalpighiiT 

The  deep  layer  of  the  skin  eonsuts  of  connec- 
tive tissne,  in  which  both  the  white  and  yellow 
fibrous  ekanents  occur  in  varying  proportions; 
unstriped  muscular  fibre  is  present  in  some  parts 
of  the  skin.  Where  great  extensiblUtv  with  elas- 
tieil7  is  required,  rae  yellow  (elastic)  element 
predominat<»;  and  where  stroigth  and  resiet- 
uioe  are  specially  needed,  as  in  the  sole  of  the 
foot*  the  corium  is  ehiel^  composed  of  a  dense 
Intoweaving  of  the  white  (Inelastio)  element. 
TTie  skin  is  thicker  on  the  hinder  surface  of  the 
body  than  in  front  and  on  the  outer  than  on  the 
inner  sides  of  the  limbs.  It  is  unusually  thin 
over  the  flexures  of  the  joints  and  very  delicate 
in  the  ^lids,  while  somewhat  so  in  other 
situations  where  great  mobility  is  demanded. 
In  r^ons  most  subject  to  external  pressure,  as 
the  BMes  of  the  feet,  it  Is  firmly  united  by  very 
denss  lamintt  to  the  snbentaneouB  faada;  and 
tiie  intervals  between  these  are  provided  with 
pdlets  of  fat,  fomdng  a  cuhion,  as  an  addi- 
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tioaal  protection  to  the  organs  it  oovers.  On 
the  external  surface  of  the  cutis  the  tactile 
papilltt,  or  organs  oi  touch,  are  developed. 
Tluy  are  most  abundant  and  largest  In  the 
palm  of  the  hand  and  the  wde  of  tlia  foot  and 
occur  as  small,  semitransparent,  flexible  ele- 
Tations,  usually  conical  or  club-shaped  in  form. 
In  one  square  line  (a  line  being  A  of  an  inch) 
of  the  palm  of  the  hand  it  has  been  calculated 
that  there  are  81  compound  and  from  150  to  200 
smaller  papillie,  arranged  in  tolwably  regular 
Tova. 

Hie  ^ands  oeeoning  in  the  skin  are  the  sudor- 
iferous or  sweat  ^nds,  the  sebaoeous  or  fat 
glands,  and  the  ceruminous  glands.  The  sweat 
glands  exist  abnoet  everywhere  in  the  human 
skin — in  small  pits  in  the  deepest  portions  of 
the  true  akin  and  sometimes  entirely  below  the 
skin.  Their  size  and  number  in  different  re- 
gions of  the  skin  determine  ^e  amount  of  per- 
epimtim  yielded  1^  each  part;  thi^  are  no- 
where  so  much  developed  as  in  tiie  axilla  or 
armpit.  In  that  part  of  the  rc^on  which  in 
the  adult  is  covered  with  hair,  they  form  a 
reddish  layer,  about  %  of  an  inch  thidc.  They 
are  soft  and  flattened  by  their  pressure  on  one 
another,  being  embedded  in  delicate  connective 
tissue  and  covered  and  permeated  with  a  net- 
work of  capillaries.  Under  the  microscope  such  a 
l^and  is  seem  to  consist  of  a  solitary  tube,  one 
end  <d  which  is  dosed  and  hidden  within  the 
(dandular  mass,  while  the  other  emerges  from 
tile  fflanA.  The  wall  of  tube  consists  of  an 
outer  or  basement  membrane  with  which  the 
blood  veesels  are  in  contact,  and  an  epithelium, 
lining  tiie  interior,  the  former  disappearing  when 
the  tube  reaches  the  surface  of  Hie  papills. 
The  duet,  on  leaving  the  gland,  follows  a  rather 
spiral  direction  through  me  reticular  portion  of 
the  cutis  to  the  interval  between  the  papiile, 
when  it  beetnnes  straight,  and  it  again  swsnmwi 
a  spiral  course  in  perforating  tiie  cuticle. 

The  sdMceouB  j^ands  are  small  whitish  glands 
in  almost  every  part  of  the  skin  except  the 
palms  and  soles  and  es[>ecially  abundant  in  the 
scalp,  face  (the  nose  being  particularly  rich  in 
them),  and  about  the  anus.  They  are  usually 
oonnected  with  the  hairs  and  omsist  of  a  duct 
terminating  in  a  blind  pouchlike  or  pear- 
shaped  extremity.  Hie  baoenent  membrane  of 
these  ^ands  is  lined  an  fpithelium  in  the 
partides  of  which  are  included  granules  of  fatty 
or  sdMUseous  matter,  which,  having  become  de- 
tached, constitutes  the  secretion.  These  glands 
are  tiie  habitat  of  the  parasite  known  as  Aeanu 
fotUoulorumh 

The  ceruminous  stands  are  brownish  simple 
^anda,  in  external  appearance  like  the  sudorife- 
rous glands,  occurring  in  the  cartilaginous  por- 
tion of  tiie  external  meatus  of  the  ear.  Ili^ 
yield  an  adhesive  bitter  secretion  whieh  prcK 
tects  the  deeper  stmctaras  frmn  the  access  of 
dust,  insects,  etc. 

As  a  protective  covering,  the  skin  possesses 
the  combined  advantaoes  of  tou^^ess,  resist- 
ance, flexibility,  iuid  dasticity;  the  connective 
framework  bemg  the  part  which  mainly  con- 
fers these  pn^ierties,  aJthough  the  epidermis  is 
also  a  factw.  Hie  subcutaneous  layer  of  fat 
and  the  modiflcati<ms  of  ^idennls  in  Tarions 
forms,  as  hairs,  wool,  feath^  scales,  etc.,  ssrve 
for  the  preservation  of  warmth  and  oceai^Umally 
(when  they  occur  as  claws,  talons,  etc.)  as 
means  of  offense  or  defense.  Besides  prssenr- 
ing  warmtii  the  skin  has  also  the  power  oi  re- 


ducing body  temperature  by  the  evaporation 
of  sweat.  The  skin  is  the  seat  of  a  twofold 
excretion,  viz.,  of  that  formed  the  sudorifer- 
ous stands  and  thai  formed  by  tiie  sebaceous 
^ands.  The  fluid  secreted  by  the  sudoriferous 
glands  is  usually  formed  so  gradually  that  the 
watery  portions  of  it  escape  by  evaporation  as 
soon  as  it  reaches  the  surface;  but  in  certain 
conditions,  as  during  exercise,  or  when  the 
temal  lieat  is  excessive,  or  in  certain  diseases, 
or  when  ^e  evaporation  is  prevented  by  the 
application  of  a  texture  impermeiUtle  to  air, 
as,  fc^.,  oiled  rilk,  or  India-robber  eloO,  the 
secretum,  instesd  of  evaporating  odleets  on  the 
skin  in  drt^ts.  Since  the  sweat  contains  urea, 
lactates,  extractive  matters,  etc.,  and  the  amount 
of  watery  vapor  exhaled  fnHU  Uie  skin  averages 
two  pounds  daily,  the  importance  of  the  sudo- 
riferous glands  as  organs  of  exertion  is  mani- 
fest. The  seoreticm  of  the  sebaosous  ^ands  is 
a  samifliud  mass*  whidi  oftn  aoliufles  into 
a  white  viscid  tallow-like  mattsr  on  the  snrteos 
or  in  the  glandular  duets,  from  whIeh  it  can 
be  ronoved  by  preasure,  in  form  rssemUlng 
that  of  a  small  worm  or  maggot 

The  skin  is,  moreover,  an  oigan  of  absorption. 
Mercurial  preparations,  when  rubbed  into  the 
akin,  have  the  same  action  as  when  given  inter* 
nally.  Potassio-tartrate  of  antim<my,  when 
rubbed  into  the  sldn  in  the  form  of  ointment  or 
solution,  may  excite  vomiting  or  an  wuption 
extending  over  the  whole  body;  and  many  other 
illustrations  mif^t  be  given.  The  effect  of  rub- 
bing is  probably  to  force  the  particles  of  the 
matter  into  the  orifices  of  the  giands,  where  they 
are  more  easily  absorbed  tbim  ihej  would  be 
through  tile  ^idermis.  The  sldn  has  the  power 
of  alMorbing  water,  althourii  to  a  less  extent 
than  occurs  in  thin-sldnned  animals,  such  as 
frogs  and  lizards.  lastly,  the  sldn  possesses  a 
Tcspiratcoy  function,  ^ving  off  carbon  dioxide 
ana  taking  up  vxygm  in  smiUl  quantities.  In 
thin-skinned  animals,  sudi  as  the  frog,  the  ex- 
cretion of  carbon  dicndde  through  this  channd 
is  very  active.  Consult  W.  S.  Eirkes,  Handbook 
of  Physiology  (8th  Am.  ed.,  rev.  by  C.  W. 
Greene,  New  York,  1914),  and  R.  D.  Maurer, 
The  Bkm:  lU  Cmn  and  Trtatmmt  (6th  ed., 
Chicago,  1914). 

SZnr  PTBKABW  A  morbid  eondition  of  the 
■Idn,  ooeurring  as  a  local  disorder  or  as  a  local 
symptom  of  a  constitutional  disease.  Stin  dis- 
eases are  dassed  aoo(»>ling  to  the  anatomical 
manifestations  or  tiie  pathological  relations  in- 
volved. Maculae  include  spots  which  do  not  dis- 
appear on  pressure,  such  as  freddes,  moles,  and 
birthmarks.  Exanthemata  indude  rashes  in 
which  there  are  eruptitms  of  spots  varioudy 
grouped,  red,  inflammatory,  and  feding  on  pres- 
sure, as  in  measles,  roseola,  purpura,  and  urti- 
caria. PapultB  are  pointed  or  rounded  elera- 
tiois  with  or  without  change  of  color,  Hiberdea 
are  solid  devatitms  of  the  eutis  of  various  dzes. 
Vesides  are  small  blebe  containing  fluid,  such  as 
occur  in  eczema,  miliaria,  or  varicella.  Bulbs  are 
laner  vesicles,  seen  in  pemphigus.  Pustules  are 
veucles  containing  purulent  fluid.  Purfura  is 
the  term  given  to  branlike  scales,  easily  sepa- 
rable, as  in  dandruff.  Squanue  are  scales  of 
UiTO  siae  than  furfura.  Scabs,  or  crusts,  are 
collections  of  mottied  epidermis,  exudation,  duet, 
and  blood  or  pus,  of  varying  tint  and  thickness. 
Skin  diseases  are  laigely  clsselfled  according  to 
the  existence  of  the  tAuacteristtcs  above  named. 
They  are  separately  treated  in  this  work.  Con- 
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salt:  O.  S.  Ormsby,  Practical  Treatise  on  Dig' 
eaae»  of  the  8km  (Philadelphia,  1815);  J.  F. 
Sehambag,  ZKaeows  of  the  Bbin  and  the  Emp- 
iUee  Fevers  (3d  ed.,  lb.,  1915) ;  R.  P.  White, 
Occupational  Diteatee  of  the  Skin  (New  York> 

1915).   

SKIN  OBAPTUfO'.  In  cases  of  extensive 
destruction  of  the  sldn,  leaving  large  sores  that 
do  not  heal,  and  also  in  treatiog  old  utcers, 
small  particles  of  skin,  cut  from  the  patient  or 
another  person,  are  placed  upon  the  raw  surfaoa 
Here  they  soon  become  attached  and  grow,  form- 
ing a  numbo-  ot  small  Islanda  or  patoies  of  skin 
over  the  surface  of  the  ulcer;  these  in  time 
spread  till  all  is  covered.  Four  methods  of  skin 
grafting  are  used.  Reverdin's  method,  proposed 
in  1860,  consists  in  transplanting  small  isolated 

grafts  of  epidermis  about  the  size  of  a  pin's 
ead,  which  are  deposited  in  little  depressions 
made  with  a  knife  on  the  granulating  surface. 
From  these  minute  isluds  epidrnmlzatitm 
Mireads  until  the  entire  surface  is  covered. 
Wolfe's  method  consists  in  removing  the  entire 
thickness  of  the  skin  and  transplanting  it  to 
the  desired  situation;  while  Krause's  method 
modified  Wolfe's  graft  in  that  it  does  not  in- 
clude the  subcutaneous  fat.  The  method  of 
Thiersch,  advocated  in  1874,  consists  in  the 
transplantation  of  only  the  superficial  layers  of 
the  skin  uid  is  the  one  now  gmerally  employed. 
See  Rhinoplabtio  Operation. 

SKIinC  (from  Lat.  aoincua,  irom  Gk.  trKiyieoi, 
thinkoa,  sort  of  lizard).  A  small  lizard  (Soin- 
cuM  ogioinalie)  of  the  sandy  deserts  of  North 
Africa  and  southwestern  Asia.  It  is  from  6  to  8 
inches  long,  reddish  dun  in  color,  with  darker 
transverse  bands,  a  wedge-shaped  head,  and  four 
strong  limbs  that  give  it  e^raordtnary  swift- 
ness. It  has  been  in  great  repute  for  imaginary 
medicinal  virtues  and  is  esteemed  in  the  East, 
dried  skinks  finding  a  ready  sale.  It  represents 
tiie  plenrodont  family  Scmoidse,  whose  genera 
and  species  are  scattered  over  the  world,  ^hibit- 
ing  man^  variations,  five,  four,  three,  or  two 
toes  distinguishing  species  even  within  the  same 
genus.  An  aberrant  and  curious  form  is  the 
Australian  Trachyaaurae,  illustrated  on  the 
Plate  of  LizABDS  (q.v.).  A  few  true  skinks  of 
the  genus  MaUtuia  dwell  in  tropical  America, 
bnt  the  naiall  swift  lizard  frequently  so  ealled 
in  tiie  northern  United  States  (see  Fenoi 
IdZABD)  is  not  of  this  family.  Consult  Hans 
Gadow,  "Amphibia  and  R^tiles,"  in  Oamitridge 
yaturtU  History,  vol.  viii  (London,  1001 ) ;  R.  L. 
Ditmars,  ReptUee  of  the  World  (New  York, 
1910) ;  E.  G.  Bonlenger,  Reptiles  and  Batroob- 
«om  (ib.,  1915). 

SKINKEB,  Ghaxlbs  RnruB  (1844-  ). 
An  American  educator.  He  was  bora  in  Oswego 
Co.,  N.  Y.,  and  attended  the  Clinton  Liberal 
Institute.  He  yna  a  number  of  the  New  York 
Assembly  (1877-81)  and  of  Congress  (1881- 
8S).  From  1896  to  1904  he  was  New  York  State 
Superintendent  of  Public  Instruction,  having 
previously  been  deputy  superintradent  for  six 
Years.  In  1807  he  served  as  president  of  the 
National  Education  Association.  In  1006-11 
he  was  assistant  appraiser  at  the  port  of  New 
York.  He  wrote:  Jiew  York  Question  Book 
(1890)  ;  Mamiai  of  Patriotism  for  the  Schools 
of  yew  York  (1900) ;  The  Bright  Side  (1900). 

SEOnrXS,  John  {1721-1807).    A  ScoUish 
poet,  bom  at  Balfour  in  Aberdeenshire,  where 
his  father  was  a  schoolmaster.  He  was  educated 
at  Harischal  College,  Aberdeen,  and  thereafter 
Vol.  XXI.— 11 


passed  several  years  as  a  teacher  in  parish 
schools.  Abandoning  Presbyterianism,  in  which 
he  was  brought  np,  he  was  appointed  in  1742 
Episcopal  minister  at  Longsiae  in  Aberdeen- 
shire, where  he  passed  his  life.  Owing  to  his 
Jacobite  sympathies  during  the  excitement  of 
1746,  bis  church  was  destroyed.  Be  publuhed 
several  theological  and  controversial  works,  and, 
notably,  an  Eodesiastioal  History  of  Scotland 
(1788).  It  is  by  his  songs,  however,  that  he  is 
rmembered.  Bums  ranked  TuUoohgoram  as 
"the  best  Scotch  song  ever  ScoUand  saw,"  and 
he  praised  the  pathos  of  The  Etoie  wP  the 
Crookit  Horn.  Consult  Skinner's  Theological 
Works  (3  vols.,  Edinburgh,  1809),  with  a  biog- 
raphy by  his  8<Hi,  John  Skinner,  and  his  Songs 
and  Poems  (ed.  by  H.  G.  Reid,  Peterhead,  1859). 
Individual  songs  appear  in  T.  H.  Ward,  Engli^ 
Poets  (New  York.  1894-1M3).  and  in  similar 
collections. 

SEXSVER,  QriB  (1858-  ).  An  Ameri- 
can actor,  bom  in  Cambridge  Mass.    He  w- 

E eared  as  an  amateur  actor  and  reader  while 
ving  at  Hartford,  Conn.,  but  his  professional 
d^but  was  made  in  Philadelphia  in  1887  as  Jim 
in  Woodleigh.  After  ^ying  a  two-year  engage- 
ment there  with  the  Walnut  Street  Stock  Com- 
pany he  went  to  New  York  (1879)  and  won 
mstant  recognition  by  his  talent,  acting  suc- 
cessively with  Edwin  Booth  and  Lawrence  Bar- 
rett in  important  rdles.  In  1884  he  Joined 
An^nstin  Daly's  econpany,  with  which  he  re- 
mained the  next  five  years,  appearing  in  New 
York,  London,  Paris,  and  Berlin.  From  1892 
to  1896  he  was  leading  man  with  Madame  Mod- 
jeska.  In  later  years  he  starred  in  Kismet  and 
other  romantic  plays>  with  a  change  in  the  sea- 
son of  1915-16  to  a  character  comedy  Cock  0' 

8EZP.  In  music,  a  Unm  denoting  the  prt^^res- 
sion  of  a  pui  by  an  interval  greater  than  a 

aecCTid. 

SKIF'J'ACK'.  1.  An  oceanic  fish  {Scomhere- 
sots  sawrus)  of  the  family  Scomberesocidse,  called 
also  Saury  and  billflsh,  and  in  Great  Britain 
skipper  and  garonook.  The  body  is  elongated, 
with  the  snout  drawn  out  into  a  long  bill.  The 
scales  are  minute  and  deciduous.  It  is  18  inches 
long  and  found  in  temperate  waters  of  the  North 
Atlantic  The  sauries  travel  in  great  schools 
and  when  pursued  by  larger  fishes  often  leap 
and  nkim  the  water  surface  fOr  great  distances. 
The  flesh  is  good.  See  Plate  of  NneounsH, 
Pikes,  etc.  2.  A  fish  (Pomolohus  ehryso- 
chloris)  at  the  Mississippi  valley,  let  into  tiie 
Great  Lakes  through  canals  and  known  there  as 
blue  herring.  It  is  closely  related  to  the  alewife 
(q.v.),  is  about  12  inches  long,  and  is  a  brilliant 
blue  above,  with  silvery  sides.  It  is  not  good 
food,  being  too  bony.  It  is  also  taken  in  deeo 
water  in  the  Oulf  of  Mexico.  3.  The  bhieftdi 
(q.T.).    4.  The  cutlass  fish  (q.v.). 

SKTPJACK  or  Snafpiro  Bbtle.  See  Clioe 
Bectix. 

SKIPFE&.  A  butterfly  of  the  family  Hes- 
periide.  The  skippers  are  usually  rather  small, 
but  have  stout  bodies  with  an  especially  strongly 
developed  thorax.  Their  wings  are  short  but 
powerful,  and  the  butterflies  are  very  erratic  in 
movement.  Both  sexes  have  six  l%8  adapted 
to  walking.  The  family  comprises  more  than 
2500  species,  of  which  over  200  occur  in  the 
United  States.  The  caterpillars  are  cylindrical 
and  smooth,  with  large  lobular  heads.  The 
name  "skippet"  is  also  applied  to  the  cheese 
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maggot  or  cheese  hopper,  larva  of  Piophila  casei. 
See  Cheese  Insects,  and  Colored  Plate  of  Bur* 
rawLm,  Aubbican. 


BWALLOW-TAILmD  BUPPU. 

a.  buttacfly,  or  bau-baf  rcdiar  CBudsimu  pratau);  b, 
mtcrpillRr;  e,  ohnmBs  in  ndled-np  ImI. 

SKIPPING  SPIDBB.   See  Watbb  Sfides. 

KBSP^ON.  A  market  town  in  the  Weat 
Riding  of  Yorkshire,  England,  on  the  Aire,  15 
miles  northeast  of  Burnley  (Map:  England,  E 
3 ) .  It  is  the  centre  of  a  large  cattle  and  sheep 
raising  district  and  has  manufactures  of  cotton 
and  woolen  goods  and  a  considerable  quarrying 
industry.  It  has  an  old  castle,  a  church  in  the 
late  Perpendicular  style,  and  a  grammar  school 
of  the  sixteenth  emtury,  restorecTin  1877.  Pop., 
IflOl,  12,000;  1911,  12,977. 

BKEE/MJSS  (OF.,  Fr.  eeoarmottoke,  It.  Kcara- 
mueoia,  formerly  aohermuzio,  skirmish,  from 
tchermire,  to  fence,  fight,  from  OHG.  toirtnan, 
Qer.  schirmen,  to  shield,  defend,  from  OHG. 
acirm,  acerm,  Oer.  Schirm,  shield,  shelter;  prob- 
ably connected  with  Gk.  axlpow,  akiron,  parasol, 
aKtd,  akia,  abadow,  Skt.  cMyA,  ^adow).  Irregu- 
lar engagonents  between  smalt  bodies  of  com- 
batants are  usually  described  as  skirmishes,  and 
a  company  or  a  battalion  of  infantry  extended 
so  as  to  coTer  a  wide  front  is  said  to  be  in  skir- 
mishing or  extended  order.  The  art  of  skir- 
mishing (see  Patboi.)  is  a  most  important 
branch  of  the  infantry  soldier's  training  and 
difficult  to  acquire.  It  enables  contact  with  an 
enemy  with  a  low  percentage  of  loss.  Skirmish- 
ing makes  the  individual  the  unit;  oonaequently 
much  depends  on  tiie  intelligence  and  resource- 
fulness of  the  indiTidual  soldier.  In  the  United 
States  the  squad  is  the  basis  of  extended  order, 
and  men  are  trained  to  regard  the  squad  as  the 
unit  from  which  they  must  never  be  separated, 
or,  if  their  squad  is  broken  up,  to  place  thon- 
selves  with  the  nearest  group  and  to  act  under 
the  orders  of  its  leader.  Before  advancing  to 
the  attack  infantry  is  depltqwd  In  a  skirmish 
line,  the  UOTmal  mtenral  between  skirmishers 
being  one-half  pace,  resnlting  practically  in  one 
man  per  yard  of  front.  See  Tactics,  Miutabt; 
Patbols. 

SKTHKUT,  sklr^t  (probably  a  corruption  of 
augar  root  or  augar  itwO,  Bium  siaarum.  A 
perennial  plant  of  the  family  Umbelliferte,  a 
native  of  China  and  Japan,  cultivated  for  its 
tuberous,  clustered,  sweet,  succulent  roots,  need 
like  salsify  and  also  to  make  a  spirituous  Uguor. 
The  root,  someUmes  6  inches  umg,  and  %  of 
an  inch  thick,  is  propa^ted  by  sowing  seed, 
diviuon,  or  by  offsets.  £d  Europe  it  is  hi^ly 
esteemed. 


SKIBT  DANCE.  A  spectacular  performance 
in  which  the  dancer  wears  a  very  full  skirt  of 
light  material,  so  that,  graqied  by  the  Angers, 
it  may  be  waved  in  accord  with  rhythmical  mo- 
tions of  the  body.  The  st^  are  less  important 
than  the  movement  of  body  or  limbs  and  the 
convoluted  and  graceful  skirt  effects.  Some- 
times wands  are  used.  The  skirt  dance  was 
made  popular  in  England  by  Kate  Vaugban  and 
was  developed  there  and  in  the  Unit^  States 
by  Sylvia  Qrey,  Letty  Lind,  Topsy  Sindon,  and 
others.  In'  1897  Loie  Fuller,  famous  as  a  dan- 
seuse  in  both  America  and  Eurt^e,  introduced 
the  modification  of  the  skirt  dance  known  as 
the  serpentine  danoe^  and  later  the  fire  dance, 
and  she  has  had  many  imitators. 

8KITTAOETAN,  sklf tik-gC'tan.  A  North 
American  Indian  linguistic  family.   See  Haida. 

SKITTLES  (variant  of  aMttle,  shuttle,  from 
AS.  aceotan,  OHG.  aoioean,  Ger.  sohieasm,  to 
shoot;  ultimately  connected  with  Slct.  skand,  to 
leap,  Lat  acandere,  to  climb).  A  sport  similar 
to  MwUng.  Tlie  nine  pins  are  set  in  the  same 
pattern  at  the  end  of  an  alley,  but  are  much 
heavier,  weighing  nine  pounds  each.  The  ball, 
which  ia  of  a  different  pattern  from  that  used  in 
bowling,  is  in  the  shape  of  a  flat  cheese  rounded 
at  the  edges  and  usually  weighs  from  12  to  14 

Sounds.  It  is  cast  at  the  pins  and  not  rolled, 
^o  hit  counts  which  ia  caused  by  a  rebound 
of  the  ball  from  the  ally's  side.  Each  skittle 
fairly  downed  counts  one.  It  is  a  game  con- 
siderably played  in  Oreat  Britain  in  tiie  agri- 
cultural districts,  but  in  tiie  Mstera  counties 
the  usual  number  of  pins  is  four,  me  at  each 
angle. 

SKLALAM,  sklftl'am.   See  Clallam. 

8K0BELEV,  skybe-lyM,  Mikhah.  Duttbi- 
viTCH  (1843-82).  A  Russian  general.  He  en- 
tered a  guard  regiment  in  1861  and  fought  with 
renown  against  the  Polish  insurgents  in  1863. 
As  a  member  of  the  general  staff  he  was  sent  in 
1869  to  Samarkand,  and  in  1873  commanded  a 
column  in  the  Khiva  expedition.  Two  years 
later  he  led  the  cavalry  in  the  expedition  against 
Khokand  and  after  the  city  had  surrendered  pur- 
sued the  fleeing  Khan  and  took  him  prisoner. 
He  was  made  major  general  in  1876  and  placed 
over  the  newly  organized  Province  of  Ferghana. 
As  commander  of  a  division  in  the  Russo-Turk- 
ish  War  he  stormed  Lovatz  (Sept.  3,  1877)  and 
fought  bravely  around  Plevna,  which  he  occu- 

?ied  on  December  10,  after  the  defeat  of  Osman 
'asha.  He  led  the  Russian  advance  over  the 
Balkans  and  on  Jan.  9,  1878,  with  Generals 
Miraki  and  Radetzky,  captured  the  Turkish 
forces  in  the  Shipka  Pass,  proceeding  thence 
to  Adrianople.  In  1880  he  was  once  more  in 
Turkestan  to  help  suppress  the  marauding  Tekki 
tribes  and  achieved  a  brilliant  feat  in  the  storm- 
ing of  GetHi-Tepe  (Jan.  84,  1881).  In  the  some 
year  he  was  made  Goremor  of  Minsk  and  be- 
came prominent  as  an  ardent  advocate  of  Pan- 
slavism.   He  died  at  Moscow,  July  8,  1882. 

SKOa)A,  Joseph  (1805-81).  An  Austrian 
physician,  bom  at  Pilsen,  Bohemia.  After 
studying  in  Vienna  and  practicing  in  Bohemia, 
he  was  detailed  in  1833  to  the  F^blic  Hospital 
in  Vienna,  where  he  became  chief  physician 
(1841)  and  professor  in  the  clinic  (1846).  Be 
was  elected  to  the  Academy  of  Sciences  in  1848. 
In  1871  he  retired.  His  Ahhandiung  Hher  die 
Amkultation  und  Perku$aion  (1839  ;  6th  ed., 
1864)  marked  a  new  epoch  in  diagnostics,  by 
demonstrating  the  principle  tbaA  tiie  physiew 
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symptoiDB  obserred  in  b  patient  only  indicated 
certain  physical  conditions  in  hie  organism, 
whereupon  it  devolved  upon  the  rational  phyai- 
cian  to  draw  his  conclusions  as  to  the 
intenul  disease  from  his  pathologic-anatomical 
experience.  This  was  in  oppositim  to  the 
French  doctrine,  until  then  prevalent,  which  in- 
terpreted the  physical  Bymptoms  immediately  as 
the  signs  of  a  definite  process  of  disease. 

SEOEOiaSH,  Bk^kt/mlsh.  A  tribe  of  Sali- 
shan  stocic  (q.v.)  formerly  occupying  both  sides 
of  Hood's  Canal  on  Puget  Sound,  Washington, 
and  now  gathered  upon  a  small  reservation  near 
Union,  within  their  own  limits.  In  character- 
istics they  resembled  t^e  neighboring  Nisqualli 
and  Puyulup  ( qq.T. ) ,  excepting  in  lai^fnage.  The 
women  were  expert  in  weaving  liair  cloth,  mats, 
and  baskets.  The  men  usually  went  naked,  the 
women  wearing  a  skirt  of  twisted  strands.  In 
war  the  men  nad  helmets  of  cedar  bark  with 
body  armor  of  quilted  elkakin  or  strips  of  wood. 
Scalping  was  not  practiced.  Head-flattening 
was  universal.  At  death,  slaves  were  sacrificed 
according  to  the  rank  and  wealth  of  the  de- 
ceased, uiese  freouently  beiiw  starved  or  tied 
to  the  corpse  and  left  to  periu.  The  great  cere- 
monial was  the  potlatch  (q.v.).  Hie  Skokomish 
have  now  decreased  to  19S. 

SEOPIiZE,  skOp^ye.    See  UsEOP. 

SK0PTS7,  skAp'tsI  (Russ.,  eunuchs).  A 
Russian  religious  sect  practicing  castration.  In- 
stances of  this  practice  occur  at  an  early  period, 
but  the  moven^t  increased  at  the  middle  of 
the  eighteenth  century.  In  1772  Catharine  II 
severely  punished  tiie  leading  heretics.  This 
movement  reached  its  height  in  1871  under 
Lisin,  "second  Redeemer  and  Tsar  Peter  III"; 
he  was  sent  to  Siberia  in  1876,  and  prosecutions 
have  been  continued  since.  The  Skoptsy  have 
emigrated  in  masses,  chiefly  into  Rumania. 

SXOWUEOAN,  skou-hfi'gan.  A  city  and  the 
county  seat  of  Somerset  Co.,  Me.,  18  miles 
north  of  WaterviUe,  on  the  K^net>ee  River,  here 
spanned  by  two  bridges  (Map:  Maine,  C  4). 
It  lias  a  publio  library,  a  fine  court  hons^ 
Somerset  Hospital,  and  Cobum  Park.  There 
are  manufactures  of  wooloi  and  worsted 
goods,  shoes,  sash  and  blinds,  canned  com,  foun- 
dry and  machine-shop  products,  etc.  It  is  im- 
portant as  a  shipping  point  for  dairy  products. 
Pop.,  1900,  5180;  1910,  6341.  Skowhegan  was 
incorporated  as  Milbum  in  1823.  It  received 
ifo  name,  the  old  Indian  name  for  the  place, 
in  1830.  Consult  Hanson,  Bittory  of  the  Old 
Touma  of  Norridgewo^  tuid  Oiuuum,  oompriging 
Skowhegan  (Boston,  1849). 

«T"taif  skrOm,  Pkdeb  (c.1500-15S1).  A 
Danish  naval  hero  and  Senator,  whose  popular 
niclaiame  was  "Denmark's  Dare-devil."  He  was 
bom  near  Horsens  in  Jutland.  For  his  services 
in  the  war  with  Sweden  (1618-20)  he  was 
pYca  an  estate  in  Norway,  then  under  the 
Danish  crown.  During  the  "Connf  s  War"  he 
reorganized  the  Swedish  fleet  for  Gustavus  Vasa, 
then  an  ally  of  the  Danish  King  Christian  III, 
and  with  it  operated  successfully  a^inst  tiie 
Hanseatie  naval  forces.  In  the  political  dis- 
turbances brought  about  by  the  reformation  and 
other  causes,  Skram — now  a  senator — was  one 
of  the  Inders  who  destroyed  the  German  influ- 
ence at  the  Danish  court.  He  resigned  his  com- 
mission as  admiral  in  1566  on  account  of  ill 
health,  but  in  1562  was  induced  to  take  com- 
nuund  of  a  lai;ge  fleet  against  the  Swedish  forces, 
which  he  defieated  and  drove  behind  the  Bker* 


ries.   Skram  and  TroUe  made  Denmark  snprema 

on  the  northern  seas. 

SEBEFSRUD,  skrUfs^rlsM,  Labs  O1.SEN 
( 1840-1910) .     A   N(ffw^ian   missionary  and 

Ehilolwist.  He  was  born  in  FaiU>erg,  Qud- 
randswl,  and  died  in  Santalia,  India.  He  was 
early  a  mechanic.  He  taught  himself  English, 
French,  German,  Latin,  and  Greek,  and  went 
to  Procbnow's  Mission  School  in  Berlin;  then 
after  learning  Hindustani  he  was  sent  by  the 
Goszner  Mission  in  1863  to  the  Eol  people  of 
India.  With  H.  P.  BSrreeen,  from  Denmark, 
he  later  founded  Ebenezer  Station  among  the 
Santals  (1867).  His  lectures  in  London  at- 
tracted wide  attention,  and  Santal  committees 
for  his  siq>port  were  formed  in  England,  Nor- 
way, and  Denmark,  He  visited  America  in 
1894-96.  As  a  missionary  he  oijofed  unusual 
success.  His  genius  for  languages  is  shown  by 
his  Qrammar  of  the  Santhal  Language  (1873), 
his  translation  of  the  Bible  into  Santali,  with 
Bodding,  and  his  great  Santhali-English  and 
English-Santhali  Dictionary  (1904),  on  which 
he  worked  35  years. 
8KBIABINE,  BkiTft^bfin,  AUEXAmnB.  See 

SOBUBniB. 

8EBINB,  skrfin,  Nbsta  HioomaoK  (Mas. 
Walter  Skbine;  pen  name  Moira  (VNeiU)  (T- 
) .  An  Irish  poet,  whose  work  was  a  part 
of  the  so-called  Irish  Literary  Revival.  (See 
Irish  Litkbatube,  Irish  Literature  in  Englieh.) 
Her  poetry  breathes  the  very  spirit  of  the  peas- 
ant life  in  Antrim,  and  is  genuinely  Irish  in 
its  mingled  pathos,  wit,  and  humor.  Of  an 
old  Ulster  family,  Mrs.  Skrine  was  bom  Nesta 
Higginson.  She  married  Walter  Skrine,  and 
lived  for  a  time  with  him  on  a  ranch  in  Canada, 
but  both  of  them  subset^uently  settled  in  Ireland. 
Her  poems,  which  originally  appeared — most  of 
them — in  magazines,  were  collected  in  8ong»  of 
the  Glene  of  Antrim  ( 1900) .  In  prose  she  wrote 
An  Eatter  Vaoation  (1893)  and  The  Elf-Errant 
(1896). 

SEU'A  (Norw.  tkUa,  led.  tkimr,  skafr, 
skua),  or  Jaubb  Guu»  A  gull  (q-t.)  of  the 
Bubfomily  Stercorariiiue,  in  which  the  nostrils 
open  beneath  the  edge  of  a  homy  cere  and  other 
structural  peculiarities  exist,  sufilcient,  in  the 
opinion  of  some  ornithologists,  to  entitle  this 
group  to  family  rank.  I^ese  birds  are  rapa- 
cious, attacking  and  annoying  terns  and  small 
gulls  and  compelling  them  to  drop  fish  they 
have  already  taken.  The  Antarctic  species 
strilEe  down  liviiu;  birds  as  hawks  do.  Th^  are 
about  20  inches  Umg  and  about  4  feet  in  extent 
of  wings,  with  plumage  dusky  above  and  usually 
white  below.  Consult  Edmund  Seloua,  A  Bird 
Watcher  in  the  Bhetlands  (New  York,  1905). 

SKTJXL  (Icel.  akiU,  bowl,  cup;  connected  with 
AS.  scale.  Eng.  scale,  bowl,  balance,  cup,  and 
with  AS.  scealu,  sceale,  OHG.  soala,  Ger.  Schale, 
husk,  scale).  The  bony  framework  of  the  head, 
divided  into  two  parts,  Che  cranium  and  Uie 
face.  In  human  anatomy  it  is  customary  to 
describe  the  former  as  consisting  of  eight  and 
the  latter  of  14  bones;  the  eight  cranial  bones, 
which  constitute  the  brain  case,  being  the  occip- 
ital, two  parietal,  frontal,  two  t^poral,  sphe- 
noid, anil  ethmoid;  while  Uie  14  facial  bones  are 
the  two  nasal,  two  superior  maxillary,  two 
lacrymal,  two  malar,  two  palate,  two  inferior 
turbinated,  vomer,  and  inferior  maxillary.  The 
ossicles  of  the  ear,  the  teeth,  and  the  Wormian 
bones  are  not  indnded  in  this  enumeration. 
At  a  very  early  period  M  festal  existence  tiie 
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cerebnim  is  inclosed  in  a  membranous  capsule 
external  to  the  dura  mater  and  in  close  contact 
with  it.  This  is  tiie  rudiment  of  the  skull, 
its  cerebral  portion  thus  formed  before  any 
indication  of  a  facial  part.  Soon  four  or  five 
processes  jut  from  it  on  each  aide  of  the  mesial 
lin^  grow  downward,  incline  towards  each  other, 
and  unite  to  form  a  series  of  inverted  arches, 
from  which  the  face  ultimately  develops.  Im- 


Fi«.  1,   mam  vtkw  of  hitmam  skull. 

1,  frontal  bone;  2,  parietal  bone;  3,  oocipital  bone;  4, 
teDumral  bone  (mhuuWHM  portion};  4*,  wne  (mutoicl 
portuu);  S,  cphanaU  bone;  9,  malar  bone;  7,  naaol  bone; 
8,  BiQwior  muUknr  or  appu  Jawbone;  9,  Inferior  mazU- 
UI7  or  lower  Jawbute. 

perfect  development  or  ossification  of  these 
rudimentary  parts  of  the  face  gives  rise  to 
peculiarities  known  as  harelip  (q>v.),  cleft 
palate,  and  in  extreme  cases  to  the  form  of 
monstrosity  termed  cycIops,  in  which,  from  ab- 
sence of  the  frontal  processes,  the  two  orlvts 
form  a  single  cavity*  and  the  eyes  are  more  or 
less  blemled  in  ue  meaifll  lua  See  Mon- 
sisosrrr. 

The  snoeession  of  events  that  occur  in  the 
normal  devel<^ment  of  the  skull  is  as  follows: 
cartilage  is  formed  at  the  base  of  the  membra- 
nous capsule,  which  baa  been  already  described  as 
thrown  round  the  brain  and  capable  of  enlarging 
with  it.  This  is  followed  by  the  deposition  of 
osseous  matt«r  at  various  points  of  the  cap- 
sule, which  soon 
becomes  converted 
into  flakes  of  bone, 
affording  proteo* 
tioQ  for  the  brain, 
while  the  interven- 
ing portions,  which 
remain  membra- 
nous, permit  the 
skull  tob  expand  as 
its  contents  en- 
large. The  forma- 
Uaa  of  these  bony 
flakes  on  the  con- 
vexity of  tiie  cra- 
nium  is  followed  by 
the  appearance  of 

,   .     ,    „  osseous  nuclei  in 

1,  an  ten  or  foatanel;   2,  po6t«>  a.,  i;,  .  ii  

rior  foutuMi ;  8.  BAgittal  eSture:  M»e  cartilage  at  the 
4,  4,  eorouU  nitun;  6.  6,  lambdmd  base.  Corresponding 
BUturt;  8.  e,  MrietAl  bonea;  7,  7.    to  the   future  OC- 
two  halvea  of  the  frontal  bone,  »„j 
ununited:  8.  oodpitsl  bone.  cipital  and  sphe- 

noid bones.  Lastly, 
the  various  bones,  some  originating  in  membrane 
and  some  in  cartilage  {see  Ossification),  ap- 
proadi  one  another  by  gradual  enlargemmt  and 
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become  united  in  various  ways,  forming  a  con- 
tinuous and  ultimately  an  unyielding  bony  case 
for  the  defense  of  the  brain,  for  the  accom- 
modati<m  of  tiie  organs  of  special  sense,  and 
for  the  attachment  of  the  ligaments  and  muscles 
by  which  the  skull  is  supported  and  moved  on 
the  spine.  At  birth  most  of  the  principal  bones 
have  grown  into  apposition  with  their  neigh- 
bora,  forming  the  sutures;  but  one  large  space 
remains  at  the  meeting  point  of  the  panetal 
and  frontal  bones,  which  is  termed  the  anterior 
fontanel,  and  whidi  does  not  dose  till  tiie  secomd 
year  after  birth  or  even  later.  There  are  two 
fontanels  in  the  mesial  lin^  as  shown  in  Fig.  2, 
and  two  lateral  fontanels  on  each  side. 

After  the  sutures  have  been  formed  and  the 
skull  has  acquired  a  certain  thicloiesa  a  process 
of  resorption  begins  in  the  interior  of  the  bones, 
and  reduces  the  originally  dense  structure  to 
a  more  or  less  cellular  or  cancellated  state. 
The  interior  thus  altered  is  called  the  diploS, 
and  by  this  change  the  weight  of  the  skull  is 
much  diminished,  while  its  steength  is  acareely 
affected. 

The  growth  of  the  skull  after  the  seventh 
year  proceeds  slowly,  but  alight  increase  goes  on 
to  about  the  age  of  20.  The  slcull  bones  are 
freely  supplied  with  blood  from  arteries  which 
pass  from  the  dura  mater  internally  and  the 
pericraaiiun  extenimlly  tiurou^  numerona  fora- 
mina. - 

The  base  of  the  skull  seen  from  within  pre- 
wata  on  each  side  three  fossa,  oorre^tonding  to 
the  anterior  and  middle  lobes  of  the  cerebrum 
and  to  the  cerebellum.  These  fossa  are  marked, 
as  is  the  whole  skullcap,  by  the  cerebral  convo- 
lutions, and  they  contain  numerous  foramina 
and  fissures  which  give  passage  to  nerves  and 
blood  vessels.  The  external  or  outer  surface  of 
the  base  of  the  skull,  considered  from  before 
backward,  is  formed  by  the  palate  processes  of 
the  superior  maxillary  and  palate  bcmes;  the 
vomer;  the  pterygoid  and  spinous  processes  of 
the  sphenoid  and  part  of  its  body;  the  under 
surface  of  the  temporal  bones;  and  the  occipital 
bone.  The  hard  palate  is  formed  by  the  palate 
processes  of  the  su^ierior  maxillaiy  bone. 

The  anterior  region  of  the  skull,  which  forms 
the  face,  is  of  irr^;ularly  oval  form,  the  bones 
so  arranged  as  to  inclose  the  cavities  for  the 
eyes,  nose,  and  mouth,  and  to  give '  strength 
to  the  apparatus  for  masticating  food.  The  siae 
of  the  face  and  the  capacity  of  fite  eranlal  cavity 
stand  Qi  inverse  ratio  one  to  another,  as  may  m 
seen  by  comparing  vertical  sections  (through 
the  mesial  line)  of  human  and  other  mammalian 
skulls;  and  if,  in  place  of  mammalian  skulls,  we 
take  skulls  of  lower  vertebrates  (the  crocodile, 
e.g.)  this  ratio  is  far  more  striking.  In  man 
the  face  is  at  its  minimum  as  compared  with 
the  cranial  cavity,  chiefly  in  consequence  of  the 
facial  bones  being  arranged  In  a  nearly  vertical 
manner  beneath  the  cranium,  instead  of  project- 
ing in  front  of  it.  The  human  face  is  also  re- 
markable for  its  relatively  great  breadth,  which 
allows  the  orbits  for  the  reception  of  the  eyes  to 
be  placed  in  front  instead  of  on  the  sides  of  the 
head,  and  renders  their  inner  walls  nearly  par- 
allel, thus  contributing,  through  the  parallelism 
of  the  emtio  axes,  to  that  accurate  vision  which 
result's  from  the  ready  convergmoe  of  the  ^es 
upon  every  object.  For  description  of  the  orbit, 
see  Obbit  (of  the  eye) ;  of  the  nasal  cavities, 
see  Hook. 

The  different  varieties  of  mankind  present 
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certaJn  well-marked  and  characteristic  pecuRari- 
ties  in  the  form  of  a  akull.  Three  typical  forms 
of  the  skull  seem  to  be  well  established  from 
comparison  of  a  large  number  of  crania — ^the 
prognathous,  the  pyramidal,  and  the  oval  or 
elliptical  cranium.  When  the  upper  jaw  slopes 
forward  the  insertitni  of  the  teeth,  instead  of 
b^ng  perpendieidar,  is  oblique.  A  skull  with 
this  pecmiarity  is  prt^athous  or  prognathic, 
the  opposite  condition  being  termed  ortiiognath- 
ous  or  orthc^tnathic.  The  n^o  of  the  Guinea 
coast  and  the  negrito  of  Australia  present  the 
prognatitous  character  in  its  most  marked  form. 
The  pyramidal  sliape  is  characterized  by  the 
br«ulth  and  flatness  of  the  face,  which,  with 
the  narrowness  of  the  forehead,  gfres  this  ap- 
pearance to  the  head.  The  Mongolian  and 
Eskimo  slnills  belong  to  this  t^e.  The  oval 
or  elliptical  type  is  that  which  is  presented  by 
the  natives  of  western  or  southern  Europe,  and 
is  not  distinguished  by  any  particular  feature 
so  much  88  by  the  absence  of  the  longitudinal 
projection  of  the  first  type,  or  the  lateral  pro- 
jection of  the  second,  and  by  a  general  sym- 
metry of  the  whole  confignration.  For  the 
skull  aa  a  basis  of  classification  In  anthropology, 

see  AmHBOFOlCETBT. 

The  Xoiphology  of  the  Skull  is  the  highest 
and  most  difBcult  probl^  of  comparative  anat- 
omy. Huxley  des^yed  the  archetypal  theory, 
previously  held  by  Owen  and  others,  and  estab- 
lished the  newer  theory  on  sure  grounds  of  actual 
observation.  Taking  first  the  uns^mented  cra- 
nium of  a  skate  or  dogfish,  with  its  appended 
jaws  and  arches,  we  find  that  in  develt^moit, 
tiioogh  the  Dotoehord  ectends  into  the  r^on  of 
the  head,  the  vert^rs  stop  short  of  it;  but  that 
on  each  side  of  the  cranium  there  arise  a  pair  of 
cartilaginous  bars,  the  traheculce  or  rafters  of 
the  future  skull;  three  pairs  of  cartilaginous 
capsules,  nasal,  ocular,  and  auditory,  form  round 
the  developing  sense  organs;  the  nasal  cap- 
sules unite  with  the  ends  of  the  trabecule,  which 
are  meanwhile  uniting  below  and  growing  up 
at  the  sides  to  form  the  brain  case.  The  audi* 
tory  capsules  become  united  with  the  trabecnln 
by  the  appearance  of  two  new  masses  of  carti- 
lage, the  parachordals.  The  first  pair  of  a 
series  of  seven  or  more  arches  develops  an 
ascending  process,  becoming  the  palatoptery- 
gold  arch  or  upper  jaw.  The  second  pair  of 
arches,  the  hyoid,  is  modified  to  support  the 
jaws,  while  the  rest  are  modified  to  support 
the  gills.  In  the  bony  skulls  of  hi^er  verte- 
brates the  chondrocraninm  and  subjacent  arches 
develop  in  the  same  way.  The  bones  originate 
in  two  distinct  wajrs:  either  by  actual  ossifica- 
tions or  by  the  ossification  of  overlying  derma, 
Imown  as  cartilage  bones  and  membrane  bones 
respectively,  the  latter  corresponding  to  the 
dermal  bones  and  teeth  of  ganoid  and  elaemo- 
branch  fishes.  In  mammals  the  ends  of  the 
mandibular  and  hyoid  arches  lose  their  suspen- 
sory function,  are  taken  into  the  interior  of  the 
ear  capsule,  and  are  metamorphosed  into  the 
auditory  oesicles.   See  S&BUUUir. 

Fracture  of  the  Skull  may  take  place  either 
in  the  vault  or  at  the  base.  In  the  vault  the 
fracture  is  usually  direct,  the  bone  giving  way 
at  the  point  at  which  it  was  strucK,  and  the 
result  being  either  a  simple  fissure  or  a  break- 
ing of  the  bone  into  several  fragments  (a  com- 
minuted fracture).  Althotu^h  fractures  may  be 
limited  to  the  outer  or  to  the  inner  table  of  the 
skull,  they  most  commonly  octend  through  the 


whole  thickness,  and  the  broken  bone  is  geaier- 
ally  driven  inward ;  and  the  most  ordinary  form 
of  fracture  with  depression  is  that  in  which 
several  fragments  of  a  somewhat  triangular 
form  have  weir  pt^ts  driven  down  and  wedged 
into  each  otim,  while  their  bases  remain  on  a 
level  with  the  surrounding  bone.  Fracture  of 
the  vault  may  be  easily  overlooked.  Fissures 
involving  the  whole  thidotess  of  the  bone  occa- 
sionally exist  without  ever  having  been  sus- 
pected during  life,  and  even  an  ^;en8ive  and 
comminuted  fracture,  with  great  depression  of 
the  fra^ents,  may  escape  notice  when  hidden 
under  Uie  temporal  muscle  or  under  great  ex- 
travasation of  blood.  When  the  fracture  is 
accompanied  by  a  wound  leading  down  to  the 
bon^  it  may,  in  general,  be  easily  detected. 
With  r^;ard  to  treatment,  it  is  now  an  estab- 
lished rule  that  simple  fractures  of  the  skull 
with  depression  and  wi^out  symptoms  are  to 
be  let  alone.  The  depression  may  be  so  marked 
as  to  be  easily  detected;  and  yet  so  long  as  there 
are  no  symptoms  operative  interference  is,  aa 
a  rule,  to  be  avoided.  If,  however,  there  be  a 
wound  leading  down  to  the  bone  in  a  depressed 
fracture  without  symptoms,  operative  measures 
may  be  called  for.  When  a  oepressed  fracture 
is  accompanied  by  primary  brain  symptoms  an 
operation  for  the  purpose  of  raising  or  remov- 
ing the  depressed  fragments  is  usually  neces- 
sary. Cases  occasionally  occur  in  which  urgent 
symptoms  of  cerebral  pressure,  such  as  uncon- 
sciousness or  craivulsions,  persist  for  a  long 
time  and  are  rrileved  at  once  tm  the  pressure 
being  removed. 

Praotnrei  of  tiie  Base  may  be  direct  in- 
direct, but  in  most  cases  are  indirect,  i.e.,  the 
bones  give  way  at  a  point  remote  from  the 
seat  of  the  blow.  At  certain  parts,  however, 
the  bones  of  the  base  are  so  thin  that  if  direct 
pressure  be  brought  to  bear  upon  them  th^ 
readily  give  way.  Thus  scissors,  slate  pencils, 
knitting  needles,  and  other  objects  have  often 
been  thrust  into  the  skull  through  the  orbits  or 
the  nostrils  and  have  givea  rise  to  wounds  which 
are  very  serious  because  of  fhe  readiness  with 
which  the  brain  may  be  injured  and  bacteria 
introduced.  The  only  symptoms  that  can  be 
depended  upon  as  indicating  a  fracture  of  the 
base  of  the  akull  are  connected  either  with  an 
escape  of  the  substance  of  the  brain,  or  blood, 
or  watery  fiuid,  or  with  an  injury  done  to  the 
nerves  as  they  emerge  at  the  base.  Bleeding 
from  the  mouth  or  nose  or  from  the  ear  occurs 
in  about  half  the  cases.  A  copious  watery  dis- 
charge from  tiie  ear  ms  formerly  regarded  as  a 
diagnostic  sign  of  fracture  of  the  base.  Opera- 
tive interference  is  veiy  seldom  required  in  these 
fractures.  Consult:  Harrison  Allen.  "Clinical 
Study  of  the  Skull,"  in  Smithsonian  Institution, 
Miacellaneoua  Collections,  vol.  xxxiv  (Washing- 
ton, 1890)  ;  Heinrich  von  Eggeling,  Phyaiog- 
nomie  and  SchSdel  (Jena,  1911),  containing  a 
bibliography;  L.  B.  Bawling,  Surgery  of  the 
akull  and  Brain  (Oxford,  1912)  ;  also  general 
works  on  comparative  anatomy  and  physiology. 

8ETTNX  (from  Abenaki  $egankv,  Cree  see- 
oanok,  skimk).  A  fur-bearing  mammal  of  the 
genus  Mephitis  of  the  weasel  family  (Mua- 
telidte),  approaching  the  badgers  in  the  length- 
ened claws  of  the  forefeet,  in  the  plantigrade 
hind  feet,  in  dentition,  and  in  habits.  Skunks 
are  found  only  in  America,  distributed  in  many 
species  from  northern  Canada  to  Patagonia. 
They  are  of  moderate  size,  with  long  hair,  bushy 
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tails,  and  black  and  white  marlEings.  All  have 
nocturnal  habits  and  are  noted  for  excessive 
development  of  the  anal  glands,  common  to  moat 
of  the  family  (see  Badges;  Polecat;  etc.), 
from  which  an  acrid  fetid  diKharge  may  be 
projected  to  a  oonaiderable  distance.  The  beet- 
known  species  to  which  the  name  ordinarily 
refers  are  the  common  slcimks  of  eastern  North 
America  {Mephitis  mephitis  and  putida),  which 
are  numerous  from  New  England  and  Canada, 
nearly  as  far  to  the  north  as  timber  grows, 
south  to  Virginia.  I^ie  l>ody  is  about  18  inches 
long  and  the  tail  about  9  mchea,  but  consider- 
i^le  Tariation  occura,  and  females  are  always 
mailer.  In  the  United  States  and  Canada,  as 
a  whole,  nine  species,  comprising  18  forms,  are 
rec<^ized. 

Skunks  are  wholly  terrestrial  and  live  in  dens 
and  burrows,  usually  of  their  own  excavation. 
They  are  sluggish  in  movement  and  usually 
show  little  fear  of  human  l>eings.  Although 
chiefly  nocturnal,  they  are  often  seen  in  the 
daytime.  They  hibernate  only  during  the  se- 
verest part  of  the  winter.  Five  to  seven  young 
are  bom  in  May  in  the  north.  Their  food  con- 
sists largely  of  mice,  reptiles,  insects,  and  birds' 
egga.  In  many  parte  of  the  United  States  they 
destroy  the  white  grubs,  a  great  pest  in  lawns 
and  meadows.  The^  occasionally  rob  the  poul- 
try yard,  but  this  is  offset  by  their  destruction 
of  noxious  mammals  and  insects.  SlnmkB  have 
been  trapped  for  fura  ever  since  the  settlement 
of  the  country  by  white  men,  and  attempts 
have  been  made  to  breed  them  in  confinement, 
meeting  with  some  success.  The  fur  is  some- 
times sold  under  the  name  "Alaska  sable."  Ap- 
parently there  is  but  one  molt  in  a  year,  oocnr- 
ring  in  late  summer  or  in  autumn. 

That  which  particularly  distinguishes  skunks 
from  other  animals  is  their  means  of  defense — 
the  ejection  of  a  malodorous  fluid,  speedily  dis- 
couraging the  boldest  aggressor.  The  fluid  is 
•ecreted  by  two  anal  ^mds  like  those  pos- 
sessed by  other  members  of  the  Mnstelida,  out 
larger  and  more  muscular.  They  lie  one  on  each 
side  of  the  rectum  and  are  embedded  in  a  dense, 
gizzard-like  mass  of  muscle,  which  serves  to  com- 
press them  BO  forcibly  that  the  contained  fluid 
may  be  ejected  to  the  distance  of  16  feet.  Each 
sac  is  furnished  with  a  single  duct  that  leads 
into  a  prominent,  nipple-like  papilla  ttiat  is 
capable  of  being  protruded  from  the  anus  and 
by  means  of  which  the  direction  of  the  jet  is 
governed.  This  liquid  causes  acute  distress 
when  in  contact  with  mucous  membrane,  as, 
e.g.,  the  eyes. 

The  skuidcg  west  of  the  plains  are  divided  into 
several  species,  that  of  the  northwest  being 
Mephitis  hudsonioa.  In  the  southern  and  west- 
em  United  States  and  throughout  Mexico  oc- 
cur also  small  striped  skunks  of  another  genus 
iSpilogale),  marked  with  four  narrow  stripes 
breaking  into  moU  and  crosslwrs  on  the  rump; 
these  ore  called  zorillos  in  the  Spanish-speaking 
countries.  Still  another  well-known  form  is 
the  conepate,  mapurito,  or  white-backed  skunk 
{Oonepatus  mapurito),  which  is  found  from 
Arizona  throughout  Central  and  South  America. 

Bibliography,  ,  Elliott  Coues,  Fur-Bearing 
Animals  ( Washington,  1874 ) ,  and  the  many 
authorities  therein  referred  to;  C.  H.  Merrlam, 
"Mammals  of  the  Adirondack  Region,"  in  Trans- 
actions of  the  lAmuean  Society  of  yew  York, 
vol.  i  <«ew  York,  1882):  North  American 
Fauna,  Was,  4.  20.  Z6  (Washington^  1890-1908) ; 


E.  T.  Seton,  Life-Bistories  of  Northern  Animals 
(New  York,  1900) ;  Stone  and  Cram,  American 
Animal*  (new  ei.,  ih.,  1914} ;  F.  M.  Holbnxdc. 
Bkunk  Culture  for  Pnfit  (Chicago,  1916).  See 
Plate  of  MiNOB  Cabnitoses  with  Cabnivwa. 

SETTNK  CABBAGE  (so  called  because  of 
the  fetid  odor ) ,  SymplooarptiS  fcetidus,  or 
Spathyema  fcetida.  A  plant  of  the  family  Ara- 
ceie,  growing  in  bogs  and  moist  ground  from 
Nova  Scotia  to  Florida  and  west  to  Missouri 
and  Minnesota.  The  hooded,  shell-shaped,  rather 
fleshy,  variegated  purplish  spathe  appears  in 
earliest  spring  before  the  smooth,  radical,  ovate, 
heart-shaped  leaves.  All  parts  of  tlie  plant, 
e4>ecially  when  bruised,  emit  a  fetid  skunkish 
odor.  The  fruit,  which  ripens  in  September,  is 
a  roughened  globular  mass  2  or  3  inches  in 
diameter.  In  the  northwestern  United  States, 
extending  through  Alaska  to  Japan  and  8il>eria, 
is  a  related  plant  (Lysichitum  caintshatcen$e)t 


SEUin  CAB B AOS. 

Leaf  muoh  reduced  aa  oompved  with  apathe. 

which  from  its  resemblance  to  the  above  is  also 
called  skunk  cabtuge.  The  name  given  the  skunk 
cabbage  by  Linnsus  was  Draaontium  foetidum; 
however,  the  name  Dracontium  is  now  given  to 
a  genus  of  about  a  dozen  species  of  tropical 
aroids  which  have  somewhat  similar  flowers,  but 
a  vwT  different  habit  of  growth, 

MnTNK  POBPOISE.  The  bay  porpoise,  so 
called  on  account  of  its  variegated  black  and 
white  markings.  See  Pobpoise,  and  accompany- 
ing illustration. 

SKUNK  TTTBTIiB.  The  musk  turtle,  or 
musk  tortoise  (q,v.),  so  called  in  reference  to 
its  vile  odor. 

SKUFSETINA,  skvpsh-tfi'nft  ( Serv.,  as- 
sembly).  The  name  of  the  Servian  national  par- 
liament.   See  Sebvia. 

SKTTTABI,   See  Scutabi. 

SKY.    See  Atmosphere:  Cloud;  DrsT. 

SKYE,  ski.  The  second  largest  of  the  Scot- 
tish islands  and  the  most  northerly  of  the  inner 
Hebrides  (q.v. ),  forming  part  of  the  Ck)unty  of 
Inverness,  from  the  mainland  of  which  it  is 
separated  by  a  narrow  channel  (Map:  Scotland, 
B  2).  Area,  636  square  miles.  Skye  has  moun- 
tain and  moor,  but  contains  arable  and  posture 
luid.  Tlie  Coolin  Hills  stretch  irregularly  from 
southwest  to  northeast,  culminating  in  the  peaks 
of  Scoor-nan-Oillean   (3167  feet)    and  Seoor 
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Dearg  (3233  feet).  The  moBt  famous  scene  in 
this  r^on,  immortalized  by  Sir  Walter  Scott 
in  the  Lord  of  the  Itlea,  is  Looh  Coirui^;,  a 
fresh-water  lake  near  the  end  of  the  Bay  of 
Scavaig.  Glen  SUgachan  has  fine  Highland 
scenery.  The  coasts  abound  in  extoosive  fish- 
eries of  herring  and  cod,  and  lobster  catching  is 
also  carried  on.  Bhee^  raising  engrosses  almost 
exclusively  the  attention  of  the  farmers.  The 
island  produces  a  well-known  breed  of  pet  dog. 
The  principal  exports  are  cattle  and  she^i 
wool,  flsh,  uell  fish,  and  ^gs.  There  are  manu- 
factures of  tweed  at  Portree  and  of  whisky  at 
Carabost.  The  principal  port  of  Skye  is  Por- 
tree, a  picturesque  village.  jVmong  toe  famous 
castles  are  liiose  of  Armadale  and  Dunresan. 
Pop.,  1901,  14,642;  1911,  14,278,  «hie^  Celtic, 
with  a  mixture  of  the  Norse  element.  The  com- 
mon language  is  Gaelic.  Consult;  Smith,  A 
£l«mm«r  in  Bkye  (Edinburgh,  1880);  A.  P. 
Abraham,  Rock-Ol^n^g  in  Bkye  4  New  York, 
1906) ;  James  Boswell,  Tour  m  Hm  HOnidea, 
in  Ereryroan^s  Library  (ib.,  1909). 

BKYK  TBBBIBB.   See  Tebbieb. 

SXYIiABK.  A  European  lark  {Alauda  or- 
venm),  the  lark  (q.v.)  par  excellence  of  Great 
Britain,  which,  notwithstanding  the  dullness  of 
its  brown  plumage,  is  a  universal  favorite  on 
account  of  the  sweetness  of  its  song,  which  it 
pours  forth  while  flying.  More  rardy  it  sings 
on  the  ground.  It  is  in  gi^t  r^ute  as  a  cage 
bird  and  sings  well  in  confinement,  flutteriiu  its 
wings  while  singing,  as  if  still  desinma  of  lib* 
erty.  It  abounds  in  open  but  cultivated  dis- 
tricts and  is  common  in  most  parts  of  Ean^e, 
but  from  the  north  it  migrates  southward  before 
winter.  It  is  a  native  of  Asia  and  a  winter 
visitant  to  north  Africa.  It  has  been  intro* 
duced  into  America  and  has  become  naturalized 
on  Long  Island.  It  makes  its  nest  generally  in 
an  (^>en  field  and  often  under  shelter  of  a  tuft 
of  herbage  or  a  clod  of  earth,  lays  four  or  five 
mottled  eggs,  and  generally  produces  two  broods 
in  a  season.  It  is  not  grc^rious  in  summer, 
but  in  winter  large  flocks  assemble,  and  at  this 
season  many  are  taken  for  food  in  the  south  of 
Europe  by  trapping.  See  Plate  of  Labes  and 
Stablings. 

The  crested  lark  {Alauda  orwtoto),  very  simi- 
lar in  sise  and  plumage  to  tte  common  laric,  but 
having  the  feathers  of  the  crown  of  tiie  head 
more  distinctly  develc^ed  into  a  crest,  ^though 
a  very  common  bird  in  many  parts  of  Europe, 
has  very  seldom  beoi  seen  in  Great  Britain. 
The  wood  lark  (Alowfo  whorea),  a  smaller 
species,  not  infrequent  in  England  but  rare  in 
Scotland,  is  a  bird  of  very  delightful  song  and 
usually  sings  perched  on  the  branch  of  a  tree. 
It  frequents  wooded  districts  and  is  also  a 
favorite  cage  bird.  The  nearest  American  rep- 
resentative of  these  birds  is  the  shore  lark 
(q.v.).  Consult  J.  Ij.  Bonbote,  Birdt  of  Britain 
(London,  1907 )  ■ 

SKYROCKETS.    See  Ptbotbohnt. 

SKYBOS.    See  Sctbos. 

SKYSCBAPER,  A  popular  term  to  desig- 
nate a  tall  office  building,  such  as  has  become  an 
American  type  since  about  1891.  At  that  time 
the  modem  system  of  steel-frame  or  skeleton 
construction  began  to  be  developed,  first  in  Chi- 
cago, then  in  New  York,  making  possible  edifices 
of  over  10  or  12  stories,  the  previous  limit.  The 
highest  of  modem  skyscrapers  is  the  Woolwortfa 
BnUding  of  New  York,  over  700  feet  high,  whose 
summit  is  at  times  actually  lost  in  the  low  fog 


clouds  that  occasionally  settle  over  the  dty. 
See  Office  BortoiUQS;  Stkkl  Skiieton  Con- 
snucnoN. 

SLA,  sU.  A  seapwt  ot  Mcwocco.  See  Saixbb. 

8LABT,  Bl&a>«,  AooLF  (1840-1914).  A  Ger- 
man engineer,  born  in  Berlin  and  educated  there. 
He  was  instructor  at  the  Royal  Industrial  School 
in  Potsdam  (1873),  at  the  Industrial  Academy 
in  Berlin  (1876).  In  1882  he  became  professor 
of  the  theory  of  machines  and  electricity  at  the 
Technical  Institute  in  Charlottenburg  and 
(1884)  director  of  the  electrotechnical  iiUmra- 
tory  there.  In  19(3  he  was  made  professor  in 
the  University  of  Berlin.  He  wrote:  Verswshe 
fl6er  Kleinmotoren  (1879);  Kalorimetrische 
XJnterauchungen  u&er  den  KreiaproecM  der  Gas- 
mtuchine  (1894) ;  Die  nettesten  Fortadhritte  auf 
dem  Gehiete  der  Funkentelegraphie  (1901). 

BLADE,  slfid,  Felxx  (1790-1868).  An  Eng- 
lish antiquary,  born  in  Lambeth,  then  a  suburb 
of  "Ltaxwa.  On  the  death  of  his  elder  brother 
he  inherited  the  family  estate  of  his  mother  in 
Yorkshire,  known  as  Halsteads.  In  1866  he 
was  elected  a  member  of  the  Society  of  Anti- 
quaries. Slade  expended  a  lai^e  fortune  in 
collecting  books,  bindings,  engravings,  manu- 
scripts, carvings,  glass,  and  pottery,  which  were 
bequeathed  to  the  British  Museum,  and  be- 

?[ueathed  £35,000  for  art  professorships  at  Ox- 
ord,  Cambridge,  and  University  Collie,  Lon- 
don. John  Ruakln  was  the  first  Slade  professor 
at  Oxford.  Consnlt  the  Guide  to  th«  Blade  Col- 
lection  of  Print*  in  the  British  Muaewn  (1869) 
and  the  Catalogue  to  the  Blade  Collection  of 
GloM  (London,  1869). 

SLA^EN,  DOUQLAS  (Bbooee  Whixlton) 
(1856-  ).  An  English  author,  bom  in  Lon- 
don. He  studied  at  Trinity  College,  Oxford, 
and  went  to  Australia  (1879),  where  he  became 
the  first  professor  of  history  in  the  Univer- 
sity- of  Sydney.  Subaeqi^tly  he  traveled  much 
and  settled  in  London  as  a  writer.  His  work 
includes:  Fritkjof  and  Inge^jorg  (1882);  Poe- 
try of  Eailes  ( 1883 ) ;  In  Cornwall  and  Aoroaa 
the  8ea  (1886);  Edward  the  Black  Prince 
(1886),  an  epic  drama;  The  Spanish  Armada 
(1888) ;  The  Japs  at  Home  (1892)  ;  A  Japanese 
Marriage  (1896);  A  Bicilicm  Marriage  (1905); 
Egypt  and  the  English  (1908) ;  The  Unholy  Es- 
tate (1912) ;  Ttoenty  Tears  of  my  Life  (1813) ; 
Queer  Things  about  Japan  (1913);  The  Real 
"Truth  about  Germany"  (1914);  Bis  German 
Wife  (1916). 

SLAO  (Swed.  alagg,  dross,  slag;  connected 
with  Goth.,  OHG.  alahan,  Ger.  scklagcn,  to 
strike,  AS.  slean.  Eng.  slay),  Scohia.  Fused 
compounds  resulting  from  the  reduction  of  a 
metal  from  its  ores.  In  fire  metallurgy  of  ores 
sufficient  quantities  of  materials  are  added  to 
facilitate  Uie  fusing  of  the  nonmetallic  elements, 
which  are  thus  s^arated  from  the  metals.  The 
fused  earthy  matter  is  called  slag.  It  consists 
of  compounds  of  silica  in  combination  with  lime, 
alumina,  or  other  bases.  Some  metal  usually  re- 
mains in  the  slag,  and  in  the  early  days  of  smelt- 
ing so  much  metel  was  so  lost  that  many  ancient 
slag  piles  are  being  reworked  now  at  a  profit. 
Depending  on  the  composition  and  rate  of  cool- 
ing slags  are  glassy,  crystallized  or  stonelike, 
and  earthy.  Sugs  are  now  utilized  in  many 
ways.  (See  Ibok  and  Stbxl;  Cement.)  Pav- 
ing and  buildit^  blocks  are  molded  from  it. 
Railroad  ballast  and  road  surfacing  utilize 
much  of  the  siqiply,  while  much  is  also  used  in 
making  cements.    Slags  from  basic  steel  proc- 
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ones  oontaia  much  phoaphoruB  and  conse^uenily 
are  mode  use  of  in  the  production  of  fertilizers. 

SLAXTDEB  (OF.  evOandre,  eaoandele,  toan- 
del^  from  Lat.  mmndalum,  from  Gk.  vKat^dK^jSpop, 
aiuMdaUthrtm,  stumblinc^lock,  offense,  Bcan&tl; 
connected  with  Lat.  soandere,  to  climb).  Defa- 
mation committed  by  speech,  either  by  vocal 
sounds  or  by  the  sign  langua^  of  the  deaf  and 
dumb.  English  law  diBtUiguishea  sharply  be- 
tween libel  (q.T.)  and  slander.  The  latter  is 
"actionable  only  when  special  damage  can  be 
f^med  to  have  been  its  proximate  conaeonene^ 
or  whoi  it  conveys  imputatimis  of  certain  kinds.** 
(For  enumeration  of  these  special  imputations, 
as  they  existed  at  common  law,  see  Detaua- 
TXON.)  In  England  and  in  many  of  the  United 
States  the  oral  imputation  of  unchastity  to  a 
fonale  has  been  declared  actionable  by  statute 
without  proof  of  special  damage. 

Although  slander  is  one  of  the  few  torts  in 
which  malioe  (q.T.)  is  an  essoitial  element, 
that  term  in  this  emneetion  means  only  that  the 
defamation  must  have  heen'  uttered  without  inst 
cause  or  excuse.  Actual  ill  will  on  the  part  of 
the  speaker  towards  the  plaintiff  is  not  neces- 
sary, unless  the  occasion  of  its  utterance  was 
conditionally  privil^ed,  as  in  the  case  of  a 
statement  by  a  master  about  the  character  of  a 
servant  made  to  one  whose  inquiries  he  may 
lawfully  answer  in  good  faith. 

As  slander  crasistB  in  uttering  words  to  the 
injury  of  another's  reputatini,  it  follows  that 
they  must  have  been  uttered  to,  or  in  the  hear- 
ing of,  third  persons  who  understood  ihem.  It 
is  not  essential,  however,  that  the  speaker  knew 
of  tiie  presence  of  the  others.  Even  though 
they  were  concealed  from  him,  if  they  overheard 
hia  slanderous  words,  a  case  of  "publication"  by 
him  is  made  out.  Nor  is  it  any  defense  to  one 
who  reports  a  slanderous  statement  that  he  gave 
the  name  of  his  informant  and  eniressed  no 
opinion  as  to  its  truth.  Of  oonrse,  the  troth  of 
the  ddamatory  matter  may  be  set  up  as  a  de* 
fense;  for  the  law  will  not  permit  a  man  to 
recover  damages  in  respect  of  an  injury  to  a 
reputation  which  he  ou^t  not  to  possess.  The 
plaintiff  need  not  prove  the  falsity  of  the  alleged 
slander,  however,  as  that  is  presumed  from  its 
defamatory  character.  Hence,  if  the  defendant 
does  not  prove  truth  as  a  defense,  he  may  be 
liable. 

It  is  sometimes  difficult  to  determine  whether 
particular  language  is  slanderous  or  whether  it 
IB  only  "fair  comment."  This  difficulty  is  gener- 
ally one  of  fact,  to  be  solved  by  the  jury.  The 
rule  of  law  on  this  topic  seems  to  be:  Where 
a  person  has  done  or  published  anything  which 
may  fairly  be  said  to  have  invited  comment, 
every  one  has  a  right  to  make  fair  and  proper 
comment  thereon.  He  may  freely  criticize  such 
acts  or  publications;  but  his  criticism  must  be 
limited  to  th^r  character  and  consequences  and 
not  directed  against  the  personality  of  the  actor. 
Constilt:  Sir  Frederick  Pollock,  The  Latp  of 
Torts  (8th  ed.,  London,  1908);  W.  B.  Odgers. 
Digest  of  the  Law  of  Libel  and  Blander  (5th  ed., 
ib.,  1911) ;  M.  L.  Newell,  Law  of  Slander  and 
Libel  in  OwU  and  Criminal  Caaes  (3d  ed.,  Chi- 
cag<^  1914 ) .  See  Dbtamation  ;  Peivilbmkd 
CoHicuinoATioN;  Tobt. 

SLAHBSB  OT  TITLE.  The  disparagement 
of  the  property  of  another  to  his  damage  by 
false  and  malicious  statementa.  This  species  of 
tort  (q.v.)  took  its  name  from  the  fact  that  for 
a  emsiderable  period  its  only  form  was  tiiat  of 
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misrepresentations  of  a  person's 
titTe  to  real  property.  At  present  it  is  utended 
to  such  statements  concerning  any  property  in- 
terest. Accordingly  a  disparaging  pablieation 
about  the  quality  of  a  public  dinner  served  by 
a  caterer,  or  about  the  age  of  a  race  horse,  or 
about  the  right  to  use  a  particular  trademark, 
if  false  and  malicious  and  causing  special  dam- 
age to  the  plaintiff,  is  an  actionable  slander  of 
title.  It  will  be  observed,  therefore,  that  the 
name  haa  ceased  to  be  really  descriptive  of  the 
tort.  Hie  wrong  may  be  committed  without 
slandwing  any  one  and  without  affecting  titie 
to  any  pn^ieriy,  and  it  is  immaterial  Aether 
the  statement  is  oral  or  in  writing,  exc^t  that 
the  damages  are  likely  to  be  larger  in  the  latter 
instance. 

Not  only  must  the  malicious  statement  cause 
actual  damage,  but  it  must  be  a  statement  of 
fact  and  not  one  of  opinion  merely.  Not  being 
an  aetion  for  injury  to  the  person,  slander  tn 
title  is  not  subject  to  the  common-law  rule  that 
a  personal  action  dies  with  the  person. 

SLANG  (origin  uncertain;  probably  a  eant 
use  of  the  archaic  preterite  slang,  r^arded  as  a 
participle  of  sling,  AS.,  OHG.  slingan,  Ger. 
achlingen,  to  fling,  slin^).  Colloquial  words  and 
phrases  originating  chiefly  in  the  lower  classes 
of  society  or  in  professional  jargon.  The  term 
may  also  include  words  and  phrases  formally  in 
hannony  with  the  standard  usage,  but  which 
in  meaning  diverge  from  this  norm  so  far  as  to 
be  generaUy  cmuldered  inelegant  and  vulgar. 
The  imporumce  of  slang  in  the  semasiolc^ical 
devel(^ment  of  language  (see  ^oubiologt)  is 
great,  for  it  tends  to  enrich  the  language  with 
new  words  and  add  new  meanings  to  terms 
which  it  already  contains.  Condemnation  of 
slang,  therefore,  finds  little  support  from  a 
linguistic  point  of  view.  Slaqg  is  the  radical 
eounterpoit  of  oimservative  purism,  and  the  two 
exravise  a  constant  check  on  each  other  as  a 
necessary  condition  to  the  development  of  lan- 
guage. It  need  hardly  be  added  that  vulgar 
slang  is  to  be  condenmed  unsparingly.  Slang 
is  furthermore  the  vocabularistic  side  of  dialect 
and  accordingly  governed  by  the  laws  control- 
ling dialectic  growth.  (See  Dialbct.  )  If  there- 
fore a  given  slang  expression  is  found  for  any 
reason  to  supply  a  need  on  aceount  M  it^  shade 
of  meaning  or  its  superior  convenience  over  a 
word  in  use,  it  may  be  adopted,  though  often 
on  sufferance^  into  uie  standard  language.  The 
life  of  the  average  slang  word  is  short.  Such  a 
term  may,  however,  lutimately  become  recog- 
nized even  by  the  most  conservative  purist  and 
thus  lose  its  character  as  a  slang  word,  as  "bliz- 
zard," "skyscraper,"  and  "graft"  which,  orig- 
inally slahg,  are  now  standard  in  America. 

The  basis  of  slang  is  metaphor  (q.v.).  In 
poker  players  cash  their  "chips"  at  the  close 
of  the  game.  Hence  comes  the  phrase  "to  pass 
in  his  chips,"  as  equivalent  to  death.  Again,  a 
girl,  as  being  plump  and  of  a  peachlike  com- 
plexion, is  called  a  "peach";  or  as  being  digni- 
fied and  of  exceptional  beauty,  a  "queen";  while 
a  cIumBy,  inept  person  is  named  a  "lobster." 
Though  such  terms,  drawn  intentionally  from 
slang  unrecognized  in  literature,  seem  at  first 
sight  vulgar,  equally  violent  transfers  of  mean- 
ing have  been  made  in  course  of  time  in  literary 
usage.  The  evolution  of  the  French  t^e,  head, 
from  the  Latin  testa,  jar  (found  also  in  the 
later  Latin  poets  in  the  sense  of  "skuir*),  is  in 
itself  no  better  than  the  English  "mug"  for 
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"face,"  yet  Ute  is  oonusidered  standard,  while 
"mug"  ia  regarded  as  slang.  On  the  other  hand, 
co-tain  words  and  phrases  formerly  n^arded  as 
strictly  literary  are  now  slang,  at  least  in  cer- 
tain collocations.  Aa  fiunlliar  examples  of  this 
may  be  cited  "awlnl,*'  "fierce,*'  "keen,"  "wise," 
in  such  phrases  as  "an  awful  sweU,"  "a  fl^e 
bat,"  "to  be  keen  on  s<mietbing,"  or  "to  put  a 
man  wise."  Not  only  does  the  inexact  use  of 
the  word  make  it  slang,  but  frequently  it  seems 
to  be  the  brevity  and  commonness  of  the  term 
which  render  it  objectionable.  Akin  to  this 
class  is  the  slang  of  clipped  words,  as  "enthuse" 
for  "make  enthuaiastic,'^  "beattt"  for  "beauty," 
"gent"  for  "gentleman,'*  etc.  The  (Ejection  to 
such  words  seoDs  justifiable  on  linguiBtic  as 
well  as  on  aesthetic  grounds.  A  prolSSc  source 
of  sUng  is  euphemism,  especially  that  which  is 
baaed  on  propriety.  Akin  to  euphemistic  slang 
are  clipped  oaths,  now  little  used,  though  com- 
mon in  earlier  Englisb.  Examples  of  these  are 
"zounds,"  "od's  lif^"  "by  cock  and  pie,"  and  in 
modem  otage  the  nisUc  oathi  "dod  rot,"  "sol 
dam,"  "I  swan,"  and  the  low  city  form  "hidly 
Gee^"  Another  class  of  slang  comes  from  for- 
eign languages.  This  enters,  as  .a  rule,  among 
the  higher  circles  of  society  and  is  therefore 
wider  in  vogue  and  more  lasting  in  vitality. 
Here  belong  jif»  de  siicle,  "up  to  &te,"  bon-ton, 
"high  socie^,"  as  well  as  translated  expres- 
sions, as  "to  save  oae'B  face,"  i.e.,  "to  preserve 
one's  credit  or  self-respect  in  the  eyes  of  others." 

Every  grade  of  society  acd  almost  every  pro- 
fession has  its  slang.  These  varieties  are  so 
different  as  to  be  almost  unintelli^ble  in  other 
circles.  Hie  slang  of  the  race  course,  prize  ring, 
and  barroom  are  distinct  from  one  another  and 
stand  in  marked  contrast  to  the  slang  of  the 
cultured  classes.  Here,  again,  there  are  separ- 
ate slangs  for  the  artist,  the  actor,  the  stock- 
broker, tiie  club  man,  and  the  university  man. 
It  is  io  the  colloquialisms  of  the  two  latter 
classes,  indeed,  that  slaag  is  touui  which  ts  not 
so  Inctmaistent  with  good  taste.  Intrinsically 
there  is  no  reason  why  one  slang  should  be 
preferred  to  another,  and  it  is  as  proper  to 
q»eak  in  low  slang  of  "winning  by  a  neck,"  or 
"putting  to  sleep,"  or  "rushing  the  growler," 
as  to  use  the  high  slang  of  "a  slump  in  the 
market,"  "doing  a  turn,"  "skying  a  picture," 
or  "boning  up  with  a  crib  for  an  exam."  The 
only  criterion  is  the  exact,  intdligible  expres- 
sion of  the  idea. 

Closely  enmected  with  profeasional  slang  is 
cant,  and  Uie  two  often  overlap  so  as  to  be  dis- 
tinvniabable  only  bpr  some  arbitrary  rule.  Cant 
di&rs  from  elans  in  that  it  is  ori^nally  inten- 
tionally unintell&ible  to  any  but  members  of 
the  profession,  altiiou^  it  may  of  course  spread 
even  into  the  literary  language.  Cant,  like 
slang,  is  of  all  grades.  It  ranges  from  thieves' 
cant,  as  "douse  ue  glim"  for  "put  out  the  light," 
or  "pinch  a  cove's  wad  and  ticker,"  for  "steal 
a  man's  money  and  watch,"  through  stage  cant, 
such  as  "see  the  riiost  walk,"  for  "to  get  one's 
■alary,'*  "angel"  tor  "patron,"  up  to  financial 
cant,  as  "a  fiyer  in  futnres,"  and  artists'  jargon, 
as  "to  chic"  for  "to  sketch  frtim  memory,"  or 
"to  sky  a  picture"  for  "to  hang  it  too  high  in 
an  exhibition." 

Among  the  many  minor  varieties  of  slang  may 
be  mentioned  back,  centre,  and  rhyming  slang. 
Back  slang  is  founded  by  roughly  spelling  words 
badcwmrd.  Centre  slang  is  more  daborate.  The 
middle  vowel  of  the  wora  to  be  turned  into  slang 
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is  taken  as  the  initial  letter,  followed  by  the 
latter  part  of  the  original  word.  To  t^is  the 
first  part  of  the  word  is  added.  In  rhyming 
slang  a  phrase  which  rhymes  with  the  word  to 
be  disguised  is  snbstitated,  aa  "ajvles  and 
pears"  for  "stairs."  The  necessity  of  slang  is 
shown  by  its  universality.  Mot  only  is  it  cur- 
rent in  all  modem  languages,  but  it  is  used 
by  the  most  cultured  society,  despite  puristic 
attempt  to  suppress  it.  It  is  not  a  characteris- 
tic of  modem  languages  alone,  for  it  abounds 
in  the  more  popuur  literature  of  Greece  and 
Rome,  as  in  the  comedies  of  Aristophanes  and 
Plantus,  or  in  the  Batj/ria  of  Petrwius. 

Bibliograi^y.  English :  J.  C.  Hotten,  Slanff 
Dictionary  (London,  1886);  A.  Barrire,  Argot 
and  Slang:  French  and  Engliah  Dictionary  of 
Cant  Word»  (ib.,  1889) ;  James  Maitland,  Amer- 
icon  Slang  Dictionary  (Chicago,  1891);  Earl 
Lentzner,  CoUmial  English:  Olo$9ary  of  Atw- 
tralian  Worda  (Londcm,  1801;  Oer.  ed.,  Halle, 
1892) ;  Barrire  and  Leland,  Dictionary  of  Slang, 
Jargon,  and  Cant  (2  vols.,  London,  1897) ;  Far- 
mer and  Henley,  Slang  and  its  Analoguea  (7 
vols.,  ib.,  1890-1904) ;  id.,  Diotionary  of  Slang 
and  Collogitial  BngKah  ( ib.,  1905) ;  Karl  Knorts. 
AmerikatUache  Redcntarten  und  VolksgebrSuche 
(Leipzig,  1907);  J.  R.  Ware,  Paaaing  Enclish 
of  the  Victorian  Era  (New  York,  1909) ;  O.  E. 
BossoD,  Slang  and  Cant  in  Jerome  E.  Jerom^t 
Works:  A  Study  (Cambridge,  1911);  F.  K. 
Sechrist,  Ptychology  of  Unconventional  Lan- 
guage (Worcester,  Mass.,  1913) ;  A.  H.  Dawson, 
Dictionary  of  EngUah  Slamg  and  OoUoquiaUanu 
(New  York.  1018);  J.  MT  SuUivan,  Criminal 
Slang  (Boston,  1914) ;  for  school  slang  in  Eng- 
land: R.  G.  Wraich,  Winchester  Word-Booh 
(Londtm,  1901),  and  C.  R.  Stone,  Eton  aioaaary 
(ib.,  1902).  French:  Francisque  Michel,  Etude 
de  philologie  comfarie  «ur  I'argot  (Paris, 
1856 ) ;  Lor^dan  Larcfaey,  Dictionnaire  his- 
torique  de  I'argot  (lOth  ed.,  ib.,  1887-89); 
Rigand,  Dictionnaire  de  Pargot  modmme  (lb., 
1888) ;  Alfred  Devau,  Dictionnaire  de  la  langue 
verie  (new  ed.,  ib.,  1889);  Charles  Virmaitre, 
Dictionneiire  de  I'argot  fvn-de-sihcle  (ib.,  1894) ; 
R.  Yve-Plessis,  Bihliographie  raisotmie  de  Var- 
got  et  de  la  langue  verte  en  France  (ib.,  1001)  ; 
C^ire  Villatte,  Parisiemen  (6th  ed.,  Berlin, 
1906 ) ;  Raoul  de  La  Grasaerie,  Etude  soienti- 
fque  sur  I'argot  et  le  parler  populaire  (Paris, 
1007);  L.  Sainton,  L' Argot  anoien,  1455-1850 
(ib.,  1907);  id.,  Les  aouroes  de  I'argot  anoien 
{2  vols.,  ib.,  1012).  German:  F.  KInge,  Deutsche 
Studentenspraohe  (Straaslntrg,  1895);  P.  Horn, 
Die  deuiacho  BotdatentfraeKe  (Giessen,  1899) ; 
H.  Eleuz,  Sehelten-wltrterbuch  (Strassbnrg, 
1910). 

SLATE  (OF.  esdat,  Fr.  Mat,  splinter,  frag- 
ment, from  OHG.  slUsan,  Ger.  sohieissen,  AS. 
slitan,  Eng.  sUt ) ,  A  hard  fissile  rock  which  has 
been  produced  from  shale  or  clay,  or  more  rarely 
igneous  rocki^  by  metamorphism.  This  process 
by  means  of  hmt  and  pressure,  aided  fUso  pos- 
sibly by  moisture,  conscMidates  the  ori^al  rock 
and  obliterates  the  original  stratification,  devel- 
oping new  lines  of  parting  or  cleavage  planes 
along  which  slate  splits  easily  and  in  thin 
layers.  Many  fine-grained  shales  which  split 
readily  along  the  bedding  planes  are  erroneously 
called  slate,  but  true  slate  is  a  hard  and  com- 
pact rock,  little  likely  to  be  acted  on  by  the 
weathering  agmcies.  Owing  to  its  wigin,  slate 
is  found  craly  in  r^lona  ofmetamorphic  rocks, 
and  thovfore  its  geographical  distribution  Is 
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Bomewhat  reBiricted.  Ita  geological  range  ez- 
trads  from  the  Cambrian  to  the  Juras&ic.  Slate 
is  commonly  binieh  black  or  gra^  black  in  color, 
but  red,  green,  pnrple,  and  vari^ated  varieties 
are  known.  In  the  United  States  the  moat  im- 
portant slate  quarries  are  in  Maine,  Vermont, 
New  YoriE,  Pennsylvania,  Maryland,  and  Geor- 
gia. A  small  DTodaction  is  al^o  made  in  Call* 
fomia  and  Arkansas.  The  supply  of  slate  in 
Europe  is  derived  mostly  from  Wales  and 
France. 

Slate  is  usually  quarried  in  open  pits  and 
lees  rarely  by  underground  workings.  The  rock 
q[»lits  best  when  it  is  green  or  freshly  taken 
from  the  quarry.  Slate  u  extensively  employed 
as  a  roofing  material  and  for  sinks,  wasntuba, 
billiard-table  tops,  electrical  switchlwardB,  floor- 
ing, mantels,  blackboards,  school  slates,  pen- 
cils, and  in  acid  towers.  The  teste  applied  to 
slate  are  those  of  absorption,  frost  resistance, 
abrasive  resistance,  tou^ness,  resistance  to 
acids  and  eleetridty,  and  permanence  of  color. 

Slate  is  classified  as  roofing  slate  and  mill- 
stodc.  The  latter  Is  made  into  slabs  1  to  S 
inches  thidc  and  sold  at  prices  ranging  from 
4  to  SO  cents  per  square  foot. 

Roofing  slate  is  sold  by  the  square  (the  num- 
ber of  pieces  required  to  cover  100  square  feet 
with  3-inch  lap),  and  the  price  for  ordinary 
No.  1  slate  ranges  from  $3.60  to  $10  per  square. 

The  value  of  the  slate  produced  in  the  United 
States  in  1914  was:  roofing  slate,  $4,160,832; 
millstock,  $977,930;  other  uses,  $568,025.  The 
exports  amounted  to  $189,125. 

Bibllogra^7.  O.  P.  Merrill,  Stones  for 
Building  itnd  Decoration  (3d  ed.,  New  York, 
1903) ;  Heinrich  Ries,  Building  Stones  and  Clay 
Products  (ib.,  1912) ;  T.  N.  Dale,  "Slate  De- 
posits of  United  States,"  in  United  States  Oeo- 
logical,  Survey,  Bulletin  f/o.  586  (Washington, 
1914).  For  statistics,  see  volumes  on  mineral 
resouroes  issued  annually  by  United  States  Geo- 
Icttical  Surv^  (Washington). 

See  BuiLomo  Stone;  Mstauobphish*,  Shale. 

SLATEB.  A  city  in  Saline  Co.,  Mo.,  12 
miles  northeast  of  Marshall,  on  the  Chicago  and 
Alton  Railroad  (Map:  Missouri,  C  2).  It  is  in 
a  rich  grain  and  stock-raising  region.  Pop., 
1900,  2502;  1910,  3238. 

SIiATEB,  John  Fox  (1815-84).  An  Ameri- 
can manufacturer  and  philanthropist,  the 
nephew  of  Samuel  Slater,  who  introduced  cotton 
spinning  as  an  industry  in  America.  John  F. 
Slater  was  bom  at  Slatersville,  R.  I.,  and  after 
an  academic  training  took  charge  of  his  father's 
woolen  mill  at  Hopeville,  Conn.,  and  of  a  cotton 
mill  near  by,  at  Jewett  City.  In  1842  he  re- 
moved to  Norwich,  Conn.,  and  in  1872  became 
sole  owner  of  the  family's  mills.  He  was  a 
liberal  benefactor  of  local  institutions,  and  aa 
his  years  advanced  he  determined  to  set  apart 
$1,000,000  for  the  education  of  the  freedmen, 
( See  Slates  Fund.  )  Congress  voted  him 
thanks  and  a  gold  medal  for  his  benefaction. 
Consult  the  Memorial,  privately  printed  in  Nor- 
wich, Conn.  (1885). 

SLATEB,  Bauuel  (1768-1835).  An  Ameri- 
can manufacturer,  founder  of  the  cotton-spin- 
ning industiy  in  the  United  States.  He  was 
bom  in  Derbyshire,  England.  He  acquired  a 
thorough  knowledge  of  cotton  spinning  under 
Jedediah  Struti,  the  partno*  of  Richard  Ark- 
wrig^t,  xnd  in  1789  emigrated  to  the  United 
States  for  tiie  purpose  of  introducing  tiie  in- 
dustry, leaving  England  secretly  for  fear  at- 


tempts would  be  made  to  prevent  departure. 
In  January,  1790,  at  ^wtucket,  R.  I.,  he  en- 
tered into  a  c(mtract  to  build  and  equip  a  mill 
with  spinning  machinery  like  the  Arkwright 
system.  After  several  failures  tiie  machinery 
was  ecnnpleted  and  the  spindles  were  set  to 
work  Dee.  21,  1790.  In  1800,  with  his  brother 
John,  he  constructed  extensive  cotton  mills  on 
the  site  of  the  present  town  of  Slatersville, 
R.  I.,  accumulating  a  large  fortune  there.  By 
1810  there  were  in  the  United  States  100  mills 
in  operation,  all  on  the  Arkwright  system  after 
the  Slater  models.  In  1812  Skiter  constructed 
mills  at  Oxford,  Mass.,  and  in  1815-10  erected 
woolen  mills.  Consult  White,  Uemoir  of  Sam- 
uel Slater  (Philadelphia,  1836). 

SLATEB  Finn).  An  endowment  established 
by  John  F.  Slater  (q.v.)  in  1882  for  the  encour- 
agement of  industrial  education  among  the 
n^oes  in  the  South.  In  May,  1882,  Mr.  Slater 
transferred  $1,000,000  to  a  board  of  trustees, 
incorporated  by  the  State  of  New  York,  of  which 
PresMent  R.  B.  Hayes  was  the  original  chair- 
man. By  good  management  this  fund  has  al- 
most doubled,  and  the  annual  income  is  at  the 
disposal  of  the  trustees  for  n^o  education  in 
the  Southern  States.  Bishop  Haygood,  Dr. 
J.  L.  M.  Curry,  Dr.  Wallace  Buttrick,  and  Dr. 
James  H.  Dillard  have  been  general  agents  of 
this  fund.  The  trustees  have  stood  for  the  pro- 
motion of  normal  and  industrial  training  and 
have  given  largely  to  Hampton  and  Tuskegee 
institutes  and  lesser  amounts  to  several  kindred 
and  well-managed  institutions.  Consult  L.  P. 
Ayres,  8evm  Great  FowtdatUmt  (New  York, 
1911),  and  the  annual  Reports  of  th«  United 
States  Commissioner  of  Ednoatitm  (Wash- 
ington )j 

SLATIN(}TON.  A  borough  in  Lehigh  Co.. 
Pa.,  17  miles  northwest  of  Allentown,  on  the 
Central  of  New  Jersey,  the  Lehigh  and  New 
England,  the  Lehigh  Valley,  and  the  Philadel- 
phU  and  Beading  TailrMos  (Dfop:  Pennsyl- 
vania, K  S).  Structural  iron,  knit  goods,  and 
silk  are  manufactured,  and  there  are  fine  slate 
quarries  in  the  vicinity.  Settled  in  1738.  the 
borough  was  incorporated  in  1864.  Pop.,  1900, 
8773;  1910,  4454. 

SLATtN  FAflTTAj  sl&'tin  p&-shil',  Babon 
Rudolf  Carl  (1867-  )■  An  Egyptian  sol- 
dier, bom  near  Vienna,  Austria.  He  served  for 
a  time  in  the  Austriaii  army,  in  1878  entered 
the  Egyptian  service  under  General  Gordon,  and 
in  1881  became  Govemor-Oeneral  of  Darfnr. 
Not  long  after  his  appointment  to  this  post  the 
Mahdi  began  his  famous  religious  war.  and  in 
1884,  after  the  defeat  of  Hicks  Pasha,  Slatin 
was  captured  by  the  Mahdists.  He  became  the 
servant  of  Abdullahi,  who  afterward  succeeded 
to  power  on  the  death  of  the  Mahdi.  After  a 
captivi^  of  11  years  Slatin  succeeded  in  1895 
in  escaping  to  Lower  Egypt.  Upon  reaching 
Cairo  he  was  made  a  pasha  by  the  Khedive. 
In  1900  he  was  appointed  British  Inspector 
General  of  the  Sudan.  He  wrote  Fw-e  and  Sword 
in  the  Sudan  in  1896.  In  1906  he  was  made 
Baron  of  the  Austrian  Empire.  He  was  an 
honorary  major  general  in  the  British  army, 
but  in  the  latter  part  of  1914  renounced  this 
and  other  British  nonors. 

SLAUaBTEBHOUSX  CASES.  The  term 
applied  to  some  notable  cases  decided  by  the 
United  States  Supreme  Court  at  the  December 
term  of  1872.  The  cases  came  from  an  attempt 
of  the  L^fialature  of  Louisiana  to  place  re- 


Digitized  by 


Google 


StATTOBTEBHOlTSES  165 


SLAVEEY 


strietimB  on  the  butchery  industry  in  the  in- 
terest of  public  health  in  New  Orleans.  The 
restrictions  practically  amounted  to  a  denial  of 
the  right  of  the  general  public  to  engage  in  tiiat 
business,  and  suits  were  broujght  on  the  ground 
that  the  statute  was  an  infrii^enient  upon  tiie 
Fourteoith  Amendment  to  the  Constitution. 
The  cases  were  carried  to  the  Supreme  Court 
(q.T.),  where  it  was  held  by  a  majority  of  6  to  4 
that  it  was  not  the  purpose  of  the  Fourteenth 
Amendment  to  deprive  the  States  of  their  police 
power — this  remained  with  them  unimpaired; 
that  there  is  a  citizenship  of  the  United  States 
and  a  citizenship  of  a  State,  distinct  from  each 
other,  and  tiiat  the  privil^fes  and  immunities 
beloD^ng  to  the  latter  must  rest  for  their 
security  and  protection  where  th^  had  thereto- 
fore rested,  viz.,  npon  the  States. 

SLAUaHTBUSOTTSES.  The  first  attempt 
to  r^ulate  the  conduct  of  establishments  where 
animals  are  slaughtered  for  food  probably  was 
made  during  the  reign  of  Richard  II,  for  in  1388 
an  Act  of  Parliament  forbade  the  casting  of 
offal  and  other  refuse  of  slaiuhtered  animals 
into  rivers  and  other  waters.  During  the  nine- 
teoitfa  century  a  national  system  of  municipal 
slaughterhouses  was  established  in  France  and 
Germany  and  an  agitation  for  a  similar  system 
of  publio  ownership  was  under  way  in  Great  Brit- 
ain and  had  been  established  in  many  towns. 
This  great  public  improvement  originated  with 
Napoleon,  who  passed  a  decree  in  1807  for  the 
erection  of  public  abattoirs. 

In  Germany  each  town  council  has  authority 
to  erect  and  maintain  public  slanghterhonsea 
and  to  forbid  the  slaughtering  of  meat  else- 
where. It  may  also  provide  regulations  govern- 
ing the  inspection  and  sale  of  meat  not  slaugh- 
tered at  public  slaughterhouses  and  may  pro- 
hibit the  importation  of  prepared  meats. 

Inspection  in  England  has  not  been  made  com- 
pulsory by  parliamentary  enactment,  nor  has 
the  maintenance  of  municipal  slaughterhouses 
been  authorized.  Abattoirs  were  opened  in  Edin- 
burgh in  1851  and  in  Manchester  in  1872. 
Throughout  Europe  municipal  abattoirs  are  now 
considered  necessary  in  order  that  not  only  the 
slai^htering  of  animals,  but  also  the  inspection 
of  meat,  may  be  concentrated  and  regulated. 

In  the  United  States  the  modern  abattoir  sys- 
tem dates  from  the  middle  of  the  last  century, 
when  concentration  in  meat  packing  began  grad- 
ually to  supersede  the  killing  of  animals  on  a 
small  scide.  ^is  concentration  reduced,  but  did 
not  eliminate,  the  need  for  municipal  control  of 
abattoirs,  whose  conduct  usually  must  conform 
with  standards  set  by  local  health  authorities. 
The  largest  packing  centres  of  the  country  are 
Chicago,  Kansas  City,  St,  Louis,  Omaha,  etc., 
all  in  close  proximity  to  the  extensive  cattle- 
feeding  areas,  because  with  the  improved  system 
of  re^igerator  cars  it  is  advantageous  to  ship 
the  dressed  carcasses  to  Eastern  markets  rather 
than  the  lire  animals  to  be  killed  near  the  point 
of  oonsumption.  In  these  large  abattoirs  the 
dtvision  of  labor  is  carried  out  to  a  remarkably 
fine  d^ee,  which  renders'  each  man  extrranely 
expert  in  his  particular  part  of  the  work. 

The  United  States  since  Oct  1,  1906,  when 
a  meat-inspection  law  took  effect,  has  had  the 
broadest  and  most  stringent  Federal  inspec- 
tion of  meat  and  meat  products  of  all  countries 
in  the  world.  The  inspectors  are  located  in  all 
aliatt^rs  doii^  interstate  or  forrini  budness, 
and  the  regulations  against  diseased  meats  are 


very  rigid.  For  further  information  and  statis- 
tics, see  Packing  Industbt;  Abattoie.  Con- 
sult: F.  W.  Wilder,  Modern  Packing  Eoute 
(Chicago,  1905);  J.  P.  Donovan  (Westerner, 
pseud.),  Htmdimg  the  Hog  (Kew  York,  1910); 
O.  Schwarz,  Publio  Abattoirs  and  Cattle  Mwketa 
(Chicago,  1912). 

SLAVX  COAST.  A  geographical  name  for  a 
division  of  the  coast  of  Upper  Guinea.  It  owes 
its  name  to  the  active  slave  trade  formerly 
carried  on  there.    See  Dahoket;  Benik. 

SLAVE  ULKE.   See  Great  Slave  Lake. 

SIiA'VJSRT  ( from  slave,  from  OF.  Fr.  egOave, 
Ger.  Sklave,  slave,  Slav;  originally  referring  to 
Slavs  taken  by  Germans  in  war).  L^ally,  that 
status  of  an  individual  or  individuals  eharao- 
t«ized  by  perpetual  and  almost  cmnplete  loss 
of  personal  and  political  liberty;  tocially,  an 
institution  defined  by  law  and  custom  similar 
to  patria  poteatas,  comitatua,  and  to  vassalage, 
serfdom,  servitude,  and  apprcaiticeship  in  per- 
sonal and  economic  subjection,  but  diBtiiuniiBoed 
from  them  as  the  most  absolute  and  invonmtary 
form  of  human  servitude. 

The  slave  is  the  property,  chattel  or  rea^  of 
his  master  and  cannot  participate  in  the  dvil 
right  of  personal  freedom,  though,  except  in 
strict  Roman  law,  he  may  enjoy  limited  per- 
sonal rights.  Slavery  represents  a  stage  in 
social  or  industrial  organization  and  develop- 
ment. It  probably  coincidea  with  the  beginnings 
of  settled  agricultural  tribal  life,  but  its  ulti- 
mate origin  is  in  dependence  resulting  from  in- 
equality of  capacity  or  opportunity  between  in- 
dividuals or  sets  of  individuals  brou^t  into 
competitive  rdations.  Whether  recognized  by 
common,  statutory,  or  international  law,  slavery 
is  a  developing  status  varying  its  character  in 
place  and  time  as  defined  by  local  law  and  cus- 
tom. It  existed  anciently  among  Babylonians, 
Assyrians,  Egyptians,  Hebrews,  Persians,  Phoe- 
nicians, GredcB,  and  Romans  and  in  India, 
China,  and  Africa.  It  is  interpreted  in  ancient 
monuments  and  literature  and  locally  defined 
by  law.  Philosophie  justification  of  slavery, 
ancient  and  modem,  rests  historically  upon 
natural  subjection  and  difference  of  race  or 
creed,  or  both.  But  nationals  as  well  as  bar- 
barians, heathen,  and  heretics  have  been  en- 
slaved by  all  races.  (I^assical  philosophy,  He- 
brew and  other  ancient  religions,  Brahmanism, 
Buddhism,  Christianity,  and  Mohammedanism 
sanctioned  the  institution,  but  its  essential  sanc- 
tion rested  iu  law  defining  the  status  and  its 
incidents.  Of  the  chief  sources  of  slavery  (cap- 
ture in  war,  man  stealing,  purchase,  birth  by  a 
slave  parent,  and  action  of  law),  capture  was 
early  the  most  prevalent.  Hebrew,  Greek,  and 
Roman  slavery,  recruited  from  all  these  sources, 
more  often  than  modem  slavery,  applied  to  a 
subject  the  equal  or  superior  of  his  master.  An 
extensive  slave  trade  with  the  Mediterranean 
islands,  Asia  Minor,  Africa,  or  southern  Europe 
aided  to  fill  Athens,  Corinth,  ^gina,  and  Italy 
with  vast  numbers  of  slaves,  numbering  often 
tiirice  the  free  men.  At  Sparta  conquered  helota, 
owned  by  the  rtate  but  let  to  individuals,  num- 
bered seven  to  one  Spartan. 

The  incidents  of  Greek,  Roman,  and  American 
slavery  are  strikingly  similar.  Tn  each  country 
the  slave  was  sold,  hired,  seized  for  debt,  and 
treated  as  his  master's  property,  chattel  or  real. 
He  was  controlled  by  whipping,  branding,  fet- 
ters, exile,  or  by  tie  of  affection  to  the  family. 
He  had  customary  limited  ri^its  of  marriage. 
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propertj,  maintenaiice,  contract,  religion,  and 
perBonal  security  and  sanetuair  (in  Greece). 
Post-Homerie  Oreece,  the  later  Boman  Empire 
and  some  American  colonies  of  the  eighteenth 
century  legalized  his  right  to  life  and  limb. 
Previously  Roman  slaves  were  "things"  in  the 
master's  domimca  poteatat,  subject  to  life  and 
death,  torture,  mutilation,  gladiatorial  combat, 
work  in  mines  under  drivers,  but  were,  like 
American  slaves,  superior  to  Greek  in  having 
greater  oppOTtunity  to  obtain  freedom.  Greek 
and  Roman  freedmen  gradually  became  free  men. 
Ctaaaieal  and  American  slave  labor  was  pnedial. 
domestic,  industrial,  clerical,  and  public.  Rome 
denied  slaves  civil  or  military  service.  Many 
Gre^  and  Roman  slaves  entered  learned  profes- 
sions. Italian  latifundia  worked  by  slaves  de- 
stroyed freehold  yeomanry  and  increased,  with 
harumesB,  danger  of  servile  insurrection.  Seri- 
ous revolts  occurred  in  Greece  and  Rome  and 
later  in  the  Wert  Indies,  but  North  America 
suffered  only  minor  local  insurrections,  such, 
e.g.,  as  Gabriel's  InsurreeticHi  (q.T.)  and  Nat 
Turner's  Insurrection.  (See  Tdbnb,  Nat.) 
The  closing  of  Roman  conquest,  iua  naturale, 
and  Christianity  modified  the  rigid  chattel  con- 
ception of  jut  civile  and  jut  gentium,  and  law 
gave  the  slave  personality  and  protection.  Fi- 
nally Justinian  enlaived  the  coloni,  men  per- 
sonally free  but  tieo^  to  the  soil  like  serfs. 
Thereafter  slavery,  the  chief  labor  system  since 
the  Punic  Wars,  thou^  practiced  by  Rome's 
Teuton  conquerors,  was  gradually  replaced  in 
mediaeval  Europe  by  feudal  vassalage,  villein^e, 
or  serfdom,  particularly  where  German  and  Ro- 
man life  came  in  close  contact.  Serfdom  per- 
sisted to  modern  times,  aorriving  in  Russia 
until  1861.   See  Sbbt. 

Slavery  and  the  slave  trade,  continued  by 
medieval  Venice,  the  Saracens,  Tatars,  Turics, 
and  African  tribes,  were  f  resldy  extended  1^ 
Mohammedans  in  Africa  and  Asia,  who  made 
subject  alike  Christians,  heathen,  whites,  and 
blacks.  N^ro  slavery  was  a  kmg-ettablished 
African  tribal  custom  with  debtors,  criminals, 
vagrants,  and  captivee.  The  commercial  expan- 
sion of  Portugal  he^M  the  African  slave  trade 
in  modem  Europe  and  America.  Through  kid- 
naping and  from  Moorish  slavers  Prince  Henry 
of  Portugal  received  negro  slaves  in  1442  and 
two  years  later  b^an  the  Eunqtean  slave  trade 
from  tiie  west  coast  of  Africa.  For  a  half  cen- 
tury Portugal  monopolized  the  traffic,  which 
finally  unbraced  the  Spanidi  possessions  in 
America,  where  Indian  slavery  established  hy 
Spain  was  exterminating  the  natives.  Spain  en- 
tered the  slave  trade  in  1517,  the  English  (un- 
der John  Hawkins)  in  1553,  and  France  in 
1624;  they  were  followed  by  Holland,  Denmark, 
and  tiie  American  Colmles.  The  market  was 
the  West-European  countries  and  their  colonies 
io  America,  particularly  the  Spanish  West  In- 
dies. England  finally  took  the  lead  in  the  com- 
merce, granting  from  the  time  of  Elizabeth  to 
1670  five  separate  patents  for  its  monopoly  to 
favored  merchants  and  companies.  Between 
1712  and  1749  the  exclusive  supply  of  the  Span- 
ish  colonies  was  granted  by  Spain  to  the  Eng- 
lish South  Sea  Comptuiy.  Thereafter  all  Eng- 
lishmen could  enter  this  field  and  continue  their 
former  trade  to  the  English  colonies. 

Research  has  proved  that  the  first  negroes 
landed  at  Jamestown  in  1619  and  others  brought 
by  early  privateers  were  not  reduced  to  slavery, 
but  to  limited  servitude,  a  k^Uzed  status  of 


Indian,  white,  and  n^o  servants  preceding 
slavery  in  most,  if  not  all,  of  the  English  main- 
land colonies.  Statutory  recognition  of  slavery 
occurred  in  Massachusetts  in  1641,  In  Ctnmecti- 
cut  in  16S0,  in  Virginia  in  1661,  and  later  in 
the  other  Colonies.  Jews,  Moors,  and  Turks 
were  also  subjects  of  Colonial  slavery.  Indian 
slavery  was  confined  chiefly  to  the  seventeenth 
century  with  the  English,  as  their  Indian  cap- 
tives were  less  profitable  than  those  of  the  Span- 
ish, who  were  subjected  to  more  rigorous  treat- 
ment. Slavery  in  the  region  now  eonstituting 
the  United  Siates  was  patriarchal.  Statutory 
law  and  court  decisions  added  to  such  incidents 
of  servitude  as  alienation,  whipping,  disfran- 
chisement, limited  marriage,  trade,  etc.,  first 
the  incident  of  perpetual  service  and  then  a 
denial  of  civil  and  juridical  capacity,  as  well  as 
of  marriage,  properiy,  and  possession  of  chil- 
dren, thus  creatii^  slavery.  The  slave,  contrary 
to  the  fiunons  obiter  dfofa  in  the  Ored  Soott  de- 
eisitm  (see  Dbb»  Soott  Case),  had  some  legal 
rights,  such  as  limited  perscmal  i^^cy,  security 
(after  1788),  support  in  age  or  sickness,  a  right 
to  limited  religious  instruction,  and  suit  and 
evidence  in  special  cases.  Custom  gave  numer- 
ous rights,  such  as  private  pr(^erty,  marriage, 
free  time,  contractual  ability,  and  to  females 
domestic  or  lighter  prodial  labor,  which,  how- 
ever, the  mast^  was  not  bound  to  respect.  Bar- 
barities like  mutilation,  branding,  chaining,  and 
murder  were  regulated  or  pnmibited  by  law, 
but  instances  of  cruelty  were  not  infrequent  be- 
fore the  nineteenth  century. 

It  was  a  mooted  point  in  the  courts  of  the 
former  slaveholding  States  of  the  United  States 
whether  a  slave  had  any  rights  under  the  com- 
mon law  which  the  master  was  bound  to  respect. 
There  was  very  little  precedent  in  the  English 
law,  and  under  the  early  Roman  law  a  master 
had  ahaolnte  power  of  ufe  and  death  over  his 
slavey  who  were  generally  captives  taken  in 
war.  In  1820  a  Mississippi  court  held  that 
under  tiie  common  law  the  wanton  killing  of  a 
slave  was  murder.  In  1851  the  Supreme  Court 
of  Georgia  repudiated  the  reasoning  advanced 
for  the  above  conclusion,  contending  that  a 
master  had  absolute  dominion  over  a  slave  under 
the  common  law.  The  first  l^al  provision  in 
America  on  this  subject  seems  to  ha<e  been  a 
Vininta  statute  of  1723,  making  the  willful 
killing  of  a  slave  murder.  In  1770  a  Colonial 
Act  prohibited  the  malicious  and  unnecessary 
killing  of  slaves  by  white  men.  However,  in 
most  of  the  Southern  States  statutes  were 
enacted  prohibiting  the  wanton  killing  or  mu- 
tilation of  a  slave,  thus  finally  dispming  of  the 

Siestion.  Slaves  were  liable  under  the  criminal 
ws  of  the  States  in  which  they  lived.  Most 
of  the  slave  Statn  also  passed  statutes  securing 
to  slaves  certain  other  rights,  such  as  to  M 
treated  in  a  humane  manner,  to  receive  medical 
attention  when  ill,  and  to  be  provided  with  the 
necessaries  of  life  when  from  old  age  or  other 
causes  they  were  unable  to  work. 

With  such  humane  provisions  recc^ition  of  a 
slave  as  a  person  ceased,  and  for  all  other  pur- 
poses he  was  regarded  as  a  chattel,  subject  to 
the  will  of  his  master,  and  a  thing  to  he  boi^ht 
and  sold.  The  law  of  personal  property  was 
applied  in  governing  his  ownership.  The  chil- 
dren of  a  slave  mother  belonged  to  her  owner, 
irrespective  of  who  owned  the  father.  In  most 
of  we  Southern  States  the  igarriage  of  slaves 
was  not  recognised  in  law,  though  perhaps  gen- 
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erally  encouraged  by  slave-owners  from  religiom 
or  moral  principles.  The  question  of  the  l^al 
status  and  effect  of  a  slave  marriage  became 
important  after  the  general  emancipation  of 
the  slaves  in  detennining  the  descent  and  die* 
tribution  of  property  of  former  slaves.  Gen- 
erally, the  States  in  which  slavery  flourished 
enacted  statutes  providing  for  legalizing  such 
marriages  by  certain  formidities,  and  in  a 
few  States  continued  cohabitation  merely,  aftw 
emancipation,  was  held  sufficient. 

A  slave  could  not  hold  property,  and  anything 
acquired  by  him  belonged  to  his  master.  The 
testimony  of  a  slave  would  not  be  received  in  a 
civil  action  in  which  a  white  person  was  a  party. 
Howerer,  slaves  could  testify  in  a  erimimu  suit 
in  which  other  daves  were  defendants  or  In  ac- 
tions to  secure  their  freedom.  The  right  of  an 
owner  to  give  a  slave  his  freedom  was  recog- 
nized, and  a  ^ee  n^o  could  hold  property. 

Sentiment  against  the  increase  of  tfae  n^o 
peculation  and  the  slave  trade  early  developed 
in  America.  English  colonies  by  numerous  stat- 
utes from  loss  iim>0Bed  duties  to  discourage  or 
prohibit  slave  traffic,  but  Brjtlah  moiihantB  and 
commercial  policy  defeated  these  efforts.  The 
enforced  slave  trade  appears  in  State  constitu- 
tions, and  in  the  first  draft  of  the  Declaration  of 
Independence  as  a  justification  of  the  American 
Revolution.  Virginia  by  protest  in  1772,  Con- 
necticut by  statute  in  1774,  and  Delaware  by 
her  constitution  in  1776  attempted  to  stop  the 
trade,  and  Virginia  by  an  Act  of  1778  was  the 
first  political  community  to  pnAibit  it  with 
efficient  penalties.  Similar  action  in  nine  other 
States  during  1783-80;  abolition  of  slavery  in 
Hassaehnsetts  and  Pennsylvania  in  1780;  the 
desire  of  John  Jay  to  make  prohibition  a  feature 
of  the  Trmty  of  Paris  of  1783;  the  struggle  for 

Srohibition  in  the  Federal  Convention,  resulting 
I  the  compromise  limiting  the  duration  of  the 
trade  to  20  years,  at  the  end  of  which  period 
the  United  States  passed  the  Act  of  1807  abol- 
ishing it,  show  the  priority  and  force  of  Ameri- 
can senthnoife  against  the  slave  trade.  Similar 
sentiment  developed  in  Europe.  Denmark  1^ 
Toyal  onler  prohibited  the  trade  after  1802  in 
her  possessions.  France,  following  the  doctrine 
of  her  Revolution,  abolished  her  colonial  slavery 
and  slave  trade  in  1793,  but  Napoleon  soon  un- 
did the  work  of  the  Convention.  Napoleon's  De- 
cree of  March  29,  1815,  however,  confirmed  by 
the  Treaty  of  Paris  and  a  Law  of  1818,  made 
the  trade  lllesal.  In  England  Dellwyn,  Sharps, 
Clarkson,  ana  Wilberforce  b«ran  to  organize 
antislave-trade  <^inion  in  1787.  In  1788  Dol- 
bm  and  Pitt  moved  bills  for  its  regulation  or 
suppression.  But  mercantile  intereste  repressed 
tfae  movement  until  1806,  when  the  Grenville- 
Fox  ministry  secured  the  passage  of  acta  for  the 
partial  abolition  of  the  slsve  trade,  which  were 
followed  by  an  Act  on  March  26,  1807,  for  total 
abolition. 

The  Jay-Fox  entente  of  1783  paved  the  way 
for  the  joint  pledge  of  England  and  the  Unit^ 
States,  in  1806,  to  strive  for  international  abo* 
lition.  This  object  appears  in  treaties  of  Eng- 
land with  Denmark,  Portugal,  and  Sweden  dur- 
ing 1810-14.  France  then  pledged  aid  to  British 
advocacy  of  abolition  in  tfae  Congress  of  Vienna. 
The  Netherlands  hy  royal  decree  in  1814  abol- 
idied  the  traffic.  I^ain  restricted  it,  and  Portu- 
gal in  1816  agreed  to  prohibit  it  in  tiie  Northern 
Honisphere.  In  the  Treaty  of  Ghent  the  United 
States  and  Great  Britain  agsun  pledged  their 


endeavors  for  suppression.  The  United  States 
by  supplementary  acts  in  1818  and  1810  en- 
deavored to  enforce  her  prohibition.  From  this 
time  to  1840  England's  chief  efforts  were  bent 
on  establishing  an  intematicmal  right  of  search 
in  time  of  peace  to  stop  the  illicit  slave  traffic, 
which  increased  frcoft  40,000  a  year  in  1820  to 
200,000  in  1837.  In  1827  Portugal  and  BrazU 
promised  to  abolish  the  trade  in  1829.  A  sec- 
ond time  England  interested  a  European  con- 
gress, that  of  Verona  in  1822,  against  the  trade, 
now  carried  on  with  362  ships.  England  urged 
a  declaration  in  international  law  making  the 
trade  piracy,  but  secured,  as  at  Vienna,  only 
a  general  denunciation  of  tfae  traffic.  The 
United  States  and  other  Powers  exposed  ri|^t 
of  search  in  time  of  peace  as  dishmor  to  the 
flag  and  a  means  of  seenring  England's  naval 
supremacy.  <Se8  Sbabch,  Right  of.)  Though 
not  a  party  at  Verona,  the  United  States 
promptly  favored  international  declaration  of 
the  slave  trade  as  piracy  and  prepared  a  treaty 
with  England  to  this  effect  in  1824.  But,  a's 
England  was  unwilling  to  yield  her  claim  to 
search  in  American  waters,  the  Senate  rejected 
the  treaty  and  tbe  United  States  could  only 
urge  the  international  declaration.  By  1838 
Sweden,  France,  Denmark,  the  Hanse  Towns, 
and  some  Italian  states  had  agreed  in  part  to 
England's  contention  for  mu^l  seardi,  but 
slavery  had  become  such  a  delicate  question  in 
American  politics  at  this  time  that  the  United 
States  refused  England's  proposed  concessions. 
In  1842  the  United  States  and  England  agreed 
on  joint  naval  cruising  on  the  African  coast 
to  Kpress  the  trade.  English  statutes  in  1824 
and  1837  made  the  slave  tnide  piracy  puntob- 
able  hy  death  or  life  transportation.  Conferees 
of  England,  France,  Austria,  and  Prussia,  in 
London,  in  1838,  proposed  the  Quintuple  Treaty 
of  Dec.  29,  1841,  declaring  the  trade  piracy 
and  admitting  mutual  right  of  search.  On  ac- 
count of  this  admission  France  refused  to  rat- 
ify, and  Lewis  Cass  (q.v.),  the  American  Min- 
ister at  Paris,  deniedf  its  applieation  as  in- 
ternational law  to  the  United  States.  Bdrinm 
joined  in  1846  in  the  Quintuple  Treaty,  and  the 
United  States,  though  refusing  En^nd's  in- 
vitation to  an  intematicmal  conference  in  I860, 
completely  changed  attitude  with  the  advent  of 
Lincoln  and  Seward,  admitted  mutual  right  of 
search  in  1862,  and  imposed  the  death  penalty 
on  smugglers  of  slaves.  Suppression  was  or- 
ganized, but  until  1866  required  a  United  States 
naval  squadron  on  the  African  coast.  Tlie 
French,  Spanish,  Portuguese,  and  United  States 
flags  had  protected  slavers.  Northerners  sold  to 
Southerners  in  Florida,  Texas,  and  Cuba,  but 
the  Confederacy  in  1861  declared  against  the 
trade.  The  Civil  War  and  the  Thirteenth 
Amendment  practically  and  legally  completed 
the  extinction  of  slavery  and  the  slave  trade  in 
the  United  States.  The  English,  inspired  by 
Livingstone,  sought  to  put  an  end  to  the  slave 
trade  in  the  Sudan,  but  the  efforts  of  Baker  and 
Gordon  proved  ineffective  in  the  face  of  the 
Mahdiet  conyulsions.  Tewflk,  however,  prohib- 
ited the  Egyptian  slave  trade  in  1884.  The 
Powers  in  the  Berlin  Conference  in  1884-86 
promised  their  efforts  for  repression,  and  in 
1890  an  Act  for  this  purpose  resulted  from  the 
international  conference,  including  Turkey,  Per- 
sia, Zanzibar,  and  the  United  Stnes,  invited  by 
Leopold  of  Belgium, 
llie  antislavery  smtiment  and  the  movement 
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aimed  againat  the  existence  of  the  institution  of 
slavery  followed  and  in  many  cases  coincided 
with  or  were  affected  by  those  againat  the  slave 
trade  from  early  colonial  duties  and  taxes  to 
steps  for  repression  and  emancipation.  Pro- 
moted by  the  same,  though  a  more  limited  and 
sometimes  excitable  public,  including  distin- 
guished statesmen,  authors,  humanitarians,  and 
sectarians,  the  movement  originated  and  first 
rose  to  importance  in  North  America  and  Eng- 
land. Eighteenth-century  Christian  sentiment, 
particularly  among  Friends,  encouraged  custom- 
ary and  l%al  manumission  and  the  mitigation 
of  slave  codes.  Justice  Lord  Mansfield's  d^don 
in  1772  freed  slaves,  like  the  n^o  Sommerset, 
brought  to  the  soil  of  Great  Britain.  English 
emancipation  societies  arose  in  1783  and  Frraich 
in  1788.  Slaveholders  like  Washington,  Jeffer- 
son, Henry,  Mason,  and  Madison,  and  other 
statesmen,  such  as  Franklin,  Hamilton,  and 
Adams,  condemned  slavery  in  principle,  and 
emancipation  was  accomplished  or  in  prioress  in 
every  Northern  State  exe^  New  Jersey  hy 
1709.  Jefforeon  proposed  in  1784  to  prohibit 
slavery  in  the  Northwest  Territory,  and  he  also 
advocated  emancipation  for  Virginia  in  1779. 
Tucker  pr^ared  another  Virginia  emancipation 
plan  in  1706,  New  Jersey  emancipated  her 
slaves  in  1804,  and  Congress  limited  the  slave 
trade  in  Louisiana.  The  movement  in  ite  first 
stage  rested  chiefly  on  a  moral  or  an  economic 
bans,  but  soon  became  politicaL  American 
antislavery  organizations  began  from  Penn^l- 
vania'a  petitioning  Congress  for  Federal  inter- 
ference with  slavery.  Congress  denied  its  con- 
stitutional competency  to  r^ulate  the  domestic 
institution  beyond  the  slave  trade;  but  peti- 
tions continued,  and  the  sentiment  of  the  North 
and  South,  united  in  the  Ordinance  of  1787 
(see  NoBTHWBBT  TiBsiTOBT),  but  divided  in 
the  Ckmstitutional  Convention,  was  increasingly 
committed  req)ectively  to  an  antislavery  and  a 
proslavery  pn^ramme.  A  movement  toirards 
united  sentiment  and  nationfd  organizaticm  to 
solve  the  slavery  and  free  negro  questions  by 
onancipation  and  colonization  took  tangible 
shape  in  the  American  Colonization  Society 
(1816)  and  its  affiliated  State  societies.  (See 
Colonization  Soonm.)  Though  patronized  by 
statesmen  and  divines,  such  as  Madison,  Har- 
per, and  Breckenridge,  by  many  slaveholders, 
and  by  Uie  Federal  govenunent,  this  movement, 
which  resulted  in  the  establishment  of  a  n^o 
colony  in  Liberia,  was  viewed  by  extreme  anti- 
slavery  men  as  a  proalavery  reaction. 

From  1818  to  1820  political  antislavery  senti- 
ment tiecame  more  prominent,  opposing  particu- 
larly slavery  extension.  Dissatisfaction  in  the 
North  with  the  Missouri  Compromise  (q.v.)  laid 
the  basis  of  abolitionism.  William  Goodell  with 
his  Investigator  in  Rhode  Island,  and  Benjamin 
Ltmdy  (q.v.)  with  his  Oenwa  of  Universal 
Bmanoipation,  established  in  1821,  began  an 
antislavery  press,  while  Lundy  went  on  lecture 
tours  and  endeavored  to  found  a  slave  asylum 
in  Texas  and  Mexico.  John  Rankin  formed 
an  abolition  society  in  Kentucky,  and  William 
Lloyd  Garrison  ( q.v. ) ,  supported  by  Arthur 
and  Lewis  Tappan,  established  the  Liberator 
at  Boston  in  1831.  The  era  of  expansion  and. 
reformation,  mechanical,  moral,  and  political, 
then  be^nning,  favored  the  increasing  antislav- 
ery societies  and  press,  such  as  Griswold  and 
Leavitt's  Hew  York  Evang^ist  and  Goodell's 
Oettiue  of  Temperanee  (1830)  and  Bmaneipator 


(1833),  the  New  England  Antislavery  Society, 
founded  in  1832,  and  the  New  York  City  and 
the  American  antislavery  societies,  founded  in 
1833.  The  last  resulted  from  a  National  Anti- 
slavery  Convention  in  Philadelphia  represent- 
ing every  Northern  State.  These  agencies  dis- 
tributed broadcast  tracts,  books,  pamphlets,  and 
business  labels  denouncing  slavery.  The  abo- 
litionists denounced  slavery  and  slaveholding  as 
crimes,  demanded  immediate  and  unconditional 
abolition  without  compensation,  encouraged 
breach  of  slave  laws  and  unconstitutional  meas- 
ures, and  affirmed  natural  equality  of  persons. 
Garriscm,  Lovejoy,  Phillips,  Gerrit  Smiui,  J<dui 
Brown,  Hutchinson,  Storrs,  and  Bimey  became 
their  leaders.  Channing,  Emerson,  Bryant, 
Whittier,  Lowell,  and  Longfellow  gave  literary 
and  moral  support  to  reasonable  antislavery 
methods,  but  less  conservative  men  in  border 
free  States  manipulated  an  "underground  rail- 
way" to  Canada  for  fugitive  slaves.  (See  Vs- 
DEBOBOUND  Railwat.)  John  Quincy  Adams  and 
others  fought  for  the  right  of  petition,  concern- 
ing slavery  and  eonstitutional  aholition.  South- 
ern apologists,  such  as  Dew,  Dabney,  Smith,  and 
Fitzhugh,  answered  the  polemics  culminating  in 
Mrs.  Stowe's  Uncle  Tom's  Cabin  (1862),  a  pro- 
test against  the  Fugitive  Slave  Law;  and  the 
paper  war  raged  till  Lincoln's  election  assured 
the  antislavery  victory  and  made  actual  war 
inevitable.  President  Lincoln  issued  his  famous 
emancipation  proclamations  on  Sept.  22,  1862, 
and  Jan.  1,  1863,  and  the  Thirteenth  Amend- 
ment (1866)  practically  and  l^ially  secured  the 
success  of  the  Abolitionists  by  Federal  abolition. 

Great  Britain,  where  Clarkson  and  Wilber- 
force  had  been  the  most  prominent  leaders  in 
the  antislavery  movement,  pursued  a  less  radical 
method  of  abolition,  providing  by  law  in  1833 
for  future  and  progressive  emancipation  in  her 
West  Indian  colonies  and  compensating  slave- 
holdera  by  purchase  and  an  apprenticeship  sub- 
sequently limited  to  1839.  In  1843  she  abol- 
ished slavery  in  India.  Sweden  followed  with 
colonial  abolition  in  1846,  France  in  1848,  Hol- 
land in  1859,  Brazil  with  progressive  emancipa- 
tion in  1871  and  total  emancipation  in  1888, 
Spain  in  Porto  Rico  in  1873  and  in  Cuba  in 
1880,  Great  Britain  and  Germany  in  their 
African  protectorates  in  1897  and  1901,  the 
United  States  in  the  Philippines  in  1902,  and 
Egypt  in  the  Bndan.  The  South  American  re- 
publics abolished  slavery  when  they  emancipated 
themselves  from  the  yoke  of  Spain. 

Mohammedan  countries  have  been  the  last  to 
feel  this  influence,  and  household  slavery  exists 
in  Turkey,  Persia,  Egypt,  Zanzibar,  Pemba,  Trip- 
oli, and  Morocco,  tiiough  everywhere  officially 
prohibited.  A  consideriu>Ie  traffic  still  exists  in 
the  Congo  and  Portuguese  West  Africa,  and 
Nieboer's  extensive  inquiries  disclosed  210  sav- 
age  tribes  in  North,  Central,  and  South  Amer- 
ica, Oceania,  Malay  Archipelago,  and  Africa, 
where  slavery  exists. 

Slavery  was  chiefly  a  moral  and  economic 
question  in  the  American  Colonies,  but  it  ap- 
peared as  a  political  one  during  the  Confedera- 
tion, particularly  in  the  debates  of  the  constitu- 
tional and  ratifying  conventions,  when  the  ques- 
tion of  submitting  it  and  other  States'  rights  to 
Federal  initiative  arose.  The  dictum  of  natural 
e^ualiU^  and  inalienable  rights  in  the  Declara- 
tion of  Independence,  even  when  reappearing  in 
bills  of  rkfhts,  could  not  be  practically  applied 
except  in  limited  cases,  as  by  George  Wythe  in 
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Virginia,  to  tlie  liberation  of  slaves.  But  North- 
ern emancipation  provisions  showed  that  the 
economic  and  social  basis  in  the  North  was  to  be 
increasingly  laid  in  free  labor  and  a  farm  system 
ctrntraating  witii  the  slavery  and  plantation  syB- 
tem  of  the  Soath.  Economic  and  social  section- 
alism in  the  Colonial  period  rapidly  became 

Eolitical  in  the  Federal.  From  1787  Mason  and 
lixon's  line  (q.v.)  had  political  significance; 
slavery  as  one  of  the  basal  elements  of  the  differ- 
ence of  sectional  interests  and  sentiment  rose 
from  a  local  State  question  into  the  most  im- 
portant and  permanent  in  national  politics. 
Ccmtrolling  coMiUtms  were:  (1)  inin'easmg  seo- 
tionalism  from  localization  of  industrialism  in 
the  North;  (2)  constitutional  compromise  pro- 
visions granting  Federal  legislation  in  regard  to 
the  slave  trade  and  fugitive  slaves,  and  repre- 
sentation for  slaves  on  the  three-fifths  basis; 
( 3 )  a  Federal  domain  increasing  by  cession, 
purchase,  treaty,  and  conquest  and  subject  to 
Federal  organization  and  representation  in  Con- 
gress; (4)  the  growth  of  political  parties  op* 
posed  as  to  craistitutionai  construction;  (S) 
sectionalized  antislavery  smtiment;  and  (6)  de- 
velopmoit  and  expansion  of  Southern  staples 
adapted  to  slave  labor,  especially  cotton  after 
ihe  invention  of  the  cotton  gin  in  1793.  The 
Constitution  purposely  avoided  the  use  of  the 
terms  "slave"  and  "slavery,"  yet  the  bargain  of 
South  Carolina  and  Georgia  with  commercial 
New  England  riveted  vpm  it  recognition  of  the 
institution.  Slavery  had  ihtis  two  connected 
phases:  (1)  as  to  its  existence  in  the  States, 
a  State  right,  a  local  question,  involved  in 
national  politics  in  the  general  States'  rights 
struggle;  (2)  as  to  its  existence  and  extension 
in  Federal  territory,  a  national  question,  con- 
stitutionally subject  to  Federal  legislation.  Na- 
tional expansion  necessarily  brought  it  into 
politics.  Support  of  members  from  the  slave 
States  in  Congress  secured  the  ordinances  of 
1784  and  1787,  prohibiting  slavery  in  the  North- 
west Territory  and  preparing  the  way  for  new 
free  States.  In  1793  Congress  passed  almost 
unanimously  a  fugitive  slave  law  to  secure 
owners  in  wieir  property.  (See  Fuqitivb  Slave 
Law.)  The  bill  abolisning  the  slave  trade  re- 
newed sectional  debate  and  showed  predominant 
antislavery  sentiment  in  tiie  North.  Between 
1803  and  1817  four  States,  two  free  (Ohio  and 
Indiana)  and  two  slave  (Louisiana  and  Missis- 
sippi), were  admitted  into  the  Union,  and  the 
theory  of  balance  of  power  between  slave  and 
free  States  was  established.  But  the  further 
organization  of  the  Louisiana  territory  in 
1818-20  drew  the  issue  sharply  on  slavery  exten- 
sion. Only  temporary  political  adjustment  of 
slavery  followed  the  Missouri  Compromise 
(q.v.)  prohibiting  slavery  north  of  lat.  36' 
S&  N.,  except  in  Missouri.  From  1820  to  1830 
tariff  and  public  land  policy  were,  t<^ether  with 
slavery,  the  issues  conditioning  the  life  and  ex- 
pansion of  the  Southern  and  Northern  economic 
systems.  Nonextension  was  interpreted  as  even- 
tual extinction  of  slavery.  Discussion  of  tariff 
hills  in  1824  and  1828,  d<^^as  of  nullification. 
State  rights,  and  abolition,  and  the  Hayne- 
Webster  debate  of  1830  greatly  increased  the 
importance  of  slavery  in  sectlimal  politics  and 
made  it  tiie  leading  question  after  the  Tariff 
Compromiae  of  1833.  Antislavery  men  who  be- 
lieved in  attaining  their  ends  through  constitu- 
tional methods  and  Abolitionists  organized  the 
Uberfy  party  (q.r.),  and  twice  (in  1840  and 


1844),  nominated  J.  G.  Bimey  (q.v.)  for  Presi- 
dent. The  annexation  of  Texas  in  1845  and  the 
Mexican  War  in  1846-48  were  proslavery  vic- 
tories, the  latter  adding  territory  from  which 
the  unsuccessful  Wilmot  Proviso  (q.v.)  failed 
to  exclude  slaveiy.  There  now  arose  over  the 
question  of  slavery  a  controversy  destined  to 
split  both  Wliigs  and  Democrats,  to  bring  about 
new  party  alignments,  and  eventually  to  hasten, 
if  not  cause,  a  great  civil  conflict  between  the 
North  and  the  South.  By  1848  Or^n  (q.v.) 
was  organized  without  slavery,  and  the  Free- 
Soilers,  who  strove  for  the  exclusion  of  slavery 
from  the  Territories  (see  Fbed-Soil  PiiBTT; 
TEBBmHOBB),  had  taken  the  place  of  the  Liberty 
party.  The  antislavery  cause  won  in  the  Com- 
promise of  1850  in  free  California  and  slave- 
trade  prohibition  in  the  District  of  Columbia, 
but  lost  in  a  fugitive-slave  law  federally  exe- 
cuted. (See  CoupBouiSB  Measures  of  1860.) 
Douglas's  mistake  in  the  repeal  of  the  Missouri 
Compromise  and  his  substitution  for  the  ar- 
rangement then  effected  of  "squatter  sover- 
eignty" by  the  Kansas-Nd>raska  Bill  (q.v.)  in 
1864,  precipitated  a  sectional  struggle  for  pos- 
session of  Territories  by  colonization  and  border 
warfare.  (See  Kansas.)  The  free-State  set- 
tlers practically  won  in  1857,  and  the  Republi- 
can party,  absorbing  Anti-Nebraakana,  Free- 
Soilers,  Abolitionists,  and  Antislavery  Whigs 
and  Democrats,  completed  the  victory,  though 
the  Dred  Scott  decision  opened  the  Territories 
to  slav^.  Cuban  annexation,  which  had  been 
a  prcMslavery  policy  since  1841,  was  defeated  in 
1850,  and  Lincoln's  election  following  the  John 
Brown  raid  of  1850  was  the  signal  for  the  seces- 
sion (1860-61)  of  a  South  jealous  of  her  State 
rights  and  resentful  of  interference  in  slavery. 
Congressional  acts  in  1862  and  Lincoln's  Eman- 
cipation Proclamation  in  1863  (a  war  meas- 
ure), and  the  Thirteenth  Amendment  in  1866 
l^ally  destroyed  the  institution  of  slavery, 
while  the  Fourieenth  and  Fifteentii  Amendments 
gave  freedmen  full  civil  r^hta. 
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Olmsted,  Journey  in  the  Seaboard  Slave  States 
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States  (8  vols.,  new  ed.,  Chicago,  1889),  which 
gives  an  excellent  account  of  the  history  of 
the  slavery  question  in  American  politics; 
Ingnun,  History  of  Slavery  (London,  1896); 
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Inditstrial  Syttem  (2d  ed..  The  Hague,  1910) ; 
Moielf  Qreat  Britain  and  the  Congo  (London, 
1009) ;  WorcestOT,  Slavery  ond  Peonage  in  the 
PhtUppine  ItUmtta  (Manila,  1913) ;  Brawl^,  A 
Short  Bistory  of  the  Amerioan  Neffro  (New 
York,  1913) ;  Woodson,  The  Education  of  the 
Negro  Prior  to  1861  {ih.,  1916) ;  J.  Z.  George, 
Political  History  of  8la>oery  «n  the  UMted  Statea 
(ib.,  1916). 

SIiAVEBY,  or  SLAVES.  A  name  allied  to 
certain  tribes  of  D£n£  (q.v.)  Indiana  m  north* 
weston  Cuiada,  the  Btehaotine,  Thlingchadinne* 
Kavchodinne,  and  part  of  the  Nahane.  In  the 
first  half  of  the  last  cmtury  the  name  was  often 
uwd  by  fur  traders  to  aignify  all  the  Athapaa- 
can-speaking  tribes  west  of  the  Maekensie  Biver. 
Consult  Emile  Petitot,  Diatiomuure  de  la  langue 
DSnS-Dindjie  (Paria,  1876). 

SLAVTC  LANGHAOES.  A  branch  of  the 
Indo-European  or  Indo-Oermanic  languages 
(q.T.).  Among  these  languages  Slavic  ia  most 
closely  connected  with  toe  BalUc  group  (Old 
Prussian,  Lettic,  and  Lithuanian) .  The  prin- 
cipal diaracteristica  of  the  Slavic  languages 
are:  (1)  Disappearance  of  closed  ayllablea,  en- 
tailing the  loBS  of  final  consonants,  aa  OChurch 
Slav.  domU,  house;  Rusa.,  Serb.,  Bulg.,  SIov., 
dom;  Pol.  Oecb.,  dum;  Skt.,  damas;  Gk.  Mfioi; 
lAt.  damue.  (2)  Monophtbongization  of  primi- 
tive diphthongs,  aa  Common  Slav,  jnmo,  winter; 
Gk.  x«Ma:  C<Hnmon  Slav,  vcho,  ear;  Lat.  aurie. 
<3)  Change  of  short  i  and  u  into  indistinct 
soun^  ^  in  OSlav.,  as  OChurch  Slav.  v(- 
dova,  widow;  ^ct.  vidhAvH;  Lat.  vidua.  (4) 
Development  of  nasal  vowels,  as  OChurch 
Slav,  p^ti,  five;  Pol.  pie6;  Skt.  pdAoa;  Gk.  riyre', 
Lat.  guiTtque;  Lith.  penki.  (5)  Developmeut 
of  the  peculiar  sound  y  from  the  primitive  a,  as 
OChurch  Slav.  dymH,  smoke;  Ruas.,  Pol.  Czech., 
dym;  Skt.  dhOmda;  Gk.  6vit6t;  Lat  fUmue;  Lith. 
dAmai.  (6)  Chai^^  of  primitive  intervocalic  a 
into  ch  (kh),  as  Common  Slav,  ucho,  ear;  Lith. 
amis;  Lat.  auria;  Goth.  aiieS.  (7)  Change  of 
the  palatal  kh  into  a,  g,  gh,  into  2,  as  (a)  k; 
Common  Slav,  elovo,  word;  Gk.  jcXvr^i;  Lat.  in- 
olutue;  Olr.  clotft;  Skt.  irutae;  (b)  g,  OChurch 
Slav,  imati,  to  know;  Rubs.  enaV,  Pol.  znao; 
Gk.  yvyv^Kup;  Lat.  gnoscere;  Skt  jM;  Goth., 
kann;  OHG.  knOenj  Olr.  gnitthj  Lith.  eindti; 
{c)  §h,  OChurch  Slav,  aei,  I;  Skt.  ahdm;  Gk. 
iyAi  Lat  ego;  Goth.  ik.  (8)  Palatalization  of 
the  gutturals  g,  k,  kh,  into  I,  8  before  palatal 
vowSs  e,  i,  i,  i  (^),  and  j;  later  into  e,  c,  a, 
before  i  and  i  resulting  from  primitive  et,  oi,  as 
(a)  i,  OChurch  Slav.  HvH,  alive;  Lat  vivua; 
Gk.  plot;  Olr.  heo;  Goth,  qius;  Skt  jlvda; 
Lith,  g^vas;  6,  OChurch  Slav,  odeae,  gen.  eing. 
of  ok-o,  eye;  Common  Slav,  oko;  Lith.  akla; 
Lat.  oculus;  Ger.  auge;  OChurch  Slav,  vieaa, 
nom.  pi.  of  ucho,  ear;  Common  Slav.  uH; 
OChurch  Slav.  &o«£,  loc  sing.,  and  bozi,  nam. 
pi.  of  booa,  God;  OChurch  Slav.  HovieSt  loc. 
sing.,  and  ilovid,  nom.  pi.  of  SlovSkH,  man; 
OChurch  Slav.  duaS,  loc.  sing.,  and  dusi,  neon, 
pi.  of  duch&,  soul.  (9)  The  preservation,  to  a 
large  extent  of  the  primitive  free  accentuation. 

The  first  attempt  at  a  scientific  classification 
of  the  Slavic  languages  was  made  by  Dobrovsky 
(1822),  who  divided  them  into  a  Western  and  an 
Eastern  group.  A  later  somewhat  a)nvaitional 
division  ia  into  Eastern,  Southern,  and  Western. 
At  present  the  following  divisions  are  distin- 
giusned  in  the  Slavic  group:  (1)  Russian,  with 
Great  Russian,  Little  Russian,  and  White 
Russian   branches    (see  Snsauir  Laitquaqb; 


Ukbuhians)  ;  (2)  Bulgarian,  with  Eastern 
and  Westwn  dialects,  and  (2a)  the  Macedonian 
Slavic,  which  i^rees  with  it  in  such  important 
peculiarities  as  the  postpositive  article,  the 
preservation  of  nasal  sounds,  and  the  loss  of 
declension;  (3)  Serbo-Croatian;  (4)  Slovenian; 
(5)  Gzecho-Moravian,  with  its  (6)  Slovak  dia- 
lect; (7)  Serbo-Lusatian  or  Serbian  (with  the 
Upper  Lusatian  and  Lower  Lusatian  dialects) ; 
(8)  Poliah,  with  (9)  Kaahubian  and  Slovint- 
aian,  and  the  extinct  (10)  Polablan  (these 
three  languages  oonatitute  tiie  Liach  gTcnq>); 
(11)  Old  Church  Slavic  (Old  Bulgarian),  the 
oldest  and  in  ma^  respects  nearest  to  the 
Primitive  Slavic  It  agrees  with  the  Modem 
Bulgarian  in  its  treatment  of  tj  and  dj. 

That  the  linguistic  affinity  of  ihe  Slavic  lan- 
guages closely  corresponds  with  thdr  geographic 
relationship  there  is  no  doubt  in  view  of  such 
phenomena  aa  the  following:  (1)  tj  (also  ktj, 
ffti)  becomes  d  in  Eastern  Slavic,  aa  avida, 
candle,  for  *svSt-ja;  it  in  Bulgarian,  as  aviita; 
fc'  in  Macedonian,  ave^a;  6  in  Serb,  aa  avida; 
Slov.  av^da;  c  (=  ta)  in  Western  Slavic,  aa 
Czecii.  avtoe;  Pol.  iwieca;  dj  becomes  df  in  Rus- 
sian, as  meitt,  boundary  line,  for  •tn«Ha>  cf.  Lat 
mediua  (—  English  j)  in  Serb,  meda;  Slov.  m£ja, 
id  in  Bulg.  meSda;  in  Western:  z  in  Czech. 
mieze;  da  in  Pol.  miedea.  (2)  pj,  hj,  vj,  mj,  be- 
come plj,  hlj,  vlj,  ml]  in  Russian,  as  toplju,  heat, 
infinitive  to^f;  ljuhlju,  I  love,  infinitive  Ijubit'; 
lovlju,  I  seize,  infinitive  lovit';  eemlja,  earth, 
for  *eemia;  the  q>enthetic  I  also  appears  in 
S^b,  Bmgarlan,  and  East  Slovenian,  while  in 
the  Western  Slavic  the  sound  I  is  absent.  (3) 
Before  I  and  n,  t  and  d  fall  out  in  Russian  and 
Southern  Slavic,  as  Riiasian  plel,  I  led,  vel,  I 
wove,  from  pletu,  I  lead,  vedu,  I  weave ;  t  and  d 
are  retained,  however,  in  certain  Slovenian  dia- 
lects and  in  Western  Slavic.  (4)  ar,  al,  er,  el, 
become  oro,  olo,  ere,  ele  in  Russian,  aa  borodOf 
beard,  gi^roa,  head,  bereg,  shore,  peleva,  mem- 
brane; re,  la,  ri,  19  ia  Southern  Slavic,  aa  hradOt 
fflava,  breg,  pleva  {brig,  pliva) ;  in  Western 
Slavic  ra,  la,  re,  le,  as  in  Czechic,  brada,  hlava, 
bfeh,  pleva;  ro,  lo,  ree,  le  in  Polish,  hroda,  gloica, 
hrzeg,  pleiva.  (5)  gv  and  kv  become  zv,  av 
in  Russian  and  Southern  Slavic,  as  Russ., 
Bulg.,  smizda,  star;  Slov.  zv^da;  ovit,  color, 
fiower.  Rubs.,  Serb,  Bulg.,  Slov.,  but  remain  in 
Western  Slavic,  as  Czech,  hvfyda,  hoSt:  Pol. 
ffwiaeda,  kwiat.  Other  illustrations  of  geo- 
graphical and  linguistic  parallelism  occur  in  the 
treatment  of  the  semivowels  I  and  A,  which  some- 
times reappear  as  e  in  the  West  a  in  Serbo- 
Croatian,  o  and  e  in  Russian,  with  other  Slavic 
languages  holding  intermediate  positions;  the 
softening  (palatalization)  of  consonants,  espe- 
cially dental,  when  followed  by  e,  i,  i,  and  I  (less 
intense  from  North  to  Soutn) ;  title  treatment 
of  nasals;  vocal  quantity  {long  vowels  appear 
in  Little  Russian,  Slovak,  Polish,  Czech,  Sloven- 
ian, and  Serho-Croatian) ;  the  degree  of  freed<Hn 
of  the  accent;  etc.  The  division  of  the  Slavic 
languages  into  Eastern,  Western,  and  Southern 
is  based  on  the  conjunction  of  several  of  the 
peculiarities  enumerated  above.  The  Slovak 
comes  very  near  being  the  connecting  link  of  all 
the  Slavic  languages  in  spite  of  the  fact  that 
it  has  loat  acnial  contact  with  most  of  them. 
Also  Little  Russian,  though  separated  by  the 
Rumanian  (see  RtruAiriAir  Lanouaoe)  wedge 
from  the  South  Slavic,  agrees  with  the  latter  as 
agunst  Great  Russian  by  confusing  i  and  y  and 
by  showing  diminished  palatalisation  before  e. 
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Id  morpholep  we  may  note  the  retention  of 
three  genders,  and  in  certain  languagefl  ( as 
Serb  and  Slovenian)  the  presence  of  the  dual 
and  seven  cases  (loss  of  the  ablative).  The 
Modem  Slavic  lanffoagea*  however,  show  a  ten- 
dency to  simplify  declension  by  reducing  the 
rnunber  of  stems  and  leveling  tihe  case  endings. 
Buteirian  has  completely  lost  its  decloision. 

The  relation  of  Slavic  declension  to  the  Indo- 
European  may  be  illustrated  by  the  example  of 
a  masculine  o-stcm,  t>raftii,  raven.  Singular: 
nominative:  vran-i,  Skt.  vrka-a,  wolf,  Lat. 
lup-vs,  GIe.  X^K-of ;  ablative  (coinciding  with  the 
genitive  in  Slavic):  vran-a,  vflc-Ht,  ltip-6{d); 
accusative:  vran-i,  vrk-am,  tup-wns  X6ic-of;  voca- 
tive: onm-«,  vrk-a,  lup-e,  X£k-c;  locative:  vroM-i, 
vfk-f,  Corintl^oi  (-<)*  at  Cwinth,  oXk-oi,  at  home. 
Dual:  nominative,  accusative,  vocative:  vran-a, 
vrk^{-Au),  du-o,  two,  Xi}te-M;  genitive  locative: 
vran-tt  (for  *ons),  Russ.  vo^difu,  with  one's  two 
eyes,  Serb  uSiju,  with  one's  two  ears,  vrkay-68. 
Plural:  ntuninative,  vocative:  iran-t,  lufM,  X^x-ot; 
genitive:  vran-A,vfk-ilm{-il^m),dW'dm,  Xix-uw; 
locative:  vran^chi,  vrk-efu,  X^x-oto-t;  accusative: 
vruM-Uf  \iKovs,  Qoth.  ttmuM,  sons;  instmmoital: 
vrtm-y  (for'ofs),  \6kihi,  vrkau^  JAUi.  vil-kais. 
The  instrumental  (all  numbers)  in  -m-  is  also 
found  in  the  Baltic  group  of  languages.  Pe- 
culiar to  the  Slavic  is  the  dative  singolar 
vran-u  {instead  of  vroa^),  which  shows  the 
influence  of  the  u-stems. 

In  conjugation  the  Slavic  verb  is  well  exem- 
plified in  the  Old  Church  Slavio.  (See  Old 
Chctcb  Slavic  "Lasovaqx  asd  LrrmATDBK.) 
In  the  syntax  perhaps  the  most  striking  feature 
is  the  use  of  double  negatives:  OChurch  Slav. 
nUitoie  ne  bystl,  nothing  happened;  Russ.  nikto 
ne  znayet,  no  one  knows;  Pol.  mo  nie  widesem, 
I  see  nothing.  Other  peculiarities  are  the  sub- 
stitution of  the  genitive  for  the  accusative  in 
nouns  denoting  animate  beings  in  the  singular 
and  plural  masculine  and  in  the  plural  femi- 
nine, and  the  use  of  the  instrumental  (instead 
of  the  nominative)  as  a  predicate.  The  posses- 
sive pnmonn  of  the  thira  persm  has  usurped 
file  functions  of  the  other  two  when  referring 
to  the  subject,  in  Russian  invariably,  in  Old 
Church  Slavic  usually:  OCHinreh  Slav,  idi 
domu  avoff,  go  unto  thine  house;  Russ.  7a  (ty) 
vidiia  gvoyego  hrata,  I  saw  (thou  sawest)  my 
(thy)  brother. 

Thoee  Slavic  nationalities  which  adopted 
Roman  Catholicism  use  in  writing  the  Roman 
alphabet  some  modifications  (see  Szrbo- 

Cboatiax  hAvaVABB) ;  the  GredE  Catiiolie  Slavs, 
however,  etnpli^  the  Cyrillic  (q.v.). 
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t«eAe«  etymoloffiwhea  wSrterbuch  (ib.,  1008  et 
seq.).  Consult  furtiier  the  Arohiv  fur  glaviacke 
Philologie  (Berlin,  1876  et  seq.) ;  Erik  Bemeker, 
8latoiach€  Chreetomathie  (Strassburg,  1902) ; 
Vatroelav  Jagit^  (ed.),  Entsiklopediia  Slaman- 
tkoi  FiloloffU  (St.  Petersburg,  1909  et  seq.); 
and  for  the  Slavic  literatures,  Pypin  and  Spaso- 
wicE,  Oeachiohte  der  slawischin  Litteraturen 
(Ger.  trans.,  Leipzig,  1880-84) ;  Josef  Karftsek, 
Slaoicefce  Liieratu^feachiehte  (ib.,  1906) ;  Die 
Vol.  XXI.— 12 


Osteuropdiachen  Literaturen  und  die  alawisohen 
Spraohen  (Berlin,  1908) ;  The  Slavonic  Claaaica 
(20  vols..  New  York,  1916).  See  also  the 
special  articles  on  the  individual  languages  and 
literatures.   

SLAVIC  KYTHOLOOT.  The  earliest  re- 
liable information  concerning  the  mythology 
and  religion  of  the  Slavs  before  thdr  ad(9ti<m 
of  Christianity  does  not  reach  further  bade 
than  the  eleventh  century  of  our  era  and  is 
confined  to  the  Baltic  Slavs  and  Russians.  From 
German  and  Scandinavian  sources  we  learn  that 
the  Slavonic  dwellers  of  the  lower  Elbe  and 
Oder  basins  worshiped  a  number  of  divinities 
of  a  military  character.  Thus,  Suarasiz  (i.e., 
Svansid)  was  the  god  of  the  LutitianB;  Svanto- 
vit,  "the  mighty,"  was  worshiped  at  Arcona, 
and  Triglav,  "the  three-headed,"  at  Stettin. 
These  divinities  had  their  statues,  temples,  and 
attendants  and  received  part  of  the  spoils  of 
battle.  The  old  Russian  chronicles  state  that 
the  Varangian  Russ  princes  took  oath  by  the 
gods  Perun  and  Volos.  When  St.  Vladimir 
"began  to  reign  in  Kiev,  he  put  on  a  hill  out- 
side his  palaee  yard  the  wooden  Penm  with  the 
silver  head  and  golden  mustaches,  and  Ehors, 
Dazhbog,  Stribog,  Semargl,  and  Mokosh,  and 
the  people  brought  them  sacrifices."  Perun  may 
have  been  a  of  thunder  like  the  Scandina- 
vian Thor.  Volos,  "the  beast  god,"  may  have 
been  a  god  of  cattle  and  patron  of  merchants. 
In  the  song  of  Igor  (see  Igor's  Baito,  Sonq  or) 
he  is  said  to  be  the  grandfather  of  bards 
(hoiany).  Of  the  other  Russian  divinities 
nothing  Ib  known  with  certainfy,  for  the 
view  tiiat  th^  were  penKmiflcations  of  nat- 
ural phencsnena  Is  not  sufficiently  supported 
by  early  evidence.  It  is  interesting  to  note, 
however,  that  in  an  old  Russian  source  He- 
phtestns  is  glossed  with  Svarc^  and  the  fire, 
moreover,  is  called  Svarozi^  (son  of  Svarog), 
recalling  the  Suarasis  of  the  Lutitian  Slavs. 
This  seems  to  point  to  the  identification  of  fire 
and  sun  worship.  With  the  advent  of  Chris- 
tianity the  old  gods  were  rwarded  as  devils. 
The  pagan  Russmns  had  medfelne  men  (vltot) 
and  cremated  their  dead. 

On  the  whole  the  survival  of  old  rites  and 
ritualistic  customs  are  the  most  fruitful  source 
of  information  on  early_  religion.  Ant^tor  wor- 
ship, e.g.,  clearly  survives  m  the  deiadg  festi- 
vals of  the  White  Russians,  while  various  solsti- 
tial and  et^uinoctial  rites  point  to  an  early 
Blavonie  religion  of  agrieultoral  magic.  Popu- 
lar belief  knows  of  numerous  sprites  (domovye, 
Uaye,  the  fairy-like  vilaa  of  the  Southern  Slavs) , 
fate  and  birth  divinities  (ORuss.  roianica; 
rodjenice  and  audjenice  of  the  Southern  Slavs), 
were  wolves  ( vlko^aoi) ,  etc.  Xevertheless, 
many  beliefs  and  practices  have  been  borrowed 
from  the  neighboring  nations,  not  a  few  being 
introduced  along  witii  Ghristiani^.  To  Chris- 
tian influence  are  due  the  burial  ceremony 
{marzana)  of  the  Poles,  most  of  the  Christmas 
ceremonies  and  practices  of  the  Southern  Slavs, 
belief  in  devils,  witchcraft,  relics,  ete. 

Bibliography.  The  works  of  A.  N.  Afana- 
siev,  Poetic  Conception  of  Nature  among  the 
Slavs  (in  Russian.  St.  Petersburg,  1865-69), 
and  Krek,  Einleitung  in  die  alavische  Literatur- 
geachichte  (2d  ed.,  Graz,  1887)  are  out  of  date 
and  unreliable.  More  recent  publications  are: 
Jan  M&chal,  Outline  of  Hlavic  Mythology 
(Prague.  1891) ;  L.  P.  H.  L^er,  La  mythologiB 
alave  (Paris,  1001),  and  the  excdlent  article  of 
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Alexander  BrUckner,  "Slavische  Religion,"  in 
Die  Religion  in  OetolwAte  tmd  Qegentoart, 
VOL  T  (Tabingen.  1913) ;  J.  A.  MaeCulloch, 
"SlaTle,"  in  The  Mythology  of  aU  Racea,  voL 
iii,  edited  hj  L.  H.  Gray  (Boston,  in  prepa- 
ration, 1915).  On  special  topics:  Ej'auss, 
Volkaglauben  und  religioaer  Brauoh  der  8iid- 
alatcen  (Miinster,  1890) ;  Anitchkov,  Spring 
Bonga  and  Oxiatoma  <in  Russian.  St.  Petersburgj 
1904-05) ;  id.,  "Old  Russian  Pagan  Cults,"  in 
Tranaokctiona  of  the  Third  International  Con- 
greaa  of  BeUgion,  vol.  ii  (Oxford,  1908) ;  ArcMv 
fUr  alaviaOte  PhOologie  (Berlin,  1876  et  seq.). 

SIiAV(yNIA.  Hie  northeastern  part  of  the 
autonomous  Province  of  Croatia  and  Slavonia 
in  Austria-Hungary.  Bee  Cboatu  ard  Sla- 
vonia. 

SLAVOmC  EHOCH.  The  common  designs* 
tion  of  one  of  the  Enoch  boc^s,  extant  only  in 
a  Slavonic  version  tmder  the  title  The  Book  of 
the  Seoreta  of  Enoch.  The  tfpok  contains  a  de- 
Bcriptitm  of  all  the  seven  heavens,  and  its 
ethical  teachings  ^tproach  in  many  respects 
those  of  GbrisUanity.   See  Enoch,  Bows  of. 

SLAVONIC  3CU8IC.  Just  as  the  hymns  of 
the  Church  of  Kome  exerted  a  powerful  influ- 
ence upon  the  music  of  western  Europe,  so  a 
similar  influence  was  exerted  upon  the  music  of 
eastern  Europe  through  the  hymns  of  the  Oredc 
church.  Although  both  the  Greek  and  Romaa 
hymns  can  be  traced  to  a  common  origin*  a  dif- 
fmntlation  took  place  in  the  earliest  centuries 
oif  the  Christian  era  and  thenceforward  tin 
music  of  the  East  and  the  West  developed  separ- 
ate characteristics.  In  the  East  the  folk  music 
became  strongly  tinged  with  characteristics  of 
the  music  of  the  Greek  liturgy,  and  these  char* 
acteristics  have  found  their  way  through  the 
folk  music  into  the  art  music  of  the  modem 
Slavonic  composers.  All  the  emotions  of  tho 
Slav  peasant  find  expression  either  in  aaom  or 
primitive  dance  tunes,  and  every  season  m  the 
year  has  Its  particular  songs.  The  real  folk 
songs  of  Russia  are  always  metrical,  although 
the  poetry  does  not  rhyme.  The  words  are  most 
frequently  sung  without  any  instrumental  ac- 
companiment. The  lively  melodies,  mostly  of 
gypsy  origin,  are  generally  dance  tunes  in  the 
major  keys.  The^  are  sung  in  unison,  the 
rhytiim  being  marked  by  the  feet;  whereas  the 
slow  melodies — and  these  are  the  best  and  most 
popular — are  in  minor  keys  and  are  eimg  in 
harmony.  The  national  music  of  the  Poles  is 
more  flery  and  passionate.  The  melodies,  which 
for  the  greater  part  are  not  remarkable  in  them- 
selves, are  rendered  effective  by  means  of  skill- 
ful ornamentation  and  piquant  rhythms.  Diffi- 
cult and  unusual  intervals  occur  with  great 
frequfflicy,  imparting  to  the  Polish  folk  fUBom 
soniBthing  of  an  instrumental  character.  The 
folk  music  of  Bohemia  is  especially  rich  in 
popular  dance  times,  some  of  which,  like  the 
polka,  have  also  found  great  favor  in  other 
countries.  The  influence  of  Church  music  is 
pronounced  in  man^  of  the  folk  songs,  espe- 
cially in  those  dating  from  the  fifteenth  and 
sixteenth  centuries,  where  we  And  entire  chorales 
introduced  as  middle  sections.  The  later  songs 
are  distinguished  by  a  broad  melodic  outline, 
showing  to  some  extent  Italian  influoices,  and 
by  a  spirit  of  humor.  Consult:  A.  Soubies, 
Pr^cia  de  Vhietoire  de  la  muaique  ruaae  (Paris, 
1893) ;  A.  Pougin,  Eeaai  hiatorique  aw  la 
muaique  en  Ruaaie  (ib.,  1904) ;  A.  Brunean,  La 
muaique  ruaae  (ib.,  1905} ;  R.  Batka,  Oeachichta 


der  bohmiachen  Muaik  (Berlin,  1906) ;  M.  M<m- 
tagu-Nathan,  A  Biatory  of  Ruaaian  Muaio  (New 
York,  1914).  See  Folk  Music;  Music,  His< 
TOBT  OF,  XXXin,  XXXIV,  XXXVIIj  Opna. 
Modem  Tendenoiea,  Russia,  Btdiemia,  Poland. 
SLAVOPHILS.   See  FANSLAnsif ;  Russux 

LiTIXATCSE. 

SLAVS.  A  branch  of  the  Aryan  or  Indo- 
Germanic  family,  constituting  the  great  bulk 
of  the  population  of  Europe  east  of  the  meridian 
of  16°  E.  as  well  as  of  Siberia.  Their  number 
in  1010  was  estimated  at  160,000,000  by  Nie- 
derle;  according  to  Professor  Florinski  of  Kier 
that  should  be  ucreased  by  some  25,000,000  for 
1916.  They  are  broad-beaded  (brachycephalic), 
below  the  average  Aryan  in  height^  with  skin 
pale  white,  swarthy,  or  light  brown,  and  eyes 
orown,  gray,  and  black. 

The  Slavs  comprise  the  following  groups  and 
nationalities:  Eaatem  Oroup — Great  Russians, 
Littie  Rustians  or  Malo-Russians  (Ukrainians 
and  Rnthenians),  White  Russians;  Weatem 
Ofvup— Poles,  Wends,  Czechs  (Bohemians,  Mo- 
ravians), Slovaks;  Southern  Group — Slovenians, 
Serbo-Croats,  (i.e.,  Croats,  Servians,  including 
those  formerly  known  as  Morlaks  and  Uskoks, 
H^z^ovinians,  Boeniaks,  Montenc^ins),  Slavic 
inhabitants  of  Macedonia,  Bulgarians. 

It  has  l<Hig  been  recognized  that  in  this  vast 
complex  resulting  from  racial  mixtures  there 
can  be  found  no  "Slav  type."  Investigations 
among  Slav  peoples  show  an  interblending  of  a 
great  variety  of  races,  and  that  the  Uknunians 
(Little  Russians)  probably  deviate  least  from 
tiieprimitive  types. 

The  country  occupied  by  Slavs  before  the 
great  migration  of  nations  appears  to  have 
been  between  the  rivers  Oder  and  Dnieper. 
From  this  seat  in  the  period  from  Uie  third  or 
fourth  century  to  the  seventh  century  th^ 
spread  in  all  directions,  towards  the  Baltic  be- 

Cd  the  Elbe,  towards  the  Danube  and  tiie 
er  Dnieper,  and  into  the  Balkan  Peninsula. 
From  the  tenth  century  on  the  Germans  pressed 
back  the  Slavs,  and  in  the  course  of  centuries 
many  r^ions  occupied  by  Slavic  tribes  again 
became  German.  The  Bulgarian  invaders  of 
the  Balkan  Peninsula  were  a  Turkish  people, 
soon  assimilated  by  tiie  Balkan  Slavs.  After 
tiiar  settlement  In  Bulgaria  they  became  Slavi- 
cized.  The  Polabians,  a  Slavic  people  who  dwelt 
about  the  lower  Elbe  and  the  southwestern  cor- 
ner of  the  Baltic  Sea,  have  become  extinct. 

Consult:  Lubor  Niederle,  La  race  alave 
(trans,  by  L.  Lfiger,  Paris,  1911),  containing  a 
full  bibliography;  also  id.,  Man  in  Prehiatoric 
Time  (Russ.  ed.,  St.  Petersburg,  1898),  and 
Blavia  AntinUtiea  (in  Czech,  Prague,  1002); 
FlorinskL  I%e  Btaivio  Raoe  (in  Russian,  Kiev, 
1007).  See  Colored  Plate  of  White  Racks  of 
EpBOPg,  under  EuBOFB,  Peoples  of. 

SLAVTANSK,  sUv-yftnsk'.  A  town  in  the 
Government  of  Kharkov,  Russia,  about  100 
miles  southeast  of  Kharkov  (Map:  Russia, 
E  6).  It  is  noted  for  its  large  output  and  ex- 
port of  salt,  obtained  from  the  adjacent  lakes. 
Pop.,  1911,  24,274. 

SLEDQE  BOG.  A  dog  used  fw  haulit^ 
sledges,  especially  in  the  Arctic  r^ons;  at  first 
little  more  than  a  half-dmnestieated  wolf.  The 
typical  Eskimo  dog  is  broad-chested,  with  power- 
ful shoulders,  a  short  thick  neck,  sharp  wolflike 
muzzle,  slanting  eyes,  short  and  generally  erect 
ears.  He  has  a  coat  of  warm  and  thldc  ha^r, 
normally  gray,  though  black,  blaok  and  white. 
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and  pure  white  occur.  The  "native  dogs"  en- 
dure a  surprising  amount  of  cold  and  work  eo 
long  as  they  are  fairly  fed.  Harnessed  to  a 
toboggan  or  a  sledee,  a  team  of  five  will  drag 
a  heavy  load  60  miles  a  day,  day  after  day. 

There  are  two  other  kinds  of  sledge  doga,  the 
Ostiaka  and  Samoyeda.  The  Ostiaks  vary 
much  in  appearance,  some  being  stout,  wnghing 
60  to  70  pounds,  others  leggy  and  wolflike.  In 
color  they  range  from  gray  to  dark  brown,  are 
thick-coated,  prick-eared,  and  more  or  less  wolf- 
like in  disposition.  The  Samoyed  dogs  are  en- 
tirely white,  with  the  exception  of  the  nose;  the 
tail  is  bushy  and  turned  over  the  back,  and  the 
ears  are  pricked.  They  weigh  from  40  to  60 
ponnda  and  much  resemble  large  Pomeranians. 

BTiWTBK,  Auhtaaab.  A  hypocrite  in  Morris 
Bamett's  comedy  The  Seriom  Family. 

SLEEP  (AS.  slc^,  Oer.  Bohlaf,  sleep,  from 
AS.  sUepen,  Goth.  aUpan,  OHO.  glufiu^  Ger. 
schlafen,  to  sleep).  A  condition  of  the  body  iu 
which  the  normal  activity  of  the  nervous  system 
is  so  far  reduced  that  self-consciousness  and 
consciousness  of  surroundings  are  entirely  want- 
ing or  at  an  extremely  low  ebb.  (On  dream- 
lew  (deep  and  conBcionsnesa  of  oonditions,  aee 
Dbeauing;  SounAHBDuau.)  It  is,  fnrfhe]> 
more,  a  normal  and  rhythmic  process  and  as 
snch  differentiated  from  stupor,  unconsciouBnesa 
under  drugs,  and  other  cases  of  abnormal  loss 
of  consciousness.  Its  most  conspicuous  physio- 
logical features  are  relaxation  of  muscular  tone, 
slower  and  deeper  breathing,  dower  and  weeMer 
pnlae,  and  lesaoied  arterial  pressure.  As  re- 
gards the  Tolume  of  the  brain  during  sleep  ex- 

Eeriments  are  not  conclusive:  it  was  formerly 
elieved  that  the  cortex,  if  not  the  entire  cere- 
brum, is  ansmic;  but  recent  experiments  seem 
to  show  an  increase  in  volume,  accompanied  by 
an  increase  in  the  height  of  arterial  piuse  in  ttte 
brain.  (Shepard.) 

There  are  three  main  types  of  sleep  theory, 
Hxe  circulatory,  the  chemical,  and  the  aistolc^- 
eal.  The  first  circulatory  theory  was  that  of 
congestion.  Sleep  was  the  residt  of  pressure 
upon  the  brain  due  to  venous  congestion.  Tbe 
evidence  for  this  view  came  from  the  analogy 
of  sleep  to  the  condition  produced  by  apoplexy, 
opiates,  and  the  lethargy  caused  by  pressure  on 
the  brain  in  cases  of  h'actured  skull.  The  sec- 
ond theory  turns  to  anemia,  the  exact  opposite 
of  congestion.  A  large  number  of  well-attested 
facta  seem  to  prove  ihe  existence  of  a  cortical 
ansmia  during  sleep.  Pressure  upon  tiie  carotid 
arteries  will  produce  a  dreamlike  state  of  con- 
sciousness. This  theory,  however,  has  been 
challenged  by  Shepard  on  the  basis  of  experi- 
ments noted  above.  He  has  substituted  therefor 
an  activity  theory,  in  the  belief  that  certain 
nervous  centres  are  active  during  sleep.  Psy- 
chol<^calIy  r^arded,  sleep  is  a  conscious  proc- 
ess (^racterized  by  attrition  of  high  degree 
and  narrow  span,  toe  focal  el«aenta  craisisting 
of  "fotigue  sensatima"  Further  woiIe  is  de- 
manded Deftve  a  deeisicm  can  be  reached. 

The  chemical  theories  are  of  two  types,  ac- 
cording as  they  are  based  on  combustion  or 
auto-intoxication.  The  combustion  theories,  all 
of  which  are  concerned  with  the  use  of  oxygen  or 
carbonic-acid  gas,  may  be  represented  by  PfiU- 
ger's  idea  that  the  stored-up  intramolecular 
o:^rgen  ia  exhausted  by  activity'  of  the  nerve 
cells,  which  finally  become  saturated  with  car- 
bonic acid.  The  explosions  of  the  cells  grow  less 
frequent,  and  the  eondition  of  retire  cerebral 


inactivity,  sleep,  thus  results.  This  theory  is 
not  buttressed  by  sufficient  experimental  evi- 
dence, nor  does  our  recent  knowledge  of  the 
function  of  oxygen  in  the  body  warrant  us  in 
attributing  sleep  to  its  lack.  In  the  auto-intoxi- 
cation theorira  it  is  asserted  that  certain  prod- 
ucts of  the  decomposition  of  living  substance 
influence  the  continuance  of  cell  activity;  in 
the  older  form  of  this  theory  the  products  men- 
tioned were  chiefly  lactic  acid  and  creatine;  in 
the  recent  theories  the  influence  of  modem 
bacteriology  has  led  to  the  substitution  of  cer- 
tain poisons,  such  as  the  ptomaines  and  the 
leucomaines,  which  are  formed  more  rapidly 
than  they  can  be  oxidized  during  active  labor  of 
the  day.  During  sle^  these  poisons  are  gradu- 
ally oxidized  and  removed  from  the  blood.  In 
excessive  quantity  th^  produce  insomnia,  which, 
as  we  all  know,  is  often  cliaracteristie  of  ex- 
treme fatigue. 

The  rapid  advance  in  histological  technique 
irithin  the  last  f^  years  has  led  to  certain  <us- 
coveriee  concerning  the  nature  of  tbe  nerve  cell 
and  its  processes,  or  the  neurone,  which  shed 
some  lisni  iqion  the  eonditims  of  sleep.  'Of 
special  Interest  are  the  results  of  investigations 
upon  the  connection  of  neurone  to  neurone.  We 
know  that  the  nerve  elements  are  structurally 
independent,  but  functionally  interdependent. 
Microscopic  examination  has  shown  that  the 
nerve  cell  possesses  different  chemical  proper- 
ties in  a  waking  and  in  a  sleeping  or  fatigued 
condition,  and  tisat  the  disposition  of  the  "con- 
tact granules"  or  "gemmules,"  which  some  au- 
thorities deem  tiie  structural  means  for  the  in- 
terconnection of  functioning  neurones,  varies  ac- 
cording to  the  condition  of  activity  or  rest  in 
the  nervous  system.  Upon  these  »cts  various 
theories  have  been  advanced,  which  find  the 
cause  of  sleep  in  diasociations  of  the  neurones. 
These  theories  have  taken  three  principal  forms : 
dissociation  through  amceboid  movements  of  cell 
processes,  dissociation  through  interposition  of 
neuroglia  (nonnervous)  cells,  and  profuse  con- 
neetitm  tiirongh  torpor  of  processes. 

But  no  single  theory,  whether  vasomotor, 
chemical,  or  histological,  is  adequate  to  a  com- 
plete explanation  of  sleep.  Recent  observations 
of  the  daily  life  of  protozoa  and  other  simple 
forms  show  that  such  organisms  never  sleep 
and,  of  course,  never  exhibit  phenomena  of 
fatigue.  Somewhere  in  the  line  of  evolution 
the  phenomena  of  fatigue  and  tleea  must  make 
their  appearance.  It  seons  likely,  therefore, 
that  profitable  work  upon  the  problem  of  sleep 
is  to  be  opected  in  the  future  from  the  side  of 
comparative  physiology  and  psychology. 

MbUograidiy.  A.  A.  Micfaaelis,  Der  8ohlaf 
nach  seiner  Bedeutung  fUr  den  gesunden  und 
kranken  Mensehen  { Leipzig,  1894 ) ;  L6o  Errera, 
S%ir  le  m^oamame  du  sommeil  (Brussels,  1896) ; 
H.  H.  Donaldson,  The  Growth  of  the  Brain  (New 
York,  1897);  Marie  de  Manac£Ine,  Bleep:  lU 
Phyaiology,  Pathology,  Hygime,  and  Psychology 
(Eng.  trans,  in  "Cont^porary  Science  Series," 
ib.,  1897),  containing  a  bibliography;  W.  H. 
Howell,  "A  Contribution  to  the  Physiolt^  of 
Sle^,"  in  Journal  of  Experimental  Medicine, 
vol.  ii  (ib.,  1897) ;  Amerioan  Textbook  of  Physi- 
ology (2d  ed.  by  W.  H.  Howell,  2  vols.,  Phila- 
delphia, 1901);  L.  P.  Powell,  Art  of  Natural 
Bleep  (New  York,  1908) ;  J.  F.  Shepard,  Circu- 
lation an4  Sleep  (ib..  1914) ;  H.  A.  Bruce,  Bleep 
and  Sleepl«»mea9  (Boston,  1916).   See  Dbeau- 

ZNG;  SOHNAHBUUSV. 
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SLEEPERS,  The  SEvrar.  See  Sevek  Slxep- 
EB8,  The. 

8LESPBB  SHABKj  or  Nubsb  Shabx.  One 
of  the  large  Arctic  sharki  of  the  family  Seym- 
nidn,  closely  allied  to  the  dogfisheB  (Squaliwe), 
especially  Botimiosis  miorocephdhUf  which 
reaches  a  length  of  25  feet  and  is  an  enemy  of 
whales.     

SLEEFINa  BEAUTT,  The.  The  fairy  tale 
of  a  princess  who  falls  into  an  enchanted  sleep 
for  100  years  and  is  awakened  a  prince  who 
penetrates  the  dense  wood  which  grew  up  about 
her  castle.  It  is  told  by  Charles  Perrault  in  "La 
Belle  au  Bois  Dormant,"  in  Oontet  du  tempa 
paaai  (1607),  translated  by  Orimm  as  Dom- 
rdtchen  and  versified  by  Tennysfm  in  "The  Day 
Dream."  The  l^nend  in  varying  forms  is  very 
old,  found  even  in  some  early  Egyptian  and 
Hindu  tales,  and  paralleled  in  the  inagie  ile^ 
of  Brunhilda. 

SLBBrofq  CABS.   See  Railwatb. 

SIiEEPINO  SZCKXTESS,  Human  Tbtpano- 
BOHiASU,  or  Nbsbo  Ijthabst.  An  mdemie 
disease  confined  to  equatorial  Africa  and  charao- 
terized  in  its  terminal  stages  by  sleepiness,  tor- 
por, and  coma.  Sleeping  sickness  was  known  as 
far  back  ae  about  1800.  It  was  then  endemic  in 
a  few  localities,  but  of  late  years  it  has  become 
widespread,  owing  to  the  opening  up  of  the 
country  to  trade  and  travel.  The  disease  is 
caused  by  a  blood  parasite,  the  Trypanoaoma 
gambienae,  which  is  ctmv^ed  by  two  varieties  of 
the  tsetse  fiy,  OUutina  palpalia  and  O'losnna 
monttang.  Wild  and  domestic  animals  act  as 
reservoirs  for  the  ridmess,  the  diseaee  in  the 
animal  being  known  as  nagana,  the  tsetse  fiy 
disease  of  cattle. 

Two  types  of  sleeping  sickness  are  recognized. 
The  Uganda  type,  carried  by  Olossina  palpalia 
and  confined  to  the  watercourses  and  lake 
shores,  was  first  identified  in  1901.  It  is  vio- 
lently epidemic  and  is  credited  with  200,000 
deaths  between  1898  and  1906.  The  variety  oe- 
enrring  in  N^assaland  and  Rhodesia  has  been 
known  as  a  distinct  form  only  since  1908.  It  is 
bi^Iy  fatal  but  not  epidemic.  The  fiy  that  is 
the  convener  in  this  case  is  Olotsma  monitans, 
which  is  irre^lar  in  its  distribution  and  is  in- 
dependent of  water. 

Both  whites  and  n^rroet  are  liable  to  contract 
sleeping  sickness,  llie  parasite  is  desertbed 
by  Castellani  as  from  16  to  24  micre.  long  and 
from  2  to  6  micra  broad.  It  is  undulating,  al- 
most wormlike  in  shape  and  ends  in  a  flagellum. 
The  parasite  at  first  gains  entrance  to  the  pe- 
ripheral blood  and  lymph  glands,  frcsn  which  it 
is  distributed  through  all  the  fluids  of  the  Iwdv, 
being  found  in  the  later  stages  of  the  disease  in 
the  cerebrospinal  fluid.  The  symptoms  in  tiie 
early  stage  are  irr^ular  fever,  irritability,  head- 
ache, sleeplessness,  and  loss  of  strength.  The 
c^ids  become  puffy;  an  erythematous  eruption 
appears  on  the  skin.  After  a  variable  period  of 
apparent  improvement  the  victim  becomes  more 
and  more  lethargic,  is  aroused  with  difficulty, 
takes  little  food,  and  becomes  emaciated.  The 
ansmia  is  more  pronounced,  tremors  of  the  hand 
and  tongue  are  noted,  and  areas  of  uuestheeia 
and  hypersesthesia  are  seen  in  gome  patients. 
In  the  final  stage  the  tremors  become  convul- 
sions, apathy  and  somnolence  merge  into  torpor 
and  coma.  Death  takes  place  in  coma  or  from 
some  intercurrent  disease  such  as  pneumonia 
or  dysentery.  The  duraticm  of  sleeping  ^dmess 
ia  variable.  The  first  stage  may  last  from  a  few 


months  to  a  few  years,  and  life  may  be  proliuged 
by  careful  nursing  and  medication.  In  Euro- 
peans the  duration  is  given  as  from  one  and  a 
half  to  several  years.  Consult:  Thconas, 
port  on  Trypimoaomea  (Londtm,  1906} ;  Sir  l^t- 
rick  Maoson,  Tropical  Diseaaes  (6th  ed.,  ib., 
1914);  C.  W.  Daniels,  Tropical  Medicine  and 
Hygiene  (New  York,  1914). 

SLEBKiESBNBSfl.   See  iNSOHniA. 

8I<EEP  IC0VB1EEHT8.  See  Movbmeht  (in 
plants)^   

SLSEF  OF  PLANTS.  A  popular  name  for 
the  pbenommon  of  leaf  movement  in  certain 
plante,  eqiecially  of  the  Oxalidee  and  Leguml- 
nose,  whose  leaves  have  a  nocturnal  position 
distinct  from  the  diurnal.  Usually  the  petioles 
rise  or  fall  and  sometimes  the  leaf  blades  become 
folded.  The  phraomenon  is  due  to  fhe  sensitive- 
ness of  certain  parts  to  variations  in  the  inten- 
sity of  the  light  reaching  them.  See  MoTOB 
Otoan;  Movement. 

SLBBPT  EOIJiOW.  A  picturesque  vallm 
near  Tarrytown,  N.  Y.,  traversed  by  a  amafi 
stream  called  the  Focantico  ^ver,  ftunons  as 
the  scene  of  Washington  Irvine's  Legend  of 
Sleepy  Hollou>.  It  conteins  an  olo  Dutch  charch, 
dating  fran  1609  and  built  of  bricks  brought 
from  Holland. 

SLEEVE  DOG.  A  Japanese  breed  of  tiny 
spaniela    See  Spaki^ 

SLEEVE  INSIGNIA.   See  Chevbonb  ;  MlU- 

TABT  iNSIftNU.   

STiETPATST,  sll'dlm,  or  SLEXDA'NUS,  Jo- 

HARN  (C.1S06-66).  An  early  German  historian 
whose  real  name  was  Philippetm.  He  was  bom 
at  Schleiden,  near  Cologne,  studied  law  at  Li^e, 
Paris,  and  Orleans,  and  entering  the  service  of 
Francis  I  of  France  in  1S37  acted  as  interme- 
diary between  him  and  the  Schmalkaldic  League. 
In  1544  he  made  his  home  at  Strassburg  and 
thenceforth  was  active  as  diploma^  pamphleteer, 
and  apologist  in  the  cause  of  the  Reformation. 
In  IS51  he  represented  the  city  of  Strassburg  at 
the  Council  of  Trent.  His  chief  work  is  De  Statu 
Religionis  ei  Repuilioa  Oarolo  Quinto  Caaare 
Commentarii  ( Strassburg,  1665 ;  ed.  by  Am  Ende, 
Frankfort,  1786-86),  the  best  contemporary  ac- 
count of  the  Reformation.  He  also  wrote  Sumtna 
Doctrines  Platonia  de  Repuhlioa  et  de  Legihua 
(IS48).  Consult  Banm^rtoi,  Veber  BMdatu 
tehen  und  Briefioechael  (Strassburg,  1876),  and 
Hasenclever,  SMdoM'Studien  (Bonn,  1906). 

SIiEIOHT  OF  HAND.  See  Imkbdkuaiv 
and  Magic. 

SLEMHEB,  Adah  J.  (1828-68).  An  Amer- 
ican soldier,  bom  in  Montgomery  Co.,  Pa.  He 
graduated  at  West  Point  in  1850,  served  against 
the  Seminoles  in  Florida,  and  then  was  stationed 
in  garris(His  along  the  Pacific.  Fnnn  1865  to 
1859  he  taught  at  West  "PiAnt.  In  January, 
1861,  he  was  in  command  of  a  body  of  regular 
troops  in  Fort  Barrancas,  Pensacola  Harbor,  Fla. 
On  the  10th,  after  the  surrender  of  the  Pensacola 
navy  yard,  he  transferred  his  force  to  the  Fort 
Pickens  position  in  the  same  harlrar.  This  fort 
he  held  against  Confederate  attack  until  reCn- 
forced.  Promoted  to  be  major,  he  was  attached 
to  Qeneral  Buell's  command  and  took  part  in  the 
Corinth  campaign  and  the  relief  of  Nashville, 
became  brigadier-general  of  volunteers  (Nov.  29, 
1862),  and  participated  in  the  battle  of  Stone 
River  (Dec.  31,  1862) ,  receiving  a  wound 
that  incapacitated  him  for  the  rest  of  the  war. 
In  1866  he  was  brevetted  colonel  Mid  brigadier- 
general  in  the  regular  serviea  fax  meritoriona 
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conduct  and  was  commisaioned  lieuteoant-Kmlcmel 
of  the  Fourth  Infantry.  He  died  while  in  com- 
mand of  Fort  Laramie. 

SLEyWlCK.    See  Schlgbwio. 

SLBUTH'HOUHD'.  See  Houin^  Btood- 
Jumimd. 

BT.TOAIT,   sUk'zUc  (1876-       ).  An 

Austrian  dramatic  tenor,  born  at  AUlhriacb- 
SehOnberg.  He  began  hia  musical  studies  at  a 
very  early  age  and  when  oniy  17  made  his  d^but 
as  Lohengrin  in  Brilnn.  la  1898  he  sang  as 
guest  at  the  Royal  Opera  in  Berlin  with  such 
success  that  sevwal  managers  offered  him  tenuit-  ' 
ing  onitraeta.  He  accepted  the  <^er  of  Mahter, 
and  for  seven  years  was  a  memb«r  of  the  ^^oma 
Opera,  whence  his  fame  soon  spread  over  Europe. 
At  the  ezpirati<Hi  of  his  time,  in  1908,  he  went 
to  Paris,  studying  with  Jean  de  R«zke  and 
changing  hU  method  completely.  His  sensa- 
tionM  success  at  Covent  Garden  in  the  spring  of 
1909  led  to  liis  engagement  at  the  Metropolitan 
Opera  House  in  New  York,  where  he  immediately 
became  a  favorite,  ^tb  a  vc^ce  of  great  beau^ 
and  quite  unusual  power  he  comMned  fine  his- 
tritmic  ability  and  a  remarkable  stage  presence. 
He  came  to  be  regarded  as  the  moat  impresuve 
Otello  (in  Verdi's  opera  of  that  name)  since  the 
famous  Tamagno,  and  in  addition  gataied  a  name 
as  a  liederainger  of  the  first  rank. 

SLICK,   Sam.    See  Haubcbtdit,  TnxatAB 
Chawdlkb. 

SLIGE'EHSm^'.  The  name  given  to  tiie 
polished  snrfaoes  found  along  the  joints  and 
fault  planes  of  rocks.  Tb.ey  are  caused  by  the 
lubbim;  together  of  the  rocks  during  faulting 
or  di&rential  movement  along  the  planes  of 
fracture. 

SLTDELI/,  JoHK  (1793-1871).  An  Ameri- 
can politician,  born  in  New  York  City.  He  grad- 
uated at  Columbia  College  in  1810.  In  1819  he 
removed  to  New  Orleans  and  was  United  States 
District  Attorney  for  Louisiana  (1829-33).  In 
1853  he  became  United  States  Senator  but  re- 
signed when  Louisiana  left  the  Union.  In  Sep- 
tember, I86I,  he  was  appointed  commissioner  of 
the  Ccmfederate  States  to  France  and  ran  the 
blockade  from  Charleston,  S.  C.  At  Havana, 
with  James  M.  Mason,  commissioner  to  England, 
he  embarked  on  the  British  mail  steamer  Trent, 
which  was  overhauled  on  Novanber  8  by  Capt. 
Charles  Wilkes  in  the  United  States  sloop  Ban 
JacMto,  and  the  envoys  and  their  secretaries 
were  arrested  and  confined  for  a  time  in  Fort 
Warren,  Boston.  At  England's  demand  the  act 
of  Wilkes  was  disavowed  and  the  commissioners 
sailed  for  England,  Jan.  1,  1862.  (See  Tbent 
AiTAiB.)  Slidell  failed  in  securing  the  assent 
of  France  to  the  convention  saving  that  nation 
control  of  Southern  cotton  if  the  blockade  should 
be  iMxricen,  but  was  permitted  to  begin  negotia- 
ti<ms  for  the  £1S,000,000  CtmfedNate  loan.  At 
the  close  of  the  war  Slidell  settled  in  Lcmdon, 
where  he  died. 

SLIDE  BUIiE.  An  instrument  cmnposed  of 
various  scales,  the  positions  of  which  in  rela- 
tion to  each  either  may  be  altered,  used  for  the 
rapid  performance  of  certain  arithmetical  opera- 
tions. The  scales  may  be  engraved  on  straight 
rods,  disks,  or  on  the  surface  of  a  cylindo-.  See 

CALCCLATIIfQ  MACHINES. 

SLI'QO.  A  maritime  county  of  the  Province 
of  Connaught,  Ireland,  bounded  on  the  north  by 
the  Atlantic  and  the  Bay  of  Donegal  (Map:  Ire- 
land, C  2).  Area,  707  square  miles.  Pop.,  1861, 
128,600;  1001,  84,083;  1911,  78,860.    The  coast 


line  is  indented  with  ntmierous  bays  dangerous 
for  navigation  except  in  the  Bay  of  Bligo.  The 
navigable  streams  are  the  Moy,  the  Owenmore, 
and  the  Garrogue.  The  picturesque  loughs 
Arrow  and  Oill  are  in  this  county.  The  mineral 
products  consist  of  copper,  lead,  iron,  and  man- 
ganese. The  chief  occupation  is  cattle  rearing. 
The  sea  and  salmon  fisheries  are  important,  and 
there  are  manufactures  of  woolens,  linens,  and 
leather.  Capital,  Sligo.  Consult  Wood-Martin, 
HUtory  of  Sligo,  CouHty  and  Toton  (Dublin, 
1890-93). 

SLIGO.  The  capital  of  County  Sligo,  Ire- 
land, <m  the  Oarrogu^  131  milea  nmthwest  of 
Dublin  (Map:  Irehud,  C  2).  It  is  well  built, 
and  contains  several  handsome  public  edifices. 
There  are  a  town  hall,  including  an  assembly 
room,  exchange,  free  library,  etc.,  the  Roman 
Catholic  Cathedral  of  Elphin,  and  the  ruins  of 
an  old  abbev.  Steamers  ply  regularly  between 
Sligo  and  Glaa^w,  Liverpool,  and  Londonderry. 
Brewing  and  milling  are  the  chief  industries  and 
flour  and  pork  are  exported.  Sligo  had  its  origin 
in  the  erectitm  of  a  Dmninican  abbey  ana  a 
castle  in  the  thirteenth  century  by  Maurice  Fitz- 
gerald, Earl  of  Kildare.  In  the  reign  of 
James  I  it  rec^ved  a  charter.  Pop.,  1901, 
10,862;  1911,  11,163. 

aT.TPTR  EEL.  See  Haqfish,  and  Plate  of 
Lahpbeys  and  Doopish. 

SLTBEEHEAD.  One  of  the  beautiful,  red, 
richly  ornamented  beryooid  fishes  of  tiie  genus 
Beryx,  called  by  the  French  alfcnsines.  They 
are  found  in  the  deep  seas  of  all  warm  latitudes, 
and  one  species  {Beryx  itplendens)  ia  taken  in 
the  Gulf  Stream.  See  Plate  of  Muixets  and 
Alubs. 

SLIME  HOLD.  The  common  name  of  the 
Myxomycetes  (q.v.). 

SLOraSLANDT,  allng'e-Unt,  Pootb  Cob- 
KKUSZ  van  ( 1 640-9 1 } .  A  Dutch  portrait,  genre, 
and  still-life  painter.  He  was  bom  at  Leyden, 
where  he  studied  under  Gerard  Dou,  entered  the 
painters*  guild  in  1661,  and  became  its  dean  ia 
1691.  Although  he  never  achieved  the  luminos- 
ity and  naturalness  of  his  master's  best  work, 
he  successfully  imitated  his  smooth,  careful 
brushwork.  His  best  works  are  Bcenee  vrith 
children,  oumples  of  which  are  in  the  Uffiri  and 
Dulwich  ralleries.  Other  well-known  paintings 
are  the  'Htfeerman  Family"  (Louvre) ;  "Inter- 
rupted Music  LeaMn"  (1672)  and  "Poultrr  Ven- 
der'* (1673),  in  the  Dresdai  Museum;  and  "Mu- 
sical Party  in  a  Kitchoi,"  in  the  Rijks  Museum, 
Amsterdam. 

SLIP.  A  semifluid  form  of  clay  with  or 
without  other  ingredients,  used  by  clay-product 
manufacturers  to  coat  different  wares,  such  as 
some  kinds  of  pottery,  terra  ootta,  etc.  It  is 
applied  for  decorative  purposes,  or  also  for  coat- 
ing the  ware  with  a  more  or  leas  impervious  skin. 

See  POTTEBT.  

SLIP  METEB.   See  Stboboscc^ 
SLIPPED.    In  heraldry  (q.v.),  a  term  a;p- 
plied  to  a  leaf,  branch,  or  flower  which  is  repre- 
sented  with  a  stalk  and  torn  Iran  the  parent 

stem. 

SLIVEN,  sie'ven,  SLITNO,  or  SELIMITIA. 
A  town  in  t^e  Kingdom  of  Bulgaria,  situated  at 
tile  important  pass  in  the  Balkan  Mountains 
known  as  the  Tnm  Oate,  6S  miles  nortii  of 
Adrianople  (Map :  Balkan  Peninsula,  F  3) . 
Sliven  is  noted  for  its  black  wine  and  has  an  im- 
portant government  cloth  factory.  Pop.,  1910, 
60,698. 
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SLIVINSXI,  8l«-vIn'Bk6,  Joseph  { 1 865  - 
) .  A  Russian  pianist,  born  at  Warsaw.  He 
studiad  then  at  the  conservatory  with  Strobl  and 
latw  took  a  four  years'  course  with  Leschetizky 
at  Vienna,  completing  his  studies  with  Anton 
Rabinatein  at  St.  Petersburg.  He  made  his  d^but 
in  1890,  but  bis  reputation  was  not  established 
until  his  London  appearance  three  years  later. 
His  first  American  recital  took  place  in  1893. 
He  became  well  known  for  his  tecnniqne,  for  his 
mastery  of  intricate  phrasing,  and  especially  for 
his  poetic  interpretatlMi. 

StiOAKE,  slOn,  Sib  Hanb  (1660-1753).  A 
British  physician  and  naturalist.  He  was  bom 
in  Ireland  of  Scottish  parents  and  was  educated 
in  London  and  in  France.  He  was  elected  a 
member  of  the  Royal  Society  in  1686  and  of  the 
Royal  Coll^  of  Physicians  in  1687.  He  was 
physician  to  Christ's  Hospital  (1694-1724), 
preudwt  of  tiie  College  of  Phpicians  (1719- 
1735),  secretary  to  the  Royal  Society  (1693), 
in  the  presidoiey  of  which  he  succeeded  Sir  Isaac 
Newton  in  1727.  He  had  been  created  a  baronet 
and  physician-general  to  the  army  in  1716,  and 
in  1727  received  the  further  honor  of  being  ap- 
pointed royal  pfayrician.  He  gave  a  strong  im- 
pulse to  the  pra^ice  of  inoculation  by  perform- 
ing that  operation  on  several  of  the  royal  family. 
He  formed  a  museum  of  natural  history,  antiqui- 
ties, coins,  etc.,  and  a  library  of  60,000  volumes 
and  3560  manuscripts,  which  he  directed  to  be 
offered  at  his  death  to  the  nation  for  £20,000, 
and  which  formed  the  commencement  of  the 
British  Museum  (q.T.).  He  contributed  numer- 
ous memoirs  to  the  PkUotophical  Tranwotiotu, 
whose  publication  he  superintoided  for  a  num- 
ber of  years,  and  published  in  1746  a  treatise  on 
medicine  for  the  eyes. 

SLOAXE,  Thomas  O'Coivob  (1851-  ). 
An  American  writer  on  science,  bom  in  New 
York  City.  He  graduated  at  St.  Francis  Xaviw 
Collie  in  1869  and  at  the  School  of  Mines  of 
Columbia  University  in  1872.  For  many  years 
he  served  as  a  gas  engineer,  inventing  a  self- 
recording  photraneter  and  devising  an  accurate 
method  for  determining  sulphur  in  illuminating 
gas.  In  1888-89  he  was  professor  of  natural 
sciences  in  Seton  Hall  College  (New  Jersey). 
He  wrote  the  Electrioian'a  Handy  Book  ( 1905 ) , 
Elemmtarjf  Sl«etrioal  OtUouIaHoM  (1909),  and 
many  other  bocAs  on  popular  science. 

SLOAITE,  WnxiAic  AfnxiaAK  (1850-  ). 
An  American  educator  and  historian,  bom  at 
Richmond,  Ohio.  He  graduated  at  Coliunbia  in 
1868,  and  from  then  till  1872  was  instructor  in 
classics  at  the  Newell  School  in  Pittsburgh. 
Afterward,  while  in  Germany  as  private  secre- 
tary to  George  Bancroft,  Ihen  United  States 
Minister  at  Berlin,  he  studied  history  under 
Mommseo  and  Droysoi.  In  1883  he  was  made 
professor  of  history  in  the  College  of  New  Jersey 
(Princeton),  a  position  which  he  resigned  in 
1806  to  become  professor  of  history  at  Columbia. 
From  1886  to  1880  he  edited  the  Priweton  Re- 
view. A  member  of  the  American  Academy  of 
Arts  and  Letters,  and  in  1911  president  of  the 
American  Historical  Association,  Sloane  became 
also  Chevalier  trf  the  French  I^fion  of  Honor  and 
of  Uie  Swedish  North  Star.  He  published:  Life 
and  Work  of  James  Renwick  Wilson  Sloane 
(1888);  The  French  War  and  the  Revolution 
(1893);  The  Life  of  Napoleon  Bonaparte  (4 
vols.,  1896;  rev.  and  enlarged  ed.,  1011) ;  Life  of 
James  McCosh  (1896);  The  French  Revolution 
and  Bel^ious  Reform  ( 1901 ) ;  Party  Government 


in  the  United  States  of  America  (1914);  The 
Balkans  (1914). 

SLOAT,  slot.  John  Dbaee  (1780-1867).  Ad 
American  naval  officer,  bom  in  New  York  City. 
He  was  a  midshipman  in  1800,  but  after  a  yeara 
service  was  honorably  discharged.  In  1812,  how- 
ever, he  reentered  the  navy  as  a  sailing  master, 
and  in  the  war  with  England  was  attached  to 
the  frigate  United  States,  which  in  1812  captured 
the  British  frigate  Macedonia.  In  1813  he  was 
promoted  to  be  lieutenant,  and  in  1823-25  com- 
manded the  Orampus,  one  of  the  squadron  en- 
gaged in  suppressing  piracy  in  the  West  Indies. 
From  1844  to  1846  he  was  in  command  of  the 
Paeiflo  Squadron,  and  took  possession  of  Mon- 
terey and  San  Francisco  early  in  the  Mexican 
War.  He  was  retired  in  1861,  but  was  subse- 
quently promoted  to  the  rank  of  commodore  in 
1862  and  rear  admiral  in  1866. 

SIXyCXTM,  Herxt  Waener  (1827-94).  An 
American  soldiar,  horn  at  Ddphi,  N.  Y.,  and 
graduated  at  West  Point  in  1852.  In  1866  he 
r»igned  from  military  service  and  became  a 
counselor  at  law  in  Syracuse,  N.  Y.  In  the  Civil 
War  he  became  colonel  of  the  Twenty-seventh 
New  York  Volunteers,  which  he  led  at  the  first 
battle  of  Bull  Run,  where  he  was  severely 
wounded.  He  returned  to  active  service  in  Sep- 
tember, 1861,  as  brigadier  general  of  volunteers. 
He  rendered  con^icuous  service  at  the  battle  of 
Gaines's  Mill  (q.v.).  After  Malvem  Hill  (July 
1,  1862)  he  rose  to  be  major,  general  of  volun- 
teers. He  was  in  the  second  battle  of  Bull  Run 
and  at  South  Mountain,  Antietam,  Cbancellors- 
ville,  and  Gettysburg.  He  later  took  part  in 
the  capture  and  occupation  of  Atlanta.  In  Sher- 
man's march  to  the  sea  Slocum  was  given  the 
left  wing,  a  command  which  he  held  until  after 
Johnston's  surrender  at  Durham  Station.  In 
1865  he  resigned  from  the  service.  He  was 
elected  to  Congresa  in  1868  and  1870. 

SLOCTTIE  DISASTEB.  One  of  the  greatest 
marine  catastrophes  of  modem  times.  The  large 
steamboat.  General  Sloeum,  carrying  about  1800 
passengers,  was  discovered  to  be  on  fire  while 
sailing  up  the  East  River  on  June  15,  1904.  Be- 
fore the  boat  could  be  grounded  a  panic  seized 
those  on  board,  and  many  hundreds  leaped  over- 
board to  escape  the  flames,  which  spread  with 
great  rapidi^.  The  vessel  was  finally  beached 
near  North  BroUier  Island,  but  in  spite  of  the 
heroic  efforts  of  those  who  hastened  to  the  res* 
cue,  about  1000  persons  were  drowned  or  burned 
to  death. 

SLOE,  sld  (AS.  sU,  siahm,  OHG.  sUha,  Ger, 
Schlehe,  sloe),  Blackthobit  or  Sloe  Thobn 
{Pnmus  spinosa).  A  shmb  of  the  family 
Rosacee,  by  scane  botanists  supposed  to  be  the 
original  species  of  some  of  the  cultivated  pliuns. 
It  is  generally  a  much  branched  spiny  shrub  of  4 
to  10  feet  high,  or  sometimes  a  snuul  tree  of  16 
to  20  feet,  with  small  snow-white  flowers,  which 
appear  before  the  leaves.  The  fruit,  generally 
about  the  size  of  large  peas,  is  used  tor  mak- 
ing preserves,  brandy,  and  gin.  The  juice  is 
much  used  in  the  manufacture  of  spurious  port 
wine  and  to  impart  rouriiness  to  the  gentiine. 

miOXB,  or  Lava.   See  Oabba«ebit. 

SLONIM,  8l6^y6m.  The  capital  of  a  district 
In  the  Government  of  Grodno,  Russia,  situated  on 
the  Shara,  a  navigable  tributary  of  the  Niemen, 
110  miles  southeast  of  Qrodna  It  has  manufac- 
tures of  cloth,  tolKLcco,  and  spirits.  Pop.,  1911, 
21,440,  mostly  Jews. 

SLONUCBET,  Chaik  (1810-1904).  A 
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Russian  Jewish  physicist,  astronomer,  and  math- 
ematician, born  at  Byeloatok.  Slonimsky  was  a 
pioneer  as  a  popularizer  of  science  among  the 
Jewa.  The  Hebrew  weekly  he  founded  for  this 
purnow  in  1882,  Ha-Zefirah,  was  the  first  of  its 
kind.  The  Russian  government  made  him  offidal 
censor  of  Hebrew  books  (1882-74),  a  function 
he  performed  while  acting  as  dean  of  the  Zhit- 
omir rabbinical  seminary.  Slonimsky  invented 
a  device  for  transmitting  quadruple  tel^ams 
(1866),  a  forerunner  of  the  device  perfected  by 
Sir  William  Thomson  (Lord  Kelvin)  in  1868. 
Some  of  his  maga2dne  articles  were  collected  and 
published  under  the  titie  Ma'aman  Hohtnah  in 
1S91. 

SLOOP  (Dutch  «Ioep,  Ger.  8<Alupe,  sloop; 
probably  from  OF.  okatoupe,  from  Sp.  ehalupa. 
Eng.  shallop).  A  small  vessel  having  a  single 
mait  and  fixed  bowsprit.  A  sloop's  sails  are 
mainsail,  gaff  topsail,  jib,  and  staysail;  spin- 
naker, club  topsail,  jib  topsail,  balloon  jib,  and 
fiyiiig  jih  are  carried  by  large  racing  sloops. 
Formerly  sloops  and  cutters  differed  in  shape, 
the  cutter  usually  being  much  narrower  and 
deeper,  but  at  present  the  difference  in  form  is 
very  sli^t.  In  the  days  of  sailing  ships,  and 
of  steamers  before  sails  were  removed  from  steam 
men-of-war,  a  sloop  of  war  was  a  ship-rigged 
vessel,  but  smaller  than  a  frigate.   See  Yaoht 

AND  YACHTmO. 

SLOS^ON,  Edwin  Emebt  (1865-  ).  An 
American  editor^and  author;  also  a  chemist.  He 
was  bom  at  Albany,  Kans.,  and  was  educated  at 
tile  Univerrity  at  Kansas  (B.S.,  1890;  M.8., 
1892)  and  at  the  University  of  Ohieago  (Ph.D., 
1902).  From  1801  to  1903  he  was  professor 
of  chemistry  at  the  University  of  Wyoming,  and 
chemist  at  the  Wyoming  Agricultural  Experi- 
ment Station.  Iliereafter  he  was  connected  with 
the  Independent  as  literary  or  managing  editor. 
From  1012  he  was  associate  on  the  faculty  of 
Uie  school  of  journalism,  Columbia  University. 
He  published:  Qreat  American  Vnivenitia 
(1910),  Mafor  Propheta  of  To-Day  (1914),  and 
many  magazine  articles  on  matters  scientlflo 
and  literary. 

SIiOTH  (from  AS.  alaw,  OHO.  al^o,  alSw, 
dialectic  Ger.  achUto,  achld.  Eng.  alow).  An 
edentate  mammal  of  the  family  Bradypodidfe,  re- 
markably adapted  to  arboreal  life,  and  repre- 
sented by  many  species,  all  residents  of  tropical 
America.  Hay  vary  in  size  from  that  of  a  small 
bear  to  that  of  a  cat.  They  feed  on  the  leaves, 
buds,  and  young  shoots  of  trees,  among  the 
branches  of  which  they  live,  rarely  descending 
to  the  ground.  They  do  not  walk  upon  the 
branches,  but  cling  beneath  them,  with  back 
downward,  progressing  with  agility.  They  are 
chiefly  noctunuil,  resting  sleepily  during  the 
day,  from  which,  and  from  a  misunderstand' 
ing  of  their  habits,  the  misnomer  of  "sloth" 
arose. 

The  foreU^  are  much  longer  than  the  hind 
ones,  and  the  feet  are  furnished  with  long  sharp 
claws,  curved  into  hooks  by  which  sloths  hang 
beneath  the  branches  even  in  sleep.  A  peculiar- 
ity of  the  group  is  the  extraordinary  number  of 
dorsal  vertebrte.  The  head  is  round  and  the 
muzzle  so  short  that  the  face  is  monkey-like. 
Although  monbers  of  the  order  Edentata,  sloths 
are  by  no  means  toothless.  There  are  no  in- 
cisor teeth,  but  sharp  canine  teeth,  and  eight 
molars  in  the  upper,  six  in  the  lower  jaw.  ITie 
molars  are  cylindrical  and  are  adapted  merely 
for  cnuhing,  not  for  grinding,  the  food.  For 


this,  however,  there  is  compensation  in  the 
stomach — somewhat  imperfectly  divided,  by 
transverse  ligatures,  into  four  compartments,  for 
retention  and  thorough  digestion  of  the  food. 
The  hair  is  coarse  and  sha^,  affords  excellent 
protection  from  insects,  and  gives  sloths  such  a 


JAWS  AMD  TmWTK  O*  SllOTBB> 

1,  three-toed  aloth  (BrodypM  frMaefyitu);  2.  ooUared 
sloth  (^Bradyjnu  infMeattu), 

gray  appearance  that  they  are  not  readily  ob- 
served except  when  in  motion. 

The  sloth  produces  only  cme  young  tme  at  a 
birth,  which  clings  to  its  mother  till  it  bectmies 
able  to  provide  for  itself.  The  voice  of  the  ani- 
mal is  a  low  plaintive  cry.  Less  than  a  dozen 
species  of  sloth  are  known,  grouped  in  two  sub- 
famili^,  according  to  the  number  of  toes  on 
the  forefeet  All  have  three  toes  on  the  hind 
feet,  but  the  Choloepodinn  have  only  two  toes  on 
the  front  feet,  the  Bradypodinie  three.  The  lat- 
ter have  nine  cervical  vertebra  and  20  abdcHni- 
nal,  and  of  the  latter  16-17  bear  ribs;  while  the 
former  have  only  six  or  seven  cervical  vertebrse, 
and  27  abdcnninal,  of  which  23-24  bear  ribs. 
Of  the  CholfBDodinw,  or  "unaus,"  there  are  only 
two  species,  the  two-toed  {Ckoiaepua  dtdaotylua) , 
common  in  Brasil,  and  a  Cmtnil  American  spe- 


uwB  ABD  nwn  or  rwo-xont  slotb. 

cies  {OholaepuB  hoffmanni),  which  is  lifter  col- 
ored. They  are  about  2  feet  long.  Of  the  Brady- 
podiuK  conspicuous  species  are  the  three-toed 
sloth  {Bradypua  tridaotylus)  and  the  collared 
sloth  {Bradypxta  infuacatua).  The  latter  is  the 
largest  of  the  family  and  has  a  collar  of  long 
black  hair  around  the  neck,  behind  which  is  a 
patch  of  pale  orange.  Consult:  Alston,  "Mam- 
mals," in  Biologia  Oentrali-Americana  (Lcmdon, 
1879-82);  Richard  Lydekker,  Royal  yaUtral 
History,  vol.  iii  (ib.,  1895);  F.  E.  Beddard, 
"Mammalia,"  in  Cambridge  Natural  Biatory,  vol. 
X  (New  York,  1902),  and  the  memoirs  there 
cited  relating  to  anatomy  and  classification; 
H,  W.  Bates,  Natwalist  on  the  River  Amazone 
(new  ed.,  London,  1910).  For  fossil  forms  of 
the  sloth,  see  Qatkidovtx;  Mucmazja,  Foasn.; 
Mbgathesiuu;  Mtlodon. 

SLOTH  BEAB.  See  Bkab,  and  Plate  of 
Bears. 

SLOnOHf  slou.  A  market  town  and  railway 
junction  in  Buekingfaamshire,  England,  IS  miles 
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west  of  London  and  2  miles  north  of  Windsor 
Castlq  (Map:  London,  D  1).  Here  the  elder 
Herschel  erected  his  observatory  and  great  tel- 
escope and  made  many  of  his  uiportant  astro- 
nomical discoTeries.  Pop.,  IBOl,  11,461;  1911, 
14,082. 

SLOUGH.   See  Nbcbosib. 

8L0UOH  OF  DESPOND.  A  bog  encoun- 
tered by  Christian,  in  Pilgrim'a  Progreaa,  at  the 
outset  of  bis  journey.  It  typifies  the  discour- 
agement and  apprehenmoa  caused  by  a  sense 
of  sin. 

SLOVABB^  BiyTftks.  A  Slavic  people  of 
northwestern  Htmgary  and  southern  Moravia, 
closely  akin  to  the  CzMths.  According  to  Niederle 
they  number  more  than  2,500,000,  not  counting 
those  in  the  United  States.  Most  of  than  are 
Roman  Catholics.  Consult:  J.  Capek,  The  Bio- 
vaka  (New  York,  1906) ;  R.  Seton- Watson, 
Social  Problems  m  Hwngary:  A.  History  of  the 
Blovaka  (London,  1909);  L.  Kiederl^  La  raos 
Oam  (Fr.  trans..  Paris,  1911). 

SLOVZmANS,  sid-ve'ni-anz.  A  South  Slavic 
people  of  Austria-Hungary,  inhabiting  Camiola 
(where  they  ctmstitute  the  great  bulk  of  the  pop- 
ulation), the  sontbem  part  of  Carinthia  and 
Styria,  the  environs  of  Udine  in  Friuli,  Gorizia 
(Gorica,  G4rz),  and  other  districts.  About  the 
sixth  century  th^  migrated  from  their  home  in 
tlie  Carpathians  to  the  sonth  irf  the  Danube, 
idiere  they  remain.  Hie  Slovenians  number  over 
1,S00,000  people,  including  smne  100,000  who 
have  settled  in  the  United  ^tes.  (Niederle.) 
Consult  L.  Niederle,  La  race  slave  (Fr.  trans., 
Paris,  1911).   See  Slavs. 

SLOWACKI,  slft-vatsTt*.  JuuDSZ  (1809-49). 
A  famous  Polish  Romantic  poet  He  was  bom 
at  Kremenez  in  Volhynia,  and  was  educated  at 
the  University  of  Vilna.  In  1831  he  left  his 
country,  never  to  return.  Anumg  his  worlcs  are 
the  poems  "Jan  Bieledci,"  "Arab,"  "Lambro," 
*'Anheli,"  "Beniowski,"  an  epic  in  flvo  cantos 
fmn  the  time  of  the  Bar  Confednat^,  contain- 
ing satirical  allusions  to  his  contemporaries, 
"Wa«law,"  "King  Spirit,"  the  dramatic  poem 
"Kordjan,"  and  the  dramas  Maria  Stuart,  Ma- 
sseppa,  BiMadyna,  and  LiUa  Weneda.  Some  of 
toMe  were  translated  into  several  languages. 
His  collected  works  were  published  at  Ijeipzig  ( 4 
vols.,  1860)  and  at  Lemberg  (4  vols.,  1880) ;  his 
posthumous  works  were  issued  in  1866  and  1885. 
Consult  the  biographies  by  Malecki  (Lembei^, 
1881)  and  Hoenck  (Warsaw,  1897);  also  Sar- 
razin,  Lee  grands  pontes  romantigues;  Mickie- 
wicz,  SUnoaaki,  Kmsinski  (Paris,  1906). 

SLOW  LEKUIL  A  lemur  of  the  genns 
yyotioebus  or  Loris,  noted  for  its  slow  move- 
ments, especially  the  ennmon  Asiatic  loris,  also 
called  sloth  monkey  Iffyetioebtts  tardiffradus). 
See  LoBis,  and  Plate  of  Leudbs. 

SLOW  MATCH.  A  rope  or  cord  which  has 
been  saturated  or  steeped  in  a  solution  of  salt- 
petre, so  that  it  will  bum  slowly  and  r^pjlarly. 
Fuses  or  electric  sparks  now  replace  this  in 
ignition  of  gunpowder  or  explosives.  ( See 
&.A8TIN0. )  For  igniting  flreworlcs  quick  match, 
whidb  bums  more  rapiSy,  is  used.    See  Ptbo- 

TKHITT. 

SLOWWOSK  (AS.  slatcym,  slAwerm,  slow- 
worm,  from  alHm,  Goth.,  OHG.  alahan,  Gter. 
sohlagen,  to  strike  +  v?yrm,  toerm,  worm;  in- 
fluenced by  popular  etymology  with  Eng.  slow). 
A  burrowing  elongated  lizard  of  the  family 
Anguids.  One  of  uie  slowworm  species  (Opht- 
aaurvM  mmtraUs)  occurs  in  the  United  States 
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south  of  the  Ohio  River  and  is  sometimes 
called  joint  snaice  because,  on  account  of  a  loose 
articulation  of  tlie  vertetoe,  the  tail  easily  sepa- 
rates from  the  body.  See  Bluidwobic,  1. 
SLTTBBEB.  See  SpiKNino. 
SLUDGE.  See  Cottonseed. 
8LUO  (from  ME.  sluggen,  Norw.,  Swed.  dOka, 
to  go  draggingly,  to  droop,  Icel.  aUfkr,  slouching 
fellow).  A  terrestrial  piUmonate  gastropod  or 
snail,  in  which  the  shell  Is  represented  by  an  in- 
temal  homy  plate  overlying  the  respiratory  cav- 
ity. Hie  sln^  are  chiefly  of  two  families,  Lima- 
cide  and  Anonidn,  and  most  commonly  are  of 
the  genus  Limaai.  They  are  vegetable  eaters  and 
often  ascend  trees  in  search  of  food  and  then  let 
themselves  down  by  means  of  a  mucous  thread 
spun  from  a  gland  opening  on  the  anterior  edge 
of  the  foot.  In  Europe  they  ravage  garden  and 
field  crops,  but  do  tittle  damage  in  the  United 
States,  llieir  general  economy  is  that  of  the 
snails  (q.v.).  The  great  gray  slug,  sometimes 
4  inches  long,  is  a  European  species,  introduced 
into  and  now  become  common  in  eastern  North 
America.  A  native  Amn^can  slug,  which  is  very 
conimtm  in  tiie  United  States,  is  Lima  oampea- 
tris,  a  small  species  of  slug  less  than  1  inch 
long. 

^UTEB,  sVtSr,  Claux  (T-c.1405).  The 
principal  Dutch  sculptor  of  the  later  Middle 
Ages.  The  earliest  record  of  his  life  is  that  in 
1389  he  became  statuary  in  ordinary  at  Dijon 
to  ntilip  the  Bold  of  Bungundy,  whose  aorice  he 
had  Mita^  a  few  years  before.  In  charge  of 
the  sculptures  for  the  Cuthnsian  monasterr,  the 
Chartreuse  de  Champmol,  which  Duke  Philip 
had  founded  in  1383,  he  surpassed  in  ability  all 
his  predecessors.  His  works  are  noble  and  orig- 
inal in  conception  and  characterized  1^  a  power- 
ful, trenchant,  and  yet  pictorial  realism.  In 
1398  Sluter,  aged  and  innrm,  called  to  his  aid 
his  nephew  and  pupil,  Claux  de  Weme,  of  ^t- 
tem,  to  whom  must  be  attributed  a  more  or  less 
important  part  in  the  execution  of  his  uncle's 
latest  proaucti<ms.  The  earliest  of  Sinter's 
works  that  still  remain  on  the  site  of  the  former 
Chartreuse,  now  occupied  by  a  lunatic  asylum, 
are  the  figures  on  the  portal  of  the  chapel 
(c.1390-94),  to  wit,  "Duke  Philip  in  Prayer," 
"Saint  John,"  "Duchess  Marguerite,"  and  "St. 
Catherine,"  the  first  and  last  remarkable  for 
tiie  freshness  of  their  realism.  Next  comes  the 
famous  "Moses  Fountain"  (1395-1404)  in  the 
courtyard,  a  hexagonal  base  with  the  life-size 
figures  of  the  "Six  Prophets,"  a^irable  speci- 
mens of  psychological  individualization,  poly- 
chrome, according  to  mediteval  usage.  A  repro- 
duction of  this  is  in  the  Dijon  Museum  which 
also  CfHitains  Sinter's  masterpiece,  the  "Tomb  of 
Philip  the  Bold"  (1404-11),  in  Uaek  and  white 
marble,  the  mighty  sarcophagus  surrounded  with 
arcading,  through  which  passes  a  procession  of 
40  small  alabaster  figures  of  mourners,  exquisite 
in  finish.  The  recumbent  figure  of  the  Duke  is 
of  striking  realism.  Clanx  de  Weme  undoubt- 
edly completed  this  monument.  Consult  Alfred 
Gonse,  L'Art  gotkigue  (Paris,  1890),  and  id.. 
La  sculpture  frannaise  depuia  le  XlVme  siide 
(ib.,  1894). 

SLT7TSK,  slviak.  The  capital  of  a  district  in 
the  Government  of  Minsk,  Russia,  situated  123 
miles  south  of  Minsk.  Pop.,  1910, 16,190.  Slutsk 
passed  to  Lithitania  in  the  thirteenth  century 
and  attained  gr^t  importance  as  the  capital  of 
tiie  Princ^ality  of  Slutsk.  It  came  into  the 
possession  of  Russia  in  179S. 
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SLT,  CHBiaTOPHEB.  A  tinker  and  bear  keeper 
who.  in  the  induction  to  ShakeBpeare'B  Taming 
of  the  Bhrew,  is  found  drunk,  taken  to  a  lord's 
house  and  made  to  believe  he  is  master,  while 
the  ctmie^r  iapertotmedL  before  him. 

SlUI^ALD,  sm&ntfild.   A  town  of  Prussia. 

See  SCHMALKAIOKN. 

8][ALCAIJ>I0    (smil-kU'dlk)  LEAOUX. 

See  SoHiLUsALDic  Lkaqub. 

BUTAT.T.,  John  Kunkbl  (1869-  ).  An 
American  botanist.  He  was  born  at  Harrisburg, 
Pa.,  and  graduated  from  Franklin  and  Marshall 
CoH^  in  1892  and  from  Columbia  (Fh.D.)  in 
1895.  After  serving  as  curator  of  tbe  Columbia 
herbarium  in  1895-49  he  was  curator  from  1899 
to  1906  and  head  curator  after  1907  of  the  Kew 
York  Botanical  Garden.  His  papwB  deal  largely 
with  the  flora  of  North  America  and  of  Pata- 
gonia. He  published:  Skrubt  of  Florida  (1913) ; 
Florida  Trees  (1913);  Flora  of  Miami  (1913)  ; 
Flora  of  Lancaster  County  (1913) ;  Flora  of  the 
Florida  Keya  (1913) ;  Flora  of  the  aouthea$tem 
United  State*  (2d  ed.,  1918). 

Slf  ATA  ATOP.  A  military  term  denoting 
tbe  fireormB  carried  by  the  soldier,  in  contra- 
distinction to  machine  guns  and  artille^.  Undn* 
this  title  will  be  found  disciia^id  the  history  of 
the  development  of  the  ninili  rii  military  rifle, 
while  pistols  and  revolvers  are  discusaed  under 
their  own  heads.  Firearms  used  for  purposes 
of  sport  are  treated  under  Rifu:,  Hunting; 
Shotguk. 

Hand  flreanns  date  fran  about  the  fourteenth 
century  and  wera  at  flnt  like  the  hand  canrnm 


pivot  which,  passing  through  the  stodc,  formed 
a  lever  for  tbe  hand.  Before  the  weapon  could 
be  discharged  it  was  necessary  to  bring  the  ser- 
pentine  in  C(mtact  with  the  burning  match  on 
the  barrel,  until  the  former  was  i^ted,  after 
which  the  lever  was  raised  and  the  serpentine 
brought  to  the  priming  of  the  touohhtde  and  tite 
gun  discharged.  The  next  improvement  was  to 
reverse  the  position  of  the  serpentine  and  pro- 
vide a  spring  to  hold  the  match  away  from  the 
touchhole,  after  which  a  pressure  brought  to 
bear  upon  the  lever  caused  the  serpentine  witii 
lighted  match  to  fall  into  the  flash  pan. 

Many  strange  varieties  of  flreums  came  into 
use— combinations  of  club  and  pistol,  of  pistol 
and  battle  ax,  and  particularly  the  "holy-water 
sprinkler,"  a  strong  mace  formed  by  four  or 
more  barrels  arran^d  as  is  the  chamber  of  the 
modem  revolver.  An  improved  invention  in  the 
form  of  the  wheel  lock  was  made  in  1515.  It 
consisted  of  a  grooved  steel  wheel,  hanng  a  ser- 
rated ed^  connected  to  the  lock  plate  by  means 
of  a  chain  and  spring.  Tbe  sprmg  power  wag 
obtained  by  winding  the  wheel  so  that  when  the 


firing  ^'n. 
Breec/i^crew 


Bothm^of  fieceiver 
ucKAHmi  or  DHmD  nATH  spatifonxLD  hvlb,  cuobb  0.45  ntCB. 


or  bcmibardello — a  small  bombard,  fired  from 
the  shoulder  by  means  of  a  match  applied  to  a 
touchhole.  tke  bombard  was  welded  on  to  an 
iron  rod,  which  was  carried  suspended  from  the 
neck  of  the  soldier.  The  powder  chamber  was 
smaller  in  its  internal  diameter  than  the  bore 
of  the  gun,  but  externally  larger.  These  weapons 
are  also  known  as  h&tfme-h-feyk  ( fire  sticks ) . 
The  hand  culverin  was  a  small  cannon  secured 
to  a  stock  by  iron  bands  and  had  a  bore  of  little 
more  than  half  an  inch,  but  was  in  general  use 
throu^^out  Europe.  The  Swiss  army  at  tjie 
battle  of  Morat  (1476)  included  about  8000  cul- 
verinere.  The  lumd  culverin  was  fired  from  a 
foiked  rest  usually  and  required  two  men  to 
work  it — one  aimed  and  held  the  weapon ;  the 
other  discharged,  loaded,  and  assisted  in  carrying 
it.  Improvements  included  an  enlarged  bore,  a 
bent  stock,  and  finally  the  side  touchhole.  The 
barrels  were  octagonal  or  hexagonal.  Small  cul- 
veriiis  wOTe  used  for  horsAack  fighting  and 
largo'  ones  for  foot  soldiers.  Hie  first  real 
approach  to  the  modem  small  arm  was  the  early 
matchlock,  the  ordinary  gun  of  the  period  with 
the  action  of  a  serpentine  or  cock  for  holding 
the  match.    The  serpentine  was  hung  upon  a 


gun  was  charged  the  wheel  would  be  wound  up, 
the  cover  of  the  ftashpan  withdrawn,  and  the 
pyrite  which  was  held  in  the  eock  pramitted  to 
come  in  contact  with  tbe  wheel.  When  the 
trigger  was  presBed  the  check  on  the  wheel  was 
released,  and  sparks  produced  by  the  friction  of 
the  wheel  against  the  pyrite  and  the  priming 
ignited  the  charge.  Owing  to  its  expense,  the 
wheel-lock  gun  was  used  almost  entirely  for 
sporting  purposes,  and  soon  after  this  the  use 
of  firearms  in  the  chase  became  general. 

The  flintlock,  which  followed  the  wheel  lode, 
seems  to  have  been  of  Spanish  origin  and  to  date 
from  early  in  the  seventeenth  century;  In  it  the 
process  of  igniting  the  charge  was  considerably 
simplified.  The  hammer  or  cover  plate  was 
fort^  backward  by  the  bolt  so  that  the  flint, 
which  was  screwed  in  the  jaw  of  the  cock,  and 
the  priming  in  the  flashpan  were  exposed  to  the 
sparks  caused  by  the  contact  of  the  flint  and  the 
hammer,  and  thus  the  charge  was  ignited.  The 
flintlock  was  a  long  time  coming  into  favor, 
owing  to  the  fact  that  in  Its  original  form  the 
sparks  frequently  escaped  witiiout  firing  the 
charge.  Flmtlock  muslots  were  first  intrMUced 
into  Eni^d  during  the  reign  of  William  III 
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and  in  one  form  or  another  remained  in  use 
in  the  Britieh  army  up  to  as  late  as  1840. 

In  the  improved  methods  of  ignition  which 
Forsyth  made  possible  the  next  important  step 
in  the  erolution  of  small  arms  was  aocompliBhed. 
His  inrention  dates  from  1807  and  is  described 
as  "a  detonating  principle  for  exploding  gun- 
powder in  firearms,  etc."  Many  subsequent  im- 
proTements  in  the  system  were  made  by  the 
manufacturers  whom  the  patentee  oigaged  to 
make  the  guns.  The  percussion  principle  was 
applied  first  to  muzzle-loading  and  afterward  to 
breecfaloading  guns,  but  did  not  at  first  appeal 
to  the  various  govenunents  of  Ehin^e  as  suit- 
able for  weapons  for  military  purposes. 

Modem  Military  Siflea.  Although  the  prin- 
ciple of  rifling  small  arms  dates  from  the  be- 
gmning  of  the  sixteenth  century,  it  was  not  till 
towards  the  close  of  the  seventeenth  that  the 
principle  was  employed  for  military  weapons. 
Owing  to  the  fact  that  the  rifle  could  not  be 
loaded  after  a  few  rounds  bad  been  fired,  some 
metlu>d  had  to  be  found  to  obviate  this;  nothii^ 


gun,  the  forerunner  of  all  bolt-action  guns.  In 
1841  the  Prussians  adopted  their  famous  needle 
gun,  which  brought  nuuiT  victories  from  1848 
to  1868. 

This  we^Kin  marked  a  great  advance  in  mili- 
tary rifles.  Hie  bullet  was  conical  in  shape  and 
together  with  the  powder  was  inclosed  in  strcaig 
p^wr.  In  the  centre  of  the  outer  surface  of  the 
wad  (immediately  behind  which  was  the  powder) 
was  a  detonator,  to  explode  which  the  ne^e 
fixed  in  the  breech  would  upon  pulling  the  trig- 
ger be  released  and  penetrate  the  cartridge.  The 
French  adopted  the  ChassepOt  (q.v.),  an  im- 
proved needle  gun.  This  gim,  as  wdl  as  other 
weapons  employed  by  European  armies,  had  the 
action  now  generally  used,  a  bolt  containing  fir- 
ing pin  and  spiral  spring  and  sliding  axially  with 
the  bore  in  a  metal  receiver  behind,  and  fastened 
to,  the  barrel.  A  handle  fastened  to  one  side  of 
the  bolt  engages  in  front  of  a  lug  when  the  bolt 
is  run  forward  and  rotated  to  the  right,  thus 
locking  the  breech. 

England  omverted  her  Enfield  rifles,  of  the 


VHirsD  nA-m  uMAtaiM  (uuo-jifBeuraBH)  uvu,  ouoaa  0.90  mca. 


E roving  satisfaiitory  until  an  English  Btmmaker 
1  1836  devised  an  egg-shaped  buUet  with  a  cav> 
itj  at  one  end  to  receive  a  conical  plug  which 
under  pressure  of  the  gas  generated  by  the  dis- 
charge expanded  the  bullet  into  the  grooves. 
The  Mini£  rifle  of  the  French  was  tlie  next  im- 
provement on  this;  in  that  an  iron  cup  was 
utilized  to  expand  the  cone  when  foreed  home 
by  the  gas.  In  the  three-grooved  Enfield  rifle 
(English)  of  1855  a  wooden  plug  was  used  in- 
stead of  the  iron  cup.  Kext  followed  the  VVhit- 
worth  hexagonal  rifling,  which  made  possible 
the  use  of  an  elongated  bullet  and  which  lowered 
the  trajectory  of  the  bullet  by  offering  a  smaller 
front  to  air  resistance. 

The  first  breechloading  small  arm  of  conse- 
quence was  Hall's  rifle,  invented  in  181 1  and 
manufactured  in  small  quantities  about  1818  for 
the  United  States  army;  its  chamber  rose  on  a 
hinge  at  the  rear  end  for  loading.  About  1812 
Pauly,  an  officer  under  Napoleon,  evolved  a 
breechloader  which  is  the  progenitor  of  all  later 
guns  with  swinging  blocK.  Dreyse,  working 
under  him,  developed  a  discarded  model  of 
Pauly's  into  a  successfal  breechloading  needle 


three-grooved  ezpanding^buUet  muzzle-loader 
type,  into  Snider  breechloaders  by  alterations  at 
the  breech  end  of  the  barrel.  A  chamber  was 
made  by  which  the  cartridge  could  be  inserted  in 
the  barrel,  after  which  the  block  (worked  on  a 
binge)  was  closed  and  the  space  filled.  A  needle 
or  striker  passed  through  the  breech  block, 
struck  the  cap  in  the  base  of  the  cartridge,  and 
thus  ignited  the  charge.  In  1869  the  Maitini- 
Henry  rifle  was  adopted  for  the  British  army. 
It  c<Hisisted  of  a  combination  of  the  Martini  breedi 
action  with  the  Henry  barrel.  The  Italians  and 
Swiss  adopted  the  Vetterli  gun,  which  was  of 
the  repeater  or  magazine  type,  having  a  tube 
under  the  barrel  in  which  were  contained  11 
cartridges,  which  were  in  turn  forced  into  the 
breech  by  the  same  action  which  discharged  the 
empty  cartridge.  Russia  adopted  the  Gorloff 
gun  with  a  block  hinged  in  front  and  rising  to 
open.  This  is  the  principle  of  the  Springneld 
breechloading  rifle  (calibre  0.4S)  adopted  for 
the  United  States  army  in  1873,  and  retained 
until  1892  (see  illustration),  when  it  was  suc- 
ceeded by  the  United  States  magazine  rifle,  de- 
veloped from  the  KragsTdrgensen. 


Digitized  by 


Google 


SHALL  ABMS  x8x 

The  question  of  magazine  snoB  wag  considered 
(1891-92)  in  the  United  States  by  a  board  which 
tested  63  different  designs,  among  which  they 
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TrAcarene  wotioa  through  maganne. 

fonnd  two  general  claBsea — repeaters,  which 
could  not  be  used  as  singleloaders  while  the 
magazine  was  charged,  and  magazine  guns 
pH^>er,  in  which  the  magazine  could  be  charged 
and  held  in  reserre  for  an  emergency  while  Irad- 
ing  is  done  shot  1^  shot.  The  gun  selected  was 


i>it«  SpHmf. 


mmUD  BTATU  MAOABim  KIFLS  AND  GABBim,  CAUBSZ 
0.30  FNCH. 

Tb«  nine  ctobb  aecdoD  when  nil  but  the  hut  cartridge 
haa  betm  fired;  the  maganne  ia  "on"  and  the  bolt  (qteoM. 

one  of  the  Utter  claw— a  bolt-action  gun  with 
magazine  under  and  rising  to  the  left  of  the 
ehunber.  It  had  a  clasp  containing  five  car- 
tridges placed  under  and  to  the  left  of  the  re- 
ceiver; the  calibre  of  the  barrel  was  0.30  inch. 
It  was  sighted  up  to  1900  yards  and  had  a  firing 


for  it.  The  Krag-Jdrgensen  bullet  had  a  wei^t 
of  220  grains  and  a  velocity  of  2200  feet  per 
second.  It  had  an  inside  of  tin  and  lead  com- 
position and  an  outer  jacket  of  cupronickel 
steel.  Its  weight  without  bayonet  was  9.187 
pounds,  and  its  total  length  without*  bayonet 
48.9  inches.  The  cartridges  are  put  in  on  the 
right  through  a  gate,  lie  side  by  side,  and  are 
pushed  sideways  across  and  up  into  the  chamber 
by  a  follower.  Partly  entering  the  magazine, 
they  are  caught  by  the  bolt  coming  forward, 
forced  on  an  inclined  path  into  the  bore,  and 
supported  l>ehind  by  the  bolt,  which  is  locked  by 
lugs  and  the  handle  engaging  in  recesses  when 
rotated. 

An  example  of  the  repeater  is  the  Austrian 
Mannlicher,  a  bolt  gun,  into  which  is  introduced 
from  above,  through  the  receiver,  a  metal  packet 
holding  five  cartridges.  The  {wcket  forms  an 
essential  part  of  the  mechanism  until  all  its  car- 
tridges have  been  used,  when  it  falls  out.  There 
is  no  out-off,  as  in  the  Krag-J0rgensen,  by  which 
the  magazine  can  be  held  in  reserve;  all  five 
cartridges  must  be  fired  before  any  more  can 
be  put  in. 

ThB  Manser  rifle  was  a  modification  of  the 
French  ChassepOt^  constructed  for  the  use  of  the 
militaiT  gas-cheok  eattiid^.  It  was  first 
adopted  by  the  Prussian  sovemment  as  the  suc- 
cessor of  the  needle  gun,  l>ut  it  has  been  so  fre- 
quently improved  that  even  in  1916  tt  still  re- 
mained one  of  the  moat  effective  of  modem  mili- 
ary weapons.  The  Spanish  troops  were  armed 
with  the  Mauser  magazine  rifle  during  the  Span- 
ish-American War  and  derived  from  it  a  great 
advantage  in  effective  rifie  fire  over  the  American 
volunteer  raiments,  who  were  for  the  most  part 
armed  with  the  Springfield  0.45.  The  bore  of 
the  original  Mauser  as  adopted  for  the  Prussian 
military  service  was  U  millimeters  (0.433  inch) 
diameter  and  was  rifled  with  four  flat  grooves. 
The  length  of  the  barrel  was  33.65  inches,  and 
the  total  length  53.15  inches. 

During  the  last  tialf  of  the  nineteenth  cen- 
tury tiie  muzzle-loader  was  superseded  by  a 
single-shot  iHreechloader,  and  this  in  turn  by  a 
magadne  rifle,  this  latter  now  replaced  in  some 
armies  by  automatic  rifles  ejecting  and  loading 
by'  the  energy  of  discharge.  During  this  time 
there  was  a  constant  decrease  in  the  calibre  until 
1895,  when  some  reaction  was  felt.  The  average 
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capacity  (single-loading)  of  42  shots  to  the 
minute.  It  was  the  weapon  used  by  the  United 
States  regular  troops  in  the  war  with  Spain 
(1898)  and  was  fonnd  to  be  all  that  was  claimed 


is  now  about  0.30  inch,  that  of  the  United  States 
gun.  The  wisdom  of  arming  the  soldier  with  an 
automatic  magazine  rifle  is  a  subject  of  debate 
among  military  authorities.   It  is  argued  on  the 
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one  hand  that  the  percenta^  of  hits  with  re- 
peating fire  weapons  indicates  wsBteful  and  badly 
directed  fire,  and  such  an  arm  is  subversive  to 
good  fire  discipline,  besides  adding  to  the  already 
coDmlex  PTOblem  trf  anmiiinitioQ  supply.  On  be- 
half of  toe  automatic  and  magazine  systems  it 
is  urged  that  soldier  is  in  a  constant  etate 
of  readiness,  and  that,  notwithstanding  a  ten- 
dency to  wastefulness,  its  faults  are  more  than 
compensated  for  in  critical  moments  when  rapid- 
fire  action  is  of  importance.  In  1903  the  ten- 
dency was  to  reduce  the  length  of  the  barrel  and 
increase  the  strength  of  the  charge,  to  increase 
the  magazine  cwaelty,  and,  where  such  was  not 
already  emploved,  to  r«plaoe  the  detachable  mag- 
azine  with  a  eiip,  and  from  that  time  to  the  ont- 
break  of  the  Great  War  there  was  but  little 
change. 

The  Springfield  magazine  rifie,  model  1902, 
was  next  adopted  as  the  military  weapon  of  the 
United  States.  It  differs  from  the  weapon  that 
is  displaced  in  that  it  is  centrally  fed  by  clips 
and  the  bolt  has  two  lugs  instead  of  one.  The 
barrel  has  four  grooves  and  a  calibre  of  b.30. 
The  bullet  weij^a  220  grains  and  is  fired  b^  a 
powdo:  chaTge  of  a  litUe  over  44^  grains,  giving 
a  pressure  m  4200  pounds  per  square  inch  and 
an  initial  velocity  of  2300  feet,  a  velocity  at 
1000  yards  of  958  feet,  and  a  muzzle  energy  of 
2581.6  foot  pounds.  The  rifling  in  the  barrel 
makes  one  turn  in  8  inches.  The  magazine  is 
charged  from  a  clip,  tike  cartridges  being  forced 
from  it  directly  into  the  magazine  1^  pressure  of 
Uie  thumb  on  the  top  of  the  cartoidge.  Hie  clip 
is  ejected  1^  the  forward  motion  of  t£e  bolt.  The 
gun  may  be  used  as  a  ringle  loader  with  the  mag- 
anne  empty,  and  it       be  filled  by  the  insertion 
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of  a  single  cartridge.  There  is  a  knife  bayonet, 
which  is  about  16  inches  long  and  weighs  one 
pound.  In  connectitm  with  the  preliminary  tests 
of  this  weapon  before  the  examining  lx>ard  it 
was  noted  that  it  exceeded  by  9.3  per  cent  in 
rapidity  and  18.fi  pea-  cent  in  hits  the  results  ob- 
tained by  the  same  marksnuui  with  the  ngriiax 
service  weapon.  Later  tests  gave  more  favorable 
resulta 

The  weapon  with  which  the  British  army  was 
equipped  in  1903  was  a  moj^ification  of  the  Lee- 
Metford  weapon.  Notwithstanding  all  that  had 
been  promised  for  the  Lee-Metiord  magazine 
rifle,  with  which  the  troops  were  armed  during 
the  South  African  War,  it  was  found  to  be  de- 
ficient in  all  ttie  qualities  that  make  a  good 
serviee  weaptm.  The  new  weapon  was  S  indies 
shorter  than  tiie  old  tm^  thus  Bocuring  ap- 


preciable reduction  in  weight.  In  the  old  weapon 
there  was  a  small  wooden  grip  to  protect  the 
hand  from  the  heat  of  the  barrel;  in  the  new  one 
the  barrel  is  inclosed  in  a  wooden  casing  through- 
out Its  oitire  length,  to  within  an  inch  of  the 
muzzle.  This,  of  course,  necesutated  a  new 
method  of  fixing  and  securing  the  bayonet.  A 
separate  nose  cap  is  fitted  to  the  barrel,  to 
which  the  bayonet  is  attached.  A  greater  ve- 
locity of  the  projectile  is  seciu'ed  by  slightly  en- 
larging the  bore  from  about  10  inches  from  the 
muzzle,  on  the  principle  that  where  the  bore 
begins  to  increase  the  force  of  the  explcwiun  of 
the  cartridge  has  already  hoen  expmded,  so  that 
by  enlarging  the  bore  a  small  fraction  of  an 
inch  an  increased  velocity  is  obtained,  because  if 
the  bore  were  at  Ue  ssme  diameter  throuj^out 
its  entire  length  the  tight  barrel  would  cause 
friction  and  a  consequent  reduction  of  velocity. 
The  disadvantage  of  the  shortened  barrel  is  that 
the  back  and  fore  si^ts  are  brought  closN  to- 
gether, thus  demanding  greater  care  in  taking 
aim,  since  the  possible  angle  of  error  is  greatly 
increased.  To  obviate  this  the  bax^sigfat  has  been 
made  so  as  to  be  c^uiUe  of  adjustumit  up  to  a 
consid^able  range  without  falsing  the  leaf. 
The  magazine  is  concealed  within  the  stock  and 
carries  10  cartridges,  as  did  tiie  form«  rifle, 
but  instead  of  loading  the  magazine  by  hand  a 
clip  similar  to  that  of  the  Manser  rifle  is 
employed. 

The  Mannlicher  aut<Hnatic  rifle  is  an  improve- 
ment on  the  ordinary  Mannlicher  model,  is  0.7 
kilogram  (1.54  pounds)  less  in  weight,  and  has 
a  shorter  barrel  than  the  original  weapon.  It  is 
an  aut<nnatic  firearm  with  a  fixed  barrel,  the 
bolt  mechanism  bein^  operated  by  powder  gases 
from  the  barrel,  which  act  on  a  piston  moving 
in  a  gas  cylinder  parallel  to  the  barrel  and  the 
bolt.  The  energy  created  by  the  gases  is  trans- 
mitted from  the  piston  to  the  breech  mechanism. 
The  gas  piston  is  driven  back  a  short  stroke  by 
the  gas,  upon  which  it  unlodcs  the  bolt  and 
starts  it  towards  the  rear.  The  gas  piston  does 
not  accompany  it  the  entire  length  of  its  move- 
ments in  either  direction,  its  function  being  con- 
fined to  impelling  it  rearward.  Ilie  advantage 
of  this  is  that  it  enables  the  breech  mechanism 
to  be  operated  with  a  short  and  light  brass  cyl- 
inder and  piston,  at  the  same  time  leaving  the 
greater  part  of  the  movement  to  the  barrel,  in- 
dependent the  gas  mechanism,  so  that  should 
the  opming  in  the  barrel  for  the  escaping  gas  be 
closed  the  breedi  mechanism  can  still  be  operated 
independent  of  the  mechanism,  as  in  the 
ordinary  repeating  rifle.  The  vent  is  bored  in 
the  barrel  through  which  the  powder  gases  enter 
the  gas  cylinder  the  moment  the  projectile  has 
passed  b^ond  the  vent,  the  gas  cylinder  being 
fastraed  underneath  the  valve  by  means  of  a 
screw.  The  piston,  situated  in  the  gas  cylinder, 
is  constantly  pressed  forward  by  a  spiral  spring 
and  is  forged  in  one  piece  with  an  arm  extending 
to  the  rear  and  side.  This  ann  moves  in  a  slit 
in  the  sleeve  and  engages  with  the  bolt  by  means 
of  a  lug.  The  mechanical  process  by  which  the 
rifle  is  operated  is  that  of  all  automatic  fire- 
arms; the  bolt  continues  its  rearward  movement 
under  the  impulse  received  (as  described),  the 
hammer  is  cocked,  and  the  empty  shell  is  dlsm- 
gaged  from  the  extractor  by  a  blow  against  the 
ejector,  after  which  the  bolt  spring  drives  the 
bolt  forward  again.  Several  important  advan- 
tages are  elalmra  for  this  weapon,  one  being  that 
the  Tent  in  the  barrel  leading  to  the  gas  eylinder 
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can  be  sealed  by  the  screw,  making  the  weapon 
to  all  intents  and  purposes  a  nonantomatic  re- 
peating rifle.  Again,  should  it  be  operated  auto- 
matieulv  and  the  bolt  spring  become  uaelesB  or 
breiUc,  we  breech  meehaniBm  may  be  lodced  by 
hand  and  the  rifle  still  remain  available  as  a 
repeater. 

The  construction  of  the  Mauser  automatic  re- 
peating rifle  is  closely  similar  to  the  automatic 
pistol  of  that  name  in  that  the  energy  required 
for  its  operation  is  supplied  through  the  recoil. 
(See  Pistol.)  After  firing  the  barrel  is  moved 
backward  by  the  breech.  The  same  movement 
readjusts  the  spring  and  cocks  the  hammer,  after 
which  the  barrel  is  disconnected  from  the  breech 
action.  The  breech,  however,  continues  its  re- 
coil movement  by  virtue  of  the  velocity  acquired, 
and  besides  extracting  from  the  barrel  and  eject- 
ing the  shell  from  the  breech  causes  the  compres- 
sion of  a  second  recuperating  spring.  The  first 
spring  then  ezpanda  and  reloads  the  chamber; 
the  breech  is  closed,  and  the  eecond  spring  ex- 
panding in  its  turn  brings  tiie  barrel  into  a  fir- 
ing position.  Thus,  all  that  is  necessary  is  to 
press  the  trigger  and  the  weapon  continues  to 
flre  to  the  full  extent  of  the  magazine  capacity. 

The  carbine  employed  by  all  the  nations  of 
the  world  is  the  cavalry  firearm,  which  uses  the 
same  cartridge  as  the  infantry  rifle  and  with 
most  nations  is  constructed  on  the  same  principle 
OS  the  rifle. 

A  change  which  affected  all  rifles  previously 
constructed  occurred  at  the  beginning  of  this 
century.  A  much  desired  requiremoit  of  a  rifle 
is  that  the  trajectory  of  the  bullet  should  be  so 
flat  as  to  make  the  space  vertically  under  it  so 
small  that  it  would  pass  through  a  man  or  horse 
for  the  greater  part  of  its  range.  The  impor- 
tance of  this  is  apparent,  since  anj  object  be- 
tween the  target  aimed  at  and  the  rifle  would  be 
in  the  path  of  the  projectile  unless  the  trajectory 
is  so  curved  that  the  projectile  would  pass  over 
it.  To  obtain  a  flat  trajectory  it  is  evidently 
necessary  to  increase  the  power  of  the  rifle — in 
other  words,  give  a  greater  velocity  to  the  bullet. 
This,  however,  for  the  same  weight  gives  a 
greater  kick  of  the  rifle,  which  would  quickly 
tire  the  man  firing  and  interfere  with  the  accu- 
racy of  his  aim.  The  change  that  greatly  im- 
proved this  condition  was  first  adopted  by  Ger- 
many and  consisted  in  the  use  of  a  pointed 
bullet  instead  of  the  more  blimt  form  previously 
used.  With  this  pointed  bullet  the  air  resist- 
ance was  reduced  to  such  an  extent  that  for  the 
same  range  the  weif^^t  of  the  bullet  could  be  re- 
duced while  its  velocity  was  increased,  without 
increasing  the  kick  of  uie  rifle.  This  resulted  in 
greatly  increasing  the  effective  range  for  the 
same  elevation  of  the  rifle,  or  in  permitting  a 
less  elevation  for  the  same  range,  which  of  course 
greatly  increased  the  dangerous  space. 

This  change  required  rechambering  of  all 
rifles  and  was  naturally  not  adopted  l>y  most 
countries  until  they  were  practically  forced  to 
do  it  by  rival  countries.  France  quickly  fol- 
lowed the  lead  of  Germany,  while  England  de- 
layed with  the  result  that  at  the  b^inning  of 
the  Great  War  she  was  equipped  with  an  inferior 
rifle  to  that  of  her  enemy.  The  United  States 
adopted  the  pointed  bullet  in  1906.  The  modi- 
fled  rifle,  which  is  the  erne  adopted  for  both  cav- 
alry and  infantry,  is  designated  "United  States 
Bifle  Model  of  1903."  Its  action  is  the  same  as 
that  described  for  the  1902  Springfield.  This 
rifle  is  gena-ally  conceded  to  be  the  best  military 


rifie  in  the  world.  It  possesses  wonderful  accu- 
racy and  is  simple  and  reliable.  Tlie  following 
data  pertain  to  the  rifie  and  ommuniticm:  23 
aimea  shots  have  been  fired  in  one  minate  with 
this  rifle,  used  as  a  single-loader,  and  25'8hoto 
in  the  same  time,  using  magaune  fire.  Firing 
from  the  hip  without  aim,  30  shots  have  been 
fired  in  one  minute,  using  the  rifie  as-a  single- 
loader,  and  40  shots  in  one  minute,  using  maga- 
zine fire. 


HAxnnni  aAMoa 

Ekrmtion 

llnw  of  flight 

4801.6  yard! 

45decreH 

3S.0n  BMonda 

The  powder  pressure  in  the  diamber  of  this  rifie 
is  about  51,000  pounds  per  square  inch. 

DANGEROUS  SPACES 

(The  daAgerous  sp«OM  were  oalcul&ted  tinder  the  u- 
sumptioD  tfakt  the  gua,  wbeo  fired,  ia  12  ioobea  shore  the 
SToimd,  that  the  haight  of  &  msD  ia  68  inchea  above  the 
ground,  and  th«t  the  gun  ia  simed  at  the  middle  point  of 
the  target.) 

RIFLE  AGAINST  INFANTRY 


DI0TAKCB  TO  TASOrr 

(yarda) 

Risins  branch  of 
tnjeotory 

Falling  branoh  of 

trajectory 
In  front  of  target 

Yardt 

Yarda 

AU 

All 

All 

AU 

300  

AU 

AU 

400  

All 

AU 

AU 

AU 

All 

AU 

232.7 

113.2 

800  

174.5 

7S.4 

900  

138.2 

52.6 

1600  

112.4 

39.7 

1100  

93.1 

33.4 

78.3 

26.6 

1300  

66.7 

21.3 

1400  

fi7.4 

18.0 

1500  

49.8 

15.3 

1800  

43.7 

13.3 

38.5 

11.5 

1800  

34  J2 

10.4 

1900  

30.5 

9.2 

27.4 

8.3 

2100  

24.7 

7.8 

2200  

22.4 

7.0 

2300  

20.3 

6.3 

2400  

18.5 

6.7 

16.9 

6.2 

2600  

16.S 

4.7 

2700  

14.2 

4.3 

13.0 

3.9 

Imbal  velocity  2700  feet  per  aeeotid. 

Powder  preesure  in  ohamber. about  61,000  povada  per  aq.  in. 

Weight  of  baU  oartridge  about  SQJU  gnina. 

Weight  of  bullet  160  grains. 

Weight  of  powder  ebsige  about  60  grains. 

The  data  shown  In  the  table  on  page  188  per- 
tains to  rifles  as  used  in  various  countries  at  the 

beginning  of  the  Great  War. 

Consult:  Great  Britain  War  OflSce,  Text  Book 
of  Small  Arms  (London,  1909);  O.  M.  Ussak, 
Ordnance  and  Quwnery  (New  York,  1914)  ; 
Ommundsen  and  Robinson,  Rifiea  and  Amvmni- 
tion  amd  Bifie  Shooting  (lb.,  1916).  See  Skoki* 

LESS  POWDEB. 

SMALLBY,  Bmnlt,  Gbobqb  Washbdbi* 
(1833-1016).  An  American  journalist  and  au- 
thor, bom  at  Franklin,  Mass.  He  graduated  at 
Yale  (1853),  studied  law  at  Harvard,  and  prac- 
ticed in  Boston.  From  I86I,  when  he  went  to 
the  front  in  the  Civil  War  as  correspondent,  he 
was  for  many  years  connected  with  the  New 
Tork  Tribune.   He  was  on  the  editorial  staff  of 
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this  paper  (1862-67)  and,  after  organizing  its 
European  bureau  in  London  ( 1867 ) ,  was  in 
charge  of  its  European  correspondotce  during 
the  Franco-Prussian  War  and  until  18S5.  From 
that  year  till  1006  he  was  again  in  America  as 
correspondent  of  the  London  Timet.  He  pub- 
lished London  Letters  and  Some  Others  (1891) ; 
Studies  of  Men  ( 1806 ) ;  Anglo-A-merioim  Memo- 
ries (1011;  2d  series,  1012). 

SMATXFOX,  or  Vabioia.  An  acute,  infec- 
tious, febrile  disease,  characterized  by  an  erup- 
tion lowing  papular,  vesicular,  and  pustular 
stages,  followed  by  crusting.  The  first  accurate 
description  of  variola  was  ^ven  1^  Rhaces,  an 
Arabian  phyaiclan  of  tiie  nmth  coituiy.  After 
the  Crusades  it  prevailed  in  many  southern 
countries  of  Surope  and  spread  into  England 
and  the  more  northern  countries  by  the  thir- 
teenth century.  Hie  Spaniards  brought  it  to 
America  early  in  the  sixteenth  century.  It  ap- 
peared first  in  Ssnto  Domingo,  three  years  later 
in  Mexico,  when  it  destroyed  3,000,000  people, 
and  thence  spread  with  m^^tf  ul  eerority  over 
the  New  World.  In  1707  it  reached  Iceland, 
when  more  than  a  quarter  of  the  inhabitants 
fell  victims,  and  in  1733  it  almost  depopu- 
lated Greenland.  In  the  sevrateenth  century  a 
study  was  made  of  the  disease  by  Sydenham, 
who  devised  a  better  treatment,  but  no  means 
of  prevmting  its  spread  were  known  until  Jen- 
ner  discovered  vaccination  (q.v.)  in  1796.  An 
attempt  to  mlt^te  the  severity  of  small^x 
was  made  by  Teviring  the  practice  of  inoculation 
(q.v.),  and  this  was  introduced  into  England 
by  Lady  Mary  Wortley  Montagu  in  1718. 

Smallpox  is  one  of  tiie  most  contagious  of  dis- 
eases, and  few  who  are  exposed,  unless  protected 
by  vaccination,  escape  infection.  Even  the  un- 
born child  may  be  attacked  throu^  the  medium 
of  the  mother  and  may  be  bom  with  the  char- 
acteristic nudi  or  pitted.  The  malady  is  particu- 
larly fatal  in  young  children  and  among  aborigi- 
nal races;  negroes  are  especially  susceptible. 
One  attack  usiuUy,  but  not  invariably,  protects 
against  anotiier.  No  specific  microSrganism  has 
been  identified  with  the  disease,  although  eagerly 
sought.  It  is  probably  an  intracelliuar  proto- 
soOd,  appearing  in  the  epithelial  cells  of  tiie 
lesions.  Quanieri  first  described  these  bodies 
dearly  in  1892,  giviiu  them  the  name  Cytorj/tes 
vaeettue.  Guanim's  midingB  have  been  «mflrmed 
Iqt  others,  notably  by  Councilman  and  his 
followers.  The  contagium  exists  in  the  puBtules, 
in  the  fluids  of  the  body,  and  apparently  in  the 
exhalations  from  the  lungs  and  skin.  The  dried 
crusts  thrown  off  during  desquamation  are  the 
most  important  element  in  disseminating  the 
malady,  which  travels  long  distances  and  with 
great  rapidity,  through  the  medium  of  clothes, 
nimitnre,  or  other  luticles  in  contact  with  a 
paUent. 

Hie  first  aymptoma  make  th^  appearance 
after  an  incubation  period  of  about  12  days. 
Hie  onset  is  abrupt,  with  a  severe  chill,  pains 
in  the  back  and  limbs,  intense  headache,  and 
vomiting.  Hie  temperature  rises  rapidly  to 
103'  F.  or  104"  F.  On  the  third  day  the  typi- 
cal rash  appears.  His  may  be  preceded  by  a 
preliminary  eruption  assuming  various  charac- 
ters in  different  cases.  Hiese  initial  rashes  eom- 
mtmly  appear  on  the  second  day,  if  at  all,  and 
fade  away  before  full  development  of  the  typi- 
cal eruption.  The  latter  berans  as  a  collection 
of  small  red  papules  on  we  face,  spreading 
rai^dly  downward  over  the  whole  body.  It  also 


occurs  upon  the  mucous  membranes.  On  the 
third  day  after  their  appearance  they  develop 
into  vesicles  filled  at  first  with  a  clear  trans- 

Sarent  fluid,  which  becomes  purul^  hi  the  three 
ays  following,  this  change  bdng  preceded 
a  process  known  as  umbilicatitHi.  Eaeh  vesicle 
becfHnes  depressed  in  the  ceatce,  the  circumfer- 
ence forming  a  prominent  ring.  This  change 
often  causes  great  swelling  of  the  face.  The 
suppurative  s&ge  lasts  two  or  three  days,  after 
which  the  pustules  gradually  dry,  leavine  in 
their  place  depressed  white  scars,  popularly 
known  as  pits.  After  the  initial  rise  of  tem- 
pmtture,  coinddent  with  the  primary  rash,  the 
tnnperature  falls  nearly  or  quite  to  the  normal, 
remaining  low  until  the  vesicles  begin  to  ma- 
ture, when  the  secondary  or  suppurative  fever 
be^ns.  This  lasts  for  six  or  eight  days  and  is 
accompanied  by  sleeplessness,  headache,  perhaps 
delirium.  The  fever  subsides  with  the  drying 
up  of  the  eruption,  and  con'raleecence  b^ns. 

Several  varieties  of  smallpox  are  described. 
To  the  ordinary  or  discrete  the  descripticm  given 
above  applies.  In  this  the  pustules  remain  dis- 
tinct and  scattered.  Confluent  smallpox  is  a 
severe  form  in  which  the  rash  is  very  abundant 
and  the  pustules  exhibit  a  tendeaicy  to  coalesce 
and  form  blebs.  The  mortality  in  this  variety 
is  very  high.  Malignant  or  hemorrhagic  variola 
is  characterized  by  small  hemorrhages  beneath 
the  skin  and  is  o^en  fatal.  Modified  smallpox, 
often  called  variolidd,  occurs  in  perswa  who 
have  been  vaccinated,  bat  whose  protecti<m  is 
incomplete  on  account  of  the  lapse  of  time  or 
because  vaceinatton  was  IneflScient.  This  variety 
is  of  short  duration,  and  recovery  is  the  rule. 
In  the  form  of  smallpox  produced  by  artificial 
inoculation  a  pimple  arises  at  the  seat  of  the 
operation  on  the  second  day.  This  develops 
into  a  vesicle  or  pustule  and  is  followed  by  modi- 
fied symptoms  of  the  disease.  About  the  elev- 
enth day  the  typical  eruption  of  variola  appears 
and  passes  through  its  various  stages.  The  at- 
tack is  generally  mild  and  confers  immunity, 
but  it  is,  on  the  other  hand,  sometimes  fatal  and 
always  conta|riou8.  Inoculation  is  no  longer  prac- 
ticed. Varima  may  be  complicated  or  followed 
by  destruction  of  the  eyes,  chnmic  discharge  from 
the  ears,  bronchitis,  pneumonia,  and  pleurisy. 

The  pTeventive  treatment  of  Bmallpox  at  the 
present  time  consists  almost  solely  in  vacci- 
nation and  isolaticm.  That  vaccination  emifers 
complete  immunity  not  only  to  individuals  but 
to  communities  has  been  abundantly  proved.  A 
patient  with  the  disease  should  be  placed  in  bed 
m  a  well-ventilated  room  and  should  have  an 
abundance  of  milk  and  other  esBily  digested 
liquid  foods,  with  cooling  drinks  for  thirst. 
Fever  is  kept  within  the  limits  of  safety  by 
cold  spong^i^.  Many  attempts  have  been  made 
to  prevent  uie  occurrence  of  disfiguring  scars 
or  pits.  Paintfng  the  face  with  iodine  or  sil- 
ver nitrate,  washing  it  with  various  antiseptic 
lotions,  anointing  it  with  carbolized  oil,  have 
all  been  tried  with  indifferent  success.   The  best 

Elan  ie  to  protect  the  face  from  the  ligfat  and 
eep  it  covered  with  a  mask  of  lint  saturated 
with  antiseptic  solution.  Light  rays  passed 
throufiji  red  glass  are  reported  to  prevent  pit- 
ting, m  harmony  with  the  old  belief  that  red 
curtains  and  han^ngs  had  this  effect.  But  if 
the  inflammatory  process  goes  below  the  true 
dcin  a  pit  will  result.  The  eyes  should  be 
sptHDged  frequently  and  kept  free  from  secre- 
tion.   B^nond  these  meaaures  the  treatment  ii 
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purely  Bymptoinatic,  no  specific  having  been 
digcovered  for  the  disease.  Consult:  J.  J. 
Clarke  Protasoa  and  iMMOse,  part  ii  (New  York, 
1008);  T.  F.  Ridcetts.  Diaffiums  of  SmtUlpom 
{ih.,  1910);  William  Hanns,  Studies  in  Small- 
Poa  and  Vaccination  {ih.,  1913) ;  W.  M.  Wank- 
lyn,  Bote  to  Diagnose  Smallpox  {ib.,  1914); 
C.  P.  Wertenbaker,  PUm  of  Organissation  for 
Suppresaion  of  Bmallpots  (2d  ed.,  Washing- 
ton, 1914).  See  CowFOX;  Jeknkb,  £dwau>; 
Measles;  VAccinAHon. 

SMAU/WOOD,  Chablbs  ( 1812-73) .  A 
Canadian  physician  and  meteorologist.  He  was 
bom  at  Birminj^m,  England,  studied  medi- 
cine, went  to  Canada  in  1853,  and  settled  in 
practice  at  St.  Martin,  Isle  Jesus,  in  1854.  He 
established  a  meteorological  and  electrical  ob- 
servatory which  was  afterward  described  in  the 
reports  of  the  Smitiisonian  Institution.  He  dis- 
covered the  action  of  electricity  in  forming  snow 
oiTstala,  made  researches  on  oione  in  oonnection 
with  lic^t  ud  (HI  the  effect  of  electricity  in  the 
germination  of  seeds.  In  1858  he  was  appointed 
professor  of  meteorology  in  McGill  University. 
The  Canadian  government  having  made  him  a 
grsnt  in  1860  for  the  purdiase  of  magnetic  ior 
rtnunents,  he  began  obBervations  in  1861.  Up<m 
the  establishment  of  a  signal  service  by  the 
United  States,  Smallwood  connected  it  with 
stations  in  M<mtreal  and  other  Canadian  cities. 
He  etrntribnted  frequently  to  scientific  journals 
in  the  United  States,  Canada,  and  Europe. 

SMAIJ.WOOD,  WnxiAH  (1732-92).  An 
American  soldiOT,  bom  in  Kent  Co.,  Md.  He 
was  colonel  of  a  Maryland  regiment  in  1776 
and  served  with  great  gallantly  at  Long  Island, 
White  Plains,  Fort  Washington,  Germantown, 
and  Camden,  becoming  a  brigadier  general  in 
1776  and  a  major  gcaienl  in  1780.  He  refused 
to  serve  under  Baron  Steuben  in  the  South,  but 
Tonained  in  the  army  until  NoTonber,  1783. 
He  wag  elected  to  Congress  (1785)  and  was 
Qoveraor  of  Maryland  (1785-88). 

BTTAT-TTTHj  smal'tlt  (from  Bmdt,  from  It. 
gmalto,  enamel,  from  OHG.  amalzjan,  smetsan, 
Oer.  achmelzen,  to  melt;  connected  with  Ok. 
lt£Klkuf,  meldein,  to  melt,  OHO.  mate.  Ger.  Malz, 
AS.  mealt,  Eng.  malt).  A  mineral  cobalt  diar- 
senide  crystalmed  in  tiie  istMnetric  systeoL  It 
has  a  metallic  lustre  and  is  white  to  steel  gray 
in  color.  It  occurs  associated  with  other  metaf- 
Uo  arsenides  and  sulphides,  and  with  cobaltite 
in  veins.  It  is  one  of  the  commercial  sources  of 
the  cobalt  oxide  which  is  used  as  a  blue  color- 
ing matter  for  glass  and  pottery.  It  is  some- 
times called  tin  white  cobalt,  or  speisskobalt. 

SKABT,  Chbibtophes  (1722-71).  An  Eng- 
lish poet.  He  was  bom  at  Shipboume,  Koit, 
and  was  educated  at  Cambridge  (RA.  17^), 
where  he  Uxk.  the  Seatonian  prize  tat  poetry  five 
years  in  succession.  In  1753  he  went  to  Lon- 
don and  endeavored  to  make  a  living  by  his 
pen.  He  translated  the  Psahns,  Horace,  and 
I^uednis  into  English  verse  and  made  a  prose 
translation  of  Horace.  His  works  werepublished 
in  cc^ected  form  (Londcm,  1791).  He  became 
insane  throu^  dissipation  and  privation  and 
died  in  a  debtor's  prison  in  London.  His  "Song 
to  David,"  the  (me  poem  1^  which  he  is  remem- 
bered, was  excluded  from  the  first  edition  of  his 
works  because  it  was  supposed  to  have  been 
written  while  he  was  insane.  It  appears  in 
part  in  T.  H.  Ward,  English  Poets,  vol.  iii,  and 
was  reprinted  in  1895  and  with  introduction 
by  B.  A.  Streatfield  in  1901. 


SXABT,  Hnnrr  (1813-70).  An  Enriish  or- 
ganist and  composer,  bom  in  luatdan.  He  held 
the  position  of  organist  at  several  churches  in 
London  and  finaUy  (1864)  at  St.  Pancras. 
That  year  he  lost  his  sight  and  in  1879  re- 
ceived a  government  pension.  Among  his  works 
are  an  opera,  Bertha,  or  the  Onotne  of  Bartz- 
burg  ( 1855 ) ;  the  cantatas.  The  Bride  of  Dun- 
kerroH  (1864),  King  Renffs  Daughter  (1871), 
The  Fisher  Maidens  (1871),  and  Jacob  (1873). 
In  addition  he  wrote  cMisiderable  church  music, 
songs,  and  part  sfmgs.  Consult  William  Spark, 
Benrp  Smart  (Lcmdon,  1881). 

SKABT,  John  (1741-1811).  An  English 
miniature  painter.  He  was  bom  near  Norwich 
and  studied  under  Daniel  Dodd  and  at  Shipley's 
Academy.  He  was  the  friend  and  perhaps  a 
pupil  of  Cosway  and  ranks  bluest  among  Eng- 
lish miniaturists  of  the  late  eighteenth  and 
early  nineteenth  centuries.  Thoi^  quiet  and 
gray  in  (»lor,  his  miniatures  have  never  been 
exculed  in  pTiecisi(m,  modeling  and  ddicacy  of 
finish.  About  1788  he  went  to  India,  returning 
to  London  in  1797.  He  is  excellently  represented 
in  the  Morgan  collecti<m.  New  York,  and  in 
gnnite  collections  in  England,  HydenUiad,  and 

SMABT,  WnxiAic  (1853-1915).  A  British 
political  economist.  He  was  bom  in  Benfrew- 
ahir^  Scotland,  was  educated  at  the  UnivCTslty 
of  Glasgtnr,  and  until  1884  was  a  manufacturer. 
Betweeai  1886  and  1896  he  was  lecturer  on  polit* 
ical  economy  in  University  Colle^  Dundee,  in 
(^ueen  Margaret  Collc^  Glasgow,  and  in  Glas- 
gow University.  At  the  last-named  institution 
he  was  Adam  Smith  ^rof^sor  of  political  econ- 
omy from  1896  till  his  death.  He  was  elected 
president  of  the  ec(momic  ssction  of  the  British 
Association  in  1904  and  in  1005  was  appointed 
a  member  of  the  Bo^l  CcnnmissioD  on  me  Poor 
Laws.  His  publications  include:  An  Introdvo- 
tion  to  the  Theory  of  Value  (1891) ;  Studies  in 
Economics  (1895);  TamUion  of  Land  Values 
and  the  Single  Tarn  (1900) ;  The  Return  to  Pro' 
tectum  (1904) ;  Economic  Annals  of  the  Nine' 
teenth  Century,  1801-20  (1910),  besides  con- 
tributions  to  economic  periodicals. 

SMBATOK,  sme'toa,  John  (1724-02).  A 
British  engineer,  bom  at  Ansthorpe,  near  Leeds. 
He  was  educated  for  tiie  bar,  hot  followed  his 
mechanical  tastes  and  beoame  an  instrument 
maker,  pureuii^  in  the  meantime  scientific  study 
and  investigation.  In  1764  he  studied  the  canals 
and  other  great  engineering  works  in  Holland 
and  a  few  months  after  his  retum  was  called  to 
replace  the  second  Eddystone  lighthouse.  The 
new  stmcture  erected  from  his  pUms  (1756-59) 
was  considered  a  model  of  enMneering.  After 
it  had  been  standing  about  120  years  it  was 
found  necessary  to  replace  it  Iqr  a  new  light- 
house. (See  LiOHTHonsB.)  Afterward  he  built 
bridges  at  Perth,  Banff,  and  Coldstream,  the 
North  Bridge  at  Edinburgh,  and  the  Hexham 
Bridge.  The  Forth  and  Clyde  Canal  was  the 
most  important  of  bis  canal  work.  He  also 
made  harbor  improvements  at  Ramsgate.  In 
1769,  after  c(mBiderable  einterimental  work,  he 
bc^an  the  c<mstruetion  m  steam  euinea  of 
greater  size  and  length  of  stroke  turn  had 
previously  been  built,  in  which  numerous  im- 
pnnr^ents  were  introduced.  Smeaton's  im- 
provements on  Newcomen's  engine  did  much  to 
increase  its  range  of  usefulness,  and  engines 
designed  by  him  were  exported  to  tiie  continent 
of  Europe.    He  also  engaged  in  astronomical 
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reflearches.  A  small  club  of  engineers,  founded 
by  him  in  1771,  afterward  became  the  Institu- 
tion of  Civil  Engineers  His  engineering  work 
ie  described  in  three  volumes  of  Reporta,  pub-  ■ 
liflhed  in  1812.  Conanlt  Samuel  SmUes,  Ziwet 
of  the  Engiiteen — i8fii«aton  and  Betmie  [hm- 
Aoa,  1861;  new  ed.,  1904). 

BMBJyhEYf  Fbanois  Edwabd  <  1818-64). 
An  English  novelist.  Unable  to  attend  public 
school  and  university  because  of  a  malformation 
of  the  feet,  he  was  educated  by  private  tutors 
and  for  a  long  time  lived  at  Chesterton,  near 
Cambridge,  wiu  his  uncle,  Edward  Arthur  Smed- 
U^,  eha^ain  of  Trinify  Colk|^  There  he  saw 
much  of  student  life  and  subsequently  he  turned 
his  experiences  to  good  use.  He  edited  Bharpt?M 
London  Magaeme  two  years,  and  wrote  Frank 
Fairleigh  (1850),  Lexoia  Arundel  (1852),  and 
Sarry  CoverdaWa  Courtship  (1855)  ;  with  Ed- 
mund Yates,  Mirth  and  Metre  (1855). 

SKEDLET,  WiLUAu  Thouas  (1858-  ). 
Alt  American  landscape  and  porb-ait  painter  and 
iiluatrator.  He  waa  bom  in  Chester  Co.,  Pa.^ 
and  studied  at  the  Pennsylvania  Aeadony  and 
under  Laurens  in  Paris.  In  1880  he  opened  a 
studio  in  New  York.  In  hie  suave  and  typical 
illustrations  of  modern  life,  especially  of  the 
wealthier  classes,  contributed  to  Harp^a  Maga- 
zine and  other  periodicals,  he  displayed  the 
same  subtle  psychological  an&ljrBis  which  later 
diatinguidied  his  painted  portraits.  In  1882  he 
traveled  with  the  Marquu  <rf  Lome  and  illua- 
trated  his  Piotureaque  Oanada.  He  becMou  a 
Natitmal  Aeadonieian  in  IMS,  receiTed  various 

! irises,  and  is  rqtrewnted  in  the  National  Gal- 
eiy,  Washington. 

SMEEBENBEBO,  smfi'ren-b$rK.  A  former 
Dutch  settlement  on  the  extreme  west  coast  of 
Spitzbergen,  founded  in  1623.  It  was  a  busy  and 
important  whaling  station,  but  declined  in  about 
20  years. 

ppryr.T.  The  sensations  set  up  throurii  the 
stimulatitn  of  the  end  organs  of  the  olfactory 
nerrti  by  odorous  particles  in  the  current  of  in- 

3 fired  air.  The  ultimate  number  of  smell  quali- 
es  is  difficult  to  determine.  Like  tastes,  odors 
come  to  us  highly  fused  with  affective  qualities, 
with  other  sensations,  pressure,  temperature, 
tickling,  or  pain,  and  with  secondary  effects — 
drowsinees,  sneezing,  weeping.  (Of.  the  effects 
of  carbon  disulphid^  chlorine,  acetic  acid.)  In 
1896  Aronsohn  snggiBsted  a  method  of  clasdfl- 
cati<m  exhaustion.  A  given  substance  is 
nnelled  until  entire  fatigue  (perhaps  better, 
adaptation)  ensues;  other  substances  are  then 
applied  with  the  result  that  some  remain  at 
their  normal  intensity,  others  possess  a  lessened 
intensity,  and  others  are  entirely  imperceptible. 
Thus,  after  exhaustion  by  iodine,  cajeput  is 
strong,  mace  weak,  pine  imperceptible;  after 
exhaustion  by  camphor,  oajoiut  is  very  faint; 
mace  strong,  pine  faint.  Certain  smeUs  are 
compensatory;  if  given  simultaneously,  they  can- 
cel one  anc^her.  Compensation,  it  should  be 
noted,  is  not  the  mere  swamping  of  one  odor  by 
the  sheer  intensity  of  a  second,  often  observed 
in  actual  life,  e.g.,  in  the  operating  room;  it  is 
a  complete  nullification  of  olfactory  sensation, 
c(Hnparable  to  producing  neutral  gray  by  the 
mixture  of  complementary  colors.  There  are 
also  smdl  oontrasta.  See  Chemicu  Sense  in 
AniEALS;  InTEHaiTT  ov  Sehsation;  Nose, 

BiblioffTaphy.   M.  von  Vintschgau,  "Pbysio- 
logie  des  Gferudiissinns,"  in  Hermann,  Handbuch 
der  Physiologie,  vol.  iii  (Leipag,  1880) ;  Anm- 
VoL.  XXI.— 13 


sbhn,  in  Archiv  fUr  Anatotnie  und  Phyaiologie 
(ib.,  1886) ;  H.  Zwaardemaker,  Die  Phyaiologie 
dea  Oeruchs  (ih.,  1896) ;  Gamhle,  in  American 
Journal  of  Pajfohologjf,  voL  x  (Worcester,  1898) ; 
E.  B.  Titchener,  Eeeperimental  Payehology  (New 
York,  1901);  W.  A.  Nagel,  "Genichssinn."  in 
Handbuch  der  Phyaiologie  dea  Menaohen,  vol.  iii 
(Brunswick,  190S);  Oswald  KQlpe,  Outlinea  of 
Payohology  (Eng.  trans,  by  E.  B.  Titchenn, 
new  ed.,  London,  1009 ) ;  E.  B.  Titchener,  Teat- 
hook  of  Psychology  (New  York,  1910). 

SUEI/IilE,  WnxiAu  (1740-95).  A  Scot- 
tish printer  and  antiquary,  bora  in  Edinburgh. 
From  the  grammar  school  he  passed  to  an  Edin- 
burgh printing  house,  performing  his  duties  with 
efficiency  and  attending  lectures  at  the  univer- 
sity^, la  1765  he  b^ran  business  as  printer  in 
conjunction  with  a  fdlow  apprentice.  The  firm 
brought  out  the  first  edition  of  the  EnoyclopcBdia 
Britannioa  (1771).  Of  Smellie's  works,  which 
include  several  biographies,  the  most  popular 
was  The  PhUoaophy  of  Natural  Hiatory  (com- 
pleted  by  his  son  in  1790). 

SWRfiTiTNO  SAIOS.   See  Salt;  Spbuto. 

SKELX  (AS.  amelt;  perhaps  connected  with 
ameolt,  amylt,  smooth).  One  of  a  genus  {Oa- 
nerua)  of  fishes  of  the  family  Argentinidn, 
sometimes  included  under  the  Salmonidte.  They 
are  merdy  reduced  salmon,  from  which  they  dif- 
fer principally  in  the  form  of  the  stomach  and 
in  their  smaller  size.  They  are  slender,  delicate 
fishes,  inhabiting  the  eoasta  ai  Europe  and  North 
America;  smne  wter  rivers  to  spawn.  Their 
flesh  is  most  delicate,  and  they  are  highly  valued 
as  food.  There  are  only  a  few  ^msies.  The 
common  European  smelt  is  Oamerua  eperUmua, 
called  spirling  or  sparling  in  Scotland  and 
6perlan  in  France.  It'  grows  to  be  about  8 
inches  long  and  is  abundant.  The  American 
smelt  (Oamerua  mordao)  is  very  closely  related 
to  the  European  species,  attains  a  length  of 
about  12  indies,  and  is  alsundant  along  ^e  At- 
luitic  coast  of  the  United  States  tram  Virginia 
to  the  Oulf  of  St.  Lawrenoe.  It  ascends  streams 
to  spawn  and  has  become  landlocked  in  lakes  in 
New  England,  where  it  thrives  and  is  important 
not  mly  for  the  marlrats,  but  especially  as  food 
for  salmon  and  trout.  On  the  California  coast 
and  northward  to  Alaska  occurs  an  important 
species  {Oamerua  thaleiohthya) ,  and  a  common 
species  of  the  Far  East  is  Otmerus  japonioua. 

See  FiBHBiBS,  and  Colored  Plate  of  Philip- 
rvnt  FiBHEB;  PUte  of  Whttepish,  Smelts,  etc.; 
also  Plate  of  Muixkts  and  Aixibs  for  Califor- 
nia smelt. 

SHELTINa.  See  MetaUurgy  in  the  articles 
on  CoppEB;  Oou>;  IiON  AKU  StkIel;  Silveb;  and 
other  metals. 

SUENDES,  em«n'dfiz.   See  Heb  H(W. 

SMEB/DIS  ( Lat.,  from  Gk.  ^ftipSis,  Smerdia ) . 
A  son  (rf  Cynu.  At  hla  father's  death  the 
young  prince  controlled  several  provinces  in 
eastern  Iran,  but  he  was  soon  put  to  death 
his  elder  brother,  Cambyses  11  (q.v.).  During 
the  absence  of  Cambyses  in  Egypt  a  Magian 
named  Gaumata,  who  closely  resembled  Smerdis, 
impersonated  the  dead  man,  since  the  murder 
was  not  generally  known.  The  rebellion  b^un 
by  this  pseudo-Smerdis  in  622  became  so  danger- 
ous tiiat,  if  tiie  insoriptitHi  ol  Darius  Hystaspis 
(see  Dabius)  ,  the  earuest  record  of  these  evoits, 
may  be  trusted,  the  entire  Persian  Empire  was 
in  commotion.  He  was  finally  slain  by  con- 
spirators after  having  reigned'  seven  months. 
Comsult  Wilhelm  Hut«dEer,  JJeber  den  falaehen 
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BmerdM  (KSninberg,  1886) ;  H.  C.  Tolman,  The 
Behittun  Insonption  of  King  Dariiu  ( Nashville, 
1008). 

BlIEXr  Peteb  John  de  <  1801-73).  A  Roman 
Catholio  inissionarv  to  the  IndiuiB.  He  was 
txmi  in  TermoDde,  Belgium,  was  educated  at  the 
episcopal  seminary  at  Mediltn,  and  in  1621  em- 
barked for  the  United  Statee.  He  was  received 
into  the  Jesuit  Order  at  Whitmareh,  Md.,  and 
in  1828  went  to  Saint  Louis,  participated  in  the 
establishment  of  the  University  of  Saint  Louis, 
and  bei»une  one  of  its  professors.  In  1838  he 
entered  upon  the  work  that  occupied  him  the 
remainder  of  his  lif^  itrst  among  tiie  Potawa- 
tamie  Indians  and  later  among  the  Flatheads 
of  the  Rocky  Mountains,  in  whose  behalf  he 
made  several  visits  to  Europe,  collecting  money 
and  enlisting  recruits  as  missionaries  and  teach- 
ers. He  wrote;  Letters  and  Sketches  and  Resi- 
dence in  the  Rooky  Mountains  (1843;  also  in 
EaHy  Western  Travels,  ed.  by  R.  G.  Thwaites, 
vol.  zxvii,  Cleveland,  1906);  Oregon  Missiona 
and  Travels  Over  the  Rodsy  Motmtttins  m  184&- 
46  (1847) ;  Western  Kiasiont  mnd  Miesionttries 
(1803);  Jfe%B  Indian  Sketches  (1866).  Consult 
his  Life,  Letters,  and  Addresses,  edited  by  Chit- 
tenden and  Richardson  <4  Tols.,  New  York, 
1904) ;  £.  LaveUe,  The  lAfa  of  ^hmr  De  Bmet 
<ib.,  1915). 

SICETANA,  smfi't&-n&,  Fkudbich  (18Z4-S4). 
A  Bohemian  composer  and  pianist,  bom  in  Lei- 
tomischl.  studied  music  under  Proksdi  of 
Prague,  and  later  with  Liszt.  He  founded  a 
music  school  In  Prune,  but  in  18S6  went  to 
Sweden,  where  he  became  conductor  of  the 
Philharmonic  concerts  at  Qothenburg.  Return- 
ing to  Prague  in  1866,  he  became  kapellmeister 
at  the  National  Bohemian  Theatre.  A  ^adual 
loss  of  the  sense  of  hearing,  resulting  in  com- 
plete deafness,  compelled  him  to  resign  his  poet 
in  1874.  Bmetana's  wotks  are  thoroughly  Bo- 
hemian, and  as  a  national  oompoeer  he  is  of  the 
greatest  importMioe.  But  his  instrumental  works 
have  won  a  lasting  place  in  the  repertoire  of 
the  best  orchestras  throughout  the  world.  His 
worlcs  include  the  followmg  operas:  The  Bar- 
tered Bride  <  1866) ;  DtUibor  ( 1866)  ;  Two 
Widowe  (1874);  The  Kiss  (1676);  The  Secret 
<I878);  Libussa  (1881),  and  The  Devil's  Wall 
( 1688 ) ;  the  symphonic  poems,  Richard  III. 
(18S8);  WaUentteins  Lager  (18S9);  Bakon 
Jari  {mil;  Jfy  Oowttry,  oompridngslx  inde- 
pendent works  (1874-79) ;  and  oiuier  sym- 
phonies, string  quartets,  and  smaller  composi- 
tions. He  died  m  the  Prague  lunatic  asylum. 
Consult  F.  V.  Kreja,  Friedrioh  Smetana  (Ber- 
lin, 1907);  W.  Ritter,  Smetana  (Paris,  1907). 

SKET  DB  NAETEB.  n&'yer,  Paul,  Count 
DB  (1643-  ).  A  Belgium  statesman,  bom  at 
Ghent.  He  was  elected  in  1886  to  the  chamber 
of  deputies,  where  he  became  the  leader  of  the 
eonservative-clericBl  party.  He  became  minister 
of  finance  in  1894  and  premier  In  1896,  continu- 
ing to  hold  that  office  until  1907,  with  the  ex- 
ception of  the  first  six  months  in  1890.  In  1900 
he  was  created  a  count.  In  1010  he  declined 
renomination  to  the  chamber,  but  became  a 
member  of  the  eenate. 

SXETEWIOX,  smSTHlk.  A  municipal  bor- 
ough in  Stafford^ire,  England,  3  miles  north- 
west of  Birmingham  (l&p:  England,  E  4). 
It  is  an  important  manufacturing  centre  with 
iron,  machine,  glass,  chemical,  and  other  works. 
The  municipality  owns  gas  and  elecMc  lifting 
plants  and  garden  allotmettts  and  maintains  a 


free  library  and  reading  ronns,  a  park,  public 
baths,  and  an  isolation  hospital.  Pop.,  1001, 
64,639  ;  1911,  70,661. 

SKEW  (probably  a  variant  of  smee,  smeath, 
perhaps  from  MDuteh  «m«ente,  Dutch  smten*, 
widgecm ) .  A  small  merganser  ( Merganser 
albeUus),  which  aboimds  from  Lapland  to  Kam- 
chatka, but  not  east  of  Bering  Strait,  and 
visits  Europe  in  winter.  It  is  a  very  hands<Mne 
bird,  the  plumage  of  the  male  being  chiefly 
white,  marked  with  black  and  gray,  and  on 
the  head  with  green. 

BKIBBB^  J(mN.   See  Shtbebt,  Johit. 

81EICH0W,  amfl^Of.  A  town  of  Bohemia, 
Austria,  on  the  river  Mbldau,  opposite  Prague, 
of  whidi  city  it  is  an  important  suburb  and 
with  which  it  is  connected  by  the  Palaky 
Bridge.  The  town  contains  a  municipal  build- 
ing and  a  botanical  garden.  There  are  a  large 
wagon  factoiT,  rattan-furaitnre  factories,  choco- 
late and  conieictioneiT'  establishments,  and  flour 
mills.  Pop.,  1900,  47,136;  1010.  47,867,  mostly 
Cseehs. 

BKIKB.  A  miserable,  half-witted  dru^  at 
Squeer's  school,  in  Dickras's  Tficholas  NieMehjf. 

8HII4A.CEJB,  amMft's6-fi.  A  group  of  mono- 
cotyledonous.  generally  climbing  herbs  and  sub- 
shrubs,  regarded  by  some  botanists  as  a  dis- 
tinct family  and  by  others  as  a  tribe  of  the 
family  Liliacete.  It  includes  three  genera  and 
about  260  species,  natives  of  warm  and  temper- 
ate regions.  Most  of  the  species  iMlong  to 
SmUaa  (q.v.),  the  only  genus  represent^  in 
North  America. 

BTiTT.AX  (Lat.,  from  Gk.  #yuXa^  yew).  A 
genus  of  about  226  species,  moMj  herbs  and 


woody  climbing  or  trailing  plants,  best  repre- 
sented in  tile  temperate  and  tropical  parts  of 
Ada  and  America.  [For  family  relatiraship,  see 
SiiTT.sOaB.)  In  some  species  (the  nreenbriers) 
the  stems  are  often  very  prickly.  The  roots  or 
rootstocks  of  a  number  of  species,  pMrticnlarly 
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SmtHiUB  o^ioinalM,  SmilacB  medioa,  and  BmiUuB 
popyroMtt  of  Central  and  South  America,  yield 
Bareaparilla.  The  fleshy,  starchy  rhizomes  of 
others  {Bmilam  ohuta  of  eastern  Asia  and  Bmilao 
MHdo-oMna  of  the  aonthem  United  State*) 
haTs  aimilar  pn^terties  and  are  sometimes 
used — the  former  as  food,  the  latter  as  medi- 
cine.  There  are  a  dozen  American  q>ecies, 
the  beat  known  being  SmiiacB  herbaoeoy  carrion 
flower,  with  herbaMous  stems,  and  Stnilatt 
rotund^oHa,  the  greenbrier  or  horse  brier.  The 
SDiilax  used  for  decorative  pnrpoaeB  is  Atparo' 
gua  swdeoIoidCf,  or  A»pang%»  aaparagoideM,  a 
native  of  South  Africa. 

mrTTiTDWi  Samuel  (1818-1004).  An  Engtish 
writer,  bom  at  Ibddington,  Scotland.  He  stud- 
ied medicine  at  the  University  of  Ekiinburgh. 
At  20  he  began  practice  at  Haddingttm  and 
later  at  Leeds.  He  subsequratly  gave  up  his 
profesdon  to  assnme  the  editorship  of  the  radi- 
cal Leedt  Timet.  In  ree<^itioD  of  his  services 
to  letters,  the  Universitrf  of  Edinburgh  honored 
him  with  the  degree  LL.D.  (1878).  As  early 
as  1827  Smiles  pubUshed,  at  his  own  e»aise» 
Phytieal  Eduoo*i<m,  and  In  18fi7  a  Life  of  George 
Siephenaon.    His  Linee  of  the  Engineers  ap- 

Kired  in  lSfll-62  (new  ed.,  6  vols.,  1904). 
ere  followed  biographies  of  James  Brindley, 
Boulton  and  Wan,  Thomas  Telford,  Robert 
Dick,  George  Moore,  Josiah  Wedgwood,  James 
Nasmyth,  and  others.  He  gained  immense  suc- 
cess with  Belf  Help  (1850),  practical  talks  to 
young  men.  It  has  been  translated  into  sevoi* 
teen  M  nguages.  Among  his  mai^  worin,  similar 
twoks  are  Cfkameter  (1871),  Thrift  (187S), 
Dutg  (1880),  and  Ufe  and  Labor  (1887).  Con- 
sult his  Autohiogmpkvt  ed.  by  T.  Hadcay  (N«w 
York,  1905). 

SimSY,  sml^,  AiASBT  Keith  (1828-1912). 
An  American  humanitarian,  bom  at  Vsasalboro, 
Me,  of  Quaker  stock.  In  1849  he  graduated 
from  Haverford  College,  where  he  was  an  in- 
struetor  imtil  1868.  With  his  twin  brother, 
Alfred  H.  Smiley,  he  founded  and  was  principal 
of  the  English  and  Classical  Academy,  Philadel- 
phia, in  1853-87.  He  then  served  as  principal 
of  schools  in  his  native  town  in  1858-59,  and 
at  Providence,  R.  I.,  in  1860-79.  His  name  is 
known  in  connection  with  the  r«narkable  sum- 
mer resort  which  he  was  instrumental  in  build- 
ing up  at  Mobonk  Lake  (q.v.)  and  the  confer- 
entm  which  he  initiated  (see  Lakb  Hohohs 
CovFBKHCK) .  In  1889,  with  his  brother  Alfred, 
who  was  also  associated  with  him  at  Mobonk, 
be  pnrehased  a  large  tract  of  land  at  Redlands, 
Cal.,  part  of  whii£  he  made  into  a  paik,  and 
here  he  spent  his  winters.  See  also  Snurr, 
Dawiel. 

SXHiEY,  Daniel  (1855-  ).  An  Ameri- 
can hnnuuiitarian.  He  was  hmm  at  Vassalboro, 
Me.,  and  graduated  at  Havo'ford  Collrae  in 
1878.  He  was  instructor  in  Oreek  and  Latin 
at  the  William  Penn  Charter  School,  Philadel- 
phia, 1878-81;  with  his  brother,  Albert  K. 
Smiley  (q.v.),  managed  the  noted  resort  at  Lake 
Mohonk,  N.  T.,  and  became  in  1912,  on  his 
brother's  death,  owner  of  the  Lake  Mohonk 
estate  and  of  Cation  Crest  Park,  Redlands,  Cal. 
In  1882  he  became  associated  in  the  management 
of  the  Lake  Mohonk  Cmferences.  In  1912  he 
was  appointed  a  member  of  the  United  States 
Board  of  Indiwn  Commisrioners. 

"*tt:t.t»  BBliqi,  Obobgi  Hznbt  (1840- 
).  An  American  landscape  painter,  brother 
of  Junee  D.  Smillie.  He  was  bom  in  New  Y«tk 


and  was  a  pupil  of  his  fatiier,  James  Smillie,  an 
engraver,  and  of  James  Hart.  He  became  a 
member  of  the  National  Academy  of  Design  in 
1882.  His  landscapes,  modem  in  s^le  and  skill- 
fuDy  executed,  are  distlngnished  by  bri^tness 
and  gaiety.  Examples  are  in  the  IfetrwoUtan 
Museum,  New  York;  the  Corcoran  Oallery, 
Washington;  the  Union  League  Club,  Philadel- 
phia; and  the  Lotos  Club,  New  York. 

8TirrTiT.nr.,  Jamss  Datid  (I833-1909).  An 
American  ennuver,  etcher,  and  landscape  painter, 
brother  of  Qeorge  H.  Smillie.  Bom  in  New 
York,  he  studied  at  the  National  Academy  of 
Design  and  under  his  father  James  Smillie,  an 
engraver,  with  whom  he  eoUabwated  until  1868, 
working  chi^y  at  bank-note  vignettes.  He  also 
did  illustrations,  notably  a  series  for  Cooper's 
novels.  From  1802  to  1864  he  traveled  in  Eu- 
rope and  upon  his  return  took  up  landscape 
painting.  He  became  a  member  of  the  National 
Academy  of  Design  in  1876  and  was  one  of 
the  founders  and  president  of  the  American 
Watcr-Colw  BocieU  and  of  the  New  Yori^  Etch- 
ing Club.  Hia  lantbcapes  in  oil  and  water  color, 
induding  many  of  American  mountain  scenery, 
are  skilCNiUy  executed  and  mod»n  in  conception. 
He  possessed  extraordinary  mastery  of  the 
technic^ue  of  etching,  dry  point,  aouatin^  and 
mezzotmt,  excelling  particularly  in  flower  pieces 
drawn  from  nature. 

aiffT'nynij  Sn  Robebt  (1781-1867).  An  Eng- 
lish arehit^  bom  in  London.  He  studied 
under  Sir  John  Soane  and  in  tiie  schools  of  the 
Royal  Academy,  winning  the  gold  medal  for 
dedgn  in  1799.  After  ^ting  <£eeoe  and  SiciW 
he  b^an  to  practice  his  profeseion  as  ui  archi- 
tect m  London  in  1806.  Among  his  works  in 
the  classic  style  are  the  Coll^  of  Physicians, 
the  Post  OfBce,  the  Mint,  and  tiie  British  Mu- 
seum, the  main  facade  of  which  is  his  best- 
known  work.  In  the  Gothic  stvle  are  his  ex< 
tension  of  the  Inner  Temple  and  restoration  of 
Y<ak  Minster.  He  pubUahed  fifpeoimen*  of  Oon- 
timmtdl  Arohitaatvire  (1806).  His  brother,  Sid- 
KIT  SinsKB  (1799-1877).  also  an  ardiiteet, 
designed  the  great  drenlar  reading  room  of  the 
Briush Mtaenm. 

8KITH,  Adam  (1723-00).  A  British  politi- 
cal economist,  regarded  as  the  founder  of  eco* 
nomics  as  a  separate  branch  of  human  knowl- 
edge. He  was  bom  at  Kirkcaldy  in  Fifeehire, 
Scotland,  June  6,  1728.  He  studied  at  the 
Univend^  of  Olai^ow  and  won  there  an  eidiiU- 
tion  on  tiie  Snell  foundation,  which  took  him 
to  Balliol  College,  Oxford.  There  he  remained 
seven  years.  In  1748  he  was  in  EdinbuT^, 
where  he  delivered  a  course  of  lectures  upon 
rhetoric  uid  belles-lettres.   These  seem  to  have 

E*ven  him  a  reputation  as  a  scholar  and  to 
Lve  introduced  him  to  learned  and  aoeom- 
plisfaed  nen,  of  whom  the  moet  famous  was 
David  Hume.  The  friendship  tiius  b^un  was 
an  Important  one  for  Smith,  who  remained 
friendly  witii  Hume  during  his  life.  In  1751 
Adam  Smith  was  appoints  professor  of  logic 
at  the  University  of  Glasgow  and  a  year  after- 
ward was  transferred  to  the  chair  of  moral  phi- 
losophy. 

In  1759  he  published  his  first  work,  The  The- 
ory of  Moral  SeatimeNto,  still  well-known  in  tiie 
history  of  ethics.  In  1763  he  became  tutor  to 
the  young  Duke  of  Bucclench  and  accompanied 
him  in  France.  He  spent  a  year  or  more  in 
and  met  tiie  nxure  important  men  of  letters 
of  France.    He  was  partieularly  attracted 
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the  group  who  termed  tfienuelveB  EconomiBteB 
and  who  are  better  known  ae  Physiocrats. 
Quesnay,  the  leader  of  the  school,  and  several 
of  hifl  followers  were  in  the  circle  of  Smith's 
aoqaafntanee.  He  became  familiar  with  the 
thewiet  of  the  Physiocrats,  which  exercised  a 

rit  influence  upon  him.  In  1766  he  returned 
Kirkcaldy.  He  was  now  engaged  in  the 
preparation  of  his  great  work,  An  Inquiry  into 
the  Nature  and  Cwutea  of  the  Wealth  of  Nations, 
which  first  appeared  in  1776.  The  work  made 
a  great  impression.  Five  editions  were  printed 
during  the  lifetime  of  the  author,  and  before  the 
close  of  the  century  it  bad  been  translated  into 
the  principal  European  languages.  (For  its 
place  in  economic  thought,  see  Politioal  Eoon- 
OUT.)  In  1778  Smith  was  appointed  a  Commis- 
sioner of  Customs  for  Scotland,  and  he  took 
up  his  official  residence  in  Eklinburgh.  In  1787 
he  was  elected  Lord  Rector  of  the  University 
of  Glasgow.  He  died  in  Edinbnirii,  July  17, 
1700. 

BibUo««.pli7.  MaoCuUoeh,  "Sketch  of  the 
Life  and  Writings  of  Adam  Smith,"  in  TreaOtm 
and  Baaaya  o»  Monej/  (Edlnbui^  18S9) ;  R.  B. 
Haldane,  Life  of  Adam  Smith  (London,  1887 ) ; 
John  Rae,  Life  of  Adam  Bmith  (ib.,  1895); 
Pria,  Baonomio  Seieitoe  and  Practice  (ib.,  1896) ; 
Walter  Bagehot,  Biographioal  Studiea  (ib., 
1899);  F.  W.  Hirst.  Adam  Smith  (ib.,  1904); 
A.  W.  Small,  Adam  Smith  and  Modem  Sociology 
(Chicago.  1007). 

SKITH,  Sib  Alsekt  Jahes  (1824-83).  A 
Canadian  statesman.  He  was  bom  at  Shediae, 
New  Bnmswiekf  and  was  called  to  the  bar  in 
1847.  He  was  a  Liberal  member  of  the  New 
Brunswick  L^slative  Assembly  in  1851-67  and 
in  1856  a  member  of  the  executive  council 
without  portfolio.  He  became  Attom^-Oeneral 
of  the  province  in  1862,  led  the  party  opposed 
to  Confederation  and  went  to  England  in  that 
behalf  in  1866.  In  1864-66  he  was  Premier  of 
New  Brunswick.  After  Ooniederfttim  he  was 
deeted  to  tiie  House  of  Conunons,  was  Minister 
of  Marine  and  Fisheries  in  the  Mackenzie  admin- 
istration (1873-76),  and  in  1877  was  chief  coun- 
sel of  the  Canadian  government  before  the 
^difax  Fisheries  Commudon.  Ip  1878  he  wa« 
knighted  ( K.C.M.O. ) . 

SCZTH,  Albert  Richard  (1816-60).  An 
English  author  and  lecturer,  bom  at  Chertsey, 
Surrey.  For  a  short  time  he  praeticed  medicine. 
Primarily  a  humorist,  he  was  a  contributor  to 
Punch  in  its  early  years  and  to  Bentley'a  Mit- 
o^iamy,  where  bis  book.  The  Adventures  of  Mr. 
Ledhwry  (18^).  first  appeared  serially.  He 
also  wrote  extravi^nzas  and  adapted  certain 
of  Dickens's  stories  for  stage  presentation.  His 
ascent  of  Mont  Blanc  in  1861  provided  him  with. 
the  material  for  one  of  several  popular  lectures, 
or  entertainments,  at  Egyptian  Hall.  Ltmdon. 
He  wrote  several  norels:  Christopher  TodpoU 
(1848);  Pottleton'a  Legacy  (1840);  Wild  Oata 
and  Dead  Leaves  (1860).  and  bodes  of  satiric 
essays  and  sketches,  illustrated  by  favorite 
artists  of  the  day. 

SMITH,  Albibt  William  ( 1866-  ) .  An 
American  mechanical  engineer,  bom  at  West- 
moreland, N.  Y.  He  graduated  from  Cornell 
University  in  1878  uid  m  1887-91  was  assistant 

grofeasor  of  mechanical  engineering  at  Sibley 
oUege  (Cornell),  of  which  be  became  director 
in  1904.  In  the  meantime  he  had  been  professor 
of  machine  design  at  the  University  of  Wiscon- 
sin La  1891-02  and  professor  of  mechanical  engi- 


neering at  Leland  Stanford  Junior  University 
from  1892  to  1004.  He  published:  ElemenUury 
Machine  Design  ( 1805 ) ;  Material  of  Machines 
(1902  ;  2d  ed.,  1014);  Machine  Design.  (1005; 
4th  wL,  1016).  with  G.  H.  Marx;  The  Giant 
andO*hvrNons0n»e  Verse  (1010). 

SMITH,  AifXAiron.  See  Adahb,  John 
(1760-1820). 

SMITH,  AuEXANDSB  (1830-67).  A  Scottish 
poet,  bom  at  Kilmamock.  His  Life  Drama 
(1853)  created  a  sensation.  Its  ricnnese  and 
originality  of  imagery  may  perhaps  atone  for 
its  many  sins  against  taste  and  knowledge.  In 
18S6,  with  Sidn^  Dobell,  bepnbUshed  a  volume 
of  Bonnet*  on  the  Crimean  War.  He  also  wrote 
City  Poems  (1867),  Bdwin  of  Deira  (1861),  and 
several  prose  worka,  as  Dreamthorp  (1863). 
notable  essays;  A  Summer  in  Skye  (1865); 
Alfred  Bagart's  Household,  a  story  of  Scottish 
life  (1866),  and  its  sequel,  Miss  Dona  M'Quarrie 
(1867).  After  his  death  appeared  Last  Leaves 
(Lcmdon,  1868).  Smith  was  classed  with  Philip 
James  Bailey,  l^dney  Dobell,  and  Gerau 
Massey  (jQ-v.)  as  a  member  of  the  Spasmodic 
school.  The  epithet  was  first  used  in  Bloofc* 
UMMxTt  Magamne  for  May,  1854.  Consult  Bris- 
bane, Barly  Tears  of  A.  Smith  (London,  1860). 

SMITH,  Alexaitois  (1866-  ).  An 
American  chemist,  bom  in  Edinbuigh.  Sootland. 
He  graduated  from  the  university  of  his  native 
city  in  1886  and  received  the  d^ree  of  Ph.D. 
at  Munich  in  1880.  After  coming  to  the  United 
States  he  was  professor  of  chanistry  and  miner- 
alogy in  Wabash  CMegs  (1890-M)  and  then 
till  1911  waa  a  member  of  the  facully  of  the 
University  of  Chiea«o.  In  1011  he  was  called 
to  Columbia  UniTersTty  to  be  professor  and  head 
of  the  department  of  chemistry,  and  in  the  same 
year  he  held  the  presidency  of  the  American 
Chemical  Society.  He  waa  elected  to  the  Na- 
tional Academy  of  Sciences  in  1016.  His  publica- 
tions include:  Laboratory  Outline  of  Oeneral 
Chemistry  (1800);  The  Teaching  of  Chemistry 
and  Physios  (1902).  with  E.  H.  HaU;  Introdnc- 
tion  to  General  Inorganic  Chemistry  (1906; 
2d  ed..  1912);  General  Chemistry  for  Colleges 
(1908;  rev.  ed..  1916);  A  Teat-Book  of  Ele- 
mentary  Chemistry  (1014). 

SMITE,  Alfred  H(olland)  (1864-  ). 
An  American  railroad  president.  He  entered 
the  service  of  the  Lake  Shore  and  Michigan 
Southern  Railway  as  a  messenger  boy  in  1870, 
served  afterward  in  nrious  minor  capacities, 
and  was  superintendent  of  various  divisions 
from  1890  to  1001,  assistant  general  superin- 
tendent and,  in  1001-02,  general  superintendent. 
Thereafter  he  was  with  the  New  York  Central 
and  Hudson  River  Railroad  as  general  super- 
intendent (1002-03).  general  manager  (1003- 
12).  vice  president  (1006-13),  and  preeidwt  of 
the  system  and  its  ipibaidiary  lines  a3Fter  1014. 

SMITH,  Am«KW  Jaokson  (1815-97).  An 
American  soldier,  bom  in  Berks  Co.,  Pa.  He 
graduated  at  West  Point  in  1838,  served  on  the 
southwest  frontier  and  In  the  Mexican  War. 
and  afterward  against  the  Indians  in  Or^n 
and  Washington  Territory.  In  the  Civil  War 
he  was  commiBsioned  colonel  of  the  Second  Cali- 
fornia Cavalry.  He  served  as  chief  of  cavalry 
in  tihe  departmwts  of  the  Missouri  and  the 
Mississippi  up  to  1862  and  was  then  commis- 
sioned brigadier  general  of  United  States  volun- 
teers. He  was  at  the  siege  of  Corinth  in  the 
Yazoo  River  expedition  (1802),  in  the  attack 
on  Arkansas  Post  (1863),  and  in  the  Vicksburg 
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campaign.  Subsequently  he  commanded  a  divi- 
sion in  the  Sixteenth  ArraT  Corps,  took  part 
in  Banks's  Red  River  expedition,  and  for  serv- 
ices at  the  battle  of  Pleasant  Hill,  La.,  April 
9,  1864,  he  reoeived  the  brevet  of  colonel  in  the 
rufular  army.  He  became  major  general  of 
voTonteers,  May  12,  1S64;  later  he  participated 
in  the  battle  of  Nashville  (1864),  receiving  for 
services  in  that  struggle  the  brevet  rank  of 
major  general  in  the  regular  army.  He  took 
command  of  the  Sixteentii  Army  Corps  in  Febru- 
ary, 1865,  and  was  with  it  in  the  Mobile  cam- 
p&ign  and  in  operations  against  Montgomery. 
In  JannaiTt  I8M,  he  was  appointed  cofonel  of 
the  Sevenui  Cavalry.  In  May,  1869,  he  resigned 
tiaca  the  army  and  was  appoutted  poatmutar  at 
St.  Ixmis,  Mo. 

SIQTH,  Abohibald  Cahey  (I837-191I).  An 
American  naval  architect,  bom  in  New  York 
City.  He  learned  boatbuilding  under  Robert 
Pish  and  in  1860  built  the  sloop  Comet,  which 
held  the  American  championship  for  several 
years.  Later  he  built  the  Vindes,  Uie  first  iron 
vessel  bailt  in  the  United  States.  He  designed 
the  Miaekief,  which  snocessfully  defended  the 
Amerjo^t  Cup  against  the  APUaiUa  in  1881, 
and  superintended  the  construction  of  the  Pria- 
eilla,  which  was  defeated  by  the  Puritan  and 
the  Mayflower  in  188S.  In  1911  he  designed 
and  built  the  schooner  Enchantreas,  the  winner 
of  the  King's  Cup.  Other  vessels  designed  by 
him  were  the  Irtfguois,  the  Meteor  for  the  Ger- 
man Kmperor,  the  motor  boats  Aitta  Craig  and 
Brtmel,  and  several  steaxaboata. 

SKXTHt  Behjahih  Boswokth  (1794-1884). 
An  American  Protestant  Episcopal  bishop.  He 
was  bom  at  Bristol,  R.  I.,  and  graduated  at 
Brown  University  in  1816.  The  following  year 
he  was  ordained,  bmnning  his  ministry  at 
Marblehead,  Mass.  He  held  several  pastoral 
chMges  and  was  for  a  time  editor  of  the  Epia- 
copal  Recorder  of  Phiiaddphia.  His  last  rector- 
ship, in  Lexington,  Ky^  he  held  until  1837, 
though  in  1838  he  had  become  Bishop  of  the 
diocese.  While  he  was  presiding  Bishop  (from 
1868)  was  organized  the  separatist  movement 
which  became  the  Reformed  Episcopal  church, 
under  the  leadership  of  Bishop  Smith's  own 
assistant  Mshop,  George  David  Cummins.  He 
published  Saturdaif  Evening  (1876)  and  Apoe- 
toli€  Succesaion  (1877). 

SMITHr  BnJAHZiT  Ell  (1857-1913).  An 
Amerieaa  editor,  son  of  Eli  Smith.  He  was 
boni  at  Brimt,  Syria,  and  was  educated  at  Am- 
herst Coikne  (A.B.,  1877;  A.M.,  1881),  which 
gave  him  t£e  degree  of  L.H.D.  in  1902.  Of  the 
Century  Dictionary  he  was  managing  editor  from 
1889  to  1891  and  editor  after  1894.  As  editor 
he  was  resfwnsible  also  for  the  Century  Cyclo- 
pedia of  Namea  (1894),  the  Oentwy  Atlaa 
ri897),  the  two-volume  Century  Diotiownry  8up- 
^ement  (1909),  and  the  revised  and  enlarged 
Cemtmry  Diatiomry,  CytAapedia,  and  Atlaa  (12 
Tids.,  1911).  In  addition  he  edited  selectionB 
fromMarens  Aurelius  (1899),  Epictetus  (1900), 
and  Pascal  (1902),  and  translated  Sehwegler'a 
Bistory  of  PhOoaophy  (1879)  and  Cicero^  De 
Amieitia  (1897). 

SMITH,  BUCKIITOHAH  (1810-71).  An  Amer- 
ican antiquary,  bom  on  Cumberland  Island,  Qa. 
He  graduated  at  the  Harvard  Law  School  in 
1636,  practiced  In  Maine,  but  removed  to  Florida 
and  became  a  member  of  the  Territorial  L^ida- 
tore.  From  I860  to  1862  he  was  Secretary  to 
tlie  United  States  Legation  in  Mtssieo  and  acted 
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as  charge  d'affaires  in  1851.  Here  he  studied 
Indian  philology  and  began  to  collect  material 
on  the  Spanish  expiration  and  settlement  of 
America.  While  Secretary  of  Legation  at 
Madrid  (1866-^8)  he  collected  further  material 
from  the  Spanish  archives.  He  retnraed  to 
Florida  in  1869  and  became  a  judge  and  a  mem- 
ber of  the  State  Senate.  Among  his  transla- 
tions and  other  publications  are:  Relation  of 
Alvar  NuHest  Cabeara  de  Vaoa  (1861;  new  ed., 
1871) ;  Orammar  of  Pima  or  N4vome,  a  Lan- 
guage of  Sonora  (1862);  Narrativea  of  the 
Career  of  Hernando  de  Soto  in  the  Conqueat 
of  Florida  (1866). 

SMITH,  Charlxs  Euobt  (1842-1908).  An 
American  journalist  and  piditieian.  Be  was 
bom  at  Mansfield,  Conn.,  and  graduated  at 
Union  College  in  1861.  In  1866  he  became 
editor  of  the  Albany  Easpma  and  in  1670  of 
the  Albany  Journal.  For  many  years  he  took 
an  active  interest  in  politics  as  a  Republican 
and  stood  high  in  the  party's  councils.  From 
1880  to  1898  he  conducted  the  Philadelphia 
Preaa.  While  American  Minister  to  Russia 
(1890-92),  he  was  active  in  disMboting  sap- 

?lies  to  the  famine  sufferers  in  that  count^.  In 
898-1902  he  was  Postmaster-General  of  tiie 
United  States.  During  his  administrafaon  rural 
mail  routes  were  established. 

SMITH,  Cbaklbs  FKBOUSOPf  (1807-62).  An 
American  soldier,  bom  in  Philadelphia,  Pa.  He 
graduated  at  West  Point  in  1826  and  served 
with  distinction  throw^  the  Mexican  War. 
During  the  Civil  War  he  rose  to  the  rank  trf 
major  general  in  the  Federal  army  and  was  for 
some  time  commander  of  the  District  of  Western 
Kentuelcy.  He  led  the  deci^ve  charge  at  Fort 
Donelson,  and  soon  afterward  he  was  given  com- 
mand of  the  troops  sent  up  the  Tennessee.  Dur- 
ing these  movements  he  was  accidentally  in- 
jured,  and  died  April  25,  1862. 

SMITH,  Chaxles  Fobstes  (1862-  ).  An 
American  dasrical  schdar,  bora  in  Abbeville 
Co.,  S.  C.  He  was  educated  at  Wofford  Ooll^ 
(A.B..  1872),  Harvard  (1874),  Berlin  (1875), 
and  Leipzig  (Ph.D.,  1881).  Smith  was  pro- 
fessor of  classics  and  German  at  Wofford  in 
1875-70,  assistant  professor  of  Latin  and  Greek 
at  Williams  in  1881-82,  and  professor  of  mod- 
em languages  (1882-83)  and  of  Gredc  (1883- 
94)  at  Vanderbilt  University.  Thenceforth  he 
was  professor  of  Greek  and  classical  philology 
at  the  University  of  Wiec<msin.  In  1003  he 
served  as  president  of  tiie  American  Philcdogical 
AsBodatiMi.  He  edited  several  volumes  of 
Thucydides,  Xenophon's  Anabasis  (1906),  and 
Herodotiis,  vii  ( 1907 ) ;  translated  Hertzbei^s 
Hiatory  of  Greece  (1900);  and  is  author  of 
Beminiacencea  and  Sleetchea  ( 1900 ) . 

SMITH,  Cbasleb  Henbt  (1826-1903).  An 
American  humorist,  born  at  Lawrenceville,  (}a. 
He  graduated  at  Franklin  Co\\aa<a,  Athens,  and 
became  a  lawyer  at  Rome,  both  in  his  native 
State.  Later  he  served  in  the  Confederate  am^. 
After  the  war  he  removed  to  C!artersville,  Ga, 
He  was  widely  known  for  his  newspaper  letters, 
under  the  signature  "Bill  Arp,"  which  bc^an 
in  1861  and  with  their  homely  genuine  humor 
cheered  the  hearts  of  the  Southern  people.  The 
letters  were  subsequently  collected  as  Bill  Arp'a 
Lettera  (1868),  to  which  were  added  BiU  Arp'a 
Scrap  Boofe  (1886)  and  other  volumes. 

SMITH,  Chablottb  (1749-1806).  An  Eng- 
lish poet  and  noveliBt,  eldest  danghter  of 
Niohofas  Turner  M  Stoke  House  in  Snrr^. 
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Through  miifortune  and  separation  she  began  to 
support  herself  and  her  children  by  literary 
work.  She  gained  the  attention  of  the  London 
literary  world  with  Bleffiac  Botineta  and  Other 
Baaa^t  (1784),  a  volume  which  paeaed  tfaroufffa 
many  editions.  Her  wider  public  was  won  by 
a  series  of  novels  describing  contemporary  life. 
Among  them  are  EmmeHne  0788),  Desmond 
(1792),  and  The  Old  Mimor  Hou»e  (I79S).  Con- 
sult ttie  memoir  and  senerous  estimate  of  Char- 
lotte Smitii,  and  criticism  of  her  work,  hy  Sir 
Walter  Scott  in  his  MiaotManwu*  Proae  Worka» 
vol.  i  (Edinburgh,  1834-36). 

SMIT^  Olbweiit  L&wbxnok  (1844-1909). 
An  American  Latin  aebolar,  bom  at  Upper 
Darl^,  Pa.,  and  educated  at  Haverford  Cdll^, 
at  Harvard,  and  in  Enrcnw.  In  1860-70  he  waa 
professor  of  Greek  and  German  at  Swarthmore 
CoU^,  and  waa  then  called  to  Harvard  as 
tutor  in  Latin.  He  became  assistant  professor 
in  1873  and  was  professor  from  1883  to  1904. 
He  waa  also  dean  of  Harvard  CoIle;ge  from  1882 
to  1001  and  of  the  faenlty  of  arts  and  adcDoeea 
from  1898  to  IMtt.  Zn  1807-98  he  was  director 
of  the  American  School  of  Classical  Studies  at 
Rome.  With  Professor  Tracy  Peck  of  Yale  he 
edited  the  OoUege  Beriea  of  Latin  AufAora.  In 
this  series  he  edited  Tim  Ode*  and  Bpodee  of 
Sorace  (Boston,  1894). 

SKTFE,  David  Eugbkb  (1860-  ).  An 
American  mathematician  and  educator.  He  waa 
bom  at  Cortland,  N.  Y.,  where,  after  sraduat- 
ing  from  Syracuse  University  (1881),  he  prac- 
ticed law  and  then  was  a  teacher  in  the  State 
Normal  School  (1884^1);  meanwhile  he  took 
his  Ph.D.  at  Syracuse  in  1887.  Subsequently 
he  became  professor  in  the  Michigan  State 
Normal  College  (1891),  the  principal  of  the 
State  Normal  School  at  Brockport,  N.  Y.  ( 1898) , 
and  professor  of  mathematics  in  Teachers  Col- 
lege, Columbia  Univerrity  (1901).  He  was 
elected  member  or  fellow  of  various  American 
and  foreign  societies  and  in  1905  received  the 
d^ee  of  LL.D.  from  Syracuse.  Besides  serv- 
ing as  editor  of  the  Bulletin  of  the  American 
Jibthematical  Society  and  being  prominently 
identified  with  other  mathematical  journals,  he 
ccmtributed  to  the  Nkw  iNTEanATiONAL  En- 
CTCLOPiKDiA  and  published  a  series  of  textbooks 
and  Higtory  of  Modem  Mathematics  (1896; 
as  a  separate  work,  1910) ;  The  TeaohiMg 
of  Elementary  Mathematioe  (1900),  The  TeaoK- 
img  of  Arithmetie  (1909;  rev.  ed.,  1913), 
and  The  Teaching  of  Oeometry  (1912); 
Rara  Ariihmetioa  ( 1908 ) ;  A  Bibliography  on 
the  Teaching  of  Mathematioe  ( 1912 ) ,  with 
C.  Goldziher ;  and  A  History  of  Japanese  Mathe- 
matics (1914),  with  Y.  Mikami.  With  George 
Wentworth,  Smith  was  joint  author  of  a  large 
number  of  textbooks,  and  with  W.  W.  Beman 
he  wrote  various  textbooks  and  translated 
F.  Eldn's  Famous  PrahUm*  of  Qeometry  and 
Fink's  ffflrtory  of  MwthmMtics.  In  1916  he 
edited  Augustus  De  Morgan^  Budget  of  Para- 
doaes.   

SMITH,  DoNAU)  AxjQunm.  See  Siuth- 
ooKA  AND  Mount  Royal. 

SMITH,  Edgar  Eahb  (1856-  ).  An 
American  chemist  and  educator,  bom  in  York, 
Pa.  He  graduated  at  Pennsylnuila  College  in 
1874  and  at  GOttingen,  Germany  (Ph.D.),  in 
1876.  After  serving  as  Instructor  at  the  Uni- 
versity of  Pennsylvania  and  as  professor  at 
Muhlrabo'ff  and  wittenbeivoollegeB,  he  held  a 
chair  of  chemistry  at  the  Unlveraity  of  Penn- 


sylvania from  1888  to  1911.  In  1899  he  became 
vice  provost  of  the  University^  and,  in  1911, 
provost.  In  reoognlthm  of  his  many  important 
oririnal  contHbutions  to  chemistry,  especially 
in  uie  domain  of  eleetrolytie  methods  of  analysis 
and  of  atomic  weiriit  determinations,  he  was 
elected  to  membership  in  the  National  Academy 
of  Sciences  and  to  the  presidency  of  the  Ameri- 
can  Philosophical  Society  and  the  American 
Chemical  Society.  He  translated  Richter's  text- 
books of  inorganic  and  organic  chemistry  and 
wrote:  Bleotro-Chemioal  Analysis  (Sth  ed., 
1911) ;  Theories  of  Chemistry  (1913) ;  Elements 
of  Bleo*nhOh«mistry  (1918);  OhmMrtiy  in 
Anteriea  (1914). 

SICZTH,  Edhund  Knar  (1824-93).  An 
American  soldier,  born  at  St.  Augustine,  Fla. 
He  graduated  at  West  Point  in  184S.  In  the 
Mexican  War  he  was  breretted  first  lieutmant 
for  gallantry  at  Cerro  Gordo  and  obtain  for 
bravery  at  Ccntreras  and  Churubusco.  From 
1849  to  1852  he  was  assistant  professor  of 
mathematics  at  West  Point.  He  beeame  first 
lientsnant  in  1861,  captain  of  the  Seomd  Cav- 
alry in  18S6,  and  maior  in  1861.  He  resigned 
frran  the  army  April  6,  1861,  was  appointed 
lieutenant  colonel  of  cavalry  of  the  Confederates, 
and  beeame  brigadier  general  June  17,  1861. 
He  was  chief  of  staff  under  Gen.  Joseph  E. 
Johnston  in  the  Shenandoah  valley  during  .Tune 
and  July,  bringing  in  the  fresh  troops  which 
deelded  the  flni  battle  of  BnU  Run  (July  21), 
but  mm  severely  wounded.  He  beeune  major 
general  in  1861  and  in  1862  was  placed  over  the 
District  of  East  Tennessee  and  afterward  of  the 
Department  of  East  Tennessee,  Kentucky,  North 
Georgia,  and  Western  North  Carolina.  He  led 
the  advance  of  Branr's  army  into  Kentucky, 
defeated  Nelson  at  Ridimond  (near  Lexington), 
Aug.  30,  1862,  nthered  men  and  threatened 
Cincinnati.  On  Oct.  9,  1862,  he  beeame  lieu- 
tenant general  and  In  February,  1863,  was  as- 
signed to  the  Trans-Missis^ppi  Department.  He 
became  general,  Feb.  19,  1864,  and  in  April 
baffled  mdIcs's  unfortunate  Red  River  expedi- 
tion. He  finally  surrendered  to  General  Canby 
in  Hay,  1865.  From  1866  to  1868  Smith  was 
president  of  the  Atlantic  and  Faoiflc  Tel^raph 
Company,  from  1870  to  1876  was  ehancdfor  of 
the  University  of  Nashville,  and  from  1876  until 
his  death  was  professor  of  mathematies  in  the 
UnivCTsity  of  tm  Sooth  at  Sewanee,  Tenn. 

SKZTH,  Eu  (1801-57).  An  Amoriean  Prot- 
estant missionary  and  scholar.  He  was  bora 
at  Northford,  Conn.,  graduated  from  Yale  in 
1821  and  from  Andover  Theological  Seminary 
in  1826.  The  same  year  he  was  put  in  <^rge 
of  the  printing  establishment  of  the  American 
Board  at  Malta  and  remained  there  until  1829, 
except  for  a  period  spout  at  Beirat  in  studying 
Arabic.  In  1829  he  traveled  throi^  Greece, 
later  throuf^  Armenia  and  Georfrfa  to  Posla 
in  company  with  H.  G.  O.  Dw^t,  and  pub- 
lished the  results  of  their  observations  in  Mis- 
sionary Researohes  in  Armenia  (2  vols.,  1833). 
The  Armenian  and  Nestorian  missions  were 
shortly  afterward  established  by  the  American 
Board.  In  1833  he  settled  in  Beirut.  In  1838 
and  1852  he  accompanied  Edward  Robinson 
(q.v.)  on  tours  of  inveetigatitm  in  the  Hcdy 
Land.  He  kept  up  linguistic  studies  in  prepa- 
ration for  what  he  considered  hie  life  wotic,  the 
translation  of  the  Bible  into  Arabic,  but  died 
after  nmipleting  the  New  Testament  the  Penta- 
tendi,  and  part  of  tiie  pnqihetical  boc^.  Tba 
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vork  WM  completed  Inr  C.  V.  Van  Oyck  of  the 
Syrim  Iffiarion  and  publislied  in  1860-67. 

SMITH,  EuzABBTH  Oaku  (Punce).  See 
Smith,  Sbba. 

SMITH,  ExxuoN  DuRakt  (1866-  ).  An 
American  planter  and  l^gialator,  born  at  Lynch- 
bQrg>  S.  C.  He  waa  educated  at  the  University 
of  South  Carolina.  Wofford  College  (A.B., 
1889),  and  Vanderbilt  Univenity  (A.M.,  1890). 
Long  a  farmer,  he  became  interested  in  improv- 
ing methods  of  growing  ootton  and  in  perfecting 
farmers'  orgutiiation.  As  a  Dsmoerat  he  was 
a  metaber  oi  the  Lower  House  of  the  South 
Carolina  Legislature  from  1896  to  1900.  Later 
he  save  his  time  to  betterment  of  anicultural 
conditicois,  organizing  the  Farmers'  Protective 
Association  and  becoming  the  0eld  agent  of  the 
Southern  Cottcu  Association.  His  speeches  at- 
tracted general  att^tion,  and  in  1908  he  was 
elected  United  States  Senator.  He  became  a 
member  of  the  oommittees  on  agriculture  and 
Immigration  and  was  me  ol  tike  iramers  of  the 
Bnmett-DUlinj^uun-Smith  Immigratioa  Law.  In 
1914  he  was  reelected  Senatw,  his  opponent  being 
Governor  Blease. 

SMITH,  EBMiNim  Adelle  (Putt)  (Mbb. 
Simeon  H.  Smith)  (1836-86).  An  American 
ethnol(^st,  born  at  Marcellus,  N.  Y.,  and  edu- 
cated at  lbs.  Willard's  seminary  in  Troy  (now 
called  tiie  Emma  WillMd  SehocA).  ^e  was 
married  in  1865.  While  her  sons  were  being 
educated  in  Germany,  she  studied  mineralo^ 
(graduating  from  the  Freiberg  Ifining  Acad- 
emy) and  other  sciences.  In  1878  she  became 
connected  with  the  Bureau  of  Ethnology  and 
was  detailed  to  study  the  dialects,  customs, 
and  myths  of  the  Iroquois  Indians.  For  this 
purpose  ^e  spent  two  summers  in  Clanada 
among  the  TusMroras  (of  Iroquoian  stoclc),  who 
adopted  her  as  a  member.  Her  Iroquois  Ehifflish 
Dictionary  was  being  printed  when  she  died. 

SinTH,  Eswcf  F(BinK)  (1864-  ).  An 
American  plant  patholc^st.  He  was  bom  at 
Gilbert's  Mills,  N.  Y.,  and  was  educated  at 
the  University  of  Michigan  (B.8.,  1886;  Sc.D., 
1889).  Subsequently  he  was  expert  pathologist 
of  the  United  States  Department  of  i^iculture, 
and  later  took  charge  of  the  laboratory  of 
plant  pathology  of  the  Bureau  of  Plant  Industry. 
He  held  the  presidency  of  the  Society  mc 
nant  Morphology  and  Physiology,  of  tiie  So- 
ciety of  American  Bacteriologists  (1906),  and 
of  the  Botanical  Society  of  America  (1910), 
and  in  1913  was  elected  to  the  National  Acad- 
emy of  Sciences.  Besides  serving  as  an  associate 
editor  of  the  Cmtratblatt  fUr  Bacteriologie  and 
contributing  to  the  Standwd  Dictionary,  he  pub- 
lished Bacteria  in  Relation  to  Plant  Diaea*e» 
{rvUB.  i-iii,  1906-15)  and  papers  and  bulletins 
on  bacteriology,  general  botany,  mycolt^,  and 
sanitary  sciaiee. 

SMITH,  EuoEnB  Aixbn  (1841-  ).  An 
American  geologist,  born  in  Autauga  Co.,  Ala. 
He  graduated  from  the  State  university  in 
1862,  studied  in  Berlin  and  Gllttingen  in  1865- 
66,  and  received  the  degree  of  Ph.D.  from  Heidel- 
berg in  1868.  In  1862-65  he  was  a  second  lieu- 
tenant and  captain  in  the  Confederate  army. 
After  1871  he  was  a  professor  at  the  University 
of  Alabama.  Ftmu  1873  he  was  also  State 
geologist  of  Alabama  and  in  1911  became  a 
memMr  of  the  State  Highway  Commission. 
Smith  served  as  presidait  of  the  Geological 
Society  of  America  In  1913. 

faarB,  Fraitcib  Bxttsxt  (1812-90).  An 


American  soldier,  bom  at  Norfolk,  Va.  He 
graduated  in  1833  at  the  United  States  Mili- 
uury  Aeadeo^  and  In  1837  ms  appointed  pro- 
fessor of  mathematics  at  Hampden-Siimey 
College.  In  1S39  he  was  selected  to  be  super- 
intenamt  and  professor  of  mathematics  in  t^e 
newly  organized  Virginia  Military  Institute. 
Soon  after  the  outbreak  of  the  Civil  War  he  was 
appointed  colonel  and  was  station^  at  Norfolk 
and  in  command  of  Crane^  Island  Fort.  Subse- 
quently he  reopened  the  institute,  whose  build- 
fjua  had  beoi  destrmd  by  Are  duriiig  tilie  war. 
His  publications  ineinde:  The  Beat  Methodt  of 
Conducting  Commum  SokoolB  ( 1849) ;  Oollege 
form  (1850);  The  Virginia:  MUitary  InaHtute 

(1912)  ,  and  textbooks  on  arithmetic  and  algebra. 
SMITH,  Fbancib  HwKrasoN  (1838-1916). 

An  American  author,  artist,  and  oigineer,  bom 
in  Baltimore,  Md.  His  school  days  ended,  he 
became  a  clerk  in  a  Baltimore  ironworks;  sub- 
sequently he  studied  engineering  and  becanke  a 
oontractor.  In  tiUs  capacity  he  was  engsged 
in  several  sovemment  worlcs  of  importance  on 
the  Atlantw  seaboard,  including  the  construc- 
tUxa  of  the  sea  walls  at  Block  Ishnd,  Governor's 
Island  (New  York  harbor),  and  Tompkinsville 
(Staten  Island),  the  Race  Rock  Lighthouse,  oB 
New  London,  Conn.,  and  the  foundation  for  the 
Bartiioldi  Statue  of  Liberty.  He  was  proudest 
of  his  work  as  an  engineer  and  considered  the 
Race  Rock  Li^thouse  his  greatest  achievement. 
He  became  known  also  as  a  painter  in  water 
color  and  for  his  charcoal  sketches.  Although 
his  work  often  shows  a  lack  of  technical  tram- 
ing  (for  he  was  self-tau^t),  it  is  not  without 
charm  and  an  intimate  feeling  for  the  pic- 
turesque. He  received  various  awards  and 
medals  and  is  represented  in  the  public  collec- 
tions of  Washington,  Baltimore,  and  Buffalo. 
Hopkinson  Smith  was  a  member  of  the  Ameri- 
can Academy  of  Arts  and  Letters.  He  was  a 
^eat  traveler,  spending  six  months  every  year 
in  foreign  lands.  As  a  novelist  he  was  best 
in  portraying  Southern  ^rpes  and  manners.  His 
Colonel  Cdrter  of  OarteriviUe,  with  its  Southern 
gentleman  of  the  old  school,  was  perhaps  his 
finest  achievement  as  a  novelist.  Among  his 
works  are:  Old  Lints  in  "Sew  Black  and  White 
(1885);  WelUWom  Boade  (1886);  A  Book  of 
«A«  Tiie  CUih  (1887)  i  A  WMta  UmtMrMa  in 
Meaieo  (1889);  OoUmM,  Carter  of  Cwrtervrille 
(1891) ;  A  Day  at  Laguerrefa  (1892) ;  Americtm 
IlluatratorM  (1892);  A  Qentlemaxi  Vagabond 
and  Some  Others  (1895) ;  Tom  Qrogam  (1896) ; 
Oondola  Dajfa  (1897) ;  Caleb  Weat,  Master  Diver 
(1898).  one  of  his  most  successful  books;  The 
Other  Fellow  (1899);  The  Fortunes  of  Oliver 
Horn  (1902);  At  Close  Range  (1906);  The 
Wood-Fire  in  No.  8  (1905) ;  The  Tides  of  Bant^ 
gat  (1906);  The  Veiled  Lady  (1907);  Peter 
(1908);  Kennedy  Square  (1911);  Chareoals  of 
Hew  and  Old  yew  York  (1912)  ;  The  Armchair 
at   the  Jim   (1912) ;   In  Thaokeray's  London 

(1913)  and  In  Dickens's  London  (1914),  both 
with  sketches.  Posthumously  appeared  a  novel 
Felue  O'Day  and  a  series  of  lecvnres.  Outdoor 
Sketching  (both  1916). 

SMITH,  Sib  Fbahctb  PBmr  (1808-74).  An 
English  inventor,  bom  in  Hythe.  In  1834  he 
«mstructed  a  model  of  a  steam  vessel  to  be  pro- 
pelled by  a  screw  driven  by  a  spring,  and  three 
years  afterward  built  a  larger  boat  on  the  same 
principle,  which  he  successfully  tested  in  the 
Englisn  Channel.  He  constructed  for  the  Brit- 
ish navy  the  screw  steamer  AreMmedea  of  237 
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tons,  dO  horse-power,  which  he  completed  in 
1840,  and  the  Buccess  of  which  led  to  the  rapid 
introduction  of  screw  TeaaelB  Into  the  English 
navy  and  tjie  meretntile  marine. 

SjOTH,  Feed  B.  (1664-  ).  An  Ameri- 
can evanoelist  and  Y.  M.  C.  A.  leader,  bom 
at  Lone  Tree,  Iowa.  He  studied  at  the  State 
University  of  Iowa  in  1882-83.  After  some 
years'  experience  in  ramilar  work,  in  1898  he 
was  sent  1^  the  International  Committee  of  the 
y.  H.  C.  A.  to  conduct  evangelistic  meeting 
at  the  army  camp  at  Ohtekamauga  and  later  in 
Cuba.  The  years  1890-1901  he  spent  In  visltiiig 
city  Y.  M.  C.  A.  organizations  throughout  the 
country,  urging  them  to  increase  emphasis  on 
the  religious  side  of  tiieir  work.  In  1910  he 
became  international  secretary  of  the  Y.  M.  C.  A. 
He  was  largely  instrumental  in  the  initiation 
and  successnil  work  of  the  "Men  and  Religion 
Forward  Movement,"  which  within  a  few  years 
after  1910  esUbliihed  organUations  in  1600 
cities  and  towns.  He  wrote  Mm  Wanted  {1911) 
and  AMan'9  BeUffUm  <1013). 

SUTH,  Snt  Fbd>ebiok  Emnir  (1872-  ). 
An  English  lawyer  and  statesman.  He  was 
bom  at  Birkenhead,  was  educated  at  Wadham 
CoU^,  Oxford,  and  entered  on  the  practice  of 
law.  He  was  extension  lecturer  in  modem  his- 
tory  for  Oxford  University  in  1898  and  for  Vic- 
toria University  in  1900.  In  1906  he  was  elected 
Unionist  membier  of  tiie  House  of  Commona  for 
Walton  Divisioii,  Lirorpool.  His  remarkable 
success  at  the  bar  was  recognized  what  he  was 
made  king's  counsel  and  bencher  of  Gray's 
Inn  in  1909.  In  PMliament  he  distinguished 
himself  by  debating  power  and  knowl^se  of 
public  questions  and  came  to  be  considered  one 
of  the  leaders  of  the  Unionist  and  Conservative 
parties.  After  the  outbreak  of  the  European 
War  in  1914,  Smith  served  for  a  time  at  the 
front.  In  1916  be  became  Attorney-General  in 
Asquith's  coalition  cabinet.  In  I91S  he  was 
knighted.  He  published:  Newfoundland  (1906)  ; 
Toryism  until  18SZ  (1907);  The  Licensing  Bill 
(1908) ;  International  Low  jn  the  Far  Eatt  (2d 
ed.,  1908);  International  Law  (4th  ed.,  1911); 
Speechee,  1906-09  (2d  ed.,  1912).  Consult  A.  G. 
Gardiner,  Pillart  of  Society  (London,  1913). 

SlCZTHr  Gbobqe  (1800-68).  An  English 
WesWan  writer  on  theology.  He  was  educated 
in  a  Lancastrian  sdiool.  Although  he  was  en- 
gaged in  business  throughout  life,  De  was  a  care- 
ral  student  of  religious  doctrines  and  history. 
He  was  the  author  of:  Religion  of  Ancient 
Britain  (2d  ed.,  1846);  The  Bebrew  People 
(2  vols.,  1850) ;  The  Polity  of  Wealeyan  Meth- 
odiem  Btehibited  and  Defended  (I85I;  3d  ed., 
1852);  The  Gentile  Nations  (2  vols.,  1852); 
Wevleycm  Looal  Preacher*B  Manual  (2d  ed., 
1856) ;  The  Biatory  of  WeeUyan  Methodism  (3 
vols.,  1867  ;  2d  ed.,  1859);  The  Life  and  Reign 
of  David,  King  of  Israel  (1867). 

SMITH,  GimoB  (1808-99).  An  American 
banker,  born  In  Aberdeenshire,  Scotland.  He 
was  educated  at  Aberdeen  College,  emigrated  to 
America,  in  1834  settled  in  Chicago,  and  for  the 
next  quarter  of  a  century  was  closely  identified 
with  the  industrial  and  financial  history  of 
the  Northwest.  In  1837  he  was  granted  a 
charter  for  the  Wi8C<mrin  Marine  and  Fire  In* 
surance  Company  at  Milwaukee,  which  allowed 
him  to  carry  on  a  general  banking  business  and 
issue  notes  to  the  amount  of  91,500,000.  This 
corporation  was  for  manv  years  the  most  stable 
financial  institution  In  uie  West,  and  its  notes, 


Eayment  upon  which  was  never  refused,  circu- 
ited widely  and  were  of  great  benefit  to  other 
banks  and  to  burinees  hotnes  in  times  of  panic 
In  1839  he  also  founded  the  house  of  George 
Smith  &.  Co.,  the  first  banking  house  In  Chicago. 
Subsequently  he  became  interested  In  banking 
in  the  South,  but  after  the  outbreak  of  the 
Civil  War  gradually  vrithdrew  from  active 
business  and  retired  to  London,  where  he  died. 

SICIT^  0«OBOB  (1824-1901).  An  English 
publisher,  bora  in  Lond<m.  In  1843  he  took 
ehai^  of  most  of  the  bnsiness  of  Smitii  and 
Elder,  publishers,  and  in  1846,  on  the  death 
of  his  father,  became  head  of  the  firm.  Under 
his  supervision  the  early  works  of  John  Ruskin 
were  published,  Charlotte  Brontt's  Jane  Eyre 
was  brought  out  in  1848,  and  Thackeray's  Henry 
Esmond  m  1S51.  In  1869  Sinith  founded  the 
Comhill  Magazine,  with  Thackeray  as  its  first 
editor;  and  in  1866  he  established  the  Pall 
Mall  Gazette,  an  Ind^ei^ent  evenlnc  paper,  re- 
taining control  of  It  until  1880.  projected 
and  published  the  great  Dictionary  of  National 
Biography  (63  vols.,  1885-1900)  edited  by  Sir 
Leslie  Stepbra  and  Sir  Sidney  Lee  (qq.v.).  Sub- 
sequently an  index  volume  and  supplements 
were  brought  out. 

SMITH,  Geobqe  (1840-76).  An  English 
Assyriologist,  bora  at  Chelsea.  He  was  an  en- 
graver by  trade.  Becoming  interested  in  Assyri- 
ology,  he  gave  much  of  his  leisure  time  and 
spare  money  to  the  stn^  and  attracted  the 
nivoralile  notice  of  Rawlinson.  In  1866  he  dis- 
covered a  text  relating  to  the  tribute  paid  liy 
Jehu  to  Shalmaneser  III.  His  aptitude  for  ar- 
ranging and  classifying  Assyrian  documents  led 
to  his  association  with  Rawlinson  in  the  prepa- 
ration of  the  third  and  fourth  volumes  of  the 
Cuneiform  Inscriptions  of  Western  Asia  (pub- 
lished 1870,  1876).  In  1867  Smith  became  con- 
nected with  the  British  Museum.  la  1871 
he  puUisiied  the  Amals  of  Assur-hani-^tel  and 
prepared  valuable  papers  on  the  Early  Hiatory 
of  Babylonia  and  The  Reading  of  the  Cypriote 
Inscriptions.  In  1872  he  made  his  most  famous 
discovery — ^the  Babylonian  account  of  the  deluge, 
which  had  lieen  fotmd  at  Nineveh  and  brou^t 
to  England  by  Layard.  As  a  result  he  was 
sent  to  Nineveh  the  following  year  at  tiie  ex- 
pense of  the  DaUg  TMegraph  to  search  for  more 
fragments  of  the  account  and  returned  in  a 
short  time,  bavinr  succeeded  In  his  mission. 
He  again  conducted  excavations  at  Nineveh  for 
the  British  Museum  in  1874.  In  October,  1875, 
he  started  a  tiiird  time  for  the  East;  after 
many  difficulties  he  reached  Nineveh,  only  to 
find  that  it  was  impossible  to  excavate,  owing 
to  the  disturbed  state  of  the  country.  His 
health  broke  down  from  care  and  worry,  and  he 
died  at  Aleppo,  Aug.  19,  1876.  Besides  the 
works  already  mentioned,  he  puUiahed:  Ae- 
syrian  Discoveries  (1876),  the  account  of  his 
explorations ;    The   Assyrian   Eponym  Canon 

(1876)  ;  Ancient  History  from  the  Monuments: 
Assyria  (1876);  The  Chaldean  Account  of 
Genesis  (1876;  ed.  by  Sayce,  1880);  and  papers 
in  the  Transactions  of  difl'erent  societies.  An^ 
dent  History  from  the  Monuments:  Babylonia 

(1877)  and  The  History  o/  Sennacherib  (1878) 
appeared  pMthumonsly. 

SMITH,  Sm  Gbmgb  Adah  (1866-  ).  A 
Scottish  Hebraist,  bora  at  Calcutta,  India.  He 
was  educated  in  Edinburgh  at  the  university 
and  at  New  Coll^.  In  1880-82  he  was 
^brew  tutor  at  the  Free  Churdi  College  in 
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Aberdeen ;  then,  until  1892,  was  pastor  of 
the  Free  Church,  Queen's  Cross,  Edinburgh; 
and  in  that  year  was  named  professor  of 
Old  Testament  language,  literature,  and  theol- 
ogy in  the  United  Free  Church  Coll^  of 
CSisgow.  In  1909  he  became  principal'  and 
vice  chancellor  of  Aberdeen  University.  Smith 
traveled  in  Palestine  in  1891,  1901.  and  1904; 
lectured  in  the  United  States  at  Johns  Hopkins 
(1896),  Yale  (1899),  and  the  University  of 
California  (1909);  and  in  1909  was  visiting 
professor  at  the  University  of  Chicago.  He  was 
also  Jowett  lecturer  in  London  in  1900  and 
Sohweich  lecturer  before  the  British  Aeademy  in 
1910.  In  1916  he  was  knighted.  His  writings 
include:  The  Book  of  lamah  (2  v<Aa.,  1888- 
90);  The  Pnat^iitg  of  the  Old  Teatamm*  to 
the  Age  (1893);  Eiatorioal  QeograpHy  of  the 
Eoly  Land  (1894;  I6tb  ed..  1910) ;  The  Twelve 
Prophete  (2  vols.,  1896-97) ;  The  Life  of  Benry 
DrumanMd  (1898  ;  7th  ed.,  1902) ;  Modem  Criti- 
ciem  and  the  Preaching  of  the  Old  Testament 
(1901);  The  Forgiveness  of  Sim  and  Other 
Sermone  (1904);  Jeruaalem:  The  Topographyt 
JBoOMMfMO*.  and  Hietorjf  (1908);  The  Barljf 
Poetrtf  of  Itraa  (1912);  "Deuteronomy,"  in 
Cambridge  Bible  for  Bchoolt  (1914) ;  War  and 
Peace  (1915). 

smith;  6b(»qe  QaBEHnr  (1865-  ).  A 
British  literary  scholar,  bom  in  Edinburgh  and 
educated  at  Edinburgh  University  and  at  Bal- 
Uol  College,  Oxford.  From  1892  to  1906  be 
was  lecturer  in  English  literature  and  languages 
mt  Edinburgh  University;  frtnn  1905  to  1909 
professor  of  English  literature  at  Queen's  Coll^, 
Belfaat;  and  thereafter  professor  at  the  Uni- 
versity of  Belfast.  His  publications  include 
notably:  The  Daya  of  Jatnea  IV  (1890);  The 
Book  of  May  (1895)  ;  an  edition  of  The  Bpecta- 
tor  (8  vols.,  1897-98;  4  vols.,  1907);  The 
Transition  Period  (1900),  treating  of  the  litera- 
ture of  Europe  in  the  fifteenth  coitnry;  Sped- 
meM  of  Middle  Scots  (1902) ;  EUaabethait  CriH- 
oal  Eaaaya  (2  vols.,  1904) ;  the  Olobe  edition 
(1900)  of  Pepy^a  Diary;  Poema  of  Eenrygon 
(3  vols.,  1906-14). 

SMITH,  GiDHOE  Otis  (1871-  ).  An 
American  geologist,  bom  at  Hodgdon,  He.  He 
graduated  from  Colby  College  in  1893  and  from 
Johns  Hopkins  (Ph.D.)  in  1896.  Joining  the 
United  States  Geolcwical  Survey  in  1896,  he 
was  an  assistant  geologist  until  1901,  geolimst 
in  1901-07,  and  thereuter  director  of  the  Sur- 
rey. In  1909  he  was  president  of  the  Wash- 
ingt<m  Geolo^eal  Soeiefy.  Smith  is  author  of 
repcffts  <m  areal,  economic,  petrographii^  and 
physiog»phie  geology  in  the  rc^rts  <d  the 
Survey. 

SMITH,  Gs«UD  FowxK,  See  Fowsi:, 
Gebabd. 

SMITH,  Gebbit  (1797-1874).  An  American 
philanthropist,  son  of  Peter  Smith  of  Utica, 
N.  Y.,  who,  asaoeiated  in  the  for  trade  with 
John  Jacob  Astor,  aoeumulated  a  fortune  whidi 
the  son  greatly  increased.  Gerrit  graduated 
from  Hamilton  College  in  1818  and  with  some 
study  of  law  entered  upon  that  profession  uid 
practiced  with  distinction  in  both  State  and 
Federal  courts.  His  home  was  in  Peterboro, 
Madison  Co.,  N.  Y.  Entering  Congress  in  1853, 
he  found  piO)lic  life  distasteful  and  abandoned 
it  after  the  long  session  of  1864.  At  this  time 
a  very  large  landowner.  Smith  devdoped  radical 
views  in  opposition  to  private  land  mon<H>oly. 
Potting  theory  Into  praetiee,  he  began  and  for 


years  continued  to  distribute  holdings  to  poor 
families — often  to  negroes — in  parcels  of  50 
acres  each.  In  religious  matters  he  was  a  radi- 
cal and  attempted  to  build  up  an  independent 
church  both  by  money  gifts  and  his  own  preach- 
ing. Plunging  at  length  into  the  antislaveiy 
movement,  he  became  by  generosity  and  earnest- 
ness one  of  its  most  effective  agitators.  His 
private  gifts  are  said  to  have  amounted  to 
¥8,000,000.  A  stanch  and  lifelong  friend  of 
John  Brown,  he  supported  him  in  his  Kansas 
raids  and  through  subsequent  tribulations.  The 
BUfningof  Jefferson  Davis's  bail  bond  when  the 
Civil  War  was  over,  1^  Gerrit  Smith  and 
Horace  Greeley,  wm  one  of  the  most  charac- 
teristic acts  of  each  of  those  unusual  men.  Be- 
sides numerous  speeches  and  pamphlets,  chiefly 
on  the  slavery  issue.  Smith  wrote  The  Religion 
of  Reason  (1864)  and  Nature  the  Base  of  a 
Free  Theology  (1867).  Consult  the  biography 
by  0.  B.  Frothingham  (New  York,  1878). 

SMITH,  Gebbit  (1859-1912).  An  American 
organist  and  composer,  bom  at  Hagerstown,  Md., 
and  educated  at  Holiart  College.  After  study- 
ing music  abroad  he  was  oiganist  of  St.  Paul's 
Cathedral,  Buffalo,  of  St.  Peter's  Church,  Al- 
bany, N.  Y.,  and,  from  1885  until  his  death, 
of  the  Old  South  Church,  New  York,  where  he 
gave  some  300  free  organ  recitals.  He  was  also 
professor  of  music  at  Union  Theological  Semi- 
nary and  professor  of  theory  at  the  Master 
School,  Brooklyn.  For  six  years  he  served  as 
president  of  uie  Manuscript  Society  of  Com- 
posers, and  he  was  honorary  president  of  the 
American  Chiild  of  Organists.  His  compositions 
include  a  cantata  {Ktng  David),  a  JS^oti^  Cycle, 
more  than  75  songs,  and  numerous  piano  pieces. 

SMITH,  GoLDwin  (1824-1910).  A  British 
American  publicist,  historian,  and  educator.  He 
was  bom  at  Reading,  Berkshire,  England,  Aug. 
20,  1824,  and  was  educated  at  Eton  and  at 
Oxford  (Christ  Church,  Magdalen  College,  and 
University  Collc^,  of  which  he  was  elected  a 
fellow  in  1847).  He  was  called  to  the  bar 
at  Lincoln's  Inn,  but  never  practiced.  His  in- 
terest in  university  reform  led  to  his  appoint- 
ment as  assistant  secretary  to  the  first  Oxford 
commission  { 1850)  and  as  secretary  to  the 
second  commission  (1854).  From  1858  to  1866 
he  was  r^us  professor  of  modern  history  at 
Oxford.  Even  before  the  outbreak  of  the  Civil 
War  in  the  tinited  States  he  had  enthusiastic- 
ally championed  the  North,  and  in  1864  he 
visited  the  United  States  and  spoke  and  wrote 
strcn^^ly  for  the  Union.  From  1868  until  1871 
he  was  professor  of  English  and  constitutional 
history  at  Comell  University,  but  in  1871  he 
went  to  Toronto,  retaining  a  nonresident  profes- 
sorship at  (!k>mell.  In  Canada  he  at  once  took 
the  lead  in  literary  activity  and  became  promi- 
nent in  educational  circles.  Politically  he  at 
first  favored  independence,  but  later  he  was  con- 
vinced that  the  destiny  of  Canada  was  annexa- 
tion to  the  United  States,  which,  he  said,  "was 
written  in  the  stars."  After  this  was  known, 
his  name  was  for  many  years  a  storm  centre  in 
Canadian  political  life.  Goldwin  Smith  was 
unsparingly  denounced  in  the  press  and  on  the 
platform,  but  the  compass  and  variety  of  his 
intellectual  interests  prevailed  against  a  pro- 
vincial criticism  and  dislike.  His  great  services 
to  Canadian  journalism  were  wi^Iy  acknowl- 
edged. He  was  the  founder  and  editor  success- 
ive^ of  the  Canadian  Monthly,  the  Nation,  the 
Tonmto  Week^  and  the  Bystander,  and  later  he 
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waa  Hbe  principal  contributor  to  the  Sun,  a 
paper  published  in  the  farming  interest.  Al- 
though tiieae  periodicals,  except  the  last,  were 
comparatively  short-lived,  they  were  unequaled 
in  Canada  for  their  treatment  M  pi^lic  questiouB, 
At  the  same  time  he  contributed  to  tiie  leading 
British  and  American  reviews,  besides  writing 
mai^  bo<dcs  and  pamphlets  remaricable  for  keoi 
indflit  and  a  felicitous  style  which  won  for  him 
an  International  reputanon.  His  philosophy 
of  histoTT  reserved  the  largest  liberty  for  the 
indiTidual,  thus  upholding  a  moral  rather  than 
a  physical  theory  of  historical  evolution.  He 
denounced  American  imperialism  as  a  grave 
danger  and  was  opposed  to  Irish  home  rule, 

Svemment  patemauam,  woman  suffrage,  and 
e  legal  prohibition  of  the  liquor  traffic.  In 
1904  ne  was  president  of  the  American  His- 
torical Association.  His  regard  for  Cornell, 
whose  hall  of  humanitiea  is  named  for  him, 
was  shown  by  the  bequest  of  most  of  his  prop- 
erty, amounting  to  about  $650,000,  to  that 
university.  He  married  Mrs.  W.  H.  Boulton 
(nte  Dixon),  widow  of  a  Conservative  member 
of  Parliamoit.  He  died  at  hii  reridence.  The 
Grange,  Toronto,  on  June  7,  1910.  Eis  writings 
include:  The  Bmpire  ( 1M3) ;  SpeecHea  and 
Letters  (1865),  dealing  with  the  American  Civil 
War;  Lectures  on  Modem  History  (1866),  de- 
livered at  Oxford;  Three  English  Statesmen 
(1867);  Lectures  and  Essays  (1882);  False 
Hopes  (1883);  Cowper  (1887),  in  the  "English 
Hen  of  Letters  Series";  Canada  and  the  Cana- 
dian Question  ( 1891 ) ;  Bmaifs  on  the  QuMtions 
of  the  Day  (1894) ;  Ovesses  at  the  Riddle  of 
Eaistenoe  (1897) ;  The  United  States:  An  Out- 
line of  Political  History  (1899);  The  United 
KingSsm:  A  Political  History  { 1899) ;  Irish  His- 
tory and  the  Irish  Question  ( 1904) ;  My  Memory 
of  aiadetone  (1906) ;  In  Quest  of  Light  (1906) ; 
No  Rofuge  hut  in  Truth  (1909).  Consult  his 
Remimseences  (1910),  edited  by  his  private  sec- 
retary, T.  A.  Haultain ;  also  the  latter's  Ooldwin 
Smith:  Bis  Life  and  Opinions  (London,  1913). 

SMITH,  Gbeett  Ciat  (1832-95).  An  Ameri- 
can soldier,  legislator,  and  preacher,  born  at 
Richmond,  Ky.  He  served  through  the  Mexican 
War  as  lient^ant  in  a  Kentucky  re^ment,  grad- 
uated at  Transylvania  University  in  1850  and 
at  the  Lexington  Law  School  in  1853,  and  settled 
in  Covington  at  law  practice  in  1858.  In  1860 
he  was  elected  to  the  Kentud^  Legislature, 
where  on  Uie  approach  of  Civil  war  he  tried  to 
keep  the  State  in  the  Union.  On  the  outbreak 
of  nofltilities  he  became  eolonel  of  the  Fourth 
Kentucky  Cavaliy  (Federal),  took  part  in  the 
Toinessee  campaints  of  1862,  and  in  that  year 
was  commissioned  brigadier  general  of  volun- 
teers. In  1863,  having  been  Sected  a  Unionist 
member  of  the  Thirty-eighth  Congress,  he  re- 
signed his  commission.  He  was  reflected  to 
Congress  in  1864  and  in  1866  was  appointed  by 
Preudent  Jcdmson  Qovhuot  of  Montana  Terri- 
tory. He  retired  from  polities  in  1869,  was 
ordained  to  the  Baptist  ministry,  and  attained 
prominence  as  an  evangelist.  In  1876  he  was 
presidential  candidate  of  the  Prohibition  party. 

SMITH,  QcsTAVUS  Woodson  (1822-96).  An 
American  soldier,  bom  in  Scott  Co.,  Ky.  He 
graduated  at  the  United  States  Military  Acad- 
emy in  1842,  fought  in  the  Mexican  War,  and 
was  breretted  UentmaBt  for  gallantry  at  Cerro 
Gordo  and  captain  for  serrues  at  Contreras. 
In  1861  he  was  oommlsdoaed  mftjor  gmen^  in 
the  Confederate  serviea.    After  Oen.  Joseph  E. 


Johnston  was  wounded  in  the  battle  of  Seven 
Pines,  Smith  was  for  a  short  time  in  command 
of  the  Army  of  Northern  Virnnia,  but  was 
seized  by  a  temoorary  attadc  of  paralysis  and 
was  superseded  ny  General  Lee.  Afteiward  he 
was  in  command  of  lUehmond  and  then  of  the 
Georgia  militia.  He  published  Confederaie  War 
Papers  (1883  ;  2d  ed.,  1884)  and  Battle  of 
Seven  Pines  (1891). 

SMITH,  Hannah  Wuitaix  (1832-1911). 
An  American  religious  and  feminist  leader,  born 
in  Philadelphia.  A  Quaker  herself,  she  was 
educated  at  the  famous  Quaker  school  of  Miss 
Mary  Anna  Longstrotb  and  In  1861  was  married 
to  Robert  Pearsall  Smith.  For  many  years 
she  conducted  Bible  classes  for  women  in  Phllar 
ddphia,  and  her  home  was  a  een^  of  religions 
life  there.  In  1878-74  Mr.  and  Mrs.  ^ith 
held  a  series  of  religtons  oonferencea  in  variona 
cities  of  England,  and  after  1888  they  made 
their  home  In  London.  Mrs.  Smith  was  presi- 
dent of  the  British  organlEatlon  of  the  Woman's 
Christian  Temperance  Union  and  was  also 
closely  crainected  with  the  English  woman-suf- 
frage moronent.  She  wrote  nutny  rdigious 
tracts  and  The  VnttHfl^ness  of  God  (19M>, 
The  Ood  of  All  Comfort  (1906),  The  Christian's 
Secret  of  a  Bappy  Life  (1908). 

SMITH,  SlE  Henbt  Babinoton  (1863-  ) . 
A  British  financier.  He  was  l>om  at  Jordan 
Hill,  Renfrewshire,  Scotland,  and  was  educated 
at  Eton  and  at  Trinity  College,  Cambridge. 
In  1894-99  he  was  private  secretary  to  the  Earl 
of  Elj^,  Vicer<7  of  India,  wlune  dau^^ter  he 
married  in  1898.  He  was  British  representative 
abroad  at  various  postal,  telegraph,  and  other 
congresses  and  conferences  of  importance.  Smith 
became  president  of  the  National  Bank  of 
Turkey  in  1909.  In  1915  he  was  a  member  of 
the  Anglo-French  Commission  which  came  to 
New  York  City  and  in  October  negotiated  a 
loan  of  $600,000,000  for  the  allies  in  the  Euro- 
pean War.   He  was  knitted  in  1908  (K.C.B.). 

SMITE,  Hbnbt  Botntok  (1815-77).  An 
American  educator  and  theol<^an.  He  was 
bom  at  Portland,  Me.,  graduated  at  Bowdoin 
College  in  1834,  and  studied  theology  at  Andover 
and  abroad  at  Paris,  Halle,  and  Berlin.  For 
several  years  be  was  a  Congr^^tional  minister. 
Subsequently  he  was  professor  of  philosophy  in 
Amherst  Collwe  (1847-^0),  and  then  for  24 
years  was  at  Iniion  Theological  Seminary,  hold- 
ing the  chair  of  Church,  history  and  then  that  of 
systematic  theology.  He  belong^  to  the  liberal 
and  progressive  school  in  tMology  and  was 

Srominent  in  the  work  of  Prest^terian  uniw. 
[e  edited  the  Tfour  York  Effang^ist  and  was 
coeditor  of  the  American  Theological  Review, 
the  American  Presbyterian  and  Theological  Re- 
view and  afterward  of  the  Presbyterian  Quart- 
erly and  Princetim  Review.  His  writings,  most 
of  which  appeared  posthumously,  include: 
Tables  of  Church  Bistory  (1869);  Faith  amd 
PhUoeo^y  (1877);  Leohtres  on  Apotogetioa 
(1882);  Introduction  to  Christian  Theology 
(1888) ;  System,  of  OhrieOan  Theology  (1884). 

SMITH,  Henkt  HotUNQSWOBTH  (1815-90). 
An  American  surgeon,  born  In  Philadelphia. 
He  graduated  from  the  medical  department  of 
the  University  of  Prainsylvanla  In  1837,  studied 
for  two  years  In  the  hospitals  of  London,  Paris, 
and  l^enna,  and  was  professor  of  suraery  in 
the  University  of  Pennqrlvwiia  from  186S  till 
his  retirement  in  1871.  ]>uring  fh«  flnt  two 
years  of  the  CItII  War  (1861-62).  as  snrgeon- 
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Koeral  of  PennBylvanla,  he  oreanized  the  field 
epital  aerrice  thorou^ly  and  introduced  the 
pnictioe  of  embalming  on  the  field  of  battle. 
Among  his  published  works  are:  Minor  Burgery 
(1843;  3d  ed.,  1850) ;  Sywtem  of  Operative  Bwr- 
gtry  (2  vols.,  18S2;  2d  ed.,  1S55) ;  The  Treat- 
ment fjf  Dieunited  Frae^urea  hjf  Meame  of  ArH- 
ficial  Limbe  (1856);  The  Primeipiet  tmd  Prtio- 
tice  of  Surgery  (2  vols.,  1883). 

SIOTH,  Hbnbt  John  STEPHEn  (l»26-83). 
A  British  mathematician,  bom  In  Dublin,  Ire- 
land. He  was  educated  at  Balliol  Coll^,  Ox- 
ford, of  which  he  was  elected  fellow.  He  won 
nnmerouB  prizes  and  was  a  brilliant  scholar. 
In  1800  he  was  appointed  leeturer  in  matiie- 
matiea  at  Balliol  CMleg«  and  in  1861  senior 
aebolar  in  matlMiBatlcs.  In  1860  he  became 
SaTilian  professor  of  geometry  and  in  1861 
was  elected  fellow  of  the  Boyal  Society  and 
of  the  Royal  Astronomical  Society.  Smith 
was  the  leading  English  writer  on  the  theory 
of  nnmbers  and  a  disciple  of  Gauss,  whose  writ- 
ings he  thoroughly  examined.  These  researches 
occupied  his  time  from  1864  to  1864  and  are 
eontuned  In  hia  Report  on  the  Theory  of  Tfurn* 
here,  presented  to  the  Brttish  AisoeiKtion  in 
six  parts  (1869-66).  Hia  most  important  con- 
tributions were  contained  in  two  papers:  "On 
Systems  of  Linear  Indeterminate  Equations  and 
Congruences"  and  "On  the  Orders  and  Qenera 
of  Ternary  Quadratic  Forms"  (1861,  1867). 
Jacobi  had  proved  the  cases  of  numbers  as 
the  sum  of  four,  and  six  squares;  Elsen- 
stein  had  proved  the  eaae  of  three  squares 
but  left  that  of  five  squares  without  demon- 
stration. The  formuls  for  this  were  supplied 
by  Sudth  (as  also  for  that  of  seven  squares), 
but  throu^  an  oversi^it  Ute  French  Acad- 
emy  set  ^is  as  the  subject  of  their  "Orand 
prix  de  sciences  mathematiques"  for  1882.  The 
prize  of  3000  francs  was  awarded  him  two 
months  after  his  death.  Smith  also  devoted  bis 
attmtiim  to  dliptie  faneticns,  his  results  being 

Kblished  in  the  Prooeedimge  of  the  London 
ifjiematical  Socie^.  Smith's  published  writ* 
ingB  were  collected  and  edited  by  Olaisher  in 
two  volumes  (Oxford,  1894).  Consult  Monthly 
Noticee  of  the  Royal  Attronomioal  Society,  vol. 
xliv  (London,  1884),  and  the  Fortnightly  jfe- 
pteio  (ib..  May,  1883). 

SKITH,  Hbtbt  pREsntVBD  ( 1 847 -  ) . 
An  American  theologian  and  Orientalist,  brotber 
of  Richmond  Mayo-Smith  (q.v.).  He  was  bom 
in  Troy,  Ohio,  and  was  educated  at  Amherst 
(A.B.,  I860),  at  Lane  Theol<^cal  Seminary, 
and  in  Berlin.  He  was  appointed  professor  at 
Lane  Seminary  In  1877.  In  1801,  after  the 
Briggs  heresy  case  (see  Bbioos,  C.  A.),  Pro- 
fessor Smith  in  an  address  on  Biblical  Scholar- 
ehip  and  Inspiration  urged  a  distinction  between 
inerrauCT  and  inspiration,  and,  for  hia  attack 
on  the  former  doctrine,  citing  parallel  accounts 
in  OiTonicles  and  in  Samuel  and  Kings,  be 
was  Iried  by  the  Prea^tCTy  of  Cini^nati  in 
1892  and  suspended.  (Ccnunilt  his  Inepiration 
and  Inerrancy,  1893.)  Subsequently  he  entered 
the  ministry  of  the  Congr^ational  church  and 
served  in  succession  as  professor  at  Andover 
Seminary  in  1898-98,  at  Amherst  College  from 
1898  to  1906,  and  Meadville  (Pa.)  Theological 
School  (Unitarian)  in  1907-13,  and  as  chief 
librarian  of  Union  Seminary,  New  Ywk.  He 
published:  The  BiUe  md  /stow  (1897) ;  A  Oom- 
mentary  on  Bomnel  ( 1899) ;  Old  Teetammt  Hie* 
iory  (1908) ;  The  JMIyfo*  of  /mel  (1914). 
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SKITH,  HoKK  (1866-  ).  An  American 
lawyer  and  stateeman,  bom  at  Newton,  N.  C. 
He  was  educated  at  Chapel  Hill  in  a  sdiool  of 
his  father's,  and  on  removal  to  Georgia  he 
studied  law.  PraeUcing  in  Atlanta,  be  became 
one  of  the  most  anccesalul  lawyers  in  the  State. 
From  1887  to  1808  he  was  president  and  pub- 
Usher  of  the  Atlanta  Journal,  which  became  a 
power  in  Georgia  politics.  ■  In  reoc^ition  of 
hia  able  suppott  of  Cleveland,  Smith  was  made 
Secretary  of  the  Interior  in  Cleveland's  second 
cabinet  and  be  served  acceptably  for  three  years 
(1893-06).  In  1896  he  supported  Bryan  for 
Presidoit.  Althowh  active  In  Democratic  poli- 
tics, he  subsequent  devoted  bimaelf  to  his  law 
practice  until  1906,  when  he  was  elected  Clov- 
emor  of  Geor^a  on  a  reform  ticket  Defeated 
for  reelection  in  1010  he  was  chosen  Governor 
again  by  an  overwhelming  majority.  (See 
Gboboia,  Hietory.)  Smith  was  elected  United 
States  Senator  in  1911  to  fill  an  unexpired  term 
and  in  1014  was  reflected.  He  was  a  supporter 
of  President  Wilson.  In  1916  he  eritidied  bit- 
terly  the  En^iah  blockade  mtenL 
ntlTH,  ffiMAOE.    See  Skeih,  Jahks  akd 

SUTH,  Jacob  Hubo  (1840-  ).  An 
American  soldier.  He  was  bom  at  Jackson, 
Ohio,  and  graduated  at  the  Collegiate  and  Com- 
mercial Institute,  New  Haven,  in  1868.  He 
fou^t  in  the  Civil  War  (rising  to  be  captain), 
in  the  frontier  Indian  Wars,  and  in  the  Spanish- 
American  War.  He  was  made  brigadier  general 
of  volunteers  in  1900  and  in  1901  brigadier  gen- 
eral in  the  regular  army.  In  the  autumn  of 
1001,  while  commander  of  the  Sixth  Separate 
Brigade  in  Samar,  Philippine  Islands,  Smith 
gave  heated  oral  orders  for  severe  treatment  of 
belligerent  natives.  He  was  afterward  tried 
by  a  court-martial  convened  in  the  Philippines 
under  an  order  of  President  Roosevelt  dated 
April  21,  1902.  It  waa  decided  that  Smith's  in- 
stmctions  were  prejudlelal  to  good  ordor  and 
discipline,  but  in  view  of  his  previous  good 
record  and  of  the  circumstances  of  the  case  he 
was  given  the  light  sentence  of  being  retired 
from  active  service.  Hie  sentence  was  further 
mitigated  by  the  fact  that  in  1902  he  had 
reached  the  age  limit. 

SHITU,  James  (c.1720-1806).  An  American 
l^slator,  one  of  the  signers  of  the  Decloratiim 
lu  Independence,  bom  m  Ireland.  He  came  to 
America  with  his  father,  who  settled  on  tiie 
Susquehanna  in  Pennsylvania  in  1729.  He  wme 
educated  at  the  Coll^  of  Philadelphia  ai^ 
studied  law.  He  was  a  delegate  to  the  Provin- 
cial (Tonference  to  discuss  the  state  of  the 
Colonies  In  July,  1774,  raised  a  volunteer  com- 
pany, and  wrote  an  Eeeay  on  the  Constitutional 
Poioer  of  Qreat  Britoiin  over  the  Coloniee  in 
America.  B/e  was  a  delegate  to  the  Pennsyl- 
vania Convention  in  January,  1776,  to  the 
Provincial  Conference  In  June  and  to  the  State 
C<mstitntional  Conventi<m  in  July.  From  1776  to 
1778  he  served  in  the  Continental  Congress  and 
during  this  time  signed  the  Declaration  of  Inde- 
pend<mee.  In  1779  he  was  a  member  of  the 
Penn^lvania  General  Assembhr  and  In  1784 
was  elected  to  CTongress  for  one  term. 

SXITB,  James  (1737-1812).  An  American 
backwoodsman,  bom  in  Franklin  Co.,  Pa.  He 
was  eaptnred  by  tiie  Indians  in  1766  and  was 
adi^tted  Into  the  Cau^newaga  na^cm,  but  es- 
caped In  1769.  He  waa  the  leader  (1768)  of 
the  Black  B<^,  organized  to  fl^t  the  Indians, 
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eeired  as  lientenant  in  Bouquet's  expedition  of 
1764  (see  BouQurr,  Hekrt),  and  in  1766-67. 
with  fonr  companionfl,  ei^lored  the  aouthern 
part  of  KentndEy.  In  1769,  at  the  head  of 
18  men,  he  captured  Fort  Bedford  and  released 
several  prieoners  there,  this  being  the  first 
fort  ever  taken  from  British  troops  by  American 
oolonists.  He  served  as  captain  of  rangers 
in  Lord  Dnnmore's  War  and  sat  in  the  Penn- 
sylvania  Assembly  in  1776-77  and  in  the  latter 
year  was  commissioned  colonel.  He  published 
An  Aoeomt  of  the  AemarftoMe  Ocemrmoet  im 
the  Life  attd  Travels  of  Cok  Jamet  Smith 
(1790)  uid  A  7Vea*t«e  on  the  Mode  and  Mmmer 
of  Indian  War  (1811). 

SIOTB;  J1.HB8  (1775-1839)  and  HoB&Tio 
(generally  known  as  Horace)  (1779-1840). 
Authors  of  the  Rejected  Addrenea  and  sons  of 
a  London  solicitor.  Both  were  educated  at  a 
school  at  Chigwell.  James  succeeded  his  father 
as  aolieitor  to  the  Bowd  of  Ordnance;  Htnraee 
adopted  the  profession  of  stockbroker  and  made 
a  handsome  fortune,  on  which  he  retired  with 
hts  family  to  Brighton.  Both  were  popular  and 
aooomplished  men — James  remarkable  for  his 
conversational  powers  and  gayety,  and  Horace 
distinguished  for  liberality  and  benevolence.  The 
work  by  which  they  are  best  known  is  a  small 
V(dume  of  verse  parodies,  perhaps  the  most 
felieitoos  in  the  language.  On  we  opening  of 
the  new  Druiy  Lane  Theatre  in  October,  1812, 
the  committee  of  management  advertised  for  an 
address  to  be  spoken  on  the  occasion,  and  the 
brothers  adopted  a  suggestion  mode  to  them 
that  th^  should  write  a  series  of  supposed 
"Kejected  Addresses."  They  accompllBhed  their 
task  in  six  wedcs— James  lumiBhing  imitations 
of  Wordsworth,  Sonthey,  Coleridge,  Crabbe,  Cob- 
bett,  etc,  and  Horace  those  of  Scott,  Byron 
(all  but  the  first  stanza),  Monk  Lewis,  Moore, 
and  others.  Horace  Smith  also  wrote  several 
historical  noveto  in  imitation  of  Scott.  The 
best  is  Bramhleitj/e  Eowe  (1826),  dealing  with 
the  Commonwealth  and  the  Restoration.  Hor- 
ace's  Poetioal  Work*  appe&red  in  1846.  Consult 
Rejected  Addre»»e$  (ed.  Percy  Fitzgu«ld, 
London,  1800). 

81EITH,  JBBBIB  WiLLCOZ  (1-  ).  An 
American  illustrator  and  painter.  She  was  bom 
in  Philadelphia  and  studied  there  at  the  Penn- 
sylvania Academy  of  Fine  Arts,  alto  under 
Howard  Pyle  at  the  Drexel  Institute,  and  after 
1690  was  known  for  her  illustrations  in  cur- 
rent magazines.  Her  child  subjects,  of  which 
she  made  a  special^,  became  very  popular  and 
display  genuine  love  for  and  insight  into  child 
nature.  Well-known  series  are:  "The  Child's 
World,"  "The  Five  Senses,"  "Seven  Ages  of 
Childhood"  (1909),  and  illustratiotis  for  Mother 
Goose  Rhymes.  She  made  her  home  in  I^Ua- 
delphia.  She  received  a  silver  medal  at  the 
Panama-Pacific  Exposition  (1915). 

SmTH,  JOBN  (c.1570-1612).    See  SlCYTH, 

JOHIT^  

SMITH,  John  (1680-1631).  A  famous  ad- 
venturer, explorer,  and  colonist,  bom  at  Wil- 
longhby,  Lincolnshire,  England.  He  was  left 
on  oriuian  at  on  early  age.  At  IS  he  aeeom- 
panied  the  sens  of  on  Ei^^ish  nobleman  on  a 
tour  of  the  Continent  as  a  Pwe,  but  left  them 
and  enlisted  with  the  Protesumts  of  France. 
He  was  a  soldier  of  fortune  in  different  lands 
and  met  with  a  series  of  romantic  adventures. 
Upon  his  return  to  England,  in  1605,  he  was 
inauoed  to  take  part  In  the  colonisation  of 


Virginia  and  sailed  thence  in  1606.  He  was 
nanuBd  a  member  of  the  Council  for  the  com- 
munity in  the  secret  list  prepared  before  de- 
parture, but  during  the  voyage  he  was  impris- 
oned on  a  charge  m  sedition.  On  arrival,  when 
tbe  sealed  instmetions  were  opened,  he  was  not 
allowed  to  take  his  seat. 

Smith  went  out  on  expeditions  for  forage 
and  discovery  among  the  Indians  and  conducted 
them  ably.  After  the  first  trip  of  discovery  be 
was,  in  June,  1607,  admitted  to  the  Council.  On 
one  of  these  ooca^ns,  in  December,  1607,  he 
■wtm  captured  by  the  Indiu  chief  Powhatan 
(q.v.).  The  storv  which  he  relates  of  tbe 
young  Indian  maiden  Pocahontas,  the  daufj^ter 
of  Powhatan,  who,  when  he  was  condemned  to 
death  by  the  savage  chieftain,  saved  his  life 
by  her  interposition,  is  not  now  fully  credited. 
(See  PoOAHONTAS.)  After  a  period  of  turbu- 
lence and  disaster  Smith's  influence  became 
paramount  in  Jamestown.  During  another  of 
his  journeys,  in  1608,  be  explored  Chesapeake 
Bay  as  far  as  the  Patapsco.  He  was  elected 
President  of  the  Council  in  September,  1608, 
but  the  statement  so  often  mode  that  he  saved 
the  colony  from  min  rests  upon  no  adequate 
foundation.  (See  Dale,  Sm  Thomas.)  In 
his  dealings  with  the  Indians  he  showed  him- 
self astute  and  valiant,  and  an  adept  in  Indian 
peculiarities.  His  services  were  ntn  snffleimtly 
appreciated,  and  upon  tile  grant  of  a  new 
charter  and  the  reorganization  of  the  govern- 
ment he  returned  to  England  at  the  close  of 
1600.  He  was  sent  out  on  voyages  of  discovery 
and  in  1614  made  a  fairly  complete  enploration 
of  the  New  England  coast  from  the  Penobscot 
to  Cape  Cod.  To  the  same  end  he  twice  sailed 
in  1616,  the  first  time  being  drivra  back  by 
bad  weather  and  the  Bcamd  time  being  captured 
by  the  French.  He  died  hi  1631. 

His  two  really  historical  works  are  his  True 
Relation,  published  in  1608  (the  best  edition  be- 
ing that  edited  by  Charles  Deane,  Boston,  1867), 
and  his  General  Bistorie  of  Virginia,  New  Eng- 
land, and  the  Summer  lalea,  published  in  1624. 
Three  other  works  of  importance  are  his  maps 
of  Virginia  (1612),  his  Deeoription  of  New  Eng- 
land (1616),  and  his  New  England't  Trialt 
(1620).  The  only  comprehatsive  edition  of 
Smith's  Worka  is  that  ^  E.  Arber  (Birming- 
ham, 1864;  London,  1806).  Cmisult:  C.  D. 
Warner,  Life  of  Captain  John  Smith  (Sew 
York,  1881) ;  John  Ashton,  Adventures  and  Die- 
ooveries  of  Captain  John  Smith  (ib.,  1883); 
Tudor  Jenks,  Captain  John  Smith  (ib.,  1904) ; 
A.  G.  Bradley,  Captam  John  Smith  (ib.,  1005) ; 
note  on  Capt.  John  Smith  in  Edward  Channing, 
History  of  the  United  Staiea,  vol.  i  (ib.,  1907) ; 
T.  J.  Wertenbaker,  Virginia  under  the  Stuartt 
(Princeton.  1914);  K  B.  Smith,  Pooa*o»«a« 
and  Captain  John  SfiUth  (Boston,  1014). 

SMITH,  John  (1618-52).  One  of  the  found- 
ers of  the  Cambridge  Platonists.  See  Caubbidok 
Platonists. 

SMZTH*  John  Bebnhabdt  (1868-1912).  An 
American  entomologist,  bom  in  New  York.  He 
studied  law  and  was  admitted  to  the  bar  in 
1870,  but  was  more  interested  in  entomoItMn^  and 
in  1884  became  a  special  agent  of  the  United 
States  Department  of  Agriculture.  He  was  as- 
sistant curator  of  the  United  States  National 
Museum  in  1886  and  after  1889  professor  at  Rut- 
gers College  and  entomologist  of  the  New  Jer^ 
Agricultural  College  Experiment  Station.  He 
was  in  charge  of  the  New  Jersey  campaign 


Digitized  by 


Google 


SMITH 


109 


SmTH 


against  mosquitoes  and  was  best  known  for  this 
work  and  that  affainst  the  San  Jos4  scale. 
His  writings  include  Bconomio  Entomology  for 
Fanner  and  FnUt  Orotaer  (1896)  and  Our  In- 
Met  Friends  and  Enemies  (lOOO). 

SMITH,  John  Lawkerce  (1818-83).  An 
American  chanist  He  wag  bom  in  Louisville 
K^.,  and  was  educated  at  the  UniveTsity  of 
Vir^ia,  the  Medical  Coll^  of  Sonth  Carolina 
(MJ>.,  1840),  in  Germa^  under  Liebig,  and  in 
Paris  under  Pelouze.    In  1844  he  began  the 

firactiee  of  medicine  in  CTharleston  and  estab- 
iahed  the  MedictU  and  Surgi^Ml  Journal  of 
Sonth  Carolina.  During  1846-60  he  investigated 
the  mineral  resources  of  Turkey,  for  the  gov- 
mmtmt  of  t^t  eountry,  and  he  diseorered  de- 
posits of  coal,  ohnnne  ore,  and  the  famous  emery 
dq>osit8  of  Nvxoa,  From  1852  to  1864  he  was 
profeseor  of  chemistry  in  the  University  of 
Viiginia.  He  was  president  of  the  American 
Association  for  the  Advancement  of  Science 
(1872)  and  of  the  American  Chemical  Society 
(1877).  His  collection  of  meteorites  was  the 
finest  in  the  United  States  and  on  his,  death 
passed  to  Harvard.  He  pnbliahed  Jfineratoyy 
mid  Ckemietry,  Origimal  Beaearohee  (1878;  en* 
largcd  with  biographioal  sk^hes,  1884). 

UEITH,  John  KiraAKL  (1752-1812).  An 
English  mezzotint  eoiBraver  and  painter.  He 
was  bom  in  Derby,  the  son  of  Thomas  Smith, 
a  landscape  painter.  Without  regular  instruc- 
tion he  started  to  paint  miniatures  and  then 
to  engrave  in  stipple  and  mezzotint,  in  which 
medium  he  ttecame  the  most  conspicuous  master 
of  his  time,  being  especially  noted  for  originality 
and  brilliant  of  technique.  He  excelled  in 
interpreting  Reynolds,  Romney,  and  Morland. 
Smith  was  appointed  engraver  to  the  Prince 
of  Wales  and  was  also  engaged  as  a  print 
dealer  and  publisher.  At  the  close  of  his  life 
he  confined  himself  to  drawing  portraits  in 
chalk.  Consult  John  Raphael  Btnith,  in  "Great 
B^ngravers"  (Ixmdim.  1911). 

&M1TU»  JOHir  WAi;ns  (1840-  ).  An 
American  legislator,  horn  at  Snow  Hill,  Md. 
He  was  engaged  in  the  luml)er  business  from 
1865  and  was  prudent  of  the  Snow  Hill  Bank 
from  its  organization.  As  a  stanch  Democrat 
he  was  a  member  of  the  Maryland  Senate  ( 1889- 
99),  receiving  the  minority  vote  for  United 
States  Senator  in  1896.  Elected  a  Representa- 
tive in  CtmsresB  in  1898,  be  resigned  in  1900 
to  become  CKnmnor  of  Maryland,  serving  until 
19M.  He  was  generally  regarded  as  an  able 
pt^Ueian  of  conservative  tendencies.  In  1908 
ne  was  elected  to  fill  the  unexpired  term  of 
W.  P.  Whyte  (q.v.),  later  in  the  same  year  was 
elected  for  a  full  term,  and  in  1914  was  re- 
clected._ 

SMITH,  Joseph,  Jb.  ( 1606-44 ) .  The  founder 
of  Mormonism.  He  was  l>om  at  Sharon,  Vt., 
Dec.  23,  1806,  but  as  a  child  moved  with  his 
pwrents  to  western  New  York,  »nd  settled  near 
ManehestMT.  It  was  there  that  in  1820  and 
1823  he  experienced  the  visions  wMdi  called  him 
to  be  the  leader  of  a  new  rel^ous  sect.  Hie 
Book  of  Mormon  (see  Morhon,  Book  of)  was 

Subtished  in  1830,  and  in  the  same  year  the 
formon  church  was  organized.  The  new  faith 
spread  rapidly,  and  Joseph  Smith  established 
headquarters  at  Kirtland,  Ohio,  in  1831.  Subse- 
qu<atly  the  church  built  a  temple  at  Independ- 
ence, Mo.,  and  when  ft>reed  to  iMve  in  1838  th^ 
founded  Nauvoo,  HI.  Here  also  tii^r  doctrines 
anmied  mudi  ho«tllit7(  reaching  a  elliux  on 


June  27,  1844,  when  Joseph  Smith  was  murdered 
by  a  mob  at  Carthage,  U].  For  a  detailed  ac- 
count of  Smith's  life  see  Mobuons.  See  also 
Smfth,  Joseph  (1832-1914),  and  Sunn,  Joseph 
FmiNG. 

SMITH,  Joseph  (IS32-19I4).  An  American 
Mormon  leader,  son  of  Joseph  Smith  <q.T.)i 
founder  of  the  Mormon  church.  He  was  boni  at 
Kirtland,  Ohio,  and  received  a  common-school 
education  at  the  Mormon  settlemmt  of  Nauvoo, 
111.,  but  be  did  not  join  his  fellow  religionists 
in  their  migration  to  Utah.  He  opposed  the  prac- 
tice of  pofygamr,  and  always  denied  tiiat  his 
father  was  a  polygamist  or  ever  sanctioned  po- 
lygamy. He  became  a  leader  among  the  i/uar- 
mona  of  the  Middle  West  and  in  1800  was  chosen 
president  of  the  Reorganized  Chureh  of  Jeans 
Christ  of  Latter-Day  Saints  (q.v.).  In  1863 
he  became  editor  of  the  Ifonnon  papa*,  the 
Saint^  Herald. 

SMITH,  Joseph  FnuiiirQ  (1838-  ).  An 
American  Mormon  leader,  ne^ew  of  Joseph 
Smith,  the  Mormon  prophet.  He  was  bom  at 
Far  West,  Mo.,  and  in  1848  drove  an  ox 
team  in  the  ezodns  of  the  Mormons  to  8aU 
Lake  valley.  In  1868  be  was  ordained  a  hi^ 
priest  and  a  memlier  of  the  high  council  and 
spent  several  years  as  a  missionary  to  the 
Sandwich  Islands  and  to  Oreat  Britain.  Or- 
dained an  apostle  in  1866,  he  became  a  member 
of  the  council  of  twelve  in  the  following  year, 
from  1880  to  1901  was  second  counselor  in 
the  first  presidency  of  the  church,  and  thence- 
forth was  its  prewdent.  He  was  severe  times 
a  member  of  tae  Utah  Legislature  and  in  1882 
presided  over  the  Constitutional  Convention 
that  framed  a  constitution  for  the  State  of 
Utah  and  petitioned  Congress  for  admission  to 
the  Union.  He  wrote  Origin  of  the  "Seorga»- 
wed"  Church  (1909). 

SMITH,  Joshua  IbuuciN  (181&~1869) 
(known  in  letters  as  Toulmin  Smitb).  An  Eng- 
lish lawyer  and  author.  In  1837  he  came  to 
the  Unitlsd  States,  settliii^  in  Detroit,  then  in 
Utica,  later  in  Boston,  where  be  lectured.  His 
studies  of  the  Icelandic  sagas  resulted  in  The 
Jiorthmen  in  New  England,  or  America  in  the 
Tenth  Century  (1839),  said  to  be  the  earliest 
account  in  English  of  the  voyages  of  the  Norae- 
men  to  Vineiand.  He  returned  to  England 
in  1842.  At  the  time  of  his  death  he 
was  at  wotfe  on  a  history  of  Bngliah  Oilde, 
which  was  edited  in  1870  by  his  daughto-  for 
the  Early  Englieh  Text  Society.  He  wrote  on 
and  wcnrked  for  sanitary  and  municipal  reform 
and  also  on  geological  and  antiquarian  subjects. 

SMITH,  JiTDSON  (1837-1906).  An  American 
educator,  born  at  Middlefield,  Mass.  He  grad- 
uated at  Amherst  in  1859  and  at  Oberlin  Theo- 
logical Seminary  in  1863  and  was  ordained  a 
Congregational  minister  in  1866.  He  was  pro- 
fessor of  Latin  in  Oberlin  in  1866-70,  of  eccle- 
siastical hirtoiT  in  the  Oberlin  Tbeolo(^»l 
Seminary  in  1870-84,  and  lecturer  on  mMem 
history  there  in  1875-84.  In  1864  he  became 
corresponding  secretary  of  the  American  Board 
of  CtmmiiBBioners  for  Forei^  Missions.  He 
visited  the  board's  missions  m  Turkey  in  1888 
and  those  in  China  in  1898.  In  1882-84  he 
was  editor  of  the  Bibliotheoa  Sacra  and  was  its 
associate  editor  after  that  time.  He  published 
Leehtree  m  Okurch  Hiatory  and  the  Bietory  of 
Doctrine  from  the  Beginning  of  the  Ohriatian 
Bra  tUl  1804  {1881)  and  Leotvree  on  Modem 
Hietory  (1881). 
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SMITB;  Mabods  Amaxius  (1862-  ). 
An  Ajnerican  lawyer  and  legislator,  born  ne*r 
Cynthiana,  Ky.  a»  was  educated  at  Tranayl* 
vania  Unirersity,  from  which  he  graduated  in 
law.  In  1881  he  moved  to  AriEona,  where  he 
practiced  law  and  entered  politics  as  a  Demo- 
crat. While  Arizona  waa  a  Territory  he  served 
during  several  periods  as  delegate  to  Congress, 
and  when  it  became  a  State  he  was  elected 
United  States  Senator  (1912),  having  been 
chosen  In  the  primary  election.  He  was  re- 
elected in  1914.  In  CongreBS  he  waa  deeply 
interested  in  the  solution  of  irrigation  problems 
and  in  the  reclamation  service. 

SmTH,  Melancton  (1810-93).  An  Ameri- 
can naval  officer,  bom  in  New  York  City.  He 
was  appointed  midshipman  in  the  navy  in  1826 
and  in  1839  on  board  the  Poinwtt  cooperated 
with  land  forces  against  the  Seminoles  in 
Florida.  He  became  a  commander  in  1855 
and  in  1861-62  otHnmanded  the  MattaiAiutetta 
in  the  Gulf  blockading  squadron.  Smith  became 
captain  in  1862.  He  oommanded  the  naval 
forces  in  Uie  capture  of  Blloxi,  Miss.,  and  after 
running  by  the  Confederate  forts  took  part  in 
the  capture  of  New  Orleans.  He  attacked  and 
destroyed  the  Confederate  ram  Manataaa,  but 
in  the  attack  on  Vicksburg  bis  vessel  ran 
aground  while  attempting  to  pass  the  Con- 
federate batteries  and  was  abandoned.  In  the 
battle  of  Mobile  Bay  he  distinguished  himself 
in  oommaad  of  the  Uonongahda  and  in  both 
attacks  on  Fort  Fisher  oomuuuided  the  Wdbaah. 
He  became  a  commodore  In  1866,  a  rear  admiral 
in  1870,  and  retired  In  1871. 

SHITH,  MOBOAN  Lewis  ( 1822-74 ) .  An 
American  soldier,  bom  in  Osw^  Co.,  X.  Y.  In 
1846  be  joined  the  United  S&tes  army  as  a 
private,  but  later  engaged  in  business.  Uj>on 
the  outbreak  of  the  Civil  War  he  organized 
the  Ei^th  Missouri  Volunteer  Regiment  and 
was  chosen  its  colonel  in  1861.  He  commanded 
a  brigade  at  the  capture  of  Fort  Donelson  and 
in  the  battle  of  Shiloh  was  promoted  to  briga- 
dier  general  in  1862  and  commanded  a  division  in 
the  Vicksbui^  and  Chattanooga  campaigns  under 
Sherman.  In  1864  he  succeeded  to  the  command 
of  the  Fifteenth  Army  Corps.  After  the  war  he 
was  ioT  a  time  United  States  Consul  at  Honolulu. 

tUlITiL  (EnmniD)  Mmsuom  (1864-  ). 
An  American  jurist  and  historian,  bom  in 
Brookljm.  He  graduated  at  Amherst  In  1874 
and  at  Columbia  Law  School  in  1877  and  in 
1880  received  the  degree  of  J.U.D.  at  GMttingen. 
Instructor  in  Coliunbia  from  1880  to  1883  and 
adjunct  professor  of  history  until  1891,  he  was 
thm  appointed  professor  of  Roman  law  and 
comparative  jurisprudence.  He  was  managing 
editor  of  th»  Politioal  Bctmue  Quarterlg  in 
1886-08  and  1604-lS,  wrote  artidea  on  Koman 
law  and  cognate  subjects  for  the  New  Intebna- 
TiONAL  EitcrCLCff^iA,  and  contributed  to  Jdin- 
son's  Vntiveraal  Eneyclopeedia,  to  Harper's  Clast- 
ioal  Dictionary,  to  Lalor's  OydopcBdia  of  Politi- 
cal Science,  and  to  the  Law  Quarteriy  Review 
and  other  periodicals.  His  works  include:  Bis- 
marck amt  Oerman  Unity  (1898;  2d  ed.,  1910) ; 
"Orations  and  Essays  of  Cicero,"  In  The  WorWa 
Great  Book$  ( 1900) ;  MHitary  8tra*egy  tferms 
DipIonHMy  i»  Atmorofc**  Time  and  aftenoarda 
(1916). 

81CITH.  NATHAI7  (1762-1829).  An  Ameri- 
can phy^ctan.  He  was  born  in  Rehobotb,  Mass., 
and  avved  in  the  Vermont  militia  during  the 
last  18  mmths  of  the  Revolutiraiary  War. 


studied  medicine  at  Harvard  and  Edinburgh. 
In  1798  he  became  professor  of  medicine  at 
Darbnouth  College,  and  later  he  held  the  chair 
of  anatomy  and  surgery  there.  In  181S  he 
was  elected  professor  of  surgery  and  physics  at 
Yale.  His  name  is  connected  with  the  amputa- 
tion of  the  thigfa,  for  which  he  developed  a 
new  method,  and  with  the  introduction  of  the 
method  of  trephining  of  the  bone  in  necrosis. 
He  published  A  Praotieal  Bm&n  on  rypftOM 
Fever  (1824). 

BXXXH,  Nathan  Rtvo  (1797-1877).  An 
American  surgeon,  son  of  Nattian  Smith  (q.v.). 
Bom  in  Concord,  N.  H.,  he  was  educated  at 
Yale  (M.D.,  1882).  He  was  profeisor  variously 
of  surgery,  anatomy,  or  medicine  at  the  Univer- 
sity of  Vermont,  Jeffo'son  Medical  College, 
Philadelphia,  the  University  of  Maryland,  Tran- 
sylvania Universi^  at  Z^exii^gttai,  Ky.  (1828- 
40),  and  again  at  the  University  of  Maiyland 
(1840-70).  Smith  invented  an  instrument  for 
Uthotomy  and  published  A  Phytiologioal  Btmy 
on  Digestion  (1826) ;  Swgieai  Anatomy  of  the 
Arterfev  (1882  ;  2d  ed.,  1886);  Tfmtmimi  of 
Fraaturea  of  the  Lower  Bmtremitiea  (1867). 
He  also  edited  hig  father's  Medical  and  Surgical 
Memoirs  (1831)  and  wrote  Legends  of  the 
South,  xmder  the  nom  de  plume  ''Viator."  His 
son,  Alan  Penniman  Smith  (1840-08),  waa 
bom  in  Baltimore  and  in  1861  graduated  M.D. 
from  the  University  of  Maryland,  where  he 
heeame  professor  of  surgery  in  1876. 

SMTTKr  PnoET  Fbankltn  (1867-  ). 
An  American  mathematician,  bora  at  Nyack, 
N.  Y.  He  was  educated  at  Yale  (Ph3.,  1888; 
Ph.D.,  1891)  and  studied  also  at  the  univer- 
ftities  of  Qdttingen,  Berlin,  and  Paris  in  1894- 
96.  After  12  years  of  teaching  at  the  Sheffield 
Scientific  School  (Yale),  he  was  appointed  pro- 
fessor of  mathematics  there  in  1900.  Beside 
editing  the  Traneaetiont  of  the  Am^can 
Mathematical  Society,  and  Bl9men*e  of  Differ- 
ential Calculus  (1904),  with  W.  A.  Oranville, 
his  publications  include:  Elementary  Caioulus 
(1902) ;  Four-Place  Logarithmic  Tables  (1902) ; 
Elements  of  Analytio  Geometry  (1905),  witJi 
A.  8.  Gale;  Introduction  to  AmUytic  Geometry 
( 1906 ) ,  with  Gale ;  Theoretical  Ueohanice 
( 1910),  with  W.  R.  Longley;  Elementary  ArnOy- 
»i»  (1910),  with  Granville;  7/ew  Analvtie 
Geometry  (1912),  with  Gale. 

axrta,  pbbifob  fbazeb  (nos-isss).  An 

American  soldier,  bora  in  Philadelphia,  Pa. 
He  graduated  at  the  College  of  New  Jersey 
(Princeton)  in  1815.  As  colonel  of  Louisiana 
Volunteers  he  served  against  the  Seminole 
Indians  (1836  and  1838).  He  was  brigadier 
general  of  Louisiana  volunteers  at  the  out- 
break of  the  Mexican  War,  but  enteved  Hu  regu- 
lar servtoe  ot  the  United  States  as  oolimel  of 
mounted  rifles  In  1846.  He  was  brevetted  Inriga- 
dier  general  for  gallantry  at  Monterey  and 
major  general  for  his  conduct  at  Contreraa  and 
Chumbnsco.  He  helped  arrange  an  armirtice 
with  Mexico  in  August,  1847,  and  was  placed  in 
charge  of  the  Second  Division  of  the  army. 
In  1847  he  was  military  and  civil  Governor 
of  Ifazioo  and  in  1848  held  the  same  position 
at  Vera  Oma.  He  remained  in  the  army,  became 
bri^ler  general  (Dec.  30,  1866),  and  waa  sent 
to  Kansas  to  quiet  disturlMuices  tiiere. 

SIOTH,  RiCHABD  SOUBS  (1813-77).  An 
American  soldier  and  educator,  bora  in  Philadel- 
r^ia,  Pa.  He  graduated  at  West  Point  in  1834. 
He  redgned  his  commission  in  1836  and  for  four 
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ycUB  was  engaged  in  coigineering  work.  He  was 
nuppaintiA  to  the  aiw  in  1840  and  in  1840- 
55  was  stationed  at  West  Point,  first  as  in- 
stmetor  and  after  185S  as  professor  of  draw- 
ing, but  again  resigned  in  1866  and  was  pro- 
fesaor  of  mathematics  at  the  Brooklyn  Polyteonnic 
Institute  until  1869  and  director  of  the  Cooper 
Institute  in  1869-61.  In  the  latter  year  he 
was  commissioned  major  in  the  rc^:ular  army 
(Twelfth  Infantn'),  was  engaged  as  a  recruit- 
ing officer  in  luryland  and  Wisconsin,  com- 
manded his  r^idment  in  the  <^rationa  of  tiie 
Army  of  the  Potomac  in  1862  and  a  brigade 
in  toe  ear^  months  of  1863,  until  after  the 
battle  of  (^noellorarille.  He  resigned  from 
the  army  on  }Sm,j  80,  1863,  to  become  president 
of  Girard  C?oUege,  where  he  remained  until  1868. 
In  1868-70  he  was  professor  of  engineering  at 
Pennsylvania  State  College  and  in  1870-77 
was  professor  of  drawing  at  the  United  States 
Kavu  Aeadony.  He  published  A  Manual  of 
Topographiooi  Drweing  (1863  ;  3d  ed.,  1894) 
and  A  MmtwU  of  Linear  Perspeot^  (1857). 

SJfJTB,  Richmond  Mato-.  An  American 
eemomist.   See  Mato-Suith.  Kiohhohd. 

SICITH,  RoBEBT  (1689-1768).  An  English 
mathematician  and  astronomer,  bom  at  Lea, 
near  Gainsborough.  He  was  educated  at  Trinity 
CoU^ls,  Camtuidge.  In  1716  he  was  elected  to 
succeed  Cotes  as  Plumian  professor  of  astron- 
omy at  Caml^dge,  a  portion  which  he  held  till 
1760.  Beridea  astronomy  he  also  lectured  oa 
optics  and  hydrostatles  and  was  a  defender  of 
Newton's  method  of  fluxions.  He  also  effected 
the  completion  of  the  observatory  over  the  great 
gate  at  Trinity  College.  In  1742  he  became  mas- 
ter of  Trinity  College  and  also  acted  as  vice 
chancellor  of  the  university  (1742-43).  He 
wrote:  A  Compleat  System  of  Opticke  (2  vols., 
1728;  student's  ed.,  1778);  Harmonica,  or  the 
Pkiloaophi/  of  Mutteal  bounds  (1744;  2d  ed.. 
1759,  and  postscript,  1762). 

SMITH,  (WiLLUH)  R(WEBl»ON  (1846-94). 
A  Seotttah  biblical  critic  and  Arabic  scholar. 
He  was  bom  Nov.  8,  18M,  at  Keig,  Aberdeen- 
shire. He  graduated  at  Aberdeen  Univeruty  in 
1866.  He  studied  theology  at  New  CcJlege, 
Edinbur^,  and  spent  two  summers  in  Germany, 
at  Bonn  and  GMtlngen,  where  he  heard  the 
lectures  and  made  the  acquaintance  of  Bertiieau, 
Lotie,  and  Ritschl,  by  whom  he  was  particularly 
inflaneed.  In  1870  he  beeune  inofessor  ot 
Oriental  languages  and  ex^tede  of  the  Old  Testa- 
VMBt  In  the  Free  Church  College,  Aberdeen. 
During  the  summer  of  1872  be  was  again  in 
Oermany,  studied  Arabic  with  Lagarde,  and  be- 
came acquainted  with  Fleischer,  Wellhausen, 
and  other  prominent  Orientalists.  In  1876  he 
became  a  member  of  the  Old  Testament  revision 
committee.  His  articles  "Angels"  and  "Bible," 
written  tor  the  ninth  edition  of  the  Bnoj/do- 
padia  BHtammiM,  annued  saspidon  and  hos- 
tility in  the  church.  A  committee  was  appointed 
by  the  General  Assembly  in  1876  to  investigate, 
and  evmtnally  (1881)  Professor  Smith  was  dis- 
missed from  his  chair.  The  case  ts  a  famous 
one;  its  practical  outcome  was  to  popularize 
his  scholarly  methods  and  views.  While  his 
case  was  pending  he  ep&at  two  winters  in  the 
East,  TifliUng  Egypt,  Palestine.  Syria,  and 
AraUa.  From  hfs  dismissal  till  1888  he  was 
associated  with  Professor  Baynee  as  editor  of 
the  Britammioa.  At  the  same  time  he  continued 
his  Semitic  studies  with  most  valuable  results. 
In  1888  he  became  Lord  Ahmmer's  professor  of 


Arabic  at  Cambridge,  in  1886  chief  librarian 
of  the  university,  and  in  1880  Adams  professor 
of  Arabic  He  died  at  Cambridge,  March  31, 
1804. 

Besides  numerous  papers,  he  published :  What 
History  Teaches  us  to  Look  for  in  the  Bible 
(1870);  The  Old  Testament  in  the  Jetoish 
Chitroh  (1881;  2d  ed.,  1892);  The  Prophets  of 
Israel  (1882;  2d  ed.,  1895);  Kinship  and  Mar- 
riage in  Early  Araitia  { 1886 ) ;  Lectures  on  the 
Religion  of  the  Semites:  Fundamental  Institu- 
tiona  (1880;  3d  ed.,  1007),  the  first  of  three 
series  of  lectures  at  Aberdeen.  (Tonsult  Bryce, 
Studies  in  Contemporary  Biography  (New  York, 
1903). 

SHITE,  Sauuxl  (1762-1839).  An  American 
soldier,  bora  at  Lancaster,  Pa.  He  became  a 
captain  in  Smallwood's  dryland  Regiment  in 
Januai7,  1776,  and  served  at  the  battles  of 
Long  Idand  and  White  Plains,  attaining  the 
rank  of  lieutenant  colonel  in  1777.  He  was  in 
the  attadc  on  Staten  Island  and  the  battte  of 
Brandywine  and  ocMnmanded  at  Fort  Mifflin  <  q.v. ) , 
repelling  the  attacks  of  tike  En^lsh,  though 
finally  badly  wounded.  He  was  a  member  of 
the  Maryland  House  of  Del^^tee  in  1792,  was 
a  member  of  Congress  (1793-1803  and  1816- 
22),  for  a  time  in  1801  Secretary  of  the  Navy, 
United  States  Senator  (1803-16  and  1822- 
33).  He  commanded  the  State  troops  as  major 
general  of  militia  In  the  defense  of  Baltimore 
In  1814  and  was  mayor  of  Baltimore  in  1835- 
38. 

SUITS^  Saicuel  Fbancu  (1806-95).  An 
American  clergyman  and  hymn  writer.  He  was 
born  in  Boston,  graduated  at  Harvard  in  1829, 
and  at  Andover  Seminary  in  1832.  He  was 
professor  of  modem  languages  in  Waterrilte 
(later  C<^by)  C!ollege  (1834-^42),  editor  of  the 
Chrietian  Revievt,  Boston  (1842-48),  and  editor 
of  the  Publications  <tf  the  American  Butist 
Missionary  Union  (1854-69).  He  wrote  ^'Sfy 
Country,  Tis  of  Thee"  (first  sung  in  the  Paric 
Street  Church,  Boston,  Juljr  4,  1832)  and  other 
favorite  hymns.  His  publications  include  lives 
of  Rev.  tfoseph  Grafton  (1848)  and  William 
Hague  (1889);  Missionary  Sketches  (1879; 
2d  ed.,  1883) ;  History  of  Newton,  Mass.  (1880) ; 
Rambles  in  Mission  Fields  (1884).  A  collected 
edition  of  his  poema  appeared  at  New  York  in 
1896.  

BXZTH,  Savusl  Stanhope  (1760-1819). 
An  American  clercnmian  and  educator.  He  was 
bom  at  Pequea,  Pa.,  graduated  at  the  College 
of  New  Jersey  (Princeton)  in  1769,  and  was 
ordained  a  Presbyterian  minister.  He  served 
as  first  president  of  Hampden-Sidney  College 
(1775-79),  and  returned  to  his  alma  mater  to 
be  suecessfvely  professor  of  moral  philosophy, 

Srofeaeor  of  uteology,  vice  president,  and  presi- 
esit  (1705-1812).  Among  sis  publications  are: 
Leoturee  on  the  Bvidenees  of  the  Christian  Reli- 
gion ( 1800 ) ;  Lectures  on  Moral  and  Political 
PhUoeophy  ( 1812 ) ;  Comprehensive  Views  of 
Natural  and  Revealed  Reliaion  (1815).  Con- 
sult the  memoir  prefixed  to  his  Ssrmont  (Phfla- 
delphia,  1821). 

SIHTH,  Seu  (1702-1868).  An  American 
humorist,  bom  at  Buckfield,  Me.  Aftor  grad- 
uating at  Bowdoin  in  1818,  he  became  a  )0ur- 
naUet  in  Portiand,  Me.,  editing  three  papers, 
the  last  of  which  was  the  DaUy  Courier,  to 
which  he  contributed,  banning  in  1830,  the 
humorous  letters  on  local  and  national  politics 
which  purported  to  be  written  by  "Major  Jade 
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Downing."  Theee  letters  are  not  to  be  con- 
founded with  the  amusing  letters  of  a  second 
"Major  Downing"  publiehM  in  1834  by  Charles 
Augustus  Davis  (1795-1867)  of  New  York  City. 
Amoiw  hlB  works  may  be  named:  Dewdropa  of 
the  mnetemth  Century  (1840);  Powhatan:  A 
Metrical  Romance  ( 1841 ) ;  and  Way  Doton 
Boat,  or  Portraiturea  of  Yankee  Life  (1855); 
My  Thirty  Years  out  of  the  Benate  (1869). 

His  wife,  E^uzabeth  Oakes  (PsmcE)  Smith 
(1806-93),  aided  her  husband,  and  was  an  early 
lecturer  on  woman's  suffrage  and  other  subjects 
and  published,  among  other  books.  Woman  and 
HerNeeda  (1851). 

SMITH,  Sb  (WnuAU)  SiDnsr  (1764- 
1840).  An  English  admiral,  bom  ai  WeB^ 
minster,  London.  In  1790-92  he  aided  the  King 
of  Sweden  in  the  war  with  Russia  and  was 
knijj^ted  by  Gustavus  III  for  his  services.  In 
1798  he  was  made  plenipotentiary  to  Constanti- 
nople and  in  1799,  from  March  till  May,  made 
the  famous  defense  of  St.  Jean  d'Acre  against 
Bonaparte,  which  earned  for  him  a  permanent 
place  among  English  naval  commanders  and  drew 
from  Parliament  a  vote  of  thanks  and  an  an- 
nuity of  £1000.  His  customary  vanity  was  ren- 
dered unrestrainable  by  these  tokens  of  enthusi- 
asm, and,  usurping  the  prerogatives  of  comman- 
der in  chief,  he  concluded  the  untenable  Treaty 
of  El  Arish  (Jan.  24,  1800).  which  caused  a  re- 
newal of  the  war.  He  was  made  an  admiral  in 
1821  and  created  G.C.B.  in  1838.  Consult  Bar- 
row, Life  of  Sir  W.  8.  Smith  (1848),  and  A.  T. 
Mahan,  Influence  of  Sea  Power  upon  the  French 
Revolution  and  Empire  (Boston,  1892). 

EOOTH,  Sidney  Ibvino  (1843-  ).  An 
American  biologist,  bom  at  Norway,  Me.  In 
1867  he  graduated  from  the  Sheffield  Scientific 
School  (Yale),  where  he  was  professor  of  com- 
parative anatomy  from  1875  to  1006.  He  bad 
chuve  of  deep-water  dredgim:  in  Lake  Superior 
for  tiie  United  States  Lake  Survey  in  1871  and 
of  similar  work  about  St.  George's  Banks  for 
the  United  States  Coast  Survey  in  1872.  In 
1871-87  he  was  connected  with  the  work  of  the 
United  States  Fish  Commission.  He  was  elected 
a  member  of  the  National  Academy  of  Sciaices 
in  1884.  Professor  Smith  became  known  for  his 
papers  on  American  marine  invertebrate  zoology, 
particularly  on  cnittaceuui  and  their  postcmw^- 
onal  stages. 

BXCSOt  SoFEU.  (1796-1870).  An  American 
philanthr<^ist,  bom  in  Hatfield,  Mass.  She 
founded  Smith  Acad^y  in  her  native  town  and 
gave  liberally  to  Andover  Theological  Seminary 
and  to  foreign  missions.  The  bulk  of  her  estate, 
however,  amounting  in  all  to  about  $460,000,  she 
left  for  the  establishment  at  Northampton,  Mass., 
cmF  Smith  College  (q.v.)  for  women. 

SMITH,  Stdket  (1771-1846).  An  English 
humorist,  bom  at  Woodford  in  Essex  and  edu- 
cated at  Winchester  and  at  New  College,  Ox- 
ford. From  1798  to  1803  he  lived  in  Edinburgh. 
In  1800  he  published  Six  Sermona.  In  1802  he 
joined  Jeffrey,  Homer,  and  Brougham  in  found- 
ing the  Edinburgh  Review,  the  first  three  num- 
bers of  which  he  mainly  edited.  To  tiiis  periodi- 
cal he  contributed  during  the  next  26  years 
about  80  articles  of  various  kinds.  Iq  1803  he 
save  up  tutoring,  whiiA  he  had  hitherto  corn- 
Dined  wil^  preaching,  and  settled  in  London, 
where  he  gained  fome  as  preacher,  lecturer,  and 
humorist.  In  1828  Lord  Lyndhurst,  the  Chan- 
ceOor,  presented  him  to  a  prdxnd  in  Bristd 
Oittu^nl  and  the  next  year  maUed  him  to  ex- 


change Foston  for  Combe-Florey,  a  more  desir- 
able rectory  in  Somersetshire.  In  I83I  Elarl 
Grey  wpointed  him  one  of  the  canons  residen- 
tiarr  of  St.  Paul's.  In  1839  he  inherited  from 
his  brother  £60,000  and  tatik.  a  house  in  Qroe- 
venor  Square,  "LumAiim. 

Smithes  writings  comprise  the  famous  Letters 
on  the  Subject  o/  the  Catholioa,  to  my  Brother 
Abraham,  who  Lives  in  the  Country,  by  Peter 
Plymley  (anonymous,  1807-08),  written  to  pro- 
mote the  cause  of  Catholic  emancipation  and 
abounding  in  wit  and  irony  worthy  of  Swift; 
Three  Letters  to  Arohdeaoon  Singieton  on  the 
EcOeeiattieal  Conmitsion  (18S7-39);  Letter* 
on  Amertomi  Dt^te  (1843).  His  Worke  (1889- 
40)  appeared  in  four  v<dumes.  Though  tiie 
writings  of  Smith  relate  mostly  to  temporary 
controversies,  th^  yet  hold  a  place  in  our  liter- 
ature as  specimens  of  dear  and  vigorous  reason- 
ing, rich  humor,  and  solid  good  sense.  His  jokes, 
exa^eration,  and  ridicule  are  all  logical,  driving 
home  his  ai^jfuments;  and  his  wit  is  sportive, 
nntinetured  with  malice. 

Bibliography.  His  Worht  (3  vols.,  Londtm, 
1830;  Philadelphia,  1844;  Borton,  1866),  with 
many  later  issues  of  selections,  etc;  Wit  whA 
Wisdom  of  B.  Smith,  with  memoir,  by  Dnyc- 
kinck  (New  York,  1856;  often  reprinted) ;  Lady 
Holland,  Memoir  of  Rev.  Sydney  Smith,  with 
a  Selection  from  hia  Letters  (new  ed.,  2  vols., 
Lond<m,  1869) ;  G.  E.  B.  Saintsbury,  Essays  «» 
English  Uieratwre,  First  Series  (ib.,  1891); 
Andre  Ghevrillon,  Sydney  Smith  et  la  renais- 
sance des  id^ee  liMrales  en  Angleterre  aw  XlXme 
sittcle  (Paris,  1894);  8.  J.  Held,  Sketch  of  the 
Life  and  Times  of  Sydney  Smith  (4th  ed.,  Lon- 
don, 1896) ;  G.  W.  E.  Russell,  Sydney  Smith,  in 
"English  Men  of  Letters  Series"  (New  York, 

SMITH,  Theobaui  (1869-  ).  An  Amer- 
ican Uologist  and  ^Uihtdogist,  bora  at  Albany, 
N.  T.,  and  educated  at  Cornell  and  at  the  Albany 
Medical  College  (M.D.,  1883).  In  1884  he  be- 
came director  of  the  pathological  laboratory  of 
the  Bureau  of  Animal  Industry  at  Washiivton 
and  two  years  later  also  professor  of  bacteriology 
at  Columbian  (now  George  Washington)  Uni- 
versity. In  1896  be  went  to  Boston  to  be  direc- 
tor of  the  pathological  laboratory  of  the  Massa- 
chusetts Board  of  Health,  and  he  was  also  ap- 
pointed, in  the  followins  year,  professor  of  con- 
parative  pathology  at  Harvard.  Smith,  who  be- 
came known  as  the  leading  scientist  in  tiie 
United  States  in  the  field  of  infectious  diseases, 
made  important  observations  and  discoveries. 
He  was  ihe  first  to  demonstrate  the  theory  of 
immunization  by  practice  when,  in  1886,  he 
^owed  that  injection  of  the  filtered  virus  of 
eholeni  in  hogs  produced  immunity  against  the 
disease  In  man.  In  1889  he  found  the  organism 
of  Texas  fever  in  Pyrosoma  higeminwn,  which  he 
and  F.  L.  Kilbome  demonstoated  was  transferred 
by  the  tick  BoSphdlue  bovia.  In  1898  he  declared 
that  there  existed  a  distinction  between  the 
human  and  bovine  ^pes  of  tubercle  bacilli,  a 
statement  indorsed  by  Robert  Koch  in  1900. 
Smith  was  elected  to  the  National  Academy  of 
Sciences  in  1008.  His  emttributions  to  medical 
journals,  government  bulletins,  etc,  appeared  in 
reprint  form. 

SMITH,  THBcaxAB  Cujox  (1870-  ). 
An  American  historical  writer.  He  was  bom  at 
Roxbury,  Mass.,  and  was  educated  at  Harvard 
(A.B.,  1892;  PbJ).,  1896)  and  abroad  at  Paris 
and  Berlin.  He  served  as  an  assistant  imfessor 
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at  Ofaio  State  Uoiyersity  from  1901  to  1903  and 
thereafter  was  professor  of  American  history  at 
Williams  CoUe^.  He  published:  "Political  Re- 
crastmction,"  in  Cam^ytidge  Modem  History, 
tdL  Till  (1003) ;  Libertif  and  Free  SoU  Fartiea 
in  the  yorthtDUt  (1808);  Partiee  and  Slavery 
(1006) ;  Wart  bettoeen  England  and  the  United 
Statea  (1914). 

SMITH,  Sib  Thomas  (1018-77).  An  Eng- 
lish statesman  and  scholar,  bom  at  Saffron 
Walden  in  Essex  and  educated  at  Queens'  Col- 
lege, Cambridge.  He  traveled  and  studied 
abroad,  reodviiw  honorary  dc^ees  frcnn  Padua, 
Cambridge,  anf  Oxford.  In  1644  he  became 
regius  proleumr  of  ehll  law  la  Cambridge  and 
in  1548  was  made  Seeretw^  of  State.  A  zealous 
supporter  of  the  Reformatum,  he  lived  in  retire- 
ment under  Mary,  but  in  Elizabeth's  reign  be- 
came eminent  as  a  statesman  and  diplomatist. 
In  1664  he  negotiated  the  peace  of  Troyes  with 
France.  While  in  Paris  he  wrote  hie  De  Kepub- 
liea  Anglorum:  The  Maner  of  Oovemment,  or 
Poliey  of  the  Realme  of  BngUmd  ( Lcmdon,  1683 ; 
new  ed.  1^  Leonard  Alston,  Cambridge,  1000). 
From  this  date  diplomatic  missions  occupied 
much  of  his  time.  In  1672  he  succeeded  Bur- 
lei^  as  Secretary  of  State,  but  retired  in  1676. 
His  De  Recta  et  Emendata  lAngwe  Anglie<B 
Soripiione  Dialogue  (Paris,  1S68),  a  proposed 
reform  in  spelling,  is  interesting.  C<ni8ult  also 
John  Strype,  Life  of  Sir  Thomae  Smith  (Oxford, 
1820V  

81CZTH,  WiLLiAic  (1728-83).  A  Canadian 
jnrtat  and  falstoriaxi.  He  was  bom  in  New  York 
City,  graduated  at  Tale  In  1746,  and  practiced 
law  in  New  York.  He  was  appointed  CSiief  Jus- 
tice of  the  Province  of  New  York  in  1763  and 
was  a  member  of  the  (pouncil  in  1767-82.  After 
the  evacuation  of  New  York  by  Sir  Guy  Carleton 
he  went  to  England,  where  he  remained  until 
appointed  Chief  Justice  of  Canada,  which  office 
he  flll^  until  hia  death.  When  the  Stamp  Act 
was  passed  Smith  devised  a  eomprdusrive  plan 
of  union  of  all  the  English  colonies.  During  his 
term  of  office  in  Canada  he  established  for  the 
first  time  the  employment  of  constables  instead 
of  soldiers  in  courts  of  justice.  Consult  D.  0. 
Scott,  John  Oravee  Bimcoe  (Toronto,  1905),  and 
A.  G.  Bradley,  Lord  Doroheeter  { ib.,  1907 ) ,  both 
in  the  "Makers  of  Canada  Series." 

nCITHf  WnxiAu  (1740-1867).  A  Cana- 
diui  historian,  son  of  William  Smith,  Chief  Jus- 
tice of  Gmada.  He  was  bom  in  New  York  City. 
He  was  appointed  a  member  of  the  Quebec  Pro- 
vincial Executive  Council  in  1814.    In  1816  he 

rblished  in  two  volumes  his  Hietory  of  Canada 
m  itt  Firet  Discovery  to  the  Year  1791,  a  nar- 
rative unattractive  in  style,  but  valuable  because 
of  the  author's  access  to  first-hand  material. 

skir^WnxuK  (1760-1830).  Called  "the 
hither  of  EngHdi  getriogy."  As  a  result  of  his 
investij^ons  he  romnUated  the  principle  that 
stratified  rodks  exhibit  a  definite  order  of  suc- 
cessicm  and  that  the  different  horizons  in  the 
stratigrsphical  series  may  be  identified  by  their 
included  fossils.  In  1704  he  made  a  long  tour 
throiogfa  Enriand,  examining  the  geological  struc- 
ture of  various  r^ons  and  gathering  evidence 
in  support  of  his  theories.  Some  of  the  data 
tiraa  collected  were  poblidted  in  Order  of  the 
Strata  and  their  Embedded  Orgamo  Bemaine,  in 
the  JfeigMnmrhood  of  Bath,  Examined  and 
Proved  Prior  to  1799  (1709).  After  this  he 
bc^an  the  preparation  of  a  geological  map  of 
lB{^d  and  Wales,  wUeh  was  suppUmeiited 
Vol.  XXZ.— 14 


by  separate  maps  of  the  counties  published  in 
colors  on  21  sheets.  These  were  the  first  geologi- 
cal maps  of  England  to  be  published  and  the 
first  attempt  to  show  the  distribution  and  ar- 
rangement of  tiie  rode  fwmatirais  of  a  wliole 
country.  His  services  were  recognised  officially 
by  a  government  pwsion,  while  the  Geological 
Society  of  London  conferred  upon  him  the  Wol- 
laston  medal.  Besides  his  geological  ctmtribu- 
tions  he  published  a  treatise  on  Irrigation 
(1806).  For  an  estimate  of  his  scientific  woric, 
consult  Sir  Archibald  Oeikie,  The  Ffmndere  of 
Geology  (2d  ed.,  New  York,  1906). 

SKOB,  Sm  WnxiAM  (181^3).  An  Eng- 
lish classteal  and  biblical  seholar.  He  was  bom 
in  Londtm  and  graduated  at  London  Univerrtty; 
was  professor  of  Greek,  Latin,  and  German  in 
Highbury  and  Homerton  collegee,  then  inde- 
pendent, and  when  th^  were  consolidated  as 
New  CoU^  he  became  professor  there  of  the 
Gredc  and  Latin  languages  and  literatures.  He 
was  editor  of  the  Quarteriy  Review  in  1867,  waa 
knifi^ted  in  1802,  and  was  the  editor  of  many 
valuable  works,  among  them  (in  their  latest  edi- 
tions):  English-Latin  DieHtmary  (1890);  i>jo- 
Honwy  of  Greek  and  Boman  AiM^tiet  ( 1800- 
91 ) ;  Dictionary  of  Greek  and  Roman  Biography 
and  Mythology  ( 1800) ;  Dictionary  of  Greek  and 
Roman  Geography  (1864-67);  Dictionary  of 
Christian  Antiquities  (1876-80);  Dictionary  of 
the  Bible  (1863;  rev.  ed.,  1887)  ;  Dictionary  of 
Christian  Biography  (1877-87).  Consult  J.  E. 
Sandys,  A  History  of  Olaaeical  Scholarship^  vol. 
Ill  (Cambridge,  1008). 

SMITH,  WnxiAK  Aumr  (1860-  ).  An 
Amerioan  lawyer  and  legislator,  bom  at  Dowa- 
giac,  Mich.  He  was  early  a  newsboy,  tel^raph 
messenger,  and  page  in  the  Midiigan  House  of 
Representatives.  Becoming  office  boy  of  the  law 
firm  of  Burch  &,  Montgomery,  he  studied  law 
and  after  1883  practiced  at  Grand  Rapids.  He 
was  active  in  the  Rept^lican  party,  serving  as 
State  chairman  from  1888  to  1802.  Subeeqnently 
be  was  a  UMmber  of  Congress  from  1804  to  1007, 
then  resigning  to  enter  the  United  States  Sen- 
ate. He  was  reelected  in  1912.  As  Senator  he 
became  chairman  of  the  Committee  on  Terri- 
tories. While  chairman  of  a  subcommittee  of 
the  Committee  on  Commerce,  appointed  to  inves- 
tigate the  causes  of  the  Titanic  disaster  (1912), 
he  showed  lack  of  nautical  knowledge,  but  the 
report  waa  Impntant  in  eauaing  laws  for  greater 
aaiety  at  sea. 

SMITH,  WmjAU  Fab&ab  (1824-1903).  An 
American  soldier,  bom  at  St.  Albans,  Vt.  He 
graduated  from  West  Point  in  1846  and  ( 1846- 
48  and  1855-06)  was  assistant  professor  of 
mathematics  there.  He  participated  in  the  first 
battle  of  Bull  Run,  became  brigadier  general 
United  States  volunteers  (Aug.  13,  I86I),  and 
was  in  command  of  a  diTiBi<m  in  the  Peninsular 
campaign  fitMn  March  to  August,  1862.  He  was 
brevetted  Ueutmant  col<mel  United  States  army 
for  gallantry  in  the  battle  of  White  Oak  Swamp 
(June  28,  1862).  He  became  major  general 
United  States  vohmteera  (July  4.  1862),  was 
brevetted  colonel  United  States  army  for  gal- 
lantry at  Antietam,  and  commanded  the  Sixth 
Corps  of  the  Amy  of  the  Potomac  (1862-63), 
when  he  was  transferred  to  the  Ninth  Corps, 
serving  till  March  17.  He  commanded  a  divisum 
of  the  Army  of  the  Susquehanna  from  June  17 
to  Aug.  3,  1863,  and  pursued  the  Confederates 
after  the  battle  of  Gettysbnig.  He  was  chief 
engineCT,  Department  ot  tiie  Ciunberlan^  in  186S 


Digitized  by 


Google 


*»4 


SXITBt  VAZX8 


and  by  building  a  brid^  at  Brown'B  Ferry  (Oc- 
tober 26)  was  able  to  join  Sook&t't  foreet  with 
the  Army  of  the  CumMrlaud,  Mving  the  latter 
from  pofwible  capture  at  Chattanooga.  He  was 
•giin  promoted  to  the  rank  of  major  general 
l^ited  States  volunteers  (March  9,  1864),  and 
served  with  the  Army  of  the  Potomac  from  May 
2  to  July  0,  1864,  before  Richmond.  He  was 
brevetted  brigadier  general  United  States  army 
(March  13,  1865)  for  services  at  Chattanooga 
and  major  general  the  same  day  for  servioes 
durina  the  war.  From  1884  to  1873  he  was 
prerident  of  the  International  Telegraph  Cmn- 
pany,  and  in  1877  became  president  of  tne  board 
of  police  ccnnmissioners  of  New  York.  After 
1881  he  practiced  civil  engineering. 

SMITH,  WlLUAii  Henbt  (182G-A1).  An 
English  statesman,  bom  in  London.  He  was 
elected  to  Parliament  in  1868,  became  Secretary 
to  the  Treasury  in  1874,  and  in  1877  entered  the 
cabinet  as  First  Lord  of  the  Admiralty  under 
Disraeli.  In  1885  he  served  as  Secretary  for 
War  and  then  as  Chief  Seoreta^  for  Ireland  and 
in  the  following  year  became  First  Lord  of  the 
Treaaury  and  leader  of  the  House  of  Commons 
under  the  premiership  of  Ixtrd  Salisbury.  In 
recognition  of  Smith's  services  his  widow  was 
created  Visoountest  Huohledon,  with  saoossrion 
to  his  heirs. 

surra;  Willuh  Hkhbt  <18SS-9e).  An 
American  jonmaltst,  bom  at  Austerlitz,  N.  Y. 
In  1850  he  became  editor  of  the  Type  of  the 
Times,  a  political  weekly  at  Cincinnati,  and  in 
1868  was  on  the  editorial  staff  of  the  Cincinnati 
O<i0ette.  In  1863  he  was  private  secretary  to 
Governor  Brough  for  one  year  and  was  then 
Secretary  of  State  until  1667,  when  he  resigned 
to  take  editorial  charge  of  the  Cincinnati  Evmmg 
Ohrtmtole,  a  new  daily.  In  1870  he  became  man- 
ager of  the  Western  Assoftlatsd  Press  at  Chicago, 
and  in  1883,  upon  its  eonsolidatioa  with  the  Xew 
Yoric  Associated  I^ess  as  the  American  Assod> 
ated  Press,  he  became  genersl  manager  of  the  new 
OTganization,  remaining  until  1893.  In  1877  he 
became  ooUector  of  the  port  of  Chicago.  His 
publications  include  The  Saint  Clair  Papers  (2 
vols.,  1882),  containing  much  interesting  mate- 
rial on  the  early  hbtonr  of  tiie  Northwest  Terri- 
tory, and  A  PoMioal  Siatorv  of  Slavery  (1003), 
a  narrative  of  antistavery  and  reconstruction. 

BKXTH,  WiLUAU  Soot.   See  Soot  Smith. 

8JCITH,  WiLLiAH  WAnoH  (1845-1912).  An 
American  college  chancellor.  He  was  bcvn  at 
Warrenton,  Va.,  and  served  tn  the  Confederate 
army  in  1862-66.  In  1871  he  graduated  A.M. 
frmn  Randolj^-Macon  College,  where  he  was 
wofesBor  in  187ft-86  and  president  fai  1886-07. 
He  afterward  orgaaised  and  became  chancellor 
of  the  Randolph-Maoon  System  of  Colleges  and 
Academies,  for  which  he  raised  large  sums  of 
money  for  buildings  and  endowment.  Smith 
was  author  of  OtMinee  of  Peyohology  (1884), 
A  Parallel  Byntam  Chart  of  Ixttim,  Qroek,  Oer- 
rnatH  French,  amd  EnffU^  (1885),  and  many 
special  articles. 

SMITH  OOLLSaS.  An  institution  for  the 
higher  edncatitm  of  wostien  at  NorUiampt<m, 
Mass.,  chartered  in  1871  and  opmed  in  1876. 
The  ooU^  was  founded  by  Sfiss  Sophia  Smith 
(q.v.),  of  Hatfldd.  The  undergraduate  course 
combines  certain  fixed  requirements  with  a  plan 
of  directed  electives  organised  under  a  group 
system  and  leads  to  the  degree  of  Bachelor  of 
Arta.  The  degree  of  Master  of  Arta  is  also  con- 
ferred. A  number  of  annual  scholarships  in  the 


various  departments  provide  incomes  of  976  to 
$300  for  needy  students.  Two  tables  at  seaside 
laboratories  are  maintained  by  the  college,  which 
also  contribntes  to  the  support  of  a  table  at 
the  zoological  station  at  Naples  and  to  the  classi- 
cal schools  at  Athens  and  Rome.  The  college 
buildings,  centrally  located  in  the  town,  include 
College  Hall,  ctmtainin^  the  offices  of  adminis- 
tration; Seelye  Hall,  with  20  recitation  rooms; 
the  John  M.  Greene  Hall,  an  auditorium,  with 
a  seating  capacity  of  about  2300;  the  Library, 
omtaining  botdu  and  pamphl^  to  the  nnmbw 
of  63^1 ;  Lilly  HaU  of  Scleaoe;  Chonistry  ^11, 
in  part  the  gift  <rf  the  class  of  1896;  a  well- 
equipped  observatory;  Mnsio  Hall;  tiie  HUlyer 
Art  Gallery,  containing  extensive  collections, 
with  an  endowment  of  $60,000  for  their  Increase ; 
the  Alunuua  Gymnastiim;  and  the  Lyman  Plant 
House,  which  with  the  botanic  gardens  furnishes 
material  for  laboratory  work  and  opportunity 
for  qweiiJ  invBStigations.  In  1916-16  the  stu- 
dent mrollment  was  1724  and  the  faculty  num- 
bered 163.  The  endowment  was  $2,182,000,  the 
grounds  and  buildings  were  valued  at  $1,890,000, 
and  the  income  was  $483,000.  The  president  in 
1916  was  Marion  L.  Burton,  DJ>. 

SmTH-DORBIEN,  SiB  Horace  Lockwood 
(1858-  ).  A  British  soldier.  He  was  edu- 
cated at  Harrow  and  entered  the  army  in  1876. 
Between  1879  and  1886  he  served  with  distinc- 
ticm  tn  the  Zulu  War,  in  the  Egyptian  War,  in 
the  NUe  expedition  with  the  Egyptian  army,  in 
the  Sudan  campaign,  and  in  the  Sudan  Fr<mtier 
Field  Force.  Thereafter,  until  1898,  when  he 
accompanied  another  Nile  expedition,  he  served 
in  various  parte  of  India.  In  1000,  as  major 
general,  to  which  rank  he  had  been  promoted,  he 
commanded  a  brigade  and  a  diviuon  in  the  South 
Afriou  War.  He  was  adjutant  general  in  India 
(1901-03)  and  oiMnmanded  the  FonrUi  Division 
there  (1903-07).  He  was  made  lieutenant  gen- 
eral in  1906  and  ^eral  in  1912.  In  1907-12  he 
was  commander  in  chief  at  Aldershot  and  in 
1912-14  held  the  Southern  command.  On  the 
outbreak  of  the  European  War  in  1914  he  was 
given  command  of  an  army  cMrps  in  the  British 
expeditionary  force  sent  to  France  and  led  his 
corps  with  great  skill  and  energr,  both  Ui  meet- 
ing the  onset  of  the  Qermans,  wno  outnumbwed 
the  British  four  to  one,  and  in  conducting  the 
retreat  from  Muis  so  as  to  preserve  the  morale 
and  strength  of  bis  men.  In  December,  1916,  he 
was  given  supreme  command  of  the  expedition 
a^inst  German  East  Africa.  Shortlv  after  be- 
ginning his  campaign  he  was  taken  ill,  resigned, 
and  was  succeeded  by  Qen.  Jan  Christian  Smute 
(q.v.).  In  1904  he  was  knighted  (K.aB.).  and 
li^r  he  received  the  G.G.B.  and  the  Q.CM.Q. 

SUITHTZBLD,  or  SXOOTHFIELD.  An 
historic  cattle  market  in  London,  mentioned  as 
early  as  1160  and  since  1868  tae  seat  of  the 
Caitral  Meat  Market,  covering  3%  acres.  In 
the  twelfth  century  Smoothfleld  was  an  open 
spot,  which  served  the  citizens  as  a  playground 
and  promenade.  It  was  outeide  the  city  walls. 
Here  Wat  lyier  met  bis  death  in  1381,  and  the 
place  is  associated  witii  trials  battle,  touma- 
mento,  the  buming  of  martyrs,  and  piUilic  exe- 
cutions during  many  cMituries.  The  mo«b  cele- 
brated fair  in  England,  Bartholomew  Fair  (q.v.), 
was  formerly  held  in  Smithfleld. 

SUITHS  FALLS.  A  town  of  Lanark  County, 
Ontario,  Canada,  39  miles  southnrouthwest  of 
Ottawa,  on  the  Rideau  River  and  Canal  and  on 
the  Canadtao  Pacifle  and  the  Caaadiaa  Ncnrtheni 
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railways  (Bfap:  Ontario,  K  3).  It  posaeBBes  a 
public  library,  a  coll^ate  institute,  two  hos- 
pitala,  aud  a  park.  It  has  Aourishii^  mannfae- 
turea.   Pop.,  1901,  615$;  1911,  0370. 

BKITJFSOV,  Jahbs  (1766-1889).  A  Brii- 
iah  mineralogy  and  the  foundw  of  the  ^itii- 
sonian  Institution  (q.v.)  at  Washington.  In 
early  life  he  was  known  as  James  Lewis  (or 
Louis)  Macie.  He  was  bom  in  France,  the  nat- 
oral  son  of  Hugh  &nithson,  first  Duke  of  North- 
umberland, and  of  Mrs.  Elizabeth  Keate  Macie, 
a  monber  of  the  Huiu^rford  family  of  Studley. 
He  studied  at  Pembroke  College,  Oxford,  and  be- 
came «  fellow  of  the  Royal  Society  in  1787.  He 
read  28  pwers  before  the  Boyal  8ocie^  and  pub- 
lished 18  in  Thomson's  A.imaU  of  PMloaophy. 
A  large  collection  of  minerals  left  by  him  were 
destroyed  by  fire  in  the  Smithsonian  Institution 
Building  in  1865.  He  was  associated  with  some 
of  the  most  notable  scientists  of  his  time.  Smith- 
son  passed  a  large  part  of  his  life  on  the  Conti- 
nent and  died  in  Genoa,  Italy.  His  remains 
were  removed  to  the  United  States  in  1904  aud 
are  interred  In  the  grounds  <A  tlw  Smithsonian 
Institution.  Smithson  was  never  in  America, 
and  it  is  not  known  what  induced  him  to  give 
his  fortune  to  the  United  States,  except  that  a 
sense  of  wrong  in  the  ille^timacy  of  bis  birth 
alienated  him  from  his  native  land.  Bel^ive  to 
hfs  bequest,  he  wrote:  "My  name  shall  live  in 
the  memory  of  man  when  the  titles  of  the 
Morthumbnlamds  and  the  Pemies  are  octinet 
and  fMgotten."  Craisult:  W.  J.  Rheee,  "ftnith- 
son  and  his  Bequest,"  and  "Sci»tific  Writings 
of  James  Smithstm,"  in  Smithsonian  Institution, 
MiMellaneouB  OolleoHona,  vol.  xxi  (Washington, 
1879-80) ;  8.  P.  Langley.  "James  Smithson,"  in 
The  Smithaoman  Inttitution,  18^6  to  1896  {ed. 
\jry  6.  B.  Goode,  ib.,  1897) ;  id.,  Removal  of  the 
Bemaitu  of  Jamee  Bmithaon  (ib.,  1904) . 

SKZTHSOinAlT  INSTITUTIOV,  Ths.  An 
institution  in  Washington,  District  of  Gtdumbia, 
created  by  an  Act  of  Congress  on  Aug.  10,  1846, 
in  accordance  with  the  mil  of  James  Smithson 
(q.T.),  who  bequeathed  the  reversion  of  an 
tate  amounting  to  9516,109  to  tiie  United  States 
to  be  devoted  to  the  "increase  and  diffusion  of 
knowledge  among  men." 

History.  The  regents  appointed  to  carry  out 
the  provisions  of  ^liUison  s  will  elected  Joseph 
Heqfy  as  executive  offioo*.  He  recmnmended  to 
"inetease  knowledge"  by  these  methods:  (1)  to 
stimuli^  men  of  talent  to  make  ori^nal  re- 
searches by  offering  rewards  for  moQMra  con- 
taining  new  truths,  and  (2)  to  approi>riate  an- 
nually a  portion  of  the  income  for  particular  re- 
searut  under  direction  of  suitable  persons.  To 
"diffuse  knowledge"  he  proposed  (1)  to  publish 

geriodically  reports  on  the  pn^ess  of  different 
ranches  of  knowledge  and  (2)  to  publish  oeea- 
sional  separate  treatises  on  generM  subjects. 

Undor  Henry  was  begun  the  construction  at  a 
building,  desinied  by  James  Renwick  in  Norman 
style,  which  has  nnee  been  the  h<mie  of  the 
SmitiiscHiian  Institution.  A  library  was  formed 
by  exchange  and  purcliase  and  museum  materials 
collected.  Research  was  fostered.  One  of  the 
first  subjects  to  be  studied  under  its  direction 
was  the  phenomena  of  storms,  and  the  investiga- 
titms  of  Espy  and  others  led  to  the  establishment 
1^  a  tel^aphic  weather  serriee,  subsequently 
the  Weather  Bureau.  The  material  collected  by 
e^oring  expeditions  and  Pacific  railway  sur- 
veyi  was  deposited  hoe,  and  that  led  in  time 
to  the  formation  of  the  United  States  National 


Museum  (q.v.).  "Diffusion  of  knowledge"  was 
inaugurated  by  issuing  various  publications. 
These  include:  (1)  Smithaoniw  Contributiotu 
to  Knowledge,  a  quarto  series  of  ipemoirs  em- 
bracing records  of  extsnded  ori^nal  investiga- 
tiooB  and  researches,  which  b«gan  in  1848  wi^ 
a  mtmograph  by  Sqnier  and  Davis,  and  now  ciHn- 
prises  36  quarto  volumes.  (2)  BmitheotUan  Mi»- 
oellaneoue  CoHeotiona,  an  octavo  series  of  papers 
on  the  present  state  of  knowledge  on  particular 
branches  of  science,  which  be$>n  in  1860.  The 
series  includes  the  valuable  meteorological,  geo- 
graphical, physical,  and  mathematical  tables. 
Since  1903  a  quarterly  issue  has  been  published 
as  part  of  this  series.  (8)  AtmwU  Roportt  of 
the  Board  of  Begenta,  also  octavo  in  form.  These 
oonaist  of  the  reports  and  proceedings  of  the 
ofiioers  of  the  institution,  with  a  general  appen- 
dix containing  a  sdection  of  m«noirs  of  interest 
to  collaborators  and  correapondaits  of  the  insti- 
tution, teachers,  etc.  These  reports  began  in 
1847  and  have  been  pnbli^ed  annually  since. 
Each  department  of  toe  instituticm  also  issues 
reports  in  its  own  field,  and  since  1910  the  Insti- 
tution has  liad  charge  of  the  publication  of  the 
Harriman  Alaeka  Seriet. 

Besearch  Library.  The  puUication  of  these 
different  series  led  to  an  extensive  exchange  with 
learned  soci^ee,  resulting  in  a  most  notable  col- 
lection, the  greater  portuHi  of  which  has  been 
deponted  in  the  Library  of  CMigress.  A  work- 
ing library  is  maintained  at  the  institution  and 
includes  seme  800  current  fdrdgn  and  domestic 
scientific  periodicals. 

iBtematlonal  Exebangea.  In  1851  a  system 
of  intematiimal  exchangee  was  established  pri- 
marily for  the  circulation  oi  the  Smithsonian 
publications,  but  in  1867  the  duty  of  exdianging 
official  documents  for  similar  works  published  by 
foreign  departments  was  asngned  to  this  service. 
Hiis  work  was  placed  npw  an  intematiraul 
basis  by  treaty  with  various  nations,  as  the  re- 
sult of  a  coniereaice  held  at  BrusHels  in  1886. 
Since  the  establishment  of  this  department  more 
than  4,000,000  packages  of  books  have  tteen  dis- 
tributed through  it.  In  1914  there  were  handled 
341,667  packages.  This  bureau  is  supported  by 
an  annual  appropriation  ironx  Congress. 

National  Knaeum.  See  Unitbi)  States  Na- 

TnXBTAL  MUSBCIC. 

Bnieau  of  Amwican  Xthnology.  Early  in 
its  history  the  Smithscmian  Institution  showed 
an  interest  in  American  anthropology,  chi^v  in 
ethnology,  with  special  referoice  to  American 
Indians.  Tram  1867  various  exploring  parties, 
under  the  directiMi  of  John  W.  Powell  (q.v.), 
were  sent  out.  Special  moition  is  due  the 
exploration  of  the  Grand  Cafion  of  the  Colorado. 
Subs^entiy  the  United  States  Gewnphieal 
and  Qeologieal  Survey  of  the  Itoeky  Mountain 
regitm  was  organized  under  Major  Powdl  and 
the  collections  deposited  in  the  National  Mu- 
seum. On  the  conB<^idation  of  the  various  geo- 
logical surveys  in  1870,  the  Bureau  of  American 
Ethnology  was  established  by  Act  of  Congress 
and  placed  under  directitm  of  the  Smithsonian 
Institution;  it  has  since  been  continued  with 
appropriations  from  Congress.  It  publishes  An- 
nual Reports,  quarto,  be^in  in  1879,  and  a  series 
'  of  octavo  bulletins  begun  in  1877;  it  also  com- 
pleted the  Contributione  to  North  Amerioan  Bth^ 
nology,  a  series  of  nine  quarto  volumes  b^:im  in 
1877.  The  first  director  of  the  bureau  was 
Powell,  who  continued  in  that  office  until  his 
death  in  1902,  when  he  was  sneeeeded  by  WilUam 


Digitized  by 


Google 


sxiTSBONiAsr  nrarinmoN 


ao6 


H.  HolmeB.  In  1916  the  ethoolo^Bt  in  cliarge 
was  F.  W.  Hodge,  who  took  office  in  1010. 

Natiotuil  Zoolotfical  Park.  A  desire  to  pre- 
serve the  Tild  animalB  of  the  continent  that 
were  disappearing  led  to  the  establishment  of 
temporary  quarters  for  captive  specimens  in  the 
vicinity  of  the  Smithsonian  Building.  Tliis  col- 
lection grew  until  in  1800  Congress  appropriated 
$200,000  for  the  purchase  of  about  170  acres  of 
land  in  Rock  Creek  Valley,  near  Washington, 
and  in  that  year  established  a  National  Zoolog- 
ical Park,  under  the  direction  of  the  Smithsonian 
Institution.  A  collection  of  over  1400  animals 
is  cared  for  in  the  park. 

AstrophTsleal  OMerratory.  The  early  de- 
sire of  the  founders  that  a  portion  of  the  bequest 
should  be  devoted  to  researdi  in  physics  found 
culmination,  soon  after  the  appointment  of  Lang- 
ley  to  the  secretaryship  of  the  institution,  in  the 
annual  appropriation  by  Ccmgress,  be^nning  in 
1891,  of  $10,000,  since  increased  to  $14,000,  for 
maintenance  of  an  astrophysical  observatory. 
Apjwratus  valued  at  about  $30,000  has  been  ae- 
eumulated.  Cmslderable  investigation  under 
the  immediate  direction  of  Langley  was  carried 
on,  especially  on  the  infra-red  portion  of  the 
spectrum,  and  the  observatory  has  issued  a  vol- 
ume of  AimaU. 

Iiangley  Aarodynamlcal  Laboratory.  The 
laboratory  was  reopened  in  1913  for  the  "study 
of  the  problems  of  a^rodromics,  particularly 
those  of  aerodynamics"  with  a  view  to  securing 
the  safety  of  aSrial  loeomotioD  "for  the  purposes 
of  commerce,  naticmal  defense,  and  the  welfare 
of  man."  The  investigations  tended  to  rdiabili- 
tate  the  Langley  aeroplane,  the  first  capable  of 
sustained  free  flight  with  a  man,  and  invented 
in  1896.    See  AKbonautics. 

Research.  In  1891  Thomas  6.  Hod^ins 
made  a  donation  of  $200,000  to  the  Smithsonian 
Institution,  of  which  the  interest  of  $100,000  is 
permanently  devoted  to  the  increase  and  diffu- 
tion  of  more  exact  knowledge  of  the  nature  and 
pr(^>erties  of  atmospheric  ur.  In  accordance 
with  this  bequest  a  prize  of  $10,000  was  awarded 
to  Lord  Rayleigh  and  Sir  William  Ramsay  in 
1895  for  the  discovery  of  the  element  argon  in 
the  atmosphere.  A  medal  bearing  the  name  of 
Uod^ins,  given  for  important  contributions  to 
knowledge  concerning  the  nature  and  property 
of  air,  or  for  practical  applications  of  existing 
knowledge  to  the  wdfare  of  mankind,  was  es- 
tablished and  was  awarded  to  James  Dewar  in 
1899  for  researches  on  the  liquefaction  and  solid- 
iflcatios  of  atmospheric  air  and  in  1001  to  J.  J. 
Thomson  for  investigation  on  the  conductivity 
of  gases,  especially  gases  composing  air.  Numer- 
ous grants  from  the  Hodgkins  fund  have  been 
made  to  students,  both  in  the  United  States  and 
abroad,  engased  in  this  study.  In  1908  the  topic 
for  the  Hodgnns  fond  prize  was  on  "the  relation 
of  atmoq>hOTio  air  to  tuberculosis."  For  many 
years  a  table  for  orij^nal  investigation  in  biol- 
ogy has  been  supportol  by  the  institution  at  the 
Naples  Zoological  Station.  Banning  with  1906, 
Congress  made  an  appropriation  to  continue  this. 
In  1912  the  Smithsonian  Institution  became  con- 
nected, throng  the  presence  of  its  secretary  on 
the  board  of  directors,  with  the  Research  Corpo- 
ration organized  in  New  Tork  in  that  year.  The 
institution  may  recnve  funds  for  research  and 
experimentation. 

International  Catalogue.  Subsequent  to  a 
conference  held  in  London  in  1808,  an  inter- 
national eatalogne  of  sdentifle  literature  was 


undertaken  in  England  and  cataloguing  was  be- 
gun about  1900.  The  collecting  of  titles  of 
American  scientific  publicatims  was  accepted  by 
the  Smithsonian  Institution  and  has  since  been 
omdueted  under  its  supervision.  In  1914  the 
institntion  sent  to  Ltmdon  28,606  referaioe 
cards,  making  a  total  of  318,936  prepared  in  the 
United  States  since  1001. 

American  History.  In  1889  the  American 
Historical  Association  (q.v.)  was  incorporated 
by  Act  of  Ccmgress  and  authorized  to  report  an- 
nually to  the  secretary  of  the  Smithsonian  Insti- 
tution concerning  the  conditi<m  of  historical 
study  in  America.  Colleeti<NU,  manuscripts, 
hooks,  pamphlets,  and  other  material  for  the 
history  of  tnis  association  are  deposited  in  the 
Smithsonian  Institution  and  the  National  Mu- 
seum. In  1896  the  National  Society  of  the 
Daughters  of  the  American  Revolution  was  in- 
corporated. Their  collection  is  deposited  in  the ' 
Natitmal  Museum. 

Funds.  To  the  original  bequest  of  Smlthscm 
other  ^fts  uid  bequests,  inehulng  over  $200,000 
fr<m  liKHnas  O.  ihklgkins,  have  been  added;  also 
funds  held  in  bonds  and  real  estate  devised  to 
tiie  institution ;  making  the  property  which  gives 
the  income  about  $1,000,000.  The  total  resources 
available  in  1914  amounted  to  $124,623.94. 

The  institution  has  had  the  following  secre- 
taries: Joseph  Henry,  1847-78;  Spencer  F. 
Baird,  1878-87 ;  Samud  Pierp<mt  Langley, 
1887-1006 ;  Charles  DocditUe  Waloott.  1906- 

Consult  O.  B.  €k>ode  (ed.).  The  Bmithttmian 
InttituUon,  1846-1896  (Washington,  1897),  and 
W.  J.  Rhees  (ed.),  Th«  Bmithmmian  Imtitution, 
Docummtt  Relatim  to  its  Origin  and  History, 
ISS^-mo  (2  vols.,  ib.,  1901). 

SmTH'SONTTE  (named  in  honor  of  James 
Smithwm).  A  mineral  zinc  carbonate  crystal- 
lized in  the  hexa^nal  system.  It  has  a  vitreous 
lustre  and  is  white  to  gray  and  lig^it  green  and 
brown  in  coIm*.  It  occurs  with  galena  and  other 
zinc  minerals,  also  with  o(^per  and  iron  ores  in 
veins  and  in  beds,  and  is  sometimes  produced  by 
the  action  of  zinc  sulphide  on  carbonated  waters. 
The  zinc  is  often  partially  replaced  by  copper, 
iron,  or  manganese.  Smithsonite  occurs  crystal- 
lized or  in  botryoidal  and  atalactitic  forms, 
granular  or  earthy.  The  rich  colored  varieties 
are  occasionally  cut  for  cabinet  gems. 

SMITH  SOUND.  The  channel,  abouV  30 
miles  wide,  separating  Ellesmere  Land  hom  the 
Prudhoe  Land  vi  Greenland  and  conneoUng 
Bafiin  Bay  with  Kane  Basin  (Map:  Canada, 
Q  1  ] .  The  sound  was  discovered  by  Bylott  sod 
Baffin  in  1616.  For  subsequoit  explorations,  see 
PoLAB  Research. 

SMOCK,  John  ConovEB  (1842-  ).  An 
American  geologist,  born  at  Holmdel,  N.  J.,  and 
educated  at  Rutgers  College,  where  he  graduated 
In  1862.  He  became  professor  at  Rn^^  in 
1871,  after  having  studied  Usit  two  years  at  the 
Mining  Academy,  Freiberg,  and  at  the  Univer- 
rity  of  Berlin.  From  1864  to  188S  he  assisted 
on  a  geological  survey  in  New  Jersey  and  from 
1890  to  1901  he  was  geologist  of  that  State.  He 
wrote  Clmate  of  Tiewi  Jertey  (1881),  Buildwff 
Stone  in  New  Tork  (1888),  and  volumes  iii  and 
iv  of  Qet^ogUMl  Bwrvey  of  the  State  of  .Vetr 

^SoHALOiA  (C.1815-I007)  (corrupted  from 
Shmotfuala,  preacher,  the  name  assumed  by  him 
in  later  life).  The  originator  and  high  pnest  of 
the  "Dreamer"  Indian  religion  of  the  Columbia 
River  rq^on.   He  was  diiel  of  tlw  Wanapnnip 
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a  small  tribe  Uviiig  about  Priesta  Rapids  on  the 
upper  Columbia,  Washington.  About  1860  he 
announced  that  he  had  been  in  the  spirit  worlds 
fnMn  which  he  had  returned  to  deliver  a  new 
revelation,  the  burden  of  which  was  an  immedi- 
ate return  to  the  primitive  Indian  customs.  He 
fell  into  frequent  prolonged  trances,  in  which 
he  WM  perfectly  insouibte  to  the  most  painful 
testa  and  from  which  be  always  ematged  witii  a 
fresh  rerelation  fron  the  sidrit  world.  He  for- 
bade his  disdplea  to  follow  the  white  man's  road> 
to  use  liquor  or  tobacco,  or  to  sell  their  lands. 
His  following  soon  included  nearly  all  the  In- 
dians of  eastern  Washington  and  Oregon  and 
western  Idaho.  About  1870  the  matter  came  to 
the  notice  of  the  government  from  the  refusal  of 
the  "Dreamers"  to  come  under  reservation  re- 
sirietioiu.  In  1884  his  doctrines  were  nude  the 
subject  <rf  a  qpedal  military  investigation  in 
eoDneetion  with  land  tronbles  on  the  Yakima 
reservation.  There  were  then  two  principal 
Dreamer  churches — at  Priests  Rapids,  where 
Smohalla  resided,  and  at  Union  Oap  on  the  res- 
ervation. Besidcw  Sunday  services  at  these,  ac- 
cording to  their  own  ritual,  the  Dreamers  had  a 
memorial  lamoit  for  the  dead  in  early  spring,  a 
salmon  thanksgiving  in  April,  and  a  berry 
thanksgiving  in  the  fall,  each  being  acoompanied 
by  processions,  bell  ringing,  trance  reoitMS,  and 
a  feast.  Consult  James  Mooney,  The  Ohott 
Dance  Religion  (Washington,  1807). 

BlffOirRT.BSS  POWJ^B.  An  explosive  sub- 
stance that  bums  without  developing  mudi 
smdce  and  is  used  chiefly  for  military  purposes. 
The  present  employment  of  smokeless  powder 
may  be  said  to  luive  begun  with  the  invoitiwQ  of 
poudn  B.  by  VieiUe  in  France  in  1886. 

Outtmann  divides  the  smokeless  powders  into 
three  classes,  as  follows:  (I)  powders  in  which 
gvncotton,  either  the  insoluble  or  the  soluble  vari- 
ety alone,  ia  used,  which  by  the  aid  of  a  solvmt 
has  been  converted  into  a  plastic  substance,  then 
formed  into  flakes  or  cords  and  hardened  or  "in- 
durated" by  the  evapwation  p{  Uie  solvent;  (2) 
powdera  in  which  a  mixture  of  nitroglycerin  and 
either  dinitro-  or  trlnttio^UuIose  is  trans- 
fMmed  into  a  mbberllke  substance,  either  with 
or  without  the  ud  of  a  solvent;  and  (3)  powders 
that  contain  nitroderivatives  of  the  anunatio 
hydrocarbons,  either  by  themselves  or  in  coB' 
nection  with  nitoooellulose.  The  nibtxselluloBe 
powders  are  those  most  generally  used  and  the 
prooess  of  manufacture  consists  in  steeping  cellu- 
lose in  a  mixture  of  nitoio  and  sulphuric  adds 
and  brining  the  resulting  nitroeeUulose  into 
the  coUddal  eondition  trsatment  with  some 
solvent  such  as  a  mixture  of  alcohol  and  ether, 
ethyl  acetic  estor,  or  acetone.  Hie  solvent  cbosoi 
depends  on  the  diaracter  of  the  cellulose  nitrate 
used  and  the  special  qualities  sought  in  the  prod- 
uct. In  certain  of  the  smokeless  powders  oxidiz- 
ing agents,  such  as  the  nitrates  of  metallic  bases, 
are  added  to  increase  the  velocity  of  combustion 
of  the  explosive,  and  when  the  action  of  ihe  ex- 
{dosive  is  too  ii(dent  a  deterrent  or  substance 
rich  in  caihon  !a  added.  The  coUcdd  enbstance  is 
then  cut  into  flakes  by  machines,  or  as  orifi^nally 
in  Italy  forced  through  spa^etti  machines,  and 
formed  into  cords,  either  suld  or  perforated,  of 
the  desired  dimensions,  which  are  then  cut  into 
grains  and  indurated. 

Smokeless  sporting  powders  for  use  in  rifles 
are  made  in  the  manner  described  above  for 
nndl-ann  military  powders,  but  they  are  too 
dense  Icr  use  in  shotguns  and  foxing  piecea. 


Hence  a  porous  bulky  grain,  which  Is  meamred 
instead  of  being  weighed  out  into  charges,  jxa^ 
as  black  sporting  powder  has  for  long  been,  is 
made  by  cemaiting  together,  with  agitation,  par- 
ticles of  nitroeeUulose.  Some  are  so  lightly 
cemented  that  they  may  be  easily  crushed  be- 
tween the  thumb  and  finger,  and  there  is  danger 
of  such  grains  being  crushed  to  dust  in  the  cham- 
ber of  the  mat,  produciiur  there  an  e»XBsive  prea- 
Bure.  hy  Vcm  Freeden^  process  of  gnunilsting 
an  emulsioa  of  cellulose  nitrate  in  amyl  acetate 
by  rotation  in  water,  a  bulk  grain  is  obtuned 
which  is  hardened  throughout  and  strongly  re- 
sists crushing.  All  these  powders  yield  a  faint 
haze  due  to  the  condensation  of  combustion  prod- 
ucts. Though  smokelessnesB  is  the  charax^ria- 
tic  of  these  powders  which  has  attracted  popu- 
lar attention,  their  superiw  powor  is  a  factor  d 
prime  importance,  for,  white  blai^  guapowd» 
imparted  to  the  projectile  an  initial  velocity  of 
1700  feet  per  second,  initial  velocities  of  over 
3000  foot  seconds  have  been  attained  with  smcJce- 
lesB  powders,  and  this  has  compelled  fighting 
modem  mgagementa  in  open  ord^  and  at  long 
range  and  demanded  an  increase  in  thickness  and 
resistance  of  the  armor  of  battleships.  See 

ElXFIiOSIVES. 

Among  tile  varions  smt^eless  powders  are: 
ballittite,  invented  by  Alfred  Nobel  in  1888,  and 
made  in  England ;  oor^te,  invented  by  Sir  Fred- 
erick Abel  and  James  Dewar,  and  made  in  Eng- 
land ;  Du  Pont  potoder,  invented  by  P.  C.  &  P. 
S.  Du  Pont  in  1893,  and  made  in  Wilmington, 
Del. ;  indurite,  invented  by  Charlra  E.  Munroe  in 
1880,  and  made  at  Newport,  R.  I.;  oibalite,  in- 
vented by  J.  K.  von  Falkenstein,  and  made  in 
Oermany;  poudre  J.,  invented  by  Bruneau,  and 
poudre  pyroeBj/4e,  made  by  the  French  govern- 
ment; Troitdorf,  Von  FOnter,  Walaro^,  and 
Wetteren  powders,  made  in  Oermany,  each  of 
which  varies  slifj^tly  from  the  others  in  the 
preparation  of  the  mixture  or  proportions  of  the 
ingredients. 

Consult  the  history  of  the  develofHuoit  of 
smokeless  powders  given  in  Charles  E.  Munroe's 
presidential  address  beftffe  the  Washington  See- 
Mon  of  the  American  Chemical  Sodety  in  1806; 
also  J.  A.  Longridge,  Smokeleu  Powder  amd  Hm 
Influence  on  (htn  ConttructUm  (London,  1890) ; 
O.  Guttmann,  The  Manufacture  of  Eenplogivea 
(ib.,  1896);  J.  B.  Bemadou,  Smokelesa  Poicder, 
Nitro-Cellulo$e,  and  Theory  of  Cellulose  Molecule 
(New  York,  1901) ;  P.  Q.  Sanford,  yitro-BcBplo- 
Hvea  {2d  ed.,  ib.,  1006) ;  H.  Brunswig.  Baplo- 
tive$:  A  Synoptio  and  CrttictU  Treatntent  of  the 
lAiwatwre;  EngUrii  translation  by  Munroe  and 
Kibler  (ib.,  1912). 

SKOKB  nrrXSAD'CE.  Smoke  Is  produced  by 
the  incconplete  combu8ti<m  of  fuel,  tiny  bits  of 
unconsumed  matter  being  wafted  into  the  air  by 
the  eases  which  are  liberated  and  not  decom- 
posed. In  order  to  effect  complete  combusti<m 
it  is  necessary  that  all  the  constituent  gases  be 
raised  to  a  very  high  temperature  and  mixed 
Willi  oxygen  befwe  the  temperature  falls. 

In  recent  years  a  number  of  American  states 
have  authoniced  some  or  alt  cities  within  thdr 
boundaries  to  prohibit  the  emission  of  dense 
smoke  from  chimneys  and  smcJcestacks  and  to 
establish  special  departments  to  abate  the  smoke 
nuisance.  The  smoke  nuisance  has  also  been  the 
subject  of  legislation  in  European  countries, 
notably  in  Great  Britain. 

The  exaet  effect  of  smoke  on  health  has  not 
been  established,  but,  eulnding  snnli^t  and  fill- 
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ing  the  mir  with  soot  and  sometimeB  with  gases, 
it  is  thought  to  be  injurious.  Studies  at  Pitta- 
burgh  have  led  to  the  conclusion  that  smoke 
there  increases  the  mortality  from  pneumonia, 
hut  does  not,  to  saj  the  least,  increase  the 
tuberculosis  deatii  rate.  The  economic  loss 
canaed  by  wauk»  in  cities  is  great,  both  through 
the  impmect  otunbustioD  of  coal  tiiat  causes  the 
smoke  and  also,  and  often  far  more,  because  of 
the  damage  it  eauses  to. buildings,  fumisfaings, 
goods,  ana  the  like.  The  electrification  of  steam 
railways  in  cities  lessens  Bm<^e,  but  not  to  such 
a  d^roe  as  is  popularly  supposed.  This  and 
various  other  notwle  ocmclusions  are  presented 
in  a  repcvt  tm  Sm(dEe  Abatoitent  and  Bailway 
Electriflcation  at  CAicago,  made  by  the  Chleago 
Railway  Electrifioation  CMnmission  in  behalf  of 
the  Chicago  Association  oi  Commerce,  publidked 
at  Chicago  in  Decemt)er,  1015,  and  abstracted  in 
the  leading  railway  ^gineering  papa's  of  that 
time.  Extensive  studies  of  the  whole  sm(^e 
problem  begun  at  Pittsburg  in  1912  are  noted 
m  the  following  bibHwraphy. 

Coiuult:  W.  Nicholson,  Smoke  Abatement 
(LondcRi,  1909);  Booth  and  Kershaw,  Smoke 
Preventio*  amd  Fm^  Eeonomv,  based  on  tl!|e 
German  work  ot  E.  Scbmatidla  (ib.,  1908); 
W.  IL  Barr,  The  Oombvetion  of  Ooal  and  the 
Prevention  of  Smoke  (New  York,  1913) ;  Mellon 
Institute  of  Industrial  Research,  Smoke-Inveeti- 
gation  BulleOne  (Pittsburg,  1912  et  seq.),  nine 
bulletins  up  to  191S  dealing  with  various  phases, 
No.  2  (1913)  being  an  extensive  annotated  bib- 
Uonmphy;  W.  B.  Munro,  Bibliography  of  Munio- 
ipai  Oovemment  { Cambridge,  Masa,  1916). 

SOCOKB  PIPE.  A  pipe,  usually  of  thin  iron 
or  steel,  which  serves  to  conduct  we  gmoke  and 
gasee  of  a  steam  boiler  to  the  open  air.  In  large 
vessels  there  are  usually  several,  in  some  in- 
stances with  a  diameter  of  more  than  2S  feet 
and  a  bei^t  of  125  feet  above  the  furnaces.  Tlie 
area  of  the  cross  section  of  the  pipe  depends  upon 
the  amount  and  speed  of  the  gases  expected  to 
escwe.  The  q>eed  of  the  moving  oases  (i.e.,  the 
draft)  is  much  accelerated  by  fncreasiiw  the 
heifl^t.  Most  steamship  companies  have  ^>pted 
difTcfHit-colored  bands  or  painting  for  the  amoko 
pipes  of  their  ships  as  distinguishing  marks. 

SMOXX    TELEGRAPH.      See  Mujtabt 

8K0K7  (or  Gbkat  Shokt)  KOVHTAIHS. 
A  divi8i<m  of  the  Appaladiians.    See  Unaka 

MOUHTAntB. 

smO-lyfinsk'.  A  government  of 
Rossia  (Map:  Russia,  D  3).  Area,  about  21,624 
square  miles.  Tlie  northern  part  bdongs  to  the 
central  elevation  of  Europwm  Russia  and  is 
generally  hilly.  In  the  south  and  the  east  the 
siu'face  IS  mostly  level  and  marshy  in  the  north- 
west. The  OovemniMit  of  &nolensk  is  well 
watered  by  the  Dnieper,  DUna,  and  several  trib- 
utaries of  the  Volga  and  the  Oka.  The  soil  is 
moatl^  unfertile,  and  about  one-third  of  the 
government  is  rtiU  covered  with  forest.  The 
principal  agricultural  products  are  rye,  oats, 
and  flax.  Stock  raising  is  in  a  state  of  decline, 
while  the  house  industry  is  only  slightly  devel- 
oped. Of  late  there  has  been  a  considerable 
growth  in  the  manufacturing  industries.  Oil, 
textiles,  trimmed  lumber,  and  spirits  are  the 
chief  products.  Pop.,  1912,  2,050,200,  chiefiy 
Oreat  and  White  Bus^ans.  Hie  mediaval  ^rtai- 
cipality  of  Smol^sk  is  mentioned  first  as  a 
s^iartte  state  in  1054.  It  attained  gnat  power 
in  the  twdfth  eaitnry,  but  deeUned  gfeatiy 


under  the  sway  of  the  Tatars  and  was  annexed 
to  Lithuania  at  the  beginning  of  the  fifteenth 
century.  The  region  was  permanently  reunited 
with  Russia  in  1654. 

S1C0LEN8X.  The  capital  of  the  Government 
of  Smolensk,  Russia,  situated  on  the  Dnieper, 
200  miles  west-sonthwest  of  Moscow  (Ifap:  Rus- 
sia, D  4).  The  main  part  of  the  city  on  the 
left  bank  of  the  river  is  surrounded  by  the  rem- 
nants of  the  old  walls  and  contains  the  Uspensky 
Cathedral,  with  a  venerated  picture  of  the  Vlr- 

Sin.  Th^e  are  a  seminary  for  priests  and  a 
istorico-etbnt^o^cal  museum.  The  philan- 
thropic institutions  are  numerous.  There  are 
few  industries,  and  the  export  trade  is  unim- 
portant Fop.,  1911,  71,311.  Smolensk,  some- 
times referred  to  as  the  "key  and  the  gate  of 
Russia,"  is  one  of  the  oldest  cities  of  Russia 
and  is  mentioned  by  Nestor  as  the  capital  of  the 
Slavonic  Krivitchi.  It  was  the  capital  of  the 
Principality  of  Smolensk  and  later  obtained 
Magdeburg  ri^ts  and  other  prlvil^ee  frtnn 
Lithuania.  In  1614  it  was  taken  by  the  Rus- 
sians, and  in  1011  it  was  reeovwed  by  the  Poles, 
after  a  siege  oi  20  mcmths.  ^th  its  final 
annsxatitm  to  Russia  In  1008,  Smoloiak  ms  da* 
prived  of  its  privil^ies  and  gradually  lost  Its 
unportance.  It  played  a  prominent  part  in  the 
wars  of  Peter  I  with  the  Swedes  and  is  espe- 
cially noted  as  the  scene  of  a  fierce  engagement 
between  the  French  and  the  Russians  in  August 
of  1812,  during  which  most  of  the  town  was 
burned  and  after  which  the  Russians  fled  to 
Moscow,  leaving  Smoleosk  to  the  Frenoh  torem. 

BMOLBXIBK,  Mekeail  Iiabionovttch  Gougn- 
iSRTOHK^^^moB  or.  See  Ktrrusov,  M.  I.  G. 

81C0LEN8E7  ( or  Shoun  bkim  ) ,  Pbes 
(1842-85).  A  Hebrew  writer  and  Nationalist, 
bom  near  Mogilev,  Russia.  While  studying  the 
Talmud  he  read  Russian  and  modern  Hwrew 
literature  and  abandoned  reli^ous  orthodo:gr. 
Compelled  to  leave  the  Ye$hibah  of  Shklov,  he 
traveled  throu^  Rusria,  Austria,  Germany, 
France,  and  En^aofl  and  made  extoisive  studies. 
In  the  course  of  Us  b-avds  be  found  confirma- 
tion for  hlfl  idea  that  the  essence  of  Judaism 
is  a  national  and  not  a  religious  idea.  In  fur- 
therance of  this  view  he  founded  at  Vienna  in 
1868  a  periodical,  Sa-Shahar  (Daybreak),  and 
in  it  published  several  novels  from  Jewish  life. 
His  masterpiece,  'Am  'Olam  (The  Eternal 
People),  becune  the  platform  ot  the  Jewish 
Nationalist  movenoit. 

SXOI/LBTT,  Tobias  ChBOSOi  (1721-71).  A 
British  novelist,  descended  from  an  old  Scottish 
fMUily  having  a  seat  called  Bonhill,  near  Dum- 
barton, Scotland.  Tobias  wished  to  enter  the 
army,  but  was  thwarted  by  his  gruidfather,  who 
appears  in  Roderick  Random  as  the  unamiable 
Old  Judge.  After  attending  the  Dumbarton 
grammar  school,  Tobias  was  sent  to  the  Univer- 
tity  of  Glasgow  to  qualify  for  medicine,  and 
was  apprenticed  (1730)  for  five  years  to  Dr. 
John  Gordon,  of  Glasgow.  Much  later  (1750) 
he  obtained  the  degree  of  M.D.  from  Mariecfaal 
College,  Aberdeen.  In  1789  Smollett  went  to 
London  with  a  tragedy  called  TJte  Regici^. 
Embittered  by  his  fruitless  attempts  to  get 'it 
performed,  he  accepted  the  post  of  surgeon's 
mate  on  board  the  Cumberland,  which  sailed  in 
1741  to  join  Admiral  Vernon's  fleet,  then  in  the 
West  Indtos,  on  tiie  unfortunate  expeditlMi  to 
Cartfluena.  On.  fhe  return  voyage  he  met  in 
Januuea  a  beautiful  Cretde,  whom  he  bron^t 
to  Lmidon  and  afterwards  married  (1747).  as 
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left  the  miry  for  good  in  1744,  and  settled  in 
London  as  surgeon.  As  liis  profession  did  not 
prove  remunerative,  he  turned  to  literature. 
After  some  parodies,  satirical  verse,  and  his 
vigorous  poem,  The  Tears  of  Scotland  (1746), 
aaent  the  manner  of  crushing  the  Highland 
rebeUlon,  he  published  his  first  novel,  SodsHoli 
B«mdom  (1748),  which  met  with  instant  suc- 
cess. For  it  he  drew  largely  on  family  histor;^, 
his  journey  from  Glasgow  to  London,  his 
troables  over  TKe  Regicide,  and  his  experiences 
in  the  navy.  Here  first  appear  in  fiction  the 
real  English  tars.  As  a  result  of  a  visit  to 
Paris  { 1760)  he  produced  Peregrine  Pickle 
( 1701 ) ,  eontaining  the  brilliant  but  brutal  satire 
ou  Mark  Akenside  and  the  notorioas  "Memoirs 
of  a  Laify  of  Quality"  (Prances  Hawes,  Lady 
Vane).  For  the  insertion  of  these  memoirs 
writtm  1^  Lady  Vane  herself  Smt^lett  Is  said 
to  have  received  a  handsome  fee.  After  prac- 
ticing medicine  for  a  short  time  at  Bath  Smol- 
lett returned  to  London  and  settled  at  Chelsea, 
where  he  wrote  Ferdinand,  Cotmt  Fathom 
(1763),  more  Ideal  in  motive  than  his  other 
novels.  For  some  years  he  was  ragaged  in  hack 
woi^  translating  Don  Qwiaote  (1756)  and  writ- 
ing, amtng  mugr  other  things,  a  histoiy  of 
En^and  (1787-jBS).  On  the  founding  of  the 
Critioal  Seoieie,  a  Tory  ormn  (February,  1758), 
Smcdlett  became  editor.  He  wrote  many  abu- 
sive articles,  one  of  which,  an  attack  on  Ajdmiral 
Knowles,  led  to  a  fine  of  £100  and  Imprison- 
ment for  three  months  (1759).  In  the  meantime 
his  farce  Reprieal,  or  the  Tare  of  Old  England 
(1767)  was  perfmmed  at  Dmry  Lane,  under 
the  direction  of  Ganiek.  Resuming  the  novel, 
Smollett  emtribnted  to  the  BrWih  Magaeine 
(1760-61)  The  Adioentwree  of  Sir  Launcelot 
Qreavee  (1768),  an  adaptation  of  Don  Quiaote. 
It  is  of  bibliagrajAical  interest  as  the  first  Eng- 
lish novel  to  appear  in  a  serial.  In  1762  he 
edited  the  Briton,  a  weekly  paper  started  to 
defend  the  Tory  policy  of  Lord  Bute. 

Broken  in  health  and  sordy  grieved  by  the 
death  of  his  dani^ter  <1763).  Smollett  now 
Epmt  two  years  on  the  Continoit,  where  he 
wrote  his  Travele  through  France  and  Italy 
(1766).  The  n€^  few  years  were  passed  in  a 
visit  to  Scotland,  at  Batib,  and  in  London.  The 
most  noteworthy  production  of  this  time  is  the 
fierce  political  satire.  The  Adventures  of  an 
Atom  (1769).  Now  utterly  unnerved,  he  left 
England  never  to  return  (December,  1769).  At 
a  villa  near  Lc«faom  in  Italy  he  wrote  Bwn- 
phre^  Clinker  (1771),  an  amusing  novel  in  IcA- 
tET  form,  based  upon  his  own  vain  search  for 
health  at  Bath  and  in  the  North.  For  50  years 
after  hia  death  Smollett  was  ranked  hi^  as  a 
novelist,  but  during  the  latter  half  of  the  nine- 
teenth oentnry  his  fame  unduly  sank.  Thack- 
eray was  the  last  of  the  great  novelists  to  praise 
him.  His  novds,  ocmstructed  after  the  type  of 
on  BIm,  possess  no  organic  unity.  On  the  other 
hand  he  wrote  vigorous  En^ish  and  created 
many  living  characters. 

Bibliography.  His  Miaoellancone  Worke 
have  been  published  in  various  editions  (6  vols., 
Edinburgh,  1790; -6  vols.,  London,  1796,  with 
memoir  by  R(4>ert  Anderson;  12  vols.,  ib.,  1895, 
ed.  1^  a.  E.  B.  Saintsbury;  12  vols.,  ib.,  1899- 
1901,  with  introduction  by  W.  £.  Henley).  Also 
the  Jfsmojrt,  W.  Soott,  omtalnliq;  a  famous 
eomparison  between  Fieldiiw  and  Smollett,  pre- 
ftDSd  to  Smellet^a  novelB  m  the  aTowtMs*  Li- 
trwy  (Londfln,  1821);  the  Quarterly  Bevimp, 


vols,  ciii,  dziii  (ib.,  1868,  1886) ;  R.  Chambers, 
Smollett:  Sic  Life  and  Seleotione  from  hie  Writ- 
ingt  (ib.,  1867) ;  David  Hannay,  Life  (ib., 
1887);  "Topography  of  Humphrey  Clinker,"  in 
Austin  Dobson,  E^hteenth  Century  Vignettee 
(2d  series,  ib.,  1894);  Sir  Walter  Raleigh,  in 
The  Bi^Ueh  Ifovel  (ib.,  1894) ;  Oliver  Smeaton, 
Tohiae  Smollett  (Edinburgh,  1897);  Harold 
Child,  "Fielding  and  Smollett,"  in  C<mbridge 
Hietory  of  Englteh  Literature,  vol.  x  (New  York, 
1913),  containing  an  exhaustive  bibliography. 

SICOOT,  RXD)  (1862-  ).  An  American 
legislator,  bom  at  Salt  Lake  City,  Utah.  He 
graduated  from  the  Brigham  Young  Academy, 
Provo,  Utah,  In  1879  and  in  1900  was  made  oas 
of  il»  apostles  of  the  Mormon  church.  He  was 
president  of  a  number  of  banks  and  corpora- 
titms  and  had  large  holdings  in  realty,  from  all 
of  whiA  he  aeeomulated  a  large  fortune.  From 
1903  he  was  a  member  of  the  United  States 
Senate,  There  was  strong  opposition  to  his 
serving  on  account  of  his  position  in  the  Mor- 
mon  church,  and  in  June,  1906,  the  Senate 
Committee  on  Privilege*  voted,  7  to  6,  that  he 
should  be  unseated.  It  was  officially  charged 
tiuht  he  was  a  member  of  a  body  which  encour- 
aged polygamy.  The  charge  that  he  himself 
was  a  polygamist  was  not  supported  by  proof. 
The  Senate  in  February,  1907,  voted,  42  to  23, 
that  he  was  entitled  to  his  seat  and  appro- 
priated funds  to  reimburse  him.  Smoot  was 
<»ie  of  the  ablest  of  the  Clionservative  Repub- 
licans and  was  regarded  as  a  tariff  expert.  See 
Mormons.   

SKOOTHTTELD.    See  Skitkfield. 

BMBSTt,  mrtrtt  {ScL,  monory).  In  San- 
skrit literature,  the  tedinlcal  tenn  tor  those 
works,  especially  the  Sntras  (g.v.)  which  deal 
with  civil  and  religious  usage,  regarded  as  based 
only  on  tradition  derived  from  ancient  sages  and 
not  on  divine  revelation.  Consult  A,  A.  Mac- 
donell,  Hiatory  of  San^crU  Literature  (Lon- 
don, 1913).   See  Saun. 

8MUCKEA,  Savuxl.  See  ScHinroszB, 
Saxccl. 

UEVOOUNO  (frcsn  em^gle,  LG.  amuggeln, 
to  nnuggle).  Hie  act  of  fraudulently  importing 
or  enorting  goods  from  a  country  In  violation 
of  a  law.  Such  infringement  of  the  laws  is  de- 
fined by  the  United  States  statutes  substan- 
tially as  follows:  To  "knowingly  and  willfully, 
with  intent  to  defraud  the  revenue  of  the  United 
States,  emuggle  or  introduce  into  the  United 
States  any  goods,  wares,  or  merchandise  sub- 
jeet  to  duty,  and  whidi  should  have  been  In- 
voioed,  without  paying  or  accounting  for  the 
duty,**  or  to  "make  out  or  pass,  or  attempt  to 
pass,  through  the  customhouse  any  false,  foi^ied, 
or  fraudulent  invoice."  A  person  convicted  may 
be  fined  not  exceeding  five  thousand  dollars,  or 
imprisoned  for  a  time  not  exceeding  two  years, 
or  both.  It  is  necessary  to  prove  intent  and 
knowledge  of  the  wrongful  act  in  order  to  oon- 
vict,  and  the  defense  of  innocent  intoition  is 
often  successful  in  preventing  prosecution.  Con- 
cealment of  dutiable  articles  in  baggage  is 
punishable  by  the  forfeiture  of  such  articles, 
and  the  persons  guilty  are  liable  to  a  penalty 
of  treble  the  value  of  them.  The  court  may  in 
proceedings  other  than  criminal,  arising  under 
the  revenue  laws,  direct  the  defendant  to  produce 
in  court  all  bills  of  lading,  invoices,  books,  etc., 
rslatiiw  to  the  importation  of  the  goods  in  ques- 
tion. Smugged  property  is  condemud  and  sold, 
and  the  proceeds,  after  paymoit  of  oosta  and 


Digitized  by 


Google 


sinrr  baix 


SIO 


SICTBBBT 


rewards  for  information,  if  any,  are  paid  into 
the  United  States  Treasury. 

SHUT  BAIX.   See  Bunt. 

Smrr  (probably  from  AS.  tmitta,  stain). 
A  term  for  fungi,  parasitic  upon  coraals  and 
other  plants,  characterized  by  black  dustUlw 
masses  (spores)  which  take  the  place  of  the 
natural  seed  parts  and  occur  as  well  on 
leaves,  stalks,  flowers,  and  other  plant  organs. 
There  are  about  a  dozen  genera  of  smuts  and 
many  species,  nearly  every  kind  of  cereal  being 
subject  to  the  attack  of  one  or  more.  In  some 
species  spores  which,  as  a  rule,  are  adhering  to 
the  grain  whea  sown,  germinate  at  the  same 
time  as  the  seed,  the  funcus  entering  the  young 
plantlet  in  whieh  it  derewps  unseen  until  about 
the  time  the  grain  is  b^itnning  to  head,  when 
the  flower  or  grain  becomes  filled  with  a  mass 
of  delicate  threads  which  soon  mature  their 
spores  for  the  infection  of  the  next  crop.  In 
other  species  the  infection  takes  place  (mly  dur- 
ing the  flowering  stage  of  the  host  plant.  The 
common  cereal  smuts  are  rouf^ily  grouped  into 
two  classes:  the  stinking  smnts^  so  called  from 
their  disagreeable  odor,  and  the  loose  imuts. 
Hie  tmmet  destroy  only  the  kernel;  the  latter, 
which  are  dusty  and  are  blown  away,  leaving 
a  bare  stalk,  destroy  the  iriiole  head.  The 
amount  of  injury  done  the  cereal  crops  is  very 
great.  A  conservative  estimate  places  the  an- 
nual  loss  due  to  smut  on  the  oat  crop  of  the 
United  States  at  $18,000,000.  Other  crops  and 
coimtries  suffer  in  like  manner. 

The  smuts  of  wheat,  barley,  rye,  and  oats  can 
be  controlled  to  a  great  degree  by  treating  the 
seed  prior  to  sowing  with  various  fungicides. 
Oat  smut  (Ustilago  avena),  barley  smut  {Usti- 
lago  hordei),  and  stinking  smut  of  wheat  (TiUe- 
tia  fortetu)  may  be  controlled  by  soaking  the 
seed  for  two  hours  in  one  pound  of  formalin 
in  46  to  60  gallons  of  water.  Or  the  seed  may 
be  thorou^y  wet  with  the  solution  and  allowed 
to  stand  for  tiie  same  lajgOx  of  time,  after  whieh 
the  grain  Is  sown.  For  the  other  smuts  tiie  hot- 
water  or  Jensen  treatmoit  is  recommended.  Two 
vessels  of  at  least  20  gallons'  capacity  are  filled 
with  water  (one  at  a  temperature  of  110°- 
120"  F.,  the  other  at  132»-136"  F.,  and  kept  con- 
stantly at  those  temperatures).  The  seed  is 
placed  in  covered  baskets  or  loose  bags  and 
dipped  into  the  first  for  one  to  two  minutes 
and  iitm  plunged  into  the  secmd  vessel,  raised 
and  lowered  several  times  for  10  to  IS  minutes, 
and  then  spread  to  dry.  In  Germany  drying 
the  grain  after  soaking  in  cold  water  by  plac- 
ing It  in  a  hot-air  apparatus  has  given  good 
results.  The  temperature  of  the  air  is  about 
the  same  as  that  recommended  for  the  hot  water. 
In  treating  wheat  and  barley  for  loose  smut 
(VttUaffo  tritioi  and  VttUago  nuda  respectively) 
A  preliminaiy  soaking  for  four  hours  in  cold 
waiw  Is  advised.  For  the  stinking  smuts  of 
wheat  (TilUtia  fmtma  and  TUletia  tritioi)  and 
the  covered  smut  of  barley  {Vatilago  Aordet), 
soaking  seed  for  12  hours  in  copper-sulphate 
solution  (one  pound  to  24  gallons  of  water)  and 
dipping  a  few  minutes  into  lime  water  is  also 
recommended.  In  all  these  treatments  the 
treated  seed  must  not  come  in  contact  wil^ 
smut  in  nndean  grain  bags,  bins,  or  seeding 
implements.  EM^ee  has  been  recently  oh* 
tained  that  indicates  wheat  smut  may  winter 
over  in  the  soil  in  parts  of  Washington  and 
Idaho.  A  system  of  crop  rotaticms  is  su^ngested 
where  this  oondltion  prevails. 


None  of  these  treatments  is  of  benefit  in  pre- 
vrating  maize  or  corn  smut  (VatUago  maydia). 
The  black  spores  germinate  upon  the  ground,  in 
manure  or  other  suitable  locations,  and  quiddy 
develop  thin-walled  colorless  spores  that  are  car* 
ried  by  wind,  germinate  upon  the  rapidly  grow* 
ing  tissues  of  the  corn  plant,  which  they  may 
infect  locally  at  any  time,  and  in  a  few  weeks 

E reduce  boil-like  growths.  Each  smut  mass  is 
elieved  to  represent  a  separate  infection.  De- 
struction by  burning  all  smut  balls,  whenever 
found,  is  the  only  remedy.  Throwing  them  upon 
the  ground  or  manure  heaps  or  feeding  to  stock 
will  (mly  aid  in  spreading  the  disease.  Eqwi- 
ments  with  cows  have  shown  that  com  smut  is 
not  poisonous  as  it  is  often  bdieved  to  be,  the 
animals  h»,v\a%  eaten  10  pounds  tx  more  daily 
without  any  noticeable  inoonvenioiee.  See 
BASiDioicTCErES ;  Ubediitals  ;  UsnuaniauBB; 
and  Plate  of  FuKOi,  Ttfis  of. 

SMUTS,  smtits,  Jan  Chbistian  (1870-  ). 
A  South  African  soldier  and  statesman.  He  was 
bom  In  Cape  Colony  and  was  educated  at  the 
Universi^  of  Cape  Town  and  at  Christ's  Col- 
lege, Cambridge  (of  whieh  in  1016  he  became  an 
honorary  fellow) .  After  helng  called  to  the  bar 
he  practiced  law  in  Cape  Town  for  a  year, 
went  to  Johannesburg  in  1806,  and  in  1898  was 
appointed  by  Paul  Kniger  State  Attorney  to 
the  Transvaal  Republic.  During  the  South 
African  War  ( 1809-1902 )  he  served  under  Oen. 
Petrus  Jacobus  Joubert  (q.v.)  in  NatsJ  and 
later  under  Gen.  De  la  Rey  (q.v.),  after  the 
fall  of  Pretoria.  As  commandant  of  the  Bov 
f  oreea  in  Cape  Colony  he  made  several  destrue- 
tive  raids  in  the  Cape  districts  in  1901.  Smuts 
loyally  accepted  the  results  of  the  war,  aided 
importantly  in  Uie  work  of  reconstruction,  and 
was  Colonial  Secretary  of  ihe  Transvaal  ( 1907- 
10).  He  was  the  ablest  thinker  and  debater  in 
the  National  Convention  which  resulted  in  the 
Union  of  South  Africa  in  1910.  He  became 
Minister  of  Finance  and  Defense  in  tiw  cabinet 
of  General  Louis  Botha  (q.v.),  the  fint  Pronier 
of  the  Union,  and  had  a  prominent  part  in  en- 
acting the  Defence  Act  of  1912.  During  the 
labor  troubles  at  Johannesberg,  when  strikes 
threatened,  he  proclaimed  martiad  law  and  had 
the  labor  leaders  deported.  Aft«r  the  outbreak 
of  the  European  War  in  1914  he  loyally  coop- 
erated with  Premier  Botha  in  the  measures  taken 
for  the  suppression  tii  the  Boer  rebdUons  under 
Colonel  llarits  and  Gen.  Christian  Rudolf^ 
De  Wet  (q.v.),  and  in  the  campaign  which  re- 
sulted in  toe  defeat  of  the  Germans  in  German 
Southwest  Africa  and  the  conquest  of  that  col- 
ony. In  the  general  elections  in  the  fall  of 
1915  Smuts  was  again  returned  as  a  member  of 
Parliament  and  retained  his  position  in  the 
Botha  cabinet  On  Nov.  13,  1016,  he  was  placed 
in  supreme  command  of  a  South  Africui  mili- 
tary expediticm  against  Q^man  Bast  Africa; 
but  shortly  aftervrard,  for  rea8<ms  which  In  no 
way  reflected  on  his  ability  or  loyalty,  the  com- 
mand was  given  to  Gen.  Sir  Horace  Smith-Dor- 
rien  (q.v.).  Upon  the  latter's  illness  and  res- 
ignation Smuts  was  reinstated,  and  in  Febnmry, 
1916,  had  reported  considerable  progress  in  his 
campaign.  Consult  P.  J.  Sampson,  The  Oaptturt 
of  De  Wet  (London,  1915),  and  W.  S.  Rayner 
and  W.  W.  O^haughnessy,  ffow  BotiM  and 
Smuta  Conquered  German  South  Weat  ( ib., 
1016). 

SICTBBBT,  smKbert,  or  8MIBEBT,  John 
(1084-1761).    A  Scottish  painter,  the  curliest 
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noteworthy  artist  in  America.  He  was  born  in 
Edinburgh  and  studied  in  London  in  Sir  James 
ThornhiU'B  academy  (having  Hogarth  as  a  fel- 
low pupil),  and  in  Italy  (1717).  On  his  return 
be  practiced  portrait  painting  in  London  with 
considerable  meeem.  When  Bishop  Berkeley 
received  permission  from  the  British  government 
in  1728  to  found  a  college  in  the  Bermuda 
Islands,  he  took  Smybert  with  him  to  be  pro- 
fessor of  fine  arte.  But  the  promised  funds 
were  not  forthcoming,  and  after  remaining  in 
Newport,  R.  I.,  three  years,  Berkeley  returned 
to  Engiand.  Symbert  went  to  live  in  Boston 
and  influenced  the  paiBters  Coptor,  Trumbull, 
and  Allston.  His  best  work  is  "Bisnop  Berkeley 
and  his  Family,"  a  group  containing  eight  fig- 
ures and  the  first  of  the  kind  produced  in  Amer- 
ica. It  was  painted  in  1731,  presented  to  Yale 
College  in  1808,  and  is  now  in  the  Dining  Hall 
there.  Other  portraits,  characterized  by  a  dry 
fonnal  style,  but  good  in  drawing  and  sincere 
likenesses,  include  those  of  Jonathan  Edwards 
and  Judge  Edmund  Qnin^  (in  the  Bo«ton  Art 
Museum) ;  Goremor  Endecott,  P«ter  Faneuil, 
and  Mrs.  Smybert  ( in  the  gallery  of  the  Hassa- 
chusetta  Historical  Society) . 

SXYBNA,  smer'nA,.  The  capital  of  the  Vila- 
yet of  Aidin  (or  Smyrna),  the  chief  city  of  Asia 
Minor  and  the  second  seaport  of  the  Ottoman 
Empire,  sitiuted  at  the  head  of  the  Gulf  of 
Smyrna,  and  s(»newliat  over  200  miles  southwest 
of  Constantinople,  with  which  it  Is  ocmnected 
by  rail  (Map:  Turkey  in  Asia,  A  2).  The  city 
is  laid  out  partiy  on  lerA  land  and  partly  on 
the  slopes  of  Mount  Fagns  and  presents  an  im- 
posing appearance  from  the  sea.  It  is  divided 
into  five  qnwters :  the  Moslem  Quarter,  with  its 
numerous  minarets  and  narrow  crooked  streets; 
the  Jewish  Quarter,  poor,  overcrowded,  and 
dirty;  the  Armenian  and  Oredc  quarters,  well 
built  and  European  in  their  cleanliness;  and, 
finally,  the  European  Quarter,  with  its  fine  quay, 
■hops,  and  hotels.  The  centre  of  ardusolof^cal 
interest  Is  Ifount  Pagus  with  its  rained  castle 
and  portions  of  the  Acropolis  walls,  in  which 
Greek  masonry  can  be  traced.  Of  considerable 
interest  also  is  the  Caravan  Bridge,  with  its 
Greek  and  Roman  foundations,  although  the 
statement  that  the  stream  crossed  by  it  is  the 
celebrated  Meles  is  generally  discredited.  The 
mosque  called  Hissar  Jami  is  of  some  interest. 
The  finest  Christian  diurches  are  the  Greek 
cathedral  of  St  Photini  and  the  Armenian  cathe- 
dral  of  St.  Stephen.  Smyrna  contains  numer- 
ous schools  maintained  by  the  various  nationidi- 
ties  which  make  up  the  heterogeneous  popula- 
tion. A  number  of  interesting  collections  and 
libraries  are  attached  to  some  of  the  higher 
sdiools,  and  hospitals  and  other  benevolent  in- 
stitutions are  maintained  the  foreign  colo- 
nies The  industries  are  limited  in  extoit,  and 
the  product  for  which  the  town  is  most  famous, 
Smyrna  rugs,  comes  from  the  small  places 
around  the  city.  The  chief  manufactures  are 
silk,  woolen,  and  cotton  goods,  potteir,  leather, 
and  some  machinery  and  iron  ana  steel  products. 
The  chief  exports  are  figs,  raisins,  tobacco,  rugs, 
silk,  sponges,  hides,  cereals,  etc.  The  imports 
ere  maniSactures,  coal,  iron,  dairy  products, 
etc.  Pop.  (est.),  360,(>00,  of  whom  over  one- 
half  are  Gredc.  The  Mohammedans  constitute 
about  one-fourth  of  the  population. 

History.  Smyrna  was  an  .^BioUan  coltwy,  but 
early  in  the  seventii  eentuiy  B.c.  it  was  seised 
by  exiles  from  Ctdc^lion  ana  thus  brought  into 


the  Ionian  League.  Its  situation,  which  com- 
manded the  route  from  Sardis  to  the  coast,  en- 
abled it  to  develop  a  rich  commerce,  but  excltei 
the  jealousy  and  agenressions  of  the  Lydian  kings. 
Qygea  was  defeated  hj  Smyrna,  but  Alyattes 
•bout  676  B.C.  captured  and  destroyed  the  cif^. 
Only  a  village  remained  at  this  point  until 
after  the  MacMonian  conquest.  Antigonus  iKcan 
to  build  a  new  citv  on  the  shore  a  few  miles 
southeast  of  the  old  site.  His  death  (301  B.C.) 
checked  its  growth,  but  the  new  city  was  com- 
pleted by  Lysimachus.  It  was  laid  out  with 
great  magnificence  and  adorned  with  fine  build* 
uigB,  among  which  was  the  Homereum,  where 
Homer  was  worshiped  as  a  hero.  The  city  had 
an  excellent  harbor  and  from  its  admirable  situ- 
ation soon  became  one  of  the  finest  and  most 
flourishing  cities  in  Asia.  It  was  favored  by 
the  Seleucidte  (q.v.)  uid  in  243  b.c.  was  de- 
clared by  Seleucus  II  sacred  and  inviolable.  It 
was  treated  with  consideration  by  the  Romans, 
and,  when  it  suffered  severely  in  17d  aj>.  from 
an  earthquake,  the  Emperor  Marcus  Anrellus 
helped  to  restore  it.  It  is  mentioned  in  the  Apoc- 
alypse as  the  seat  of  a  Christian  church,  and  it 
is  said  to  have  been  the  scene  of  the  martyrdom 
of  Polycarp.  Throughout  the  greater  purt  of 
the  Middle  Ages  Smyrna  belonged  to  the  Byzan- 
tine Empire.  In  tlie  fourteenth  centuij  it  passed 
into  the  possession  of  the  Knights  of  St.  John. 
■The  Mongcds  under  Tamerlane  destroyed  it  in 
1402.  Since  tiie  early  part  of  the  fifteenth  cexi- 
tury  the  town  has  belonged  to  the  Turks.  It 
was  heavily  bombarded-  by  the  allied  war  veasels 
during  the  war  whidi  began  in  1914.   See  Wab 

m  EUB(H% 

BihUograpliy.  Charles  de  Scherzer,  Smymo 
conaid^e  au  point  de  vue  g^grapkique,  eoono- 
mique,  et  mtellectuel  (2d  ed.,  Lupeig,  1880) ; 
Demetrius  Georgiadis,  8mjfme  et  I'Asie  Mineure 
au  poin*  de  vue  ioommique  (Paris,  1886) ;  W. 
M.  Ramsay,  Letter*  to  the  Seven  Churche$  (New 
York,  1904);  F.  X.  Lnbry,  "Smyme,'*  In  La 
Palestine  .  .  .  eouveiiin  de  wtyage  (Paris, 
1908);  Baedeker,  Konstantinop^,  Balkwwiatmt 
Kleinaaien,  Arohipel,  Cypem  (2d  ed.,  Leipzig 
1914) ;  "Smyrna."  in  Friedrich  Lflbker,  AeoHeiri- 
kon  dee  klauiacitm  Alferfwms,  vol.  ii  (8th  ed., 
ib..  1914). 

'SHTSITA,    QunTTus   or.     See  Qcnmm 

SMYBNJEPa. 

SHTBNA,  THinir  w.  See  THBOir  ta  Sictbha. 

8MTBNA  BTTOS.  See'Ruoa. 

SHYTU,  smfth,  Chables  Uekbt,  Jb.  (18M- 
) .  An  American  geologist.  Bom  at  Os- 
wego, N.  Y.,  he  was  educated  at  Columbia 
(Ph.B.,  1888;  Ph.D.,  1890)  and  at  Heidelberg 
(1890-91).  From  1891  to  190S  he  was  profes- 
sor of  geology  and  mineralogy  at  Hamilt<ni  Col- 
lege and  thenceforth  held  the  chair  of  geology 
at  Princeton.  Smyth  is  author  of  many  papers 
and  reports  on  pre-Cambrian,  economic,  and 
chemical  geol(^  and  similar  subjects. 

SUYTH,  Chablks  Fiazzi  (1819-1900).  An 
English  astronomer,  bom  in  Naples,  Italy.  He 
was  employed  in  the  observatory  at  the  Cape  of 
Good  Hope  under  Sir  Thomas  Maclear  and  was 
astronomer  royal  of  Scotland  (184&-I888).  He 
made  elaborate  studies  of  the  Great  Pyramid  of 
Egypt,  which  he  maintained  was  built  by  divine 
inspiration  as  a  standard  of  wei^ts  and  meas- 
ures. He  advocated  this  peculiar  theory  in  Our 
Inheritance  in  the  Great  Pyramid  (1864),  and 
Ufe  and  Work  at  the  Cfreat  Ptframid  (3  vols., 
1867).    He  also  wrote  7%rw  Cities  in  Bvttia 


Digitized  by 


Google 


aia 


aarAZL 


(2  Tola.,  1858)  and  On  the  Antigwify  of  /nte^ 
faotuot  Mem  (1808). 

SUYTH,  Hebbbbt  Wkib  (1857-  ).  An 
Am^ican  classical  acholar,  born  at  Wilmington, 
Del.  He  was  educated  at  Swarthmore  CoUege, 
at  Harvard  University,  and  at  CKJttingen.  After 
teaching  at  Johns  Hopkins  he  was  appointed 

JTofeesor  of  Greek  in  Bryn  Mawr  Colle^  in 
888.  In  1901  he  accepted  a  similar  position 
at  Harvard,  where  from  1002  he  held  the  Eliot 
profeaBorship  of  Oredc  literature.  He  waa  pro- 
feaaor  in  the  American  School  of  Classical  Stud- 
ies at  Athens  in  1899-1900.  In  1904-05  he 
aerved  aa  preaident  of  the  American  liiilological 
A£8f>ciatiott.  His  moat  important  publications 
are  The  Souttdt  and  InftecHona  of  Greek  Dia- 
leot9;Ionio  (1894);  Greek  MeUo  Poetry  (1900); 
Greek  Orommar  (1QI4). 

B3CTTH,  or  SHIIS,  JoHir  (e.1655-1612). 
An  Engli^  clergyman.  He  graduated  at 
Christ's  College  Camlnrtdge,  tn  157S,  became  a 
fellow  of  hia  0(^ege,  and  took  m^era.  He 
preached  in  Lincoln  (1603-06) ;  then,  influenced 
by  the  Brownist  movement  (see  BBOwniaTS ) ,  he 
Mt  the  Established  church  and  set  up  an  inde- 
pendent congregation  at  Oainsborou^  in  1606. 
About  1608  he  went  to  Amsterdam,  where  he 
adopted  Baptist  principles  and  publicly  baptized 
himsdf,  whence  he  gained  hia  name  of  tiie  Se< 
Baptist.  Hia  views  changed  rapidly,  and  in  a 
abort  time  he  and  those  who  agreed  with  him 
were  excommunicated  by  tiie  Amaterdam  church. 
After  hia  death  (at  Amsterdam,  1612)  the  rem- 
nant of  his  followers  joined  the  Mennonites. 
He  was  the  author  of  some  of  the  first  exposi- 
tions of  Gieneral  Baptist  principles  printed  in 
England,  and  hence  has  been  regarded  as  the 
"father"  of  the  English  General  Baptists.  Con- 
sult: H.  M.  Dexter,  The  True  Story  of  John 
8mi/th,  the  8e-Baptiei  (Boston,  1881);  A.  H. 
Newman,  History  of  Antipedohaptwm  (Philadel- 
phia, 1807) ;  Edward  Arber,  The  History  of  the 
Pilgrim  Fathers  as  Told  by  Themselves,  their 
Friends,  and  their  Enemies  (Boston,  1897). 

SKTTH,  John  Patebson  (n856'-  ). 
A  Canadian  clergyman  and  author.  He  waa 
bom  in  Ireland,  graduated  at  Trinitv  Collegef 
Dublin,  and  was  ordi^cd  a  prieat  of  tne  Church 
of  England  in  1881.  After  holding  various 
charges  in  Ireland  he  was  appointed  canon  of 
Dublin  Cathedral  in  1907.  He  was  professor 
of  pastoral  theology  in  Trinity  College,  Dublin, 
in  1902-07.  In  the  latter  year  he  went  to 
Canada  and  waa  appointed  rector  of  8t.  George's 
Church,  Montreal.  He  became  a  canon  of  Christ 
Church  Cathedral  in  1910  and  archdeacon  in 
1814.  Hia  writings  include:  lerael'e  Prophete 
and  Kings  ( 1906) ;  Life  and  Letters  of  St.  Paul 
(1907);  The  Prayer  Book  (1908);  How  God 
Inspired  the  Bible  (1909);  The  Gospel  of  the 
Hereafter  (1910) ;  Bow  ice  Got  our  Bible  (1899; 
new  ed.,  1912) ;  The  Bible  in  the  Making  in 
the  Light  of  Modem  Research  (1914) ;  God  and 
the  War  (1915). 

SMYTH,  (Sascuel  Phillips)  Nbwuait 
{ 1843-      ) .     An    American  Congr^tional 


clergyman,  born  at  Branawidc,  Me.  He  gradu- 
ated at  Bowdoin  College  in  1863  and  afterward 
served  as  lieutenant  in  the  Sixteenth  Regiment 
of  Maine  Volunteers,  which  saw  active  service 
in  Grant's  Virginia  campaigns.  He  graduated 
at  Andover  Theological  Seminary  in  1867  and 
filled  pulpits  in  Bangor,  Me.,  and  Quin<^,  HI., 
and  then  for  26  years  (1882-1908)  was  pastor 
of  the  First  Congregational  Church  at  New 
Havoi,  Conn.  His  publications  include:  The 
Religious  Feeing:  A  Study  for  FtUth  (1877) ; 
Old  Faiths  m  Veto  Light  (187S) ;  The  Orthodoa 
Theology  of  To-Dt^/  (1881);  The  Reality  of 
Faith  (1884);  Christian  Foots  and  Forces 
(1887);  Christian  Ethios  (1892);  The  Plaoe  of 
Death  in  Evolution  (1807) ;  Through  Science  to 
Faith  (1902) ;  Paesing  Proteetantism  and  Com- 
ing Catholicism  (1908);  Modem  Belief  in  Im- 
mortality (1910);  Construotive  WatunU  TketO- 
ogy  (1913). 

SSCYTI^  WiLLEUc  EDbubt  (1788-1866).  An 
English  naval  officer,  the  sm  of  an  American 
Loyalist,  bom  at  Westminster,  London.  For 
nine  years  he  was  engaged  in  making  a  survey 
of  the  Italian,  Sicilian,  Greek,  and  North  Afri- 
can coasts  and  constructed  charts  that  form 
the  basis  of  those  still  in  use.  He  was  one  of 
the  founders  of  the  Koyal  Geographical  Society, 
of  which  he  was  presidait  in  1849-60,  and  was 

fresidott  of  the  Rqyal  Astronomical  Society  in 
B4S-46.  He  attained  the  rank  of  admiral  bt 
1803.  Among  hia  works  are:  Memoir  .  .  .  of 
the  Resources,  Inhabitants,  and  Hydrography  of 
Sicily  and  its  Islands  (1824);  The  Cycle  of 
C^estial  Ohjecte  for  the  XJee  of  Naval,  Military, 
and  Private  Astronomers  (2  vols.,  1844) ;  The 
MediteTr€mean:  A  Memoir,  Physical,  Bistorioal, 
and  Nautical  (1854). 

SaCYTUE,  Erasb  (1868-  ).  An  English 
composer,  born  in  London.  After  a  short  stay 
at  the  Leipzig  Conservatory  she  went  in  1877 
to  Herzogoiberg.  At  first  she  devoted  herself 
to  writing  songs  and  chamber  music,  a  string 
quintet  and  a  sonata  for  violin  and  piano  being 
produced  in  Leipzig.  A  mass  in  D,  produced  in 
London  in  1893,  attracted  attention  m  England, 
but  it  was  not  until  the  production  of  her  first 
opera.  Fantasia  (Weimar.  1898),  that  she  be- 
came more  widely  known.  Her  second  opera, 
Der  Wold  (Dresden,  1901),  attained  more  than 
average  success,  being  produced  the  following 
year  in  tendon,  and  one  year  later  at  the  Metro- 
politan Opera  House  in  New  York.  Her  most 
ambitious  work  is  The  TVreoJfcers,  produced  as 
Strandreoht  in  Leipzig  (1906).  The  outbreak 
of  the  War  of  1914  prevented  the  performance 
of  The  Boatswain's  Mate  at  Frankfort.  It  was 
produced  in  London  (1016).  She  also  wrote 
an  overture,  Antony  and  Cleopatra,  and  a  Sere- 
nods  f<ff  orchestra. 

ff1T*TXf  (AS.  sntegel,  snail).  The  name  ap- 
plied to  many  gastropod  moIluslcB,  but  more 
especially  to  the  terrestrial  air-breathing  gas- 
tropods ( Pulmonata )  and  to  the  fresh-water 
gastropods  such  as  the  pond  emails  (Phyea,  Lin- 
ncpa,  ^.).   The  Pulmonata  are  gastropods  with 
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1,  Bttxx  vmntyhaniau;  3,  Bdix  mncta  (ddc  view);  3.  Oiandina  tUtsu—ala;  4.  /Tate  alspAyra;  6,  BtUx  njoUtetana; 
e,  HOix  dava;  7,_BMx  fiiKsinoM;  8,  Hdix  vaneouaerMtit;  9,  Belvc  *pine»a  (Bhowini  weHun;  of   Fig.  Sit  10, 

lit;  12,  Haix  muWKtMota;  18,  Htlix  appnua;  14,  Bmx  eAumbiana;  15.  BM*  ouri- 


BMa  eaUfirtniMw;     _        ____  _  

cUhta;  16,  Bdia  voOiatq;  17,  HMx  pra^mla;  18,  Htiis  dMota;  19,  BMx  tWwirfMM;  ».  J7«Iu  nAplana:  SI,  HMx  mwri- 
etdata  (vanaUlfcnD  of  Fig.  IS);  2S,  HtKx  aUtmata  (tdm);  23,  BeUx  aUtntate  (werture);  24.  Bulimui  dMibahu;  26, 

'  '  »•  —   ._^_t-_..__    «.  _  ,-__  --..^  .  28,  aiandina  mneala 

:  tmdiailala;  SS,  BtKx 

.   ......    ...  ,  „         _.,     Ji;  SB,  Bdis  Mpma 
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two  pairs  of  tentacles,  the  nerrons  ganglia  cod- 
ceutrated  around  the  (esopliagus  and  fitted  to 
breathe  air  through  a  pallia!  cavity  formed  hj 
the  union  of  the  front  edge  of  the  mantle  with 
the  nedc  regton.  The  epiral  thell  is  either  well 
developed  or  in  the  iltin  dther  vestigial  or 
absent.  The  eyes  are  either  at  the  base  of  the 
tentaclei  or  utoated  at  the  end  of  the  lai^ 
pair.  Snails  are  mostly  plant  eaters  or  live  on 
dead  leaves,  catting  their  food  by  means  of  the 
long  slender  raapllke  radula  or  "ungual  ribbon." 
After  passing  through  the  cleavage,  gastrula, 
and  troebosphere  stages  a  definite  veliger  stage 
ts  finally  attained.  Soon  the  d^nite  moUnsean 
eharaetere  are  assaiiied.  The  range  of  form  and 
of  coloration  is  ahown  on  the  accompanying 

TTas  u  Food.  In  southern  Europe  and  France 
snails  are  everywhere  eaten,  and  snail  gardms 
ieMoargotiitvt)  still  exist  in  France,  also  at 
Brunswick  and  Ulm,  in  Germany,  and  at  Copen- 
hagen. When  snails  are  eaten  directly  after 
being  collected,  they  may,  from  having  fed  on 
some  poisonous  matters,  prove  harmful.  They 
shonld  be  fed  in  gardens  previous  to  being 
eaten.  Consult:  Anun  Binney,  TerrettriaX  Jfo^ 
lu$k4  of  ihe  United  8tate»  (ed.  by  A.  A.  Gould, 
6  vols.,  Boston,  1851-78) ;  A.  H.  Cooke,  "Mol- 
luscs," in  Cambridge  Ifatural  Histort/,  voL  ill 
(New  York,  1896) ;  Ingersoll,  "In  a  Snailery," 
in  Wild  Life  of  Orchard  and  Field  (ib.,  1002). 

SNAIL,  Wbiti.   See  Natica. 

BHAZE  {AS.  snaou,  Olcel.  makr,  snGkr, 
make,  from  AS.  tntoan,  to  creep.  Eng.  tneak; 
ultimately  connected  with  Skt.  ndga,  snake),  or 
Sdpent.  a  reptile  representing  the  highly 
specialized  saurian  order  Ophidia.  Snakes  diner 
from  their  nearest  relatives  the  ILcard,  prima- 
rily in  having  the  halves  of  the  lower  jaw  con- 
nected  by  an  elastic  band.  Hiey  agree  with  them 
in  man^  particulars,  and  the  (Eternal  resem- 
blance IS  so  close  in  some  cases  that  the  true 
relationships  were  l<»g  c<mfused.  Althou^ 
snakes  as  a  whole  form  an  ascending  series,  de- 
generacy  has  played  an  important  part  in  their 
phylogenetU)  history.  This  d^neracy  consists 
mainly  in  the  reduction  of  the  mechanism  for 
rapid  movement,  the  shortening  of  the  tail,  and 
the  decrease  in  the  size  of  the  eye  and  mouth. 
The  most  highly  developed  are  those  with  a 
poison  apparatus,  and  among  these  the  rattle- 
snakes seem  most  advanced.  The  form  is 
greatly  elongated  and  ordinarily  cylindrical, 
but  in  the  sea  snakes  (q.v.)  is  likely  to  be  lat- 
erally compressed  in  adaptation  to  an  aquatiA 
life.  Tbo  body  is  clothed  in  scales  (q.v.), 
which  are  folds  in  the  skin,  lacking  oeteoderms 
and  covered  with  a  homy  epidermis.  Ordinarily 
they  overlap,  like  tiles  on  a  roof,  but  sometimes 
are  fiat  ana  edge  to  edge^  like  tiles  in  a  floor. 
They  are  small  on  the  hack  and  sides,  lie  in  a 
definite  number  of  eauilateral  longitudinal  rows, 
and  frequently  are  ridged  or  keeled ;  but  on  the 
ventral  surface  (except  in  the  burrowers  and 
sea  snakes)  are  so  large  as  to  reach  from  side  to 
Bide,  forming  abdominal  scutes  ( gastrosteges  in 
front  of  cloaca  and  urosteges  behind),  each  at- 
tached  at  both  ends  to  a  pair  of  ribs.  The 
scales  are  often  enlarged  on  the  head  into  plates 
or  shields.  (See  illustration.)  The  arrange- 
ment and  shape  of  botii  the  head  plates  and  the 
gastrosteges  are  of  great  service  in  classification. 
In  some  the  nasal  plates  are  broadened,  turned 
up,  or  bear  curious  appendages,  as  in  Berpeton 
and  the  langaha  (qq.v.).   Periodically,  usually 
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several  times  a  year,  the  snake  sloughs  off 
its  corneous  midermis,  which  qilits  across  the 
face  and  then  is  removed  by  the  animal  scraping 


rum  AMO  BCiiLBi  or  a,  vrnoAi.  smau. 

1,  iideview  ot  hemd,  of  m  oolubiins snake;  2,  hvnt  view; 
3,  top  of  bewi;  4.  undarald*  of  bead  ukd  throst;  S,  vent 
and  Aoti  pUtcs;  0,  udB  ot  b  put  of  the  body.  Numbers 
ftud  lettera;  «,  eye;  n,  noetrin  1.  rosUsJ  pUte;  2,  nssal; 
3,  lorml;  4,  preooular  or  uitecffoital;  S,  postooulv  or  post- 
orbiuJ;  6,  temporsl;  7,  ImteroMftl;  8,  prdrontal;  0,  frontAl; 
10.  superailiuy  or  suprMNnilar;  11,  pHietBl:  12,  notoh  io 
ratal  for  protruiloa  of  lonsue;  13.  ubiftl;  14,  infrslabikls: 
15.su1h;  le,  meatAl;  17,  submutaJ;  18,  abdomiiiAl  soutee 
or  (MtiottMea;  19,  donal  oosha:  ao,  keeled  body  aoalee; 
31.  unkoBlaalBtanl  Msln;  33,  divided  usl  wntB  eovefina 
amis;  38,  urottases. 

through  a  crevice  or  a  fold  of  its  own  bo^; 
even  the  coating  of  the  eye  is  included. 

All  snakes  except  the  purdy  aquatic  cmes 
move  by  means  of  tlte  abdominal  scutes.  No 
snake  can  leap  from  the  ground;  the  more  ac- 
tive sometimes  hurl  themselves  from  bough  to 
bouf^  or  to  the  ground.  The  vertebra  are 
numerous,  sometimes  nearly  800,  and  are  con- 
cave in  front  and  cfuivex  behind,  connected  by 
free  ball-and-socket  joints,  and  provided  with 
oomplictU«d  processes,  one  effect  of  which  is  to 
prevent  any  considerable  vertical  motion.  Every 
vertebra  except  the  atlas  bears  a  pair  of  ribs, 
articulating  by  the  capitular  head  only,  and 
united  at  their  ventral  extremities  (in  the  ab- 


NASU.  AFPSMDAaSS  OT  H— PgrOW. 

sence  of  any  sternum)  by  cartilages  attached  to 
the  gastrosteges.  The  ribs  admit  of  much  move- 
ment and  have  an  extensive  and  powerful  muscu- 
lature. The  bones  of  the  skull  are  not  soldered 
together  (except  those  of  the  brain  case),  but 
are  loosely  joined  by  elastic  cartilages.  The 
halves  of  the  lower  jaw  are  connected  by  a  liga- 
mmt  so  loose  and  dastic  that  they  are  capable 
of  separation  to  a  great  extent.  The  teeth  are 
simple,  sharp,  curved  backward,  and  solidly 
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fixed  in  sockets.  When  broken  or  lost  they  are 
renewed.  There  are  typically  two  rows  on  the 
upper  jaw  and  two  on  the  palate  (maxillariea, 
palatines,  and  pterygoids),  and  each  mandible  of 
the  lower  jaw  bears  a  single  row ;  but  vipers  and 
rattlesnakes  have  none  in  the  upper  jaw  except 
the  poison  fangs,  which  are  depreasible  at  will 
and  fold  back  out  of  the  way  of  food  entering 
the  mouth.  The  proceee  of  swallowing  is  labori- 
ous. With  a  large  victim  it  may  last  hours,  the 
head  and  throat  stretched  almost  to  bursting, 
and  the  snake  nearly  exhausted  by  its  efforts. 
A  great  amount  of  saliva  is  poured  out  in  this 
process,  but  the  story  that  snakes  cover  their 
prey  with  slime  before  swallowing- it  is  a  fable. 

Most  snakes  are  carnivorous.  Small  mam- 
mals, frogs,  reptiles,  and  insects  form  the  bulk 
of  the  diet  of  ordinary  land  species.  Some  of 
them  eat .  eggs,  and  a  few  species  are  fond  of 
milk.  Many  are  of  great  assistance  to  the  agri- 
culturist   by    devouring    grasshoppers,  mice, 

E'  are,  and  other  farm  pests.  The  stomach  is 
and  narrow,  as  also  are  the  lobes  of  the  liver, 
es  drink  much  water  when  in  active  life,  yet 
they  possess  no  urinary  bladder.  The  intestines 
are  highly  absorbent.  The  heart  is  placed  well 
forwaM.  The  lungs  are  elongated,  and  when 
bilobed,  as  in  boas  and  rattlesnakes,  one  lobe  is 
far  I'a^er  than  the  other.  The  trachea  is  long, 
is  provided  with  air  sacs,  and  opens  far  forward 
in  the  mouth,  which  guards  against  suffocation 
during  the  tedious  process  of  swallowing.  The 
foreiUe  e:q>ulBion  of  air  from  the  trachea  makes 
the  hisnng  sound  which  is  the  serpent's  only 
vocal  utterance;  but  the  bull  snake  nas  special 
tracheal  arrangements  (see  illustration)  by  which 
its  hiss  may  be  increased  to  a  sort  of  beUow. 

Snakes  have  a  well-developed  nervous  system 
and  are  intelligent.  Many  may  be  tamed  and 
ahow  docility.  Most  of  them  are  timid  and 
harmless,  endeavoring  to  frighten  enonies  by 
menacing  attitudes  (see  Hoonosi)  or  otherwise. 
Even  the  well-armed  poisonous  ones,  Uiougfa 
sullen  and  resistant,  are  rarely  aggressive.  Ml 
have  good  eyes  and  some  of  the  many  nocturnal 
forms  very  large  ones ;  but  the  eyes  have  no  lids 
and  are  not  movable.  No  certemal  ear  is  pre»< 
ent,  but  a  oompUcated  internal  apparatus  exists 


defense  among  snakes  is  the  poison  apparatus 
with  which  one  large  group  (Solenoglypba)  and 
some  members  of  the  generally  harmless  Colubri- 
de  are  provided.  This  consists  of  a  pair  of  very 
lat|[e  labial  glands,  one  beside  each  upper  jaw^ 
modified  from  parotid  salivary  glands  and  oon- 


HOOTH  or  A  BHAMM. 

Open  mouth  of  the  bull  or  pioe  aoAke  (q.v.)  abowina  the 
(bUok}  tonnw  and  openinc  of  the  wim^pe:  a,  ahetut  of 
the  toogne:  0,  apislottia;  c,  glottfi. 

BO  that  snakes  hear  well  and  are  affected  by 
musical  sounds.  The  sense  of  taste  is  probably 
deficient  but  that  of  smell  is  acute,  and  some 
serpents,  as  the  American  black  snake,  hunt 
largely  by  scent.  Many  serpents  lay  eggs,  but 
most  venomous  ones  and  many  of  the  common- 
est species  are  viviparous.  The  young  are  ready 
to  take  care  of  themselves  as  soon  as  they  leave 
the  but  are  usually  gutirded  for  a  time  by 
tiie  no^er. 

A  remarkable  means  f>f  IlvelQiood  and  of 


roaoK  APPASAToa  w  a  aAmiUKAn, 
a,  pobon  clud;  a',  poison  duet  leadinc  to  the  hnc; 
b,  aatetiar  temporml  moscto;  V,  mandibular  portion  of 
aame;  c.  poaterior  temporal  mtiacte;  d,  digaatrioua  nnaoto: 
/.  aheath  of  fnnci  ffi  middle  temporal  muaele;  A.  eztemsl 
pterycoid  muaele. 

taining  saliva  imbued  with  an  alkaloid  poison, 
UBiuilly  fatal  to  all  animals  into  whose  cir- 
culation it  oiten.  (See  illustration.)  lliese 
fangs  are  of  three  kinds.  They  may  be  the 
most  forward  of  the  maxillary  teeth  in  the  up- 
per jaw,  immovable  and  deeply  grooved  on  the 
anterior  side,  as  in  the  cobras  and  others  of  the 
Proteroglypha;  or  they  may  be  thus  fixed  and 
grooved,  but  posterior  in  poaition  (Opistho- 
glypha) ;  or  they  may  be  lengthened  and  the 
maxillary  bone 
so  hinged  as  to 
dip  down,  allow- 
ing the  fangs 
when  not  in  use 
to  lie  back  in  a 
fold  of  the  gum 
(where  there  are 
no  other  teeth) ; 
and  the  fang 
groove  may  be 
closed  over  for 
most  of  its  length, 
forming  a  canal 
opening  near  the 
point  of  the  tooth, 
as  in  vipers  and  rattlesnakes, 
carries  the  poison  into  the  deepest  part  of  the 
wound.  When  the  snake  is  about  to  bite  the 
qumth  is  opened  very  wide,  the  fai^  unsheathed, 
swung  forward  and  fixed  by  muscular  contrac- 
tion, and  then  sunk  into  the  fiesh  of  the  victim 
with  a  marvelously  sudden  and  swift  forward 
and  downward  stroke.  Secondary  and  partly 
involuntary  action  of  other  muscles  presses  the 
poison  out  of  the  gland  and  through  the  duct  and 
tooth.  The  venom  will  sometimes  exude  and  drip 
from  the  fangs  of  a  snake  ^cited  and  ready  to 
strike,  and  some  of  this  may  be  blown  forward 
by  the  forcible  pulsion  of  uie  animal's  breath ; 
but  the  stories  of  "spitting  poison"  have  no  bet- 
ter foundation  than  this.  For  the  nature,  effects, 
and  antidotes  of  snake  poison,  see  Toxio<hx)gt. 

The  older  families  of  snakes  are  circumtropi- 
cal;  none  are  found  where  a  cold  climate  pre- 
vails.   The  great  family  Colubrids  is  cosmo- 

Jiolitan,  as  also  is  the  Boidte,  being  absent  only 
rom  New  Zealand,  which,  like  most  oceanic 
islands,  has  no  serpents,  and  from  the  colder 
latitudes.  Their  near  allies,  the  Amblyoephal- 
idse,  are  altogether  Oriental  and  Hali^yu.  The 


Poiaon  tooth  of  a 
rattleeoake:  a,  den- 
tine of  the  tooth; 
b,  poiaon  duet, 
leadins  iato  it;  «, 
the  oaaal  mani 
d,  pulp  oavfir. 
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FOREIGN  VENOMOUS  SERPENTS 


1  BUSHMASTGR  -  ILACHESIS  MUTUS  )  *  TIC  -POLONOA  -  (VIPEM  RUSSELL)  I 

2  COBRA  -INAJATRIPUDIANS)  5  CORAL  SNAKE  -1  ELAPS  CORALUNUS  . 

3  CARAWALA  -  (ANCI5TRODON  MYPNALE)  G  PUFF-ADDER  -  (BLTIS  ARrETANSI        I  l'^i"\f\lf> 

7  EAST  INDIAN  SEA  SNAKE  -  1 HYDROPH  IS  NIGRLC I NCTA  1  _  eu  by  Vj  W  W  V  1 1. 
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"ViperidaB  < including  tbe  crotaline  group)  are 
«oBmopo]itan,  but  no  true  vipers  occur  in  Amer- 
ica, whereas  some  crotalinee  are  foimd  in  south- 
ern Asia,  although  all  the  rattlesnakes  proper 
^e  American.  '[Hie  number  of  epedm  of  snwes 
is  about  1»00. 

Snakes  perform  an  Important  part  in  preserv- 
ing the  balance  of  life,  for  all  are  carnivorous 
and  prey  principally  upon  insects  and  the  small 
animals,  mostly  rodento,  which  tend  to  multiply 
e>rce88ively.  lliey  are  therefore  of  great  service 
to  agriculture  in  keeping  down  the  hordes  of  in- 
Jiu^ous  locusts,  mice,  gophers,  and  the  like, 
which  afflict  tiie  farmer.  Their  flesh  is  white, 
-chicken-like,  and  wholesome  and  is  eaten  by  sav- 
Jige  pei^les  and  oeeaaionally  by  persona  in  eivi- 
lisation  who  are  free  mm  the  tradittoial 
prejudice. 

Fossil  Snakes.  About  30  species  of  Tertiary 
fosair snakes  are  known,  and  none  of  them  pre- 
sents any  wide  differences  from  its  nearest  liv- 
ing allies.  They  occur  mostly  in  the  fresh-water 
Tertiary  deposits  of  Gemuuiy,  France,  En^and, 
and  Nortii  America.  No  undoubted  snake  re- 
mains are  known  whioh  are  older  than  the 
Tertiary  period. 

BlbUograpliy.  Dmneril  et  Blbrai,  ErpHo- 
loffie  g4ninie  (10  vols.,  Pari^  1886-60) ;  J.  E. 
Holbrook,  Jiorth  American  Herpetology  (6  vols., 
Philadelphia,  1842);  Jan  and  Sordelli,  loono- 
^graphie  dea  ophidiena  (3  vols,  of  plates,  Milan, 
1866-81) ;  Kreft,  Snakes  of  Auttralia  (Sydney, 
1889) ;  J.  Fayrer,  Thanatophidia  of  India: 
Being  a  Detcription  of  the  Venomous  Snakes 
(2d  ed.,  London,  1874);  J.  Ewart,  Poisonous 
SnaUa  of  India  (ib.,  1878) ;  Samuel  Oarman, 
"Ophidia  of  Nortii  America,"  in  Jfueeum  of 
-Ctompofvtjoe  ZoSlogy,  BuUeHn,  vol.  xiii  (Cam- 
bridge, Mass.,  1888) ;  Leoohard  Stejn^r,  "Poi- 
•onous  Snakes  of  North  America,**  in  United 
States  National  Museum,  Annual  Report,  189S 
(Washington,  1894) ;  G.  A.  Boulenger,  Oata- 
loffue  of  Snakes  in  British  Museum  (Id  ed.,  ib., 
180^-06) ;  E.  D.  C!ope,  OrooodUians^  Lieards, 
-and  Snakes  of  North  AtMrioa  (United  States 
National  Museum,  Washington,  1900) ;  Hans 
-Gadow,  "Amphibia  and  Reptiles,"  in  Cambridge 
Xatural  History,  vol.  vlii  (London,  1901 ) ;  A.  O. 
Euthven,  "Vanationa  and  Genetic  Eetationships 
-of  the  (Sarter  Snakes,"  in  United  States  Ho' 
tional  Museum,  Bulletin  61  (Washington, 
1908) ;  R.  L.  Ditmars,  Reptiles  of  the  World 
(New  York,  1910);  F.  W.  Fitzsimons,  The 
Snakes  of  South  Africa  (Gape  Town,  1012); 
E.  G.  Boulenger,  Reptiles  and  Bairaehiaits  (New 
York,  1916).  For  fossil  snakes,  Rochboume, 
"Revision  des  opfaidiens  fossiles,"  in  Nouvellea 
Archives  du  Mus4e  iTHistoire  fiaturelle,  vol.  iii 
(2d  series,  Paris,  1880);  E.  D.  Ck>pe,  "Verte- 
brata  of  the  Tertiary  Formations  of  the  West," 
in  RepOTi  of  Unit^  States  Oeologioal  Survey 
of  the  Territories,  vol.  iii  (Washington,  1883). 

See  Boa,  and  Plate;  R&ttlksnakb,  and  Plate; 
"ViFn;  and  other  names  ot  the  various  groups 
and  species  of  serpento;  also  Rate  of  Aicbuoan 
Habhuess  Snakes  and  of  Fmeion  VEHOHons 
SmPENTS  herewith . 

SNAKBBTBD.  A  st^;anopode  bird  with 
a  long  bill,  which  is  sometimes  Imown  as  the 
'darter  (q.v.).   

BNAinr.  CHABHIKO.  A  popular  form  of 
amusement  which  has  existed  in  Egypt  and 
throughout  the  East  frwn  remote  antiquity. 
There  are  allnnras  to  serpent  charming  in  the 
•Old  Testament,  and  classiral  writen  refer  to  it. 


Srapoit  charmers  ascribe  their  power  over 
snues  to  some  constitutional  peculiarity;  the 
power  is  often  handed  down  in  a  family.  It  is 
supposed  that  the  poisonous  snakes  used  for  the 
purpose  have  had  fanga  and  poison  glands  re- 
moved but  sometimes,  at  least,  this  is  not  the 
ease.  The  assertion  that  snake  channers  are 
immune  from  the  poison  of  such  snakes  as  the 
cobra  or  the  rattlesnake  is  not  credited  by  au- 
thorities, and  the  stories  told  about  the  effective 
use  for  this  purpose  by  American  Indians  of 
certain  herbs  are  not  credited  by  scientiflo  ob- 
servers.  See  Cobra;  Rattlesnake. 

Certain  feats  of  tiie  snake  charmer  depend 
upon  knowledge  of  the  nature  and  pecntiari- 
ues  of  the  reptile.  Many  species  like  musie; 
to  the  sound  of  the  flute  tney  will  rise  and 
sway  the  upper  part  of  the  body,  while  it  rests 
upon  the  qiiral  formed  by  the  lower  half.  Hie 
asp  has  no  external  ear  and  is  deaf  as  to 
whistling  or  the  sound  of  the  pipe,  but  the 
snake's  glance  can  be  attracted  to  a  moving 
object  and  it  will  follow  the  rhythmical  move- 
ment. The  Oriental  snake  charmer  is  reputed 
to  hare  the  power  of  removing  serpraits  from  the 
vioinity  of  nouses  by  luring  them  out  of  thur 
holes  by  magic  words  and  music 

SNATTK  DAN0B.  A  oeremony  oi  the  Hf^i 
(Moki,  Moqui)  Indians  of  northeastern  Arizona 
in  which  the  handling  of  live  rattlesnakes  is  a 
striking  feature.  The  ceremony  is  held  every 
two  years,  alternating  with  the  flute  dance,  and 
in  only  five  of  the  seven  pueblos,  at  a  date  near 
August  20.  The  most  frequently  visited  dances 
are  those  of  Walpi  (oda  years)  and  Oraibi 
(even  years).  The  celebrants  are  the  BnaJu 
and  Antelope  fraternities,  whose  meeting  places 
are  in  separate  kivas  or  underground  chambers 
allotted  to  these  societies.  The  public  dance  is 
the  culmination  of  nine  days'  secret  rites  in  the 
kivas,  during  which  an  extremely  complicated 
ritual  is  carried  on,  the  chief  features  being  the 
gathering  of  snakes  from  the  world  quarters, 
the  snake  washing,  and  the  snake  drama.  On 
the  morning  of  tke  el|^tii  day  the  Antelope  Fra- 
ternity foot  race  occurs,  and  in  the  afternoon 
follows  the  Antelope  dance,  which  is  identical 
with  the  first  portion  of  the  snake  dance  proper 
which  takes  place  the  next  day.  The  morning 
of  the  ninth  day  is  ushered  in  with  tiie  snake 
drama  and  rac^  the  runners  coming  to  the 
pueblos  from  a  spring  some  miles  distant  at 
sunrise.  AI>out  five  in  the  evening  the  costumed 
and  painted  dancers  file  into  the  plaxa,  at  one 
side  of  which  the  kisi,  a  email  but  of  cotton- 
wood  boughs,  has  been  erected  as  a  house  for 
the  snakes.  The  Antelope  priests  appear  first 
and  make  a  circuit  of  tiie  plasa  four  times,  and 
during  this  procession  each  man  stamps  on  a 
small  board  sunk  in  the  ground,  supposed  to 
cover  the  entrance  to  the  underworld,  and 
throws  sacred  meal  ujpon  it.  This  action  is  for 
tibe  purpose  of  notifying  the  dwellers  of  the 
underworld  that  a  ceronony  is  going  on.  The 
Antelt^e  priests  line  up  at  the  side  of  the  kisi, 
in  which  the  snakes  have  already  been  placed, 
and  the  Snake  priests  make  their  circuit  and 
form  in  line  facmg  them.  A  low  weird  ctiaot 
b^ins,  growing  louder  and  marked  by  the . 
rattles  in  the  bands  of  the  Antelope  <dioru8. 
After  the  Antelope  dance  of  tlw  preceding  day 
has  been  reSnacted  the  Snake  priests  form  in 
groups  of  three  and  dance  with  a  curious  h€fp- 
ping  st^  around  the  plan,  while  the  Antelope 
priests  remain  io  line  and  sing.  Whm  the  trios 
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come  near  the  kisi,  the  snake  carrier  drt^s  on 
his  knees  and  is  handed  a  make,  which  he  grasps 
vith  his  mouth  about  the  mktdl^  aiid«  rising* 
dances  with  his  two  attendants  around  the 
plasa  three  times,  when  he  drops  the  snake  to 
the  ground  and  secures  another.  One  attendant 
plac^  one  hand  upon  the  shoulder  of  the  car- 
rier and  in  the  oUier  holds  a  wand  or  "snake 
whip"  of  eagle  plumes,  which  be  waves  in  front 
of  the  snake.  The  other  attendant,  also  armed 
with  a  feather  wand,  gathers  up  tiie  snakes 
dropped  by  the  oarrier  and  holdq  them  in  his 
hands. 

A  third  group  of  actors  in  this  oeremtmy  are 
women  and  girfs  arrived  in  ceremonial  oostome 
and  carrying  plaques  of  sacred  meal.  Their 
office  is  to  sprinkle  the  dancers  with  meal  as 
th^  pass.  When  all  the  reptiles  have  been  dnly 
carried  aronnd  the  plaza,  there  is  a  pause  while 
a  cloud  design  in  meal  is  thrown  on  the  ground. 
Upon  this  the  snakes  are  thrown,  and  a  wild 
scramble  for  them  ensues,  and  each  priest  runs 
with  his  prises  down  the  trails  and  sets  them 
free  at  the  prescribed  plaoes  in  each  erf  tiie  four 
directions.  When  the  priests  return  th^  re- 
move their  trappings  and  drink  of  a  powerful 
ometic  for  the  purpose  of  purification.  There 
follows  general  feasting  by  the  entire  pueblo. 
Several  ^ecies  of  snakes  are  used  in  the  cere- 
mony, though  from  tht  nature  of  the  case  the 
rattlesnake  preponderates.  So  far  as  is  known 
no  dancer  has  died  frcnn  tba  bite  of  a  snake  in 
the  oerem<mies;  it  is  exoeedinffly  rare  that  they 
are  bitten;  the  preliminary  bandling  and  the 
careful  though  seemingly  fearless  manipulation 
of  the  snake  are  sufficient  to  prevent  accident. 
The  ceremony  is  in  effect  a  petition  to  the  na- 
ture powers  to  give  rain  as  the  fundamental 
good  in  the  arid  region. 

Consult:  J.  W.  Fewkes,  "Tusayan  Snake 
Cerenumials,"  in  Bureau  of  American  Ethnologj/, 
aiwtemth  Anntial  Report  (Washington,  1807); 
Walter  Hough,  The  Moki  Snake  Danoe  i  Chicago, 
18S8) ;  Dorsery  and  Voth,  "Mishongnovi  Cere- 
monies of  the  Snake  and  Antel^  Fratemities," 
in  Field  Mueeum  of  Na^iral  HiHory,  Publioo- 
ticna.  No.  66  (ib.,  1902). 

SNAKE  FESDEB.    See  Dragon  Flt. 

HNAKT!  FLY.  A  neuropteroos  insect  of  the 
family  Baphidiids,  allied  to  the  hellgramtte  fllea 
{Corpdalie)  and  so  called  on  account  of  the 
long  flexible  "neek.*'  lliey  occur  in  Europe  and 
on  the  Padflc  ooaat  <d  the  United  States  and 
spend  their  life  upon  trees.  They  are  known 
the  prolcmged  necklike  protiiorax;  and  the 
female  has  a  Icmg  curved  ovipositor,  to  place  its 
eggs  deep  in  bark  crevices.  The  cruciform  larva 
are  active  and  voracious,  developing  in  rotten 
wood  and  the  dust  under  loose  bark  andpreying 
iq»on  otiier  insects  and  their  young;  They  are 
assiduous  as  food  hunters  and  kill  niuy  larval 
codling  moths  and  oUier  fruit  pests.  The  larva 
makes  no  cocoon,  but  changes  to  pupa  beneath 
the  shelter  of  bark,  and  b^ins  to  move  about 
before  it  retransforms  to  the  imago  state.  Con- 
sult L.  O.  Howard,  The  Inaeot-Booh  (new  ed., 
New  York,  1914). 

SNAKE-HEADED  TIBH,  or  Sebpe3«t  Head. 
An  East  Indian  fish  of  the  family  Ophiocepbali- 
dae,  relating  to  the  climbing  fish  (q.v.)  and  so 
called  on  aooount  of  the  long  eel-like  form  and 
the  flattened  head,  which  is  covered  with  laige 
scales.  

ffNATPC  INDIANS.    See  Shobhons. 

8NA3CX  XELOH.    See  Mubkheloit. 


SNAKE  BIVEB,  also  called  Shoshone.  The 
lai^est  tributary  of  the  Columbia  River  (q.v.) 
(Ab^:  Oregim,  H  3).  It  rises  amoiu:  the  hi|^ 
peaks  of  the  Rodcy  Mountains  in  Yellomttme 
Park.  From  Shoshone,  Lewis,  and  Hart  lakes 
in  that  park  the  South  Fork  flows  southward, 
widening  into  Jackson  lAke  (18  miles  long  and 
4  miles  wide),  from  which  it  passes  throng 
Jackson  valley  (40  miles  long  and  8  miles  wide) . 
Near  the  Idaho-Wyoming  boundary  it  enters  a 
long  cafiMi  in  which  occur  the  famous  Sho- 
sh<me  Falls  .(q.v.).  It  receives  the  North  Fork 
in  the  southan  part  of  Fremont  Ca,  Idaho,  and 
tiien  flows  wesnrard  across  Idaho  to  a  point 
near  the  Oregon-Idaho  line.  Here  it  turns  sud- 
denly northmrd  and  for  about  170  miles  tonus 
the  boundaiT  between  those  States  and  for  more 
than  30  miles  betwem  Idaho  and  Washington. 
It  crosses  into  Washington  at  Lewiston,  lows 
northwest,  west,  and  southwest  and  joins  the 
Columbia  near  Pasoo.  The  stream  Is  about  900 
miles  long  and  offers  immense  water  power, 
while  its  basin  has  niai^  feasible  storage  sites, 
only  a  few  of  which  have  been  developed. 

8NAKB  BIVBB.    See  Coatzaooaloob. 

8NAKBB00T.  See  Cohosh;  Foltoau; 
SSBnENTAiiA;  and  Plate  of  GoLnERBtw,  etc. 

SNAKE'S  HEAD.   See  Fbitzllabt. 

SNAKEWEED.   A  name  for  bistort  (q.v.). 

SNAKEWOOD.   See  Ceobopia  ;  LmEBWom. 

SNATOBAOON  [ Antirrhinum).  A  genua  of 
about  26  species  of  annual  and  perennial  herbs 
of  the  family  Scrophulariaoese,  chiefly  natives  of 


COMMON  KfAPDaAOOM. 


the  temperate  parts  of  tiie  Northern  Hemisphere. 
The  Englidi  name  refers  to  a  peculiarity  of  the 
corolla,  the  lower  lip  of  which,  if  parted  from 
the  iqiper  so  as  to  open  the  mouth,  shuts  with 
an  elastic  spring  ot  snap.   Common  sni^Miragan 
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{AnUrrhmum  majus),  a  favorite  plant  with 
many  fine  varieties  used  for  flower  beds,  borders, 
and  roelceries,  is  the  most  frequently  cultivated 
species.  It  is  a  native  of  Europe  and  bears 
racemes  of  variously  colored  flowers.  The  plants 
are  propagated  by  seeds  sown  in  gentie  heat 
early  in  spring;  the  seedlings  are  transplanted 
to  pans  or  poto  and  after  having  been  hardened 
to  li^t  and  air  are  set  out  in  the  open  ground 
during  May.  Seeds  are  often  sown  as  soon  as 
they  have  ripened  in  the  summer,  the  young 
plimts' being  protected  in  cold  frames  until  they 
are  tranqilanted  the  following  spring.  Choice 
varieties  are  ftften  increased  by  entungs  made 
in  the  fall  frcHU  well-formed  flowerless  shoots. 
This  species  and  Antirrkmum  orontium  have 
been  introduced  from  Europe  and  are  occasion- 
ally met  with  in  a  naturalized  state. 

8HAPPER.  A  name  given  to  several  active, 
marine,  carnivorous  fishes  of  tbe  family  Lutiani- 
de  {and  to  some  others)  on  account  of  their 
TOTacity  and  quick  bitii^  at  food.  They  are 
related  to  the  bass  and  dmmfish.  The  name 
especially  applies  to  the  members  of  the  "pargo" 
graju  yeomanit,  many  qieeies  of  which  inhabit 
warm  seas,  eqierially  abmg  the  American  and 
African  shores,  and  are  h^b^  valued  as  food. 
The  best  known  and  most  valuable  is  the  red 
anapper  {Tteonumie  aj/a)  or  "pargo  Colorado," 
which  is  known  on  rocky  -banks  as  far  norUi  as 
New  York,  but  is  very  numerous  in  the  Qulf  of 
Mexico.  It  reaches  a  length  of  2  feet  or  more 
and  is  one  of  the  best  of  American  food  fishes. 
The  gray  sn^iper  (Lutianua  gritatt) ,  sometimes 
called  gray  mangrove  snapper  or  Pensacola 
snapper,  in  Florida  attains  an  average  weight  of 
abrat  two  pounds,  bat  averages  five  pounds  along 
the  coast  of  Cuba.  It  is  considered  an  excellent 
food  fish  and  in  Florida  a  game  fish  as  well.  It 
resembles  the  red  snapper  in  general  contour, 
but  i»  colored  dark  gi^iiish  gray  on  the  back 
and  sides  and  reddiu  below.  Hie  fish  inhabit 
ooaatal  waters  as  far  north  as  the  New  Jers^ 
coast.  OoDsnIt  O.  B.  Ooode,  FisAery  Induttrietf 
see.  i  (Waaihington,  1884),  and  D.  B,  Jordan, 
FiOua  (New  York,  1908).  8ee  Colored  ^ate  of 
Food  Fisbks  with  artide  Fish  ab  Food. 

SHAPPnTG-  BUQ.    See  CUOK  BeeTLK. 

SNAPPING  TUBTLE.  A  large  fresh-water 
tortoise  {Chelydra  terpentina)  of  tbe  rivers  and 
marshes  of  North  and  Central  America,  noted 
for  its  fierceness.  It  sometimes  exceeds  3  feet 
in  length,  but  ordinarily  is  about  half  that. 
Its  sl^l  is  too  small  to  permit  it  to  retract 
nther  the  snakelike  head  and  neck  or  the  long 
tail.  The  carapace  is  covered  with  pyramidally 
thickened  platts,  and  the  plastron  is  reduced  to 
a  cruciform  shape.  Its  jaws  are  large  and  bo 
strong  that  often  it  may  be  lifted  from  the 

ground  by  the  object  it  bites.  It  feeds  upon 
sh  and  all  sorts  of  small  aquatic  animals.  A 
second  species  belongs  to  the  lower  Mississippi 
valley — ^the  aUigator  snapper  {Maeroah«ij/a  lac 
ertina) ,  which  is  larger  and  is  considered  for  its 
size  the  strongest  of  reptiles.  These  turtles, 
early  in  Jime,  seek  a  sand  bank,  where  the  fe- 
males dig  holes  with  their  hind  feet  and  bury 
26  or  30  small  spherical  ^ms,  smoothing  the 
sand  carefully  over  them.  These  two  species 
constitute  the  family  Chelydridfe. 

SNABS  DBim  (AS.  snear,  dnew  +  drum). 
The  ordinary  small  military  drum.  It  is  built 
of  a  hoUow  body  made  of  braes,  over  both  ends 
of  which  a  membrane  Is  stretched  which  can  be 
tij^tened  or  loosoied.    Across  the  lower  mem- 


brane are  stretched  several  strings  of  catgut, 
which  vibrate  and  act  upon  the  lower  membrane 
very  much  like  drumsticks.  Thus  a  brig^ 
piercing  sound  is  produced.   See  Dbuu. 

SNlStKt  raiKk.  A  town  in  tbe  Province  of 
Friedand,  the  Netherlands,  to  the  west  of  tbe 
Sneekermeer  and  24  miles  southwest  of  Leeu- 
warden  (Map:  Netherlands,  D  I).  There  are  a 
Gymnasium,  an  industrial  institute,  and  some 
metal  manufactures.  Pop.,  1900,  12,076;  IB18, 
13,964.   

SITBEBWBEX,   Ladt.     See   School  fob 

SCASDAL.   

SVSKU  WBEBOBH,  aOfm-Vtt'M.  A  range 
ta  mountains  in  Sontli  Africa.  See  Car  aw 
Good  Hope. 

81IJEMUBW0BT.   An  herb.   See  Achilixa. 

SKEBZINQ.  The  involuntary  spasmodic  ex- 
pirations caused  either  by  direct  or  reflex  irri- 
tation of  the  sensory  nerves  of  tbe  nasal  mucous 
membrane.  The  causes  of  excessive  sneering 
may  be  broadly  divided  into  two  classes,  ex- 
trinsic and  intrinsic.  Extrinsic  causes  are 
those  which  act  iraxa  without,  e^.,  irritating 
snbstanees  like  tobacco  snuff  and  cntst.  Intrin- 
sic causes  occur  in  association  with  such  qw- 
temic  diseases  as  hay  fever,  asthma,  whoopmg 
cough,  hysteria,  derangement  of  the  sexual  func- 
tions, and  gout.  Sneering  may  occur  as  a  reflex 
from  the  external  auditoir  canal  as  a  residt  of 
collections  of  ear  wax.  See  Asthua;  Cobtza; 
Hat  Fkver. 

SNEB^TT,  or  SSOF^V.  Tbe  name  of  the 
first  King  of  the  fourth  Eerptian  d^kasty.  He 
reigned  u>ont  SOOO  B.c.  and  was  the  immediate 
prraecessor  of  Cheops  (q.v.).  Snefru  opened 
mines  for  copper  and  malachite  at  Wadi  Mag- 
hara  In  the  Sinaitic  Peninsula,  and  on  a  rock 
tablet  at  this  place  tbe  King  is  depicted  in  the 
act  of  slaying  an  enemy.  Later  accounts  state 
that  he  defended  Egypt  from  an  invasion  of 
Asiatic  tribes.  The  tomb  of  Snefru  is  the  so- 
called  stmpyraniid  of  Medum  (q.v.).  Consult: 
K.  A  Wiedemann,  Aegyptitche  Oeachiekte 
(Gotha,  1884-88)  ;  E.  A.  T.  Wallis  Budge,  His- 
tory of  Egypt  (8  vols.,  Chicago,  1902) ;  W.  M. 
Flinders  Petrie,  A  Hiatory  of  Egypt  (6  vols.. 
New  York,  1905);  J.  H.  Breasted,  A  History 
of  the  Ancient  Egyptians  (lb.,  1908)  ;  id.,  An- 
cient Records  of  Egypt,  vol.  i  (Chicago,  1906) ; 
W.  M.  Flinders  Petrie  and  others,  "Meydum  and 
Memphis  (III),**  In  Publications  of  the  Egyp- 
tian Research  Account,  18  (Ixmdon,  1910). 

SXnSHMITES,  BUft'hftt'tan  (Norw.,  snow 
cap).  The  highest  peak  of  the  Dovrefjeld  in 
Norway,  80  miles  southwest  of  lYondhjem 
(Map:  Norway,  D  6).  Its  altitude  Is  7615 
feet. 

SNELL,  Henbt  Batixt  (18S8-  ).  An 
American  landscape  painter.  He  was  bom  at 
Richmond,  London,  and  studied  at  tbe  Art 
Students*  League,  New  York.  Characteristic 
examples  of  his  landeeapes,  which  interpret  na- 
ture in  her  gentler  moods  and  are  rendered  with 
finely  modulated  color  and  charming  tonal  quali- 
ties, include:  "The  Citadel  at  Quebec"  (Albright 
Art  Gallery,  Buffalo) ;  "Entrance  to  the  Har- 
bor of  Polperro"  (Worcester  Museum) ;  "Night- 
Fall"  (Art  Association,  Indianapolis) ;  "Low 
Tide"  (1907);  "Lake  Como"  (Metropolitan  Mu- 
seum, New  York) ;  "The  Harbor  Light"  (1913). 
In  1906  he  was  elected  a  member  of  the  National 
Academy;  he  became  president  of  tbe  New  Yoric 
Water  Color  Club  and  received,  among  other 
medals  and  prizes,  a  gold  medal  at  tiie  Penn- 
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StItmiU  Art  Club  In  1896.  His  wife,  FuatBitM 
FftAHcis  Snsj.,  became  Imown  as  a  decorative 
landscape  painter. 

SNELLEN.  Snellen,  Hebuan  (1834-1908). 
A  Dutch  ophthalmologiBt.  He  was  born  at 
Zeyst  and  studied  medicine  at  Utrecht  (M.D., 
1857),  where  he  was  professor  of  ophthalmology 
from  1877  to  1869.  He  is  best  known  as  the 
originator  of  Snellen's  test  types  for  examina- 
titm  of  the  organ  of  sight,  based  upon  physical 
and  physiolo^cal  methods,  described  in  his 
Optotypi  ad  Viaum  Determmandvm  ( 1862 ;  20th 
ed.,  1911 ) .    He  was  a  prolific  writer. 

SNELOiIUS,  WiLLEBBOBD  (1591-1626).  A 
Dutch  mathematician  and  astronomer.  He  was 
bom  and  educated  at  Leyden  and  succeeded  his 
father  as  professor  of  mathanatics  there.  Snel- 
lius  diacovered  the  law  of  Tefraeti<Hi  of  li^bt 
(1619)  and  the  properties  of  polar  spherical 
triangles  and  gave  a  acientifio  method  for  meas- 
uring the  arc  of  a  meridian.  His  chief  works 
are  Eratosthenet  Batavut  (1617)  and  Cyoto- 
metrica  (1621). 

SNIDEB,  Dehton  Jaques  (1841-  ). 
An  American  author.  He  was  born  at  Mount 
Gilead.  Ohio,  and  graduated  at  Oberlin  Collie 
in  1862.  Soon  afterward  he  became  a  lecturer 
oa  literary  snbjecta.  He  made  his  home  in  St. 
Louis.  His  writings  include;  Commentaries  on 
the  Literary  Bibles  (9  vols.:  3  on  Shakespeare 
and  2  each  on  Goethe,  Dante,  and  Homer,  1877-' 
93);  Walk  in  Hellas  (1882);  The  Freebargers 
(1889),  a  novel;  World's  Fair  Studies  (1895) ; 
The  Will  and  its  World  (1899) ;  The  Psychol- 
ogy of  Froebel's  Play-Gifts  (1900);  Social  In- 
stitutions (1901);  The  State  (1902);  Modem 
Muropean  Phihsopfw  (1904) ;  A  Tour  in  Europe 
( 1907 ) ;  Cosmos  and  Diaoosmoa  ( 1909 ) .  Amoi^ 
his  poetical  publications  are:  Delphic  Days 
(1878) ;  Agamemnon's  Daughter  (1885) ;  Homer 
in  Chios  (1891);  Johnny  Applesee^s  Rhymes 
(1894). 

SNIDEB,  Jacob  (T-1866).  An  American  in- 
ventor. In  1859  he  yieat  to  England,  where  he 
endeavored  to  secure  tlie  adoption  bv  the  Brit- 
ish govemment  of  a  system  of  breechloading  or 
converting  rifles.  But  although  he  succeeded 
in  securing  ita  introduction  he  was  unable  to 
obtain  adequate  ranuneration  and  died  without 
having  received  the  reward  of  his  labors. 

SNIPE  (IceL  snipa,  snipe).  A  small  limico- 
line  marsh  bird  of  the  family  Scolopacidn  and 
genuB  Gallinaffo,  having  a  very  long  straight 
bill,  with  nasal  grooves  extending  almost  to  the 
tip,  which  expands  a  little  and  is  soft  and  very 
sensitive,  smooth,  and  shining  in  the  living  bird, 
but  aoon  after  death  becomes  pitted  like  Ihe  end 
of  a  thimble  by  drying.  The  tip  of  the  bill  is 
filled  with  the  terminals  of  the  nerve  fibres  (for 
which  consult  Yarrell,  British  Birdt,  4th  ed., 
London,  1884).  The  head  is  compressed;  the 
^es  are  large  and  placed  far  back  in  the  head, 
"nie  feet  have  three  toes  before,  divided  to  the 
base  or  very  nearly  so,  not  edged  by  membrane; 
the  hind  toe  is  short.  The  tail  is  short  and  con- 
tains 14  to  16  feathers. 

The  common  snipe  of  Europe  {Oallinafio  gal- 
Unngo)  is  about  II  inches  in  entire  length,  the 
bill  abnost  3  inches.  The  sexes  are  alike  in 
plumage,  but  the  female  is  rather  larger  than 
the  male.  The  general  color  of  the  upper  parts 
is  blackish  brown,  finely  mixed  with  pale  brown 
and  buff;  three  pale  brown  streaks  along  the 
head  are  characteristic  of  the  whole  genus.  The 
nedE  and  breast  are  pale  rust  color  im>ttied  with 


blade:  the  beQy  is  white.  It  makes  a  rude  nest 
of  a  little  dry  herbage  in  a  d^ressicm  of  the 
ground  or  sometimes  in  a  tuft  of  graas  or 
rushes.  The  ^gs  are  four  in  number,  pale  yel- 
lowish or  greenish  white,  the  larger  end  spotted 
with  brown.  North  America  has  but  a  single 
species  of  OalUnago.  The  common  American  or 
Wilson's  snipe  {Qallinago  delioata)  is  about 
equal  in  size  to  the  common  snipe  of  Europe  and 
much  resembles  it  also  in  phimage.  This  qwdes 
is  abundant  in  summer  in  northern  parts  of  the 
United  States  and  in  Canada,  in  the  more  south- 
ern States  in  winter.  The  peculiar  cry  of  thia 
bird,  "scape-scape,"  and  its  twisting  motion  in 
flight  are  highly  characteristic;  and  in  spring 
it  circles  about  in  the  air  near  its  nest  with  a 
queer  zigzag  flight,  uttering  a  curious  drumming 
or  "bleatii^'  noise.  Ctmsult:  J.  L.  Bonhote, 
Birds  of  Bntaim  (London,  1907) ;  W.  H.  Rich, 
Feathered  Game  of  the  Northeast  (New  York, 
1907),  and  general  ornithologies.  See  Colored 
Plate  of  Shore  Bibds,  and  Colored  Plate  of 
GameBibds,  with  article  Gbouse. 

SNIPE  EEL  (so  called  from  the  long  jaws). 
One  of  a  group  of  little-known,  extremely  slen- 
der eels  forming  the  family  Nonichthids.  Many 
of  them  live  in  the  ocean  depths,  the  one  illus- 
trated on  the  Plate  of  Eels,  CONons,  and 
MoKATS  (see  En.)  belonging  to  the  Gulf  Stream. 
The  best-known  species  is  2femickthy»  saolopa- 
ceua,  ccMnmon  in  rather  deep  water  in  the  North 
Atlantic. 

SNIPEFISE  ( BO  called  from  the  lon^  snout) . 
A  fish  of  the  related  hemibrench  families  Fistu- 
lariidsB  and  Macrorhamphosidffi,  allied  to  the 
pipefish  and  variously  Imown  as  trumpet  fish, 
bellows  fish,  fiutemouth,  etc  Specifically  the 
term  usually  refers  to  a  small  species  of  the 
south  European  coast,  oocaeionally  straying  to 
Am«ica  (Macrorhamphus  soolopoa),  remark- 
able for  the  conformation  of  the  nead,  the  skull 
being  elongated  into  a  tube,  at  the  extremity  of 
which  are  the  mouth  and  jaws.  Some  related 
species  of  tropical  waters  become  from  4  to  6 
feet  in  length.  . 

SNIPS  FLT.  Any  one  of  the  small  slender 
flies  of  the  family  I«ptidae.  They  have  long  1^ 
and  sloider  bodies  and  tre  predatory,  destroying 
other  insects.  Generally  they  have  smoky  wings 
and  velvety  bodies.  They  are  sluggish  in  habits. 
The  larvB  are  found  in  water,  decaying  wood, 
earth,  moss,  dry  sand,  and  in  the  burrows  of 
wood-boring  beetles.  Here  tium  60  species  occur 
in  the  United  States. 

SNOPBU.   See  Smmu. 

SNOHOaaSH.    see  Saushait  Stock. 

SNOILmr,  uoiKskA,  Kabl  JraAK  Gustaf, 
Count  (1841-1903).  A  Swedish  poet,  bom  in 
Stockholm  and  educated  at  Upsala  University. 
He  entered  the  diplomatic  service  in  1866  and 
held  various  secretarial  posts  until  1879,  when 
he  abandoned  diplomacy  for  literature.  His 
works  include:  Orohideer  (1862) ;  Dihter 
(1869;  4th  ed.,  1883);  Nya  dikter  (1881); 
Dikter:  Se  Samlingen  (1883) ;  Dikter:  4e  Sam- 
Ungen  (1887);  Dikter:  Se  SanUingm  (1897). 
He  also  published  in  1876  a  translation  of 
Goethe's  ballads.  His  Samlade  dikter  were  pub- 
lished in  1903-04  In  five  volumes. 

SNOOK  (from  Dutch  snoek,  pike,  jack).  A 
fish.  1.  A  barracouta  (q-v.)  of  Australian  and 
South  African  waters  {Thyraitea  altun),  impor- 
tant as  a  food  fish.    2.  The  robalo  (q.v.). 

SNOQITALTTIE,  snA-kwdl'flm.  See  Salibhak 
Stock. 
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SVOSBI  STUIOiUSON,  snOr'ri  BtlR^iav-sIln 
(1173-1241).  An  Icelandic  historian  and  states- 
man,  remembered  as  the  author  of  the  Heim- 
wkringla  (annals  of  old  Norwegian  kings)  and 
of  the  Tounger  or  Prose  Edda.  Snorrl,  young- 
est Hm  of  a  local  chieftain,  was  a  f<dlower  of 
the  chief  Jon  Loptsson.  He  became  a  poet  and 
lawyer  and  in  1215  was  head  of  the  L^slatire 
Assembly  and  the  highest  court.  King  Haakon 
invited  him  to  Norway  in  1218,  and  later  he 
nc^tiated  a  peace  between  Norway  and  Iceland. 
He  returned  to  Iceland,  where  he  used  his  power 
to  his  own  advantage,  and  in  1239  political  and 
domestic  intrigue  compelled  hie  flight  to  Nor- 
way. He  returned  In  1240  and  in  1241,  by  King 
Haakon's  orders,  waa  killed  by  Gieaur,  Snorri's 
son-in-law.  The  Prose  Edda,  finished  in  1222, 
comprises  the  mythological  Oylfaginmng,  the 
Skdtdtkapartndl,  a  sort  of  Ars  Poetica,  and  the 
Hdttatal,  a  commentary  in  102  strophes  on 
poems  in  honor  of  the  author's  Norwegian  pa- 
trons, King  Haakon  and  his  tutor  Skuli.  The 
Sagas  extend  from  the  mythological  kings  to 
1177  and  are  based  on  chronicles,  tradition,  and 
l^end.  They  show  great  literary  ability.  The 
OUif  Saga  he  also  elaborated  separately.  Snorri's 
BeimskringUt  has  been  edited  by  PeringskiOld 
( 2  vols.,  Stockholm,  1607 ) ;  SchOning  and  Thor- 
lacius  (8  vols.,  Copenhagen,  1777-1826);  Unger 
(Christiania,  1868) ;  and  best  by  Finnur  JOnson 
{Copenhagen,  ISOi-lOOl;  and  m  briefer  form, 
I91I).  "niere  are  translations  into  Danish  by 
Grundtvig  (Copenhagen,  1818-22);  Norwegian 
by  Aall  (Christiania,  1838-^)  and  Gustav 
StOTm  (ib.,  1900);  Landsraaal  by  SchjOtt  (ib., 
1000);  Swedish  by  Richert  (Stockholm,  1816- 
20)  and  H.  Hildebrand  (Orebro,  1880) ;  German 
by  Wachter  (incomplete,  Leipzig,  1835-36) ;  and 
i^gliafa  by  Laing  (London,  1880  and  1906),  M. 
Morris  (ib.,  1893-05,  1005),  Anderson  (New 
York,  1906).  

8H0UCK  HUBOBONJBf  snvk  hvr-ar^n'ye, 
Ghbistuan  (1857-  ).  A  Dutch  Oriental- 
iBtt  bora  in  Ooaterhout,  North  Brabant,  and  edu- 
cated at  Leyden,  where  be  studied  Arabic  under 
De  Goeje,  and  at  Strassburg  under  NSldeke.  He 
taught  Mohammedan  law  at  L^den  in  the  civil- 
service  college  for  the  Dutch  Indian  service  and 
in  1884  traveled  in  Arabia.  Disguised  as  a 
native  doctor  of  the  civil  law,  he  spent  almost  a 
year  in  Mecca.  In  1888  he  was  sent  on  a  govern- 
mental scientific  enedition  in  the  Di\tch  Indies 
and  soon  afterward  settled  in  Java,  where  be 
■■Bumed  an  <^eial  prat  aa  adviser  to  the  Dutch 
QovemoT'QeDenl  of  Batavia.  In  1007  be  re- 
turned to  Leyden  as  professor  of  Arabic. 
Among  his  works  are:  Het  Mekkaojtsche  Feeat 
(1880),  a  doctoral  thesis;  Mekka  (1888-80), 
with  an  atlas;  Bilder  aua  Mekka  (1889)  ;  De 
beieekenia  van  den  Islam  voor  zipte  belijders  in 
Oostlndii  (1883);  Der  Vahdi  (1885);  "De 
Islam,"  in  De  Oida  ( 1886 } ;  De  Aijihera  ( 1804 ) ; 
Set  Oajolamd  m  tijne  betooners  (1003) ;  AtYtbtd 
en  Oott-IndiS  (1907) ;  yed«rland  en  de  Igldm 
(1011). 

SNOITT  BEETLE.   A  weeviL   See  Weevil. 

SNOW  (AS.  «tuiw,  enow).  Minute  crystals 
of  ice  formed  in  the  atmosphere  when  the  aque- 
ous vapor  is  condensed  at  temperatures  below 
freezing.  These  crystals  usually  combine  into 
groups,  sometimes  large  and  flocculent,  but  often 
small  and  arranged  mtii  great  rM^larity.  The 
elementary  ice  crystals  or  spicuue  are  prisms 
of  six  sides  whose  ends  are  perpendicidar  to 
their  lengths.  Whm  the  lengtn  of  the  crystal 
Vol.  XXL— 16 


is  very  small  as  compared  with  its  diameter, 
these  needles  become  thin  flat  plates.  The  early 
meteorological  observers  have  recorded  the  fig- 
ures of  snow  crystals,  as  observed  imder  a  mag- 
nifying glass,  but  later  observers  have  secured 
photographs  of  the  crystals  as  seen  through  the 
compound  microscope.  The  longer  rays  tiiat 
constitute  the  arms  of  the  six-rayed  stars  are 
generally  hollow  tubes;  they  are  evidently  built 
up  by  additions  to  the  edge  of  an  original 
crystal. 

The  white  color  of  snow  results  from  the 
fact  that  the  snow  crystals  are  eo  minute  that 
each  oell  of  the  retina  receives  a  general  im- 
pression produced  by  the  combination  of  differ- 
ent wave  lengths  reflected  from  innumerable 
minute  facets.  Red  snow,  and  more  rarely  other 
colors,  such  as  green,  blue,  or  black  snow,  are 

E reduced  by  the  action  of  innumerable  fungi 
Down  as  the  Microooooua  nivalia.  Red  snow 
has  been  photographed  in  natural  colors.  (CTon- 
suit  F.  A.  Carpenter,  in  Tranaactions  of  the  San 
Diego  Society  of  Natural  Hiatory,  1911,  vol.  i, 
p.  108.)  Snow  rarely  falls  at  sea  level  south 
of  the  parallel  of  lat.  80*  N.,  and  on  the  Padflc 
eoast  of  North  America  it  occurs  at  sea  level 
only  north  of  lat.  47*  N. 

Measurement  of  Snowfall.  Snow  is  even 
more  difficult  to  measure  than  rain.  (See  Rain 
Gauob.)  The  action  of  the  wind  interferes  with' 
the  falling  snowflakes  as  they  are  about  to  enter 
a  snow  gauge  exposed  to  collect  them,  or  drives 
thmi  out  after  having  entered.  Even  moderate 
winds  often  remove  the  snow  cover  from  the 
ground  in  some  places  and  heap  deep  drifts  of 
snow  in  others.  It  is  the  ordmary  custom  to 
state  the  quantity  of  snowfall  as  so  much  depth 


Fra.  1.    KABTIN  SNOW-DKHBirr  BTTCKVr,  WBIOaiMQ  SCALES, 

AND  HBABUBINa  STICK. 

The  pftil  is  oarefully  filled  to  the  brim  with  the  bqow  to 
be  meaaured.  The  density  indicated  is  22%,  the  pail  full  of 
water  wraghB  100  unito.  The  mewuriog  ewik  is  divided  to 
tentha  of  Inohea. 

(inches  or  other  unit)  of  the  newly  fallen 
layer,  or,  better,  the  depth  of  the  layer  of  water 
that  would  result  if  tke  snow  were  melted  in 
place. 
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Snow,  when  melting  or  mixed  with  rain,  must 
be  collected  in  a  suitoble  gauge  for  satisfactory 
measureinent.  Sudi  gauges  must  be  fredv'  ex- 
posed, but  sheltered  from  strong  winds  and  pro- 
vided with  appropriate  wind  shields  which  cut 
off  or  diminish  the  edd;  actions  of  the  wind 
playing  around  the  mouth  of  the  gaiige.  (See 
Fig.  3.)  The  qufttttity  of  snow  collect^  in  an^ 
gauge  ie  most  conveni- 
ently measured  by  weigh- 
ing, but  it  is  often  deter- 
mined by  measuring  the 
volume  of  water  obtoined 
by  melting  the  snow. 
When  the  snow  is  rela- 
tively "dry,"  the  quan- 
tity may  be  satisfaetorily 
determined  by  mefisnring 
the  depth  of  the  freshly 
fallen  layer  in  some  spot 
unaffected  by  drifting. 
Obviously  this  method 
fails  to  indicate  the  en- 
tire precipitatlMi  if  the 
snow  is  melting  or  is 
mixed  with  rain,  lliere 
are  two  methods  for 
measuring  freshly  fallen 
snow  in  such  cases.  One 
way  is  to  cut  out  a  rep- 
resentative sectitm  of  the 
snow  layer,  mdt  it,  and 
measure  as  if  the  layer 
had  been  water.  The 
other  way  is  to  measure 
the  density  of  the  snow 
(relative  to  water)  and 
multiply  this  by  the 
average  depth  of  the 
layer  in  inches  as  found 
one  or  several  repre- 
sentative measurements. 
(See  Fig.  1.) 

Certain  engineering 
and  meteorological  de- 
mands call  for  the  careful  determination  of  the 
water  equivalent  of  the  whole  layer  of  snow  on 
the  ground.  This  information  ia  particularly 
important  in  mountainous  regions  constituting 
the  headwaters  of  im^rtant  rivers  or  streams 
used  for  power  and  irrigation  purposes.  For 
Uifs  purpose  one  employs  appropriate  sampling 
tubes,  50  or  60  inches  long  and  2  or  more  inches 
in  diameter.  The  tube  is  forced  completely 
through  the  show  to  the  ground.  The  water 
equivalent  of  the  core  or  sample  of  snow  ia  then 
determined  either  by  weighing  the  tube  and 
core  together  or  by  removing  the  snow  to  a 
separate  container  for  weighing.  The  snow  in 
dMp  beds  is  often  found,  at  the  opening  of 
spring,  to  have  a  density  as  high  as  30  to  50 
per  cent. 

In  remote  and  relatively  inaccessible  r^ions 
as  well  as  elsewhere  the  Weather  Bureau  sets 
up  so-called  snow  stakes  by  means  of  which  the 
depth  of  the  whole  layer  of  snow  is  approxi- 
mately determined  and  reported  from  time  to 
time.  (See  Fig.  2.)  A  Weather  Bureau  shielded 
snow  gauge  exposed  in  a  mountainous  country 
is  shown  in  Fig.  3. 

The  great  accumulations  of  snow,  by  sliding 
downward  in  ravines  until  they  join  together  in 
the  river  valleys  and  form  glaciers  (q.v.),  con- 
stitute an  important  factor  in  the  study  of  phys- 
ical geography.   A  heavy  snowfall  is  not  merely 


Fia.  2.     Bifow  STAXS, 

tIMlTED  STATU  VSATHH 


a  Question  of  low  temperature,  but  of  inflowing 
ana  uprising  cool  moist  air.  In  this  respect  the 
physical  processes  that  determine  the  formation 
of  snow  are  entirely  nmilar  to' those  that  deter- 
mine the  formation  of  rain.  The  ordinary  limits 
of  snowfall  and  glaeiation  at  sea  -level  are  north 
of  the  parallel  of  30°  N.  and  south  of  th»  par- 
allel of  30*  S.  Snow  is'  an  exceedingly  poor 
conductor  of  heat,  owing  to  the  nonhomogeneous 
texture  of  the  mass,  which  may  be  considered 
as  composed  of  alternate  thin  layers  of  ice  and 
air.  A  covering  of  snow  on  the  ground  or  a 
hut  hastify  built  of  blocks  of  snow- is  a  very 
good  protection  against  the  eold  storms  from 
tiie  ntnlh.  The  roots  of  tiie  moMt  'tftider  vege- 
tation  prosper  under  s  covering  of  snow,  which 
ordinarily  conserves  the  heat  brought  to  the 
surface  by  conduction  from  warmer  layers  below 
and  allows  the  soil  to  have  a  higher,  tedkpera- 
ture  than  without  the  snow  blanket. 

From  an  agricultural  abd  ■  a  geoloigical'  point 
of  view  the  amount  of  snow  lying  on  th».groiuid 
at  any  time  is  hij^ily  important.  The-  United 
States  Weather  Bnrean  publishes'  week^  and 
m<mthfy  mi^B  showing  this  feature?  of  clima- 
tology; a  general  map  has  slso  been  cranpiled 


FlO.  3.     HARVIK  SHHLDED  BNOW  OAUaE,  AS  UBKD  BT  TOM 
WKATHBB  BCBEAU. 

The  cylindrical  veaad  in  the  centra  of  the  trumpet-ehaped 
wind  shielda  coUeeta  the  snow,  whoae  quanti^  is  fooDcl  by 
weicfaing  the  noeptMle. 

showing  the  normal  amount  of  snowfall  for  the 
wliole  year  as  a  help  towards  the  study  of  the 
climatic  conditions  that  attend  the  accumulation 
of  nnow. 

Bibliography.  The  principal  collection  of 
snow  pbott^aphs  are  those  that  we  owe  to 
Dr.  Neuhass,  of  Berlin  (1892-03);  G.  Norden- 
skiold,  of  Stockholm;  A.  A.  Sigaon,  of  Rybinsk, 
Russia ;  and,  most  important  of  all,  those  of  W. 
A.  Bentley,  of  Jericho,  Vt.  Consult  artides  in 
AppletoTi'a  Popular  Bcimoe  Monthly  (New-York, 
May,  1898) ;  in  the  United  States  Weather  Bu- 
reau, MofUhijf  Weather  Review  (Washington, 
May,  1901],  and  the  annual  summary  for  1902; 
also  Snoto  and  Ice  BvUetin  (ib.,  weekly). 
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PHOTOMrCROQRAPHS  OF  SNOW  CRYSTALS  SHOWINQ  TYPtCAL  FORMS 
Ptietegraphad  by  W.  A.  Bantlay,  Jarioho,  Vt. 
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SNOW,  Lorenzo  (1814-1901).  An  American 
Mormon  leader,  born  at  Mantua,  Portage  Co., 
Ohio.  He  Btudied  at  Oberlin  CoUege.  in  1836 
was  converted  to  Monnonism,  and  in  1840  was 
a  missionary  to  Great  Britain.  He  was  sent 
on  missiona  to  Italy  in  1849  and  to  the  Sand- 
wich Islands  in  1864.  In  1852  he  was  elected 
to  the  Utah  House  of  Representatives,  and  until 
1882  he  continued  to  be  a  member  of  either 
the  House  or  the  Council.  Snow  established 
the  city  of  Brigham  (Utah)  in  1865,  and  there 
he  organized  a  system  of  co^erative  industry. 
In  1889  he  was  elected  president  of  the  Twelve 
Apostles  and  in  1898  president  of  the  Mormon 
church.  His  publications  include  a  translation 
of  the  Book  of  Mormon  into  Italian;  The  Only 
Way  to  he  Saved  (1851) ;  The  Italian  Miation 
(1851) ;  The  Voice  of  Joaeph  (1852). 

SNOWBAIX  TBEE.  Another  name  for  tiie 
guelder-rose  (q.v.). 

8N0WBEBBT  i^Symphoriearpot  racemoaus) . 
A  bushy  deciduous  shrub  of  the  family  Capri- 
foliaceee,  a  native  of  northern  North  America 
and  common  in  shrubberies.  It  has  simple 
leaves,  small  flowers,  white  inedible  berries,  about 
the  size  of  blaclc  currants,  remaining  on  the 
bush  after  the  leaves.  There  are  about  10  spe- 
cies. The  creeping  snowberry  (Chiogenea  hiapi- 
duia)  is  a  native  of  North  American  bogs. 

SNOW'BIBD.  Aut  species  of  bird,  usually  a 
flnch,  associated  with  snow.  In  the  United 
States  the  name  is  most  commonly  applied  to 
the  jnnco  (q.v.),  but  also  to  the  anew  bunting 
(q.v.).    See  Plate  of  Spabbows. 

SNOW  BUNTING,  or  Snowfues.  A  large 
finch  iPaa&erina,  or  Plectrophenan),  nivalis)  of 
a  genus  distinguished  by  the  long  larlclike 
8trai(^t  claw  of  the  hind  toe  and  a  similarity 
to  the  larks  in  habits;  there  is  a  similar  ease 
and  celerity  in  running  along  the  ground,  and 
the  song  is  very  different  from  that  of  any  of 
the  true  buntiiufs.  The  color  of  the  plumage  is 
very  different  n'om  most  fringilline  birds,  for 
white  predominates.  In  summer  pliunage  the 
back  and  parts  of  the  wings  and  tail  are  black. 
In  winter  plumage  all  the  upper  parts  are  rusty 
brown.  Tae  length  of  an  adult  is  7  inches. 
The  snow  bunting  abounds  in  siimmer  in  all 
parts  of  the  Arctic  regitms,  and  in  winter  mi- 
grates into  the  north-temperate  r^ons,  but  is 
rarely  seen,  even  in  the  northern  United  States, 
except  in  severe  winters  and  when  snow  is  plen- 
tiful. It  feeds  largely  on  the  seeds  of  grasses 
and  weeds  and  is  often  seen  in  company  with 
longspurs  (q.v.).  See  Plate  of  Buimnos  and 
Gbosbeaks. 

SNOW  COCK.  A  name  given  by  Anglo-Indian 
sportsmen  to  two  different  birds  found  near  the 
snow  line  in  the  Himalaya.  One  is  the  Tibetan 
snow  pheasant,  a  large  and  active  species  fre- 
quenting the  stony  heights  of  all  Central  Asia. 
It  is  Tetraogallus  himalayensis  and  lives  at  ele- 
vations of  from  11,000  to  18,000  feet.  They 
feed  in  flocks  and  always  have  a  sentinel  perched 
on  some  projecting  bowlder  to  give  the  alarm  in 
case  of  danger.  The  golden  ea^e  is  their  great- 
est enemy.  (For  the  moet  CMnpIete  account, 
consult  Hume  and  Marshall,  The  Oame  Birds 
of  /ndia,  Burma,  and  Ceylon,  vol.  i,  Calcutta, 
1879.)  Other  species  are  found  in  various  other 
Asiatic  mountain  ranges.  Another  snow  cock 
is  the  jer-monal  {Lenoa  nivioola)  of  the  higher 
Himalaya  and  western  China. 

SNOwDEK,  snd'd'n.  Jahbs  Boss  (1810-78). 
An  American  numismatist,  bom  at  Chester,  Pa. 


After  graduating  at  Dickinson  College  he  settled 
in  Franklin.  Subsequentlv  he  was  State  Treas- 
urer (1845-47),  Treasurer  of  the  United  States 
Mint  (1847-50),  and  its  director  (1863-61). 
His  publications  include  many  pamphlets  on 
coins  and  his  Deacription  of  Coins  in  the  United 
States  Mint  (1860);  The  Mint  at  PhOadelphia 
(1861);  Coins  of  the  Bible  (1864). 

SNOWDEN,  Philip  (1864-  ).  An  Eng- 
lish Socialist  and  labor  leader.  He  was  bom 
at  Keighley,  Yorkr^ire,  and  was  educated  at  a 
board  school  and  privately.  He  altered  the  civil 
service  in  1886,  but  retired  In  1893  to  take  up 
joumaliem  and  lecturing.  Entering  politics  as 
a  member  of  the  Labor  party,  he  was  elected 
a  member  of  the  House  of  Commons  in  1000.  He 
was  chairman  of  the  Independent  Labor  party 
in  1903-06  and  was  appointed  a  member  of  the 
Royal  Commission  on  Canals  and  Waterways 
and  of  the  Royal  Commission  on  the  Civil  Serv- 
ice. He  wrote  much  on  Socialistic  and  political 
subjects,  including  Bocialiam  and  Byndioaliam 
(1915). 

His  wife,  Ethel  Skowden,  became  known  as 
the  leader  of  the  English  nonmilitant  woman 
suffragists.  She  visited  the  United  States  in 
1915  to  attend  the  Women's  Peace  Conference 
at  San  Francisco.  Consult  A.  G.  Gardiner, 
Propheta,  Prieata,  and  Kinga  (new  ed.,  London, 
1914). 

SNOWDOH,  aU/don.  A  mountain  group  in 
Carnarvonshire  North  Wales  (Map:  Wales,  O 
3).  It  is  broken  by  vall^  into  four  minor 
groups,  whose  chief  pe^  Moel-y-Wyddfa  (the 
conspicuous  peak),  is  the 
highest  mountain  in 
South  Britain,  being 
3590  feet  above  sea  level. 

SNOW'DBOP  (so 
called  from  the  color  of 
the  flower),  Odle»thua. 
A  genus  of  plants  of  the 
family  Amaryllidaeete. 
The  bulbous  root  pro- 
duces two  leaves  and  one 
single-flowered  leafless 
stem.  The  common  snow* 
drop  {QalantkuB  nivalis) 
is  found  chiefly  in  the 
woods  and  pastures  of 
southern  Europe.  Vari- 
ous iqwcies  are  popular 
spring  flowers  in  flower 
gardens^ 

SNOWDROP  TBSE, 
or  Silveb-Bell  Tbee,  also 
known  as  Opossum  Wood 
(Haleaia  Carolina  and 
Baleaia  diptera).  Two 
shrubs  or  small  trees  of 
the  family  Styracacee, 
with  large  and  veiny 
pointed  deciduous  leaves  and  showy  white 
flowers,  drooping  on  slender  pedicels  in  short 
racemes  or  clusters  from  axillary  buds  of  the 
preceding  year.  They  are  beautiful  shrubs  for 
cultivation. 

SNOW  PBHCES  and  SNOW  SHEDa  See 

Railways. 

SNOWTLAKE  ( from  the  color  of  the 
flower),  Leucojutn.  A  genus  of  9  or  10  species 
of  bulbous  herbs  of  the  family  Amaryllidaceff, 
natives  of  the  Mediterranean  region,  llie  spring 
snowflake  ( Leucojum  vemum ) ,  the  best-known 
species,  produces  umbels  of  sweet-scented  flowers 


SNOWDBOP  TREE  {HaUtia 

earoiina). 
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In  March  or  April.  The  summer  snowflake 
{Leuoojum  cestivum)  is  a  beautiful,  rapidly 
growing  plant.  Lmcojum  autumnale,  a  Portu- 
guese species,  produces 
drooping  flowers  in 
autumn.  These  plants 
make  the  beat  growth 
on  rich  sandy  or 
loamy  soils.  Propa- 
gation is  by  offsets, 
obtained  as  soon  as 
the  leaves  have  become 
dry. 

SNOWFLAEE. 
See  Snow  Bunting. 

SN0W7L0WEB. 
See  Fbinqe  TBbb. 

SNOW  aoosE. 

An  Arctic  goose  ( Chen 
hyperboreua) ,  seen  in 
the  United  States  dur- 
ing its  migrations, 
sometimes  in  vast 
numbers.  It  is  pure 
white,  except  in  the 
black  wing  quills, 
washed  on  the  head 
with  reddish;  the 
beak,  which  is  strcmgly 
toothed,  is  pink  and  the  feet  reddish.  An  adult 
male  measures  27  laches  long  and  weighs  5^4 
pounds.  Ross's  snow  goose  {Chen  rosai)  is  a 
miniature  of  the  otiier  and  is  known  all  over 
the  Hudsrai  Bay  coimtry  as  homed  wavey.  Con- 
sult Elliott  Coues,  Birds  of  the  Horthweat 
(Washington.  1874),  and  W.  H.  Rich,  Feathered 
Game  of  the  Northeast  (New  York,  1007). 
SNOW  LEOPABS.  The  ounce  (q.v.). 
SNOW  I<INE.  The  level  on  a  mountain 
slope  above  which  snow  exists  all  the  year 
round  or  at  least  very  nearly  so.  The  height 
of  this  line  above  sea  level  varies  greatly  both 
from  year  to  year  and  in  different  iocalities;  it 
moves  up  and  down  within  a  broad  zone  and  is 
determined  principally  by  the  direction  of  the 
slope,  the  temperature,  moisture,  and  average 
Telocity  of  the  prevailing  winds.  The  average 
heif^t  of  the  snow  line  is  about  18,400  feet  Ta 
the  tropical  Andes,  19,000  in  the  Himalaya, 
6000  in  Patagonia,  2000  in  Greenland.  See 
Snow;  Mountain;  and  articles  on  the  separate 
mountain  ranges,  Alps,  Himauta,  etc. 

SNOW-ON-THE-MOUNTAIN.  A  enphor- 
biaceous  plant.   See  Spuboe. 

UrOW'PIiOW.  A  machine  for  clearing  roads 
and  railireys  of  snow.  The  rotary  steam  snow 
shovel  has  been  adopted  by  all  the  transcon- 
tinental lines  of  the  United  States  and  Canada. 
It  consists  of  a  wheel,  9  feet  in  diameter,  set 
in  a  round  casing  with  a  flaring  front,  10  feet 
square,  which  feeds  the  snow  into  the  wheel, 
llie  wheel  contains  an  inner  and  outer  series  of 
knives  pivoted  on  radial  pins,  with  their  sur- 
faces inclined  to  one  anoiher;  when  they  rai- 
counter  an^  snow  th^  are  canted,  or  set  so 
as  to  slice  it  off  and  feed  it  into  the  machine. 
Behind  the  knives  is  a  fan  wheel  composed  of 
a  number  of  radial  blades.  When  the  wheel  re- 
volves the  centrifugal  force  throws  the  snow  to 
the  outside  of  the  wheel;  it  meets  the  inclosing 
case  and  is  forced  through  an  opening  behind 
the  headlight.  A  hood  here  regulates  the  direc- 
tion in  which  the  snow  is  thrown.  The  machine 
wei^B  about  20  tons. 
nrOWBHOEINO.    Snowshoes  are  of  four 


permanent  main  varieties.  One  is  long  and 
narrow  and  sharp  at  each  end,  swelling  only 
slightly  in  the  middle,  and  slightly  turned  up 
at  the  toe.  Another  has  a  turned-up  entry, 
which  meets  the  snow  nearly  squarely,  and  a 
trailing  pointed  after  end.    These  are  favorite 

{lattorns  in  the  north;  they  are  about  5  feet 
ong,  I  foot  wide  in  the  cenure,  made  of  hickory 
or  some  other  tough  wood  which  will  bend  with- 
out breaking,  and  laced  with  fine  caribou-skin 
webbing,  except  just  under  the  foot,  where  there 
is  an  open  bed  cording  of  thick  rawhide.  A 
third  kind  is  broader  and  shorter,  with  an  oval 
entry  at  the  fore  end  and  a  trailing,  shorter 
after  end.  The  fourth  set  are  almost  circular, 
with  a  stumpy  beaver-like  trail  end. 

In  walking  the  shoe  is  slightly  raised  and 
carried  partly  over  and  ahead  of  Its  fellow,  and 
when  the  step  is  completed  the  swell  of  the 
centre  of  the  frame  of  the  rear  shoe  lies  close  to 
the  inward  curve  of  the  hinder  part  of  the 
leading  shoe.  The  principal  snowshoe  clubs  of 
Canada  are  those  of  Montreal  and  Quebec.  The 
time  record  for  snowshoeing  is  faster  than  the 
ordinary  cross-country  mna  The  hundred-yard 
daah  taJces  a  UtUe  cfver  12  seoonds;  the  mile,  6 
minutes  40  seconda. 

8N0WT0WZ..  Alargeowl  (3ryo(0aMyo<«a) 
which  inhabits  the  circumpolar  re^on  and  ap- 
pears irregularly  in  winter  in  more  temperate 
regions  southward.  It  has  no  horns,  and  the 
male  Is  sometimes  almost  immaculately  white, 
while  the  female  is  barred  more  or  less  heavily 
with  dartt-brownlsh  slate.  Its  habits  are  simi- 
lar to  those  of  other  large  owls  (q-v.),  except 
that  it  usually  nests  on  the  open  ground  of 
ths  tundra,  on  the  side  of  a  hill  or  near  some 
projecting  bowlder.  It  lays  6  to  10  round  white 
egge.  In  Arctic  America  it  feeda  mainly  upon 
ptarmigan,  lemmings,  and  ducks. 
SNTTPP.  See  Totaoco. 
SNTJPP  TAKERS.  See  Conscience  Whigs. 
SNTDBBS,  Fbans  (1679-1657).  A  Flemish 
animal  and  still-life  painter.  He  was  born  at 
Antwerp  and  studied  under  Pieter  Brueghel  the 
Younger  and  ^ndrick  van  Balen,  joined  the 
Painters'  Guild  in  1602,  and  after  a  Journey  to 
Italy  settled  in  Antwerp  in  1609.  His  talents 
won  for  him  the  admiration  of  Rubens,  who 
frequently  engaged  him  to  paint  fruit,  game, 
and  other  accessories  in  his  pictures;  in  turn 
Rubens,  Jan  Bockhorst,  and  occasionally  Van 
Dyck  often  contributed  the  figures  to  the  can- 
vases of  Snyders.  As  a  painter  of  hunting 
episodes,  scenes  of  violent  action,  and  comhats 
of  animals,  Snyders  stands  as  very  nearly  the 
equal  of  Rubens  in  breadth  and  vigor  of  execu- 
tion, and  in  richness  of  composition;  though 
inferior  to  Rubens  as  a  colorist.  His  pictures 
are  seen  in  all  the  famous  galleries  of  Europe, 
that  of  Madrid  possessing  22.  There  are  five 
in  the  Stockholm  Museum ;  14  at  the  Hermitage, 
St.  Petersburg,  mostly  still-life;  six  at  Dresden; 
and  six  at  Munich,  including  his  masterpiece, 
"Two  Li(His  Pursuing  a  Roebuck."  A  subject 
similar  to  the  last  named  is  in  the  Metropolitan 
Museum,  New  York. 

SOANE,  son,  SiB  John  (1753-1837).  An 
English  architect,  bom  at  White  Church,  near 
Reading.  In  1788  he  was  appointed  architect 
to  the  Bank  of  England,  which  remaine  the  beat 
example  of  his  work.  He  was  elected  to  the 
Hojal  Academy  in  1802  and  became  professor 
of  architecture  there  In  1806.  While  lectur- 
ing  he    began    the    Soane    Museum,  which 
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he  presented  to  the  British  nation  with  an 
endowment.  It  contains  a  valuable  collection 
of  pictures,  casts,  and  antiquities.  His  writ- 
ten works  include  Designs  for  Public  Improve- 
ments in  London  arid  Westminster  {1827) 
and  Designs  for  PubUo  and  Private  Buildings 
<1828). 

80AP  (AS.  Hp*).  A  term  generally  em- 
ployed in  chemistry  to  describe  the  nKtalHo 
salts  of  the  higher  fatty  acids.  In  commerce 
it  has  a  more  limited  application,  l>eing  confined 
to  the  water-soluble  potassium  and  sodium  soaps 
and  to  the  water-insoluble  salts  of  such  heavy 
metals  aa  lead,  magnesium,  and  aluminium. 
The  former  are  extensively  used  as  detergents 
and  also  in  a  limited  way  as  bases  for  various 
dyestuffs  and  sometimes  for  medical  purposes, 
llie  sodium  compounds  of  fatty  acias,  being 
generally  efflorescent,  harden  on  exposure  to 
air  and  hence  are  known  as  hard  soaps.  But 
the  potassium  comptounds  absorb  water  under 
the  same  conditions  and  consequently  tend  to 
liquefy  and  are  called  soft  soaps.  

The  fats  generally  used  in  soap  making  in- 
clude tallows  and  greases  of  animal  origin,  lard 
oil,  palm  oil,  olive  oil,  cottonseed  oil,  com  oil, 
coconut  oil,  stearin,  red  oil  (crude  oleic  acid), 
etc  The  alkali  lyes  are  prepared  by  dissolving 
caustic  soda  or  potash  in  water  to  the  desired 
strea^^h,  or  (more  often  the  case  in  large  estab- 
lishments, at  least  with  the  cauetic-soda  lyes), 
they  are  made  by  dissolving  carbonate  of  soda 
in  hot  water  and  then  adding  the  requisite 
quantity  of  quicklime  for  causticizing,  boiling 
and  allowing  the  mass  to  cool,  whoi  the  clear 
lye  is  drawn  from  the  top.  The  solutitm  ob- 
tained is  often  strengthened  by  evaporation  or 
by  addition  of  more  solid  caustic  alkali. 

The  soaps  manufactured  at  present  may  be 
classified  as  follows:  (1)  rosin  or  laundry,  set- 
tled soa{HS;  (2)  toilet  soaps,  including  settled, 
luilf-boiled,  transparent,  and  floating  varieties; 
(3)  marine  soaps;  (4)  medicated  soaps;  and 
<6)  manufacturing  soaps. 

The  materiais  required  in  manufacturing  set- 
tled  soaps  include  tallow  (alone  or  mixed  with 
grease  and  oil),  caustic-soda  solution  (18°-22'' 
Baum^),  and  fickle  (saturated  salt  solution). 
The  operation  is  carried  out  in  large  sheet-iron 
kettles,  circidar  or  square,  heated  by  two  steam 
coils  lying  on  the  bottom  of  the  kettle.  One 
coil  is  perforated  with  small  holes  and  delivers 
free  steam  in  fine  jets  (the  open  ooil) ;  the 
other  serves  to  heat  the  contents  of  the  kettle, 
but  allows  no  escape  of  steam  (the  dosed 
coil).  The  various  operations  are  known  as 
stock  change,  rosin  change,  strength  change,  and 
finish-stock  change.  The  stock  (i.e.,  the  fatty 
material)  is  pumped  in  liquid  state  into  the 
kettle,  and  partly  spent  lye  from  a  previous 
operation  is  added,  the  open  coil  being  used  as 
a  heater.  A  portion  of  uie  stock  being  always 
somewhat  rancid,  it  unites  at  once  with  the 
lye  to  form  soap,  the  soap  in  torn,  with  the 
aid  of  the  live  steam,  emulsifying  the  rest  of 
the  fat.  The  open  coil  is  now  abut  and  the 
closed  coil  used.  From  time  to  time  strong 
fresh  lye  is  added,  until  the  contents  of  the 
kettle  are  homogeneous,  have  a  characteristic 
gummy  appearance,  and  run  in  long  strings 
from  a  wooden  paddle  dipped  in  the  hot  liquid. 
Pickle  is  then  added,  until  the  soap  becomes 
insoluble  (grained)  koA  floats  on  the  surface, 
^nie  oontenta  of  tlw  kettle,  on  cooling,  separate 
into  two  layers,  the  granular  imperfect  soap 


floating  on  the  brine,  ,The  latter,  which  contains 
a  certain  amount  of  glycerin,  is  drawn  from 
the  bottom  of  the  kettle  and  worked  for  gfycerin 
and  salt. 

To  the  Boap  ronalning  is  added  fresh  strong 
lye  and  rosin  to  the  amount  of  50  to  100 
per  cent  of  the  stock  originally  used.  This 
mixture  is  heated  by  the  closed  ooil  until  tiie 
rosin  is  sapohified,  and  then  the  kettle  is  salted 
out  as  before.  This  completes  the  rosin  change. 
On  standing,  a  lye  separates  which  contams 
a  little  glycerin  not  extracted  in  the  previous 
process;  uiis  lye,  too,  is  worked  for  glycerin 
and  salt.  The  next  operation  (the  strength 
change)  is  introduced  in  order  to  insure  com- 
plete saponification.  For  this  pnrpow  fresh 
strong  lye  (at  least  92"  Baume)  is  added  and 
the  mass  kept  gmtly  boiling  for  several  hours 
in  the  grained  ecmditim,  strong  lye  having  the 
same  effect  on  soap  as  pickle — it  renders  the 
soap  insoluble.  At  the  conclusion  of  this  opera- 
tion the  kettle  contents  are  allowed  to  cool 
and  settle,  and  the  drawn-off  lye,  which  is  not 
exhausted  as  in  the  previous  operations,  is 
used  to  start  a  new  saponification  in  the  stock 
change.  The  grained  soap  is  finally  reheated 
and  enough  cold  water  added  to  cause  it  to 

Eass  into  solution  (close).  At  this  stage  the 
eat  is  turned  off,  and  the  kettle  contents  slowly 
cool  down  and  stratify  in  three  layers — the 
pure  soap  on  top,  next  an  impure  dark  soap 
called  nigre,  and  finally  a  small  quantity  of 
.strong  dark  lye  too  impure  for  further  use. 
The  process  vi  making  settled  aoa^  without 
rosin  is  the  same,  except  tiwt  the  rosin-change 
operation  is  left  out.  Many  soapmakers  use 
very  small  quantities  of  rosin  in  making  toilet 
soaps,  believing  that  this  tends  to  "pitch  the 
nigre,"  i.e.,  clarify  the  product. 

Rosin  soap  is  allowed  to  cool  in  the  kettle 
to  about  65*^  C.  (160°  F.)  and  then  run  into 
the  crutcher,  a  horizontal  iron  cylinder  provided 
with  a  shaft  bearing  paddle  blades.  These  re- 
volve and  thorou^^  mix  the  soap,  yielding  a 
product  uniform  m  texture  and  color.  In  uiis 
operation  it  is  customary  to  make  various  addi- 
tions— carbonate  of  soda  to  soften  hard  water, 
silicate  of  soda  to  hard«i  the  soap  and  prevent 
too  rapid  wasting,  and  other  subetances,  some 
of  doubtful  utility.  After  crutching  the  warm 
mixture  is  run  into  large  iron  frames  or  molds 
and  oooled.  When  ttie  soap  Is  hard  the  tides 
of  the  frame  are  removed  and  the  soap  is  cut  into 
slabs  and  bars  with  a  steel  wire.  After  a  short 
drying  operation  the  soap  is  pressed  and  ready 
for  use.  An  (wdinary  rosin  soap  fredily  made 
has  the  following  con^HMition: 

Ffttty  ftod  roain  scids   66.34  per  eaat 

Free  alluU   0.86  par  cent 

Cranbined  slksli   6.83  pw  oent 

Wate   28.00  pw  eeat 

Settled  toilet  soap  is  not  crutched,  but  run  at 
once  into  frames.  When  hard  the  soap  is  cut 
by  wires  into  thin  bars,  which  are  aried  on 
racks  in  a  warm  well-ventilated  room,  and  when 
the  moisture  is  reduced  to  about  10  per  cent  the 
slabs  are  cut  into  fine  thin  chips  or  shavings 
and  dried  once  more.  The  required  perfume 
and  coloring  matter  having  been  added,  the 
chips  are  fed  into  a  roller  mill,  coming  out 
in  thin  crSpelike  sheets.  These  are  passed 
through  again  and  again  until  the  mass  is 
homogeneous.  The  thin  sheets  then  pass  into 
the  plotter,  a  revolving  screw  press  which  is 
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gently  heated  and  deliveni  the  soap  in  long 
Blender  bara.  The  bare  are  cut  into  abort 
lengths  and  pressed  into  cakes  by  suitable  dies. 
Often  settled  and  half-boiled  soaps  are  mixed  in 
the  mills,  but,  as  a  rule,  the  finer  toilet  soaps 
are  made  exclusively  from  settled  soap,  entirely 
free  from  glycerin.  Since  1910  the  saponification 
of  fata  has  been  carried  on  with  lime,  or  a 
mixture  of  lime  and  soda,  resulting  in  a  lime 
or  lime  soda  soap  and  an  increaKd  yield  of 
glycerin.  The  resulting  soap  is  subsequently  de- 
composed by  boiling  with  soda  ash  lye  (Na,COi) 
and  yields  an  excellent  quality  of  soda  soap  and 
an  insoluble  residue  of  calcium  carbonate. 

Half-boiled  soap  ia  an  evident  misnomer,  no 
higher  temperature  than  that  necessary  to  melt 
the  fatty  materials  (60"-«5"  C.  =  120»-150" 
F.)  being  used  in  the  procesa.  The  operation 
is  uBually  carried  ont  in  small  east-iron  jacketed 
kettles,  in  which  the  fat,  which  must  be  of 
good  quality  and  usually  consists  of  taHow 
or  tallow  and  coconut  oil,  is  liquefied  by  heat. 
An  exactly  calculated  quantity  of  strong  lye 
iSQ"-^"  Baum«),  consisting  of  soda  alone  or 
mixed  with  a  small  amount  of  potash,  is  now 
gradually  added  and  the  mass  vigorously  stirred 
witti  a  wooden  paddle.  When  emulsiflcation  is 
complete  and  saponiflcation  is  well  under  way, 
the  mass  is  ladled  into  an  iron  frame  and  al* 
lowed  to  stand  for  several  days,  during  which 
time  the  fatty  matter  is  completely  saponified, 
cools  down  to  the  normal  temperature,  and 
hardens.  The  frame  may  now  be  stripped  and . 
the  soap  cut  and  pressed  in  the  usual  manner. 

Transparent  soaps  are  made  by  remelting  half- 
boiled  soaps  with  the  additicai  of  a  small  quan- 
tity of  alcohol,  some  additional  glycerin  and 
cane  sugar  or  glucose.  This  operation  leaves 
the  soap  as  a  transparent  jelly-IiKc  mass,  which 
is  cut  up  and  allowed  to  stand  until  the  alcohol 
has  evaporated.  The  bars  are  then  planed  down, 
again  cut,  and  pressed  into  any  desired  shape. 
Of  late  years  it  has  been  the  custom  of  various 
manufaciurerB  to  introduce  some  form  of 
saponified  rosin  Into  this  class  of  soaps  to 
increase  lathering  quality. 

Floating  soaps  were  originally  made  wholly 
from  coconut  oil.  Now  such  soa^s  are  exten- 
sively made  by  incorporating  with  the  soft 
warm  mass  of  any  soap  enough  air  to  reduce  the 
specific  gravity  below  that  of  water,  the  operation 
being  usually  conducted  in  a  jacketed  kettle  pro- 
vided with  a  screw  stirrer.  As  a  rule,  floating 
soap  is  made  from  a  mixture  of  tallow  and  coco- 
nut oil,  which  is  half  boiled,  with  mixed  potash 
and  soda. 

Marine  or  aalitoater  coop  Ib  a  half-boiled  mix- 
ture made  from  pure  coconut  oil,  with  potadi  and 
soda  lye  and  an  addition  of  salt  and  carbonate  of 
soda.  The  United  States  navy  specifications 
call  for  a  soap  of  the  following  compofutioD; 
the  fatty  matter  shall  consist  of  pure  coconut 
oil  only;  water  should  not  be  present  to  an 
extent  ot  more  than  55  per  cent;  and  free 
alkali  (NaOH)  shall  not  exceed  0.5  per  cent; 
carbonated  alkali  (NbiGOi)  may  be  present  in 

?[UantitieB  varying  between  2  and  3  per  cent; 
oreign  mineral  matter  should  not  exceed  0.5 
per  cent.  Such  a  soap  wilt  wash  freely^  in  salt  or 
fresh  water  because  of  the  solubility  of  the 
alkali  salts  of  lauric  acid  (a  fatty  acid  present 
in  coconut  oil)  in  solution  of  salt.  This  soap 
does  not  keep  well,  decomposition  of  the  salte 
taking  place  during  drying,  which  liberates  free 
fatty  acid  and  makes  the  soap  rancid. 


Soaps  made  from  olive  oil  with  soda  or  mixed 
potash  by  the  half-boiled  process  are  known 
as  Castile  soap,  a  recognized  standard.  Such 
soaps  are  often  adulterated  with  cottonseed  oil. 

Marseilles  soap  is  a  settled  olive-oil  eoap 
made  with  rather  more  soda  than  necessary  for 
saponiflcatitm  and  then  boiled  down  until  the 
excess  lye  is  strong  enough  to  cause  a  precipita- 
tim  of  the  soap.  The  mottled  varieties  receive 
an  addition  of  copperas  aolution  before  boiling 
down.  During  the  long-continued  boiling  opera- 
tion the  iron  partially  oxidizes  and  remains  sus- 
pended in  the  hot  mass,  producing  the  charac- 
teristic blue,  green,  or  red  mottling. 

Soft  potash  soaps  are  now  rarely  made,  the 
soft  soaps  found  in  the  market  being  soda  soaps 
that  contain  an  excess  of  water. 

Naphtha  soaps  consist  of  mfartnres^  of  soda 
s(»BS_with  or  without  rosin  afilfi^osene'"  or 
sdme  similar  grade  of  hydrocarbon.  They  are 
usually  quite  aUcaline,  due  to  the  sodium  car- 
bonate necessary  for  holding  the  hydrocarbon  in 
the  mixture. 

Medicated  soaps  are  merely  mixtures  of  pure 
neutral  soapB  with  various  remedial  agents  or 
with  carbolic  acid,  formaldehyde,  etc.  The 
term  "antiseptic  soap"  is  misleading,  a  pure 
settled  soap  being  aseptic  by  itself  and  hardly 
anything  oeing  capable  of  improving  this 
quality.  Pure  olive-oil  soap  is  used  in  medicine 
both  internally  and  externally.  It  may  be  used 
as  a  laxative  in  the  form  of  pills  or  as  an  enema 
in  children  for  the  same  purpose  or  a  plug  of 
soap  may  be  inserted  in  the  rectum.  Soap  is  also 
valuable  as  an  emergency  remedy  in  poison- 
ing by  the  mineral  acids.  Externally  soap  is 
valuable  as  a  stimulating  liniment  in  psoriasis, 
lichen,  eczema,  and  other  chr<Htic  affections  of 
the  skin. 

Manufacturing  Boaps,  such  as  the  wool  and 
silk  scouring  soap,  consist  of  neutral  compounds 
of  olive  or  lard  oil  with  potash.  It  is  very 
essentia]  that  these  soaps  should  be  neutral 
and  freely  soluble.  A  strongly  alkaline  soap 
would  injure  the  ddlcate  fibre  and  at  the  same 
time  not  prove  so  efficient  a  detergent.  Other 
special  soaps  for  textile  purposes  have  benzine, 
carbon  tetrachloride,  etc.,  incorporated  in  them, 
often  in  the  form  of  an  emulsion.  They  are 
used  for  dry  cleaning. 

The  most  important  of  the  water-insoluble 
soaps  (soaps  or  salts  of  the  alkaline  earths 
and  heavy  metals)  are  aluminium  sows,  used 
in  waterproofing  compoeitiouB  and  in  leather  sub- 
stitutes; and  lead,  zinc,  iron,  nickel,  cobalt,  and 
chromium  soaps,  used  in  {Mints,  colored  var- 
nishes, and  as  driers. 

Theories  of  the  Detersive  Action  of  Soap*. 
Berzelius'  theory  formulates  the  dissociation  and 
subsequent  formation  of  an  acid  soap  which 
forms  the  suds  and  free  alkali  uniting  with  any 
greasy  matter  present.  This  is  the  generally 
accepted  theory  to-day.  On  the  other  hand 
Rotondi,  who  made  a  careful  experimental  in- 
vestigation of  the  subject,  maintained  that 
soaps  derompose  in  solution,  not  into  acid  soaps 
and  free  alkali,  but  into  acid  soaps  and  basic 
soaps,  the  latter  being  precipitated  from  solu- 
tion by  common  salt  without  losing  any  alkali, 
while  acid  soaps  are  completely  soluble  in  hot 
solutions  of  basic  soaps.  The  basic  soaps,  ac- 
cording to  Rotondi,  have  the  power  to  emulsify, 
but  not  to  saponify  (unite  chemically)  with 
fatty  bodies,  and  it  is  to  this  emulsifying  power 
that  the  detergent  value  of  soaps  is  due.  Recent 
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nperiments  conducted  with  fabrics  impregnated 
with  emulaifiable  but  not  saponifiable  materials, 
such  as  kerosene  oil,  seem  to  confirm  Rotondi's 
opinions.  Soap  also  cleanaea  by  reducing  sur- 
face tensicm  and  eo  coneentratinff  on  Burfaces 
that  adhering  partideB  are  remorcn.  See  Fats  ; 
LauRio  AdD;  On.;  Olko  Acid;  Oleik;  Fal- 
umc  Acd>;  PAunTiir;  Stkabio  Aom;  Sivabin,* 

ETC. 
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SOAPBASK  TBEE  ( QuUlaja  saponaria) .  A 
medium-sized  tree  belonging  to  the  family 
Roeaceft,  native  of  Peru  and  Chile  and  culti- 
vated in  other  countries.  The  bark  contains 
saponin  and  yields  a  lather  with  water.  In 
a  powdered  form  the  bark  is  used  in  cleaning 
fine  fabrics,  especially  woolens.  It  is  also  em- 
ployed in  mineral  waters,  shampoos,  etc.,  to 
produce  foam.  A  tincture  of  the  bark  is  used 
iQ  medicine. 

SOAPBEBBT  ( Sapindus  saponaria ) .  A 
West  Indian  tree,  25  to  30  feet  tall,  of  the 
fiunily  Sapindsceae,  occurring  also  in  southern 
Florida.  Its  pulpy  fruit,  which  contains  saponin, 
is  used  instead  of  soap  in  washing — a  use  apt 
to  injure  linen.  With  the  exception  of  Bapindits 
drvmmondi  a  tree  30  to  40  feet  in  height,  found 
in  the  southern  United  States  from  Florida  to 
southern  Kansas,  the  genus  is  tropical  or  sub- 
tropical. The  fruits  contain  shining  black,  very 
hard  nuta,  formerly  used  for  making  buttons. 
See  Safindacub. 

SOAP  BUBBLE.  Many  important  applica- 
tions of  the  mechanics  of  liquid  surfaces  can  be 
studied  very  conveniently  by  means  of  soap  bub- 
bles and  soap  films.  The 
fundamental  property  of 
such    surfaces    is  that 

*   they  always  contract  as 

much  as  possible.  Thus 
a  bubUe  contracts  until 
B      /   the  process   is  stopped 
by  the  pressure  of  the 
_^  enclosed  air.    The  form- 

ula  connecting  this  pres- 
AT 

sure  with  the  radius  of  the  bubble  is  p    =  — 

where  T  is  a  constant  measuring  the  "surface 
tension"  of  the  liquid.    (Inside  a  drop,  the 
27* 

pressure  is  — .    A  bubble  has  two  contracting 

liquid  surfaces,  and  so  the  pressure  is  twice 
as  great  as  in  a  drop.)  By  measuring  the  diam- 
eter of  a  bubble  and  the  pressure  upon  the 
air  within,  the  surface  tension  of  the  film  can 
be  measured.  Naturally  the  pressure  in  a  small 
bubble  is  greater  than  in  a  large  one  because 
Uie  curvature  of  the  surface  is  greater.  Tliis 
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is  shown  if  two  bubbles  of  different  sizes  are 
joined  as  in  Fig.  1,  when  it  will  be  observed  that 

the  partition  film 
p  is  always  con- 
vex into  the 
larger  bubble  A, 
being  pushed  to 
that  form  the 
greater  pressure 
in  the  smaller  bubble  B.  In  air  quiet  and  free 
from  dust  two  bubbles  may  be  rested  against 
each  other  (Fig.  2,  a)  like  two  elastic  balls, 
but  if  a  stick  of  sealing  wax  be  rubbed  to 
electrification  and  brought  near  them  they  will 
coalesce  (Fig.  2,  6).  One  bubble  may  be  blown 
inside  of  onothor 
(Fig.  3,  o).  Then 
electrification  will 
cause  it  to  fall 
through  the  outer 
bubble  to  the  form 
Fig.  3,  b.  Soap- 
bubble  filmB  on 
wire  frames  ar- 
range themselves 
in  a  manner  well 
to  confirm  and  illustrate  the  laws  of  the  composi- 
tion and  equilibrium  of  forces.  A  wire  frame 
(Fig.  4,  a)  with  a  thread  tied  upon  it  is  instruc- 
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tive.  If  it  is  dipped  in  soap  solution  and  a  com- 
plete film  put  on  it  the  thread  will  move  freely 
about  in  the  film,  but  if  the  film  on  one  side  of 
the  thread  be  broken  the  film  on  the  other  side 
will  pull  the  thread  to  the  form  &.  If  the  thread 
have  a  loop  in  it  the  form  c  may  be  obtained 
and  the  open  ring  will  move  freely  about  in 
the  film.  A  good  solution  is  made  of  fresh 
oleate  of  soda  with  a  little  glycerin,  or  Castile 
soap  may  be  used.  Great  care  must  be  exer- 
cised to  keep  the  solution  free  from  dust,  but 
it  must  not  t>e  filtered.  Consult  C.  V.  Boys, 
Boap  Bubbles  amd  the  Forces  ujhieh  Mold  them. 
In  "Rfflnanee  of  Science  Series"  (London,  1900). 
See  Caphxamtt;  IirnwEBENOB. 

SOAmSH  (bo  called  from  tiie  unctuous 
skin,  due  to  smooth  scales  and  an  excessive 
fiow  of  mucus).  1.  A  West  Indian  fish  {Ryp' 
tims  saponaoeits) ,  related  to  the  sea  baas  and 
locally  called  jabon  and  jaboncillo.  It  is  of 
small  value.   2.  See  Lizabd  Fish. 

SOAraTONE,  STEATnE,  or  Talc  Rock.  A 
rock  composed  essentially  of  the  hydromagne^n 
mineral  tele,  but  never  chemical^  pure,  owing 
to  the  presence  of  varying  quantities  of  other 
minerals,  such  as  mica,  chlorite,  amphibole, 
pyroxene,  eto.  Soapstone  is  a  massive  rock,  of 
bluish-gray  to  green  color,  and  soft  enough  to 
be  readily  cut  with  a  knife.  It  is  a  secondary 
rock,  derived  from  the  alteration  of  magnesian 
silicate  minerals  by  metamorphism.  Soapstone, 
though  durable,  is  undesirable  for  building  pur- 
poses because  of  ite  dark  color^  On  account 
of  its  softness,  insolubility,  and  heat-resisting 
qualities  it  is  widely  used,  these  uses  including 
wash  or  laundry  tubs,  electric  switchboards,  in- 
sulators, table  tops,  and,  in  the  case  of  the 
harder  varieties,  stair  treads. 
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SO APWOBT  (Soponaria).  A  genua  of  plants 
of  the  family  Caryophyllaces.  Baponaria  cala- 
hriea  is  a  favorite  garden  annual.  Common  soap- 
wort,  bouncing  Bet  {Baiponaria  opoiMolia),  Is 
found  on  roadsides  and  banks  of  streams  in 
many  parts  of  Europe  and  America.  Both  root 
and  leaves  contain  saponin  and  are  aometimes 
empl<^ed  for  waahtng;  the  bark  of  the  root, 
however,  ia  apt  to  redden  white  articles.  Some 
apeciea  of  QypsophAla,  and  allied  geniis,  are 
called  aoaproot  and  contain  aaponin.  Thua  the 
Egyptian  aoaproot  iOyptophUa  faetigiata)  and 
the  Spanish  aoaproot  or  jabonera  (Oyp»opkila 
vaccaria),  whidi  are  in  oommerce,  have  been 
employed  for  washing  from  time  immemorial, 
and  the  roots,  not  having  a  dark  rind,  can  be 
aaed  upon  white  articles  and  nptm  fabrics  that 
will  not  bear  the  action  of  soap.  A  number  of 
species  of  GypsophUa  are  grown  in  gardois  aa 
ornamentals. 

SOBAT,  aft-bfit'.  A  tributary  of  the  upper 
Nile.  Its  headwaters  riae  in  western  Abyaainia 
and  the  upper  Sudan,  and  it  flows  northwest^ 
joining  the  Nile  in  about  lat.  9*  3<K  N.  (Map; 
Africa,  H  4).  Its  length  is  about  700  milea, 
and  it  has  been  aacended  gunboats  over 
200  milea.  Several  of  ita  tribu^riea  are  alao 
navigable.  Its  imion  with  the  upper  Nile  forms 
the  White  Nile,  a  name  derived  from  the  char- 
acteristic  color  of  the  Sobat  watera. 

SOBIESKI,  sm^B^d,  John.   See  John  III 

SOBIEBKI.   

SOBS,  or  SBB^XK  (Gk.  Xovxot,  Souchoa). 
An  Egyptian  deity,  represented  either  in  the 
likeness  of  his  sacred  animal,  the  crocodile, 
or  as  a  man  with  a  crocodile's  head.  At  Ombos 
he  was  combined  with  the  sun  god  Re,  in  the 
Libyan  nome  he  was  regarded  as  a  manifesta* 
tion  of  Oairia,  but  in  the  Fayum  (q.v.)  his 
worship  especially  flourished.  There  dwelt  the 
incarnation  of  the  sod,  the  sacred  crocodile 
SouchoB,  fed  and  miniBt««d  to  by  priests  of  ita 
cult.  After  death  the  body  of  the  sacred  reptile 
was  earefolly  embalmed  and  was  laid  away  in 
one  of  the  crypta  of  the  Labyrinth  (q.v.).  The 
worship  of  SoUe  extended  far  down  into  the 
Roman  period,  and  the  god  is  menti<med  in 
Fayum  papyri  aa  late  as  the  third  century  AJ>. 
See  Egypt,  Ancient  Religiong. 

SOCAGE,  Bdk'&j  (AS.  86o,  inquiir).  A  ten- 
ure of  lands  in  England  by  which  a  tenant 
or  owner  of  land  is  obliged  to  render  certain 
fixed  services  or  pay  a  flired  annual  rent  to  tiie 
lord  of  whom  the  lands  are  held.  The  dtstin- 
guiahing  feature  of  this  form  of  tenure  waa  ita 
certainty  and  definiteneas.  Some  land  was  so 
held  before  the  Conquest,  but  it  was  not  a 
common  tenure  until  about  the  reign  of  Edward 
I.  Tenure  by  free  and  common  socage  formerly 
prevailed  in  the  United  States,  but  has  now 
been  abolished  by  statute  in  most  States,  as 
in  New  York. 

Where  an  estate  held  in  socage  descoided 
to  an  infant  under  the  age  14  the  guardian 
of  the  infant  was  known  as  a  guardian  in 
socage.  See  Guabdian ;  Real  Pbopebty;  Tbbube. 

SOCIAIi  BBETHBEN  CHUBCH,  The.  A 
religious  body,  repreaented  chiefly  in  the  States 
of  ArkansBSi  Illinois,  and  Missouri.  It  waa 
formed  in  1867  by  members  of  different 
churches,  whose  views  diverged  as  to  certain 

Soints  of  doctrine  and  discipline.  A  book  of 
Dctrine  and  discipline  waa  publiahed  in  1887. 
In  the  10  articlea  of  ibe  Confession  of  Faith, 
the  doctrines  of  the  Trinity,  the  auUiority  of 


the  Holy  Scriptures,  redemption,  and  regenera- 
tion are  defln«l  substantially  as  they  are  under- 
stood by  the  evangelical  churches.  Baptism  and 
the  Lord's  Sapper  are  r^;arded  as  ordinances 
that  were  made  binding  by  Christ  and  were 
instituted  for  l)dievers  only-  'Hie  members  num- 
ber about  1000.  In  addition  to  the  r^ular 
preachers,  exhorters,  atewarda,  and  ordained  dea- 
cons are  recognized.  Consult  H.  K.  Carroll,  Th« 
Religious  Forces  of  the  United  States  (New 
York,  1912). 

SOCIAI.  CONTBACT,  or  SOCIAL  COK- 
FACT.  Terms  used  interchangeably  by  many 
writers  and  having  refurenoe  to  a  tiieory  of  the 
oririn  of  human  society.  The  theory  was  first 
systematically  enunciated  by  Hobbea  in  the 
seventeenth  century,  but  received  ita  fullest 
development  at  the  hands  of  Rousseau  towarda 
the  middle  of  the  eighteenth.  It  waa  discussed 
with  much  force  also  by  Thomas  Hooker  and 
John  Locke.  The  theory  assumes  that  society 
is  not  a  natural  institution,  but  the  result  of 
eonvoition  among  men.  It  assumes  the  exist- 
ence of  a  preeocial  state  tn  which  men  were  in 
a  state  of  nature  without  rights  or  obligations 
and  subject  to  no  law  except  the  law  of  nature. 
Hobbes's  view  of  a  state  of  nature  was  that  of  a 
condition  in  which  all  men  were  at  war  with 
one  another.  Locke  differed  somewhat  with 
Hobbes  in  his  view  of  the  state  of  nature,  hold- 
ing that  it  was  one  of  perfect  freedom, 
but  limited  Ijy  tiie  fact  that  a  man  must  perform 
every  action  m  subservience  to  the  law  of  nature. 
He  did  not  regard  it  as  a  state  of  license  or  a 
condition  of  perpetual  warfare.  He  recognized 
the  individual  right  of  property  in  the  preeocial 
state.  Similarly  Rousseau  maintained  that  pre- 
eocial men  were  not  warlike,  but  averse  to 
combat,  if  not  actually  timid.  According  to 
any  view  of  the  nature  of  the  preeocial  state 
the  life  of  man  waa  beset  by  many  difficulties. 
To  escape  from  these,  men  agreed  to  surrender 
certain  of  their  so-called  rights  and  to  form 
a  covenant  for  the  protection  of  other  rights. 
Each  therefore  entered  into  a  contract  with  all 
by  which  he  agreed  to  divest  himself  of  the 
natural  liberty  of  hindering  his  fellow  men  in 
their  efl'orta  to  obtain  the  same  right.  Rous- 
seau's contributioa  is  especially  important,  his- 
torically considered,  for  he  held  tiiat  sovereignty 
resided  not  in  a  ruler  but  in  the  community. 
Certain  leaders  in  tiie  American  and  Frendi 
revolutions  were  strongly  influenced  by  tills 
doctrine. 

The  theory  of  the  social  compact  aa  a  means 
of  accounting  for  the  orij^n  of  existing  institu- 
tions is  now  generally  considered  to  be  a  legal 
fiction.  The  application  of  the  theory  as  the 
starting  point  in  the  evolution  of  the  state  pre- 
supposes a  highly  developed  state  life,  which  is 
never  consciously  present  in  the  minds  of  primi- 
tive individuals.  Such  a  consciousness  is  at- 
tained only  by  historical  develt^ment.  Anthro- 
pology has  proved  that  the  presocial  savages 
described  by  the  advocates  of  toe  social-contract 
theory  were  totally  incapable  of  conceiving  the 
idea  of  contract  as  a  means  of  state  organization. 
From  the  historical  point  of  view,  however,  espe- 
cially as  it  affected  the  ideas  of  certain  leaders 
in  tne  American  and  French  revohitlims,  the 
doctrine  is  Important  for  the  idea  of  a  oontract 
entered  into  by  men  involved  a  denial  of  the 
divine  origin  and  rightfnlneas  of  the  existing 
(monarchical)  syeton. 

Bibllograii^ij.  John  Locke*  Treatise  <m  OivU 
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Oovemment  (new  ed.,  New  York,  1884) ;  J.  F. 
Fenton,  Theory  of  the  Booial  Compact  and  its 
imfluatee  upon  the  Amerioan  BooolutuM  {ih., 
1891);  ThcoiM  Hobbes,  Lmnathan  (ed.  by 
A.  R.  Waller,  tb.,  1904) ;  J.  J.  Rousseau,  Bo- 
eial  Contract  (Eng.  trans,  by  H.  J.  Toser,  4Ul 
ed.,  ib.,  1905);  J<^  Morl^,  Rouueau  (ib., 
1910) ;  C.  7.  C.  Dawbun,  Boeial  Cowtraot  (ib., 
1910). 

SOCIAX  BEBTOB  CLASSSa  A  term  that 
has  come  into  use  in  the  literature  of  panperism 
and  criminology,  and  to  some  extent  m  tne  lit- 
erature of  Bocial  reform,  to  designate  all  of 
those  elemaits  in  a  modem  population  that 
dther  prey  upon  society  or  obtain  from  its 
Iwonty  more  than  they  give  bacic  in  useful  work. 
Radical  reformers  who  insist  that  most  of  the 
misery  of  the  defective  and  degenerate  is  caused 
by  social  injustice  deny  that  the  classes  desig- 
nated  as  social  debtors  are  such  in  fact,  and  say 
that  if  the  term  has  any  meaning  at  all  it  can 
most  ^propriately  be  applied  to  the  Idle  rich 
who  live  on  accumulated  property  and  render  no 
d^nite  serrice  to  the  community.  See  Chabi- 

TIB8 ;  CHAWTY  OBGARIZATION  SOCIETT  ;  De- 
GKtTQUCT;  DeVEN  DENTS,  DErECTlVES,  DKLIN- 
QUENT8;  MEKDICANCY;  SOCIALISH;  SOCIAL  Sin>- 
TLEUENT8;  SOCIOLOOT. 

SOCIAIi  DBMOCBACY.   See  Socialisu. 

SOdAIi  BVOLTTTIOH.   See  Et(H.utk»t. 

SOCIAL  INSECTS.    Bee  Insect. 

SOdAIi  INSITBANCE.  Insurance  of  work-  » 
ingmen  against  dckness,  accident,  old  age,  un- 
employment, including  relief  of  widows  and 
orphans.  Owing  to  the  inability  or  the  un- 
willingness of  the  working  classes  to  insure 
themselves  against  loss  of  income  from  these 
various  causes,  the  state  imposes  upon  them  the 
duty  of  paying  premiums  or  taxes,  in  return 
for  which  they  are  entitled  to  the  insurance 
benefits.  In  most  cases  the  full  cost  of  such 
insurance  is  not  laid  upon  the  beneficiaries, 
but  is  distribnted  and  placed  partly  upon  the 
employer  or  upon  the  local  eommnnity  and 
the  s^te. 

The  principle  of  workmen's  compensation  or 
insurance  agamst  the  financial  losses  from  indus- 
trial accidents  has  been  adopted  in  all  the  Eu- 
ropean countries  except  Turkey,  in  most  of 
the  British  colonies,  and  in  scxne  of  the  South 
American  countries.  Insuruice  of  workmen 
Is  either  timnigh  accident  Insurance  proper  or 
through  tiie  so-called  workmen's  compensation 
laws. 

The  German  accident  insurance  law  is  per- 
haps the  best  example  of  foreign  legislation. 
It  was  enacted  in  1884,  and  subsequently  ex- 
tended till  now  it  covers  workmra  and  sailed 
employees,  the  latter  up  to  $1260  yearly  earn- 
ings, in  industry,  mining,  manufacturing,  trans- 
.portation,  and  agriculture.  Any  one  injured 
ID  the  course  of  his  employment  in  these  occu- 
pations is  entitled  to  the  benefits  as  follows. 
In  case  of  death  compensation  includes  a  funeral 
benefit  and  pensions  for  dependent  survivors. 
The  funeral  money  is  equal  to  one-fifteenth  of 
the  annual  earnings  of  tlie  deceased  with  a  mini- 
mum of  912.60.  A  pension  of  20  per  coit  of 
the  annual  earnings  of  the  deceased  is  paid  to 
the  widow  till  her  death  or  her  remarriage:  20 
per  cent  is  paid  to  each  dependent  child  under 
IS  years  of  age;  but  in  no  case  may  the  total 
of  pensions  paid  to  survivors  exceed  60  per 
cent  of  the  annual  earnings.  In  case  of  the 
remarriage  of  a  widow  the  pension  is  commuted 


to  a  sin^  payment  amounting  to  three  times 
the  anniial  earninos  of  the  deceased.  If  the 
pensions  paid  to  lUie  widow  and  children  do 
not  equal  60  per  cent  of  tlie  annual  earnings, 
further  pulsions  may  be  granted  up  to  a  maxi- 
mum of  20  per  cent  for  dependent  heirs  in  the 
ascending  line,  and  up  to  20  per  cent  for  brothers 
and  sisters  and  heirs  in  the  descending  line  in  so 
far  as  they  were  dependent  on  the  deceased  at 
the  time  of  the  accident.  In  computing  the 
amount  of  the  pensions  only  one-third  of  the 
excess  ctf  annual  wages  over  9450  la  counted  in 
the  earnings  in  the  meaning  of  the  law. 

Compensation  for  disability  includes  free 
medical  and  surgical  treatment  and  a  pension 
based  on  the  degree  of  disability.  For  total 
disability  60  per  cent  of  the  daily  wage  la  paid 
up  to  the  end  of  the  fourth  week,  after  that 
60}  per  cent  as  long  as  disability  lasts.  In 
case  of  cfflnplete  helpleBsneBS  the  pension  may 
be  increased  up  to  the  full  "annual  earnings.'' 
For  partial  disability  a  pension  Is  paid  cor- 
responding roughly  to  the  decrease  in  the  eam- 
ingpower  suffered  by  the  injured  workman. 

The  law  is  adininistered  largely  through 
compulsory  associations  of  employers.  An  as- 
sociation IS  formed  for  each  major  employment; 
it  levies  an  assessment  each  year  to  cover  actual 
(current)  cost  of  pensions  for  the  preceding 
twelTODonth;  it  prescribes  safety  regulations 
and  sees  to  their  enforcement;  it  has  power 
to  penalize  an  establishment  which  has  un- 
usual accident  rate  or  whidi  does  not  conform 
to  a  specified  standard.  In  the  exercise  of  these 
functions  it  is  supervised  by  the  Imperial  In- 
surance Office.  By  ^ese  means  the  economic 
burden  of  accident  insurance  is  made  equal  to 
all  employers  in  the  same  trade,  the  interest 
of  the  workmen  is  safeguarded  in  minimizing 
the  risk  of  accident,  and  it  is  made  for  the 
interest  of  all  employers  to  introduce  the  best 
safety  appliances  because  of  the  saving  in  ctwt. 
The  associations  decide  in  first  instance  whether 
an  injured  worlcman  is  entitled  to  a  pension 
and  to  what  amount.    Appeal  without  cost  is 

girmitted  to  the  workmen  to  boards  in  the 
i^er  Insurance  Offices  on  which  boards  both 
employer  and  workmen  are  represented. 

Under  the  system  of  making  the  employer  re- 
sponsible for  the  cost  of  accidents  and  placing 
upon  employers'  assodatims  the  responsibility 
of  inspection  of  machinery,  safety  rules,  and 
accident  prevention  in  general,  the  rate  of  fatal 
accidents  decreased  in  Germany  from  0.77  per 
1000  insured  in  industrial  corporations  in  1886 
to  0.59  in  1911.  Accidents  causing  permanent 
disability  decreased  from  0.73  per  1000  Insured 
in  1887  to  0.64  in  1911.  The  coat  of  insurance 
decreased  notably  in  nuu^  industries  as  a  re- 
sult of  a  decrease  In  the  nequency  of  accidents. 
The  assessment  in  bridge  construction  (other 
than  iron)  decreased  from  3.07  per  cent  of 
the  wage  cost  in  1896  to  2.32  per  cent  in 
1908.  The  cost  of  accidents  in  railroad  con- 
struction in  1908  was  only  half  tile  rate  in 
1890;  the  cost  in  electrical-apparatus  factories 
has  likewise  been  cut  in  two. 

The  entire  cost  of  accident  claims  is  laid 
upon  the  employing  corporations  with  the  ex- 
ception of  the  medical  and  sick  benefits,  which 
during  the  first  13  weeks  are  paid  for  by  tiie 
sickness  insurance  funds.  It  is  estimated  that 
the  workmen  in  contributing  two-thirds  to  tiie 
sidmess  insurance  funds  pay  about  8  per  cent 
of  tlie  cost  of  accident  insurance. 
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The  foUowii^  taUe  show*  tiie  population, 
wage  earners,  and  the  number  of  those  Insured 
against  accident  in  the  principal  European 
countries. 


cotnnmr 

Populfttioa 

Inatired 
Occident 

1909 

27300,000 

10,000,000 

3,710,000 

Finluid  

1909 

3,000,000 

500,000 

100,700 

lot  1 

4  260  000 

Otnaaay  

leii 

66,000,000 

16.700,000 

24i600!000 

Oraftt  Bntain. . . 

1911 

45,200.000 

14,000.000 

13,000.000 

1909 

21,000,000 

3.200.000 

1.160.000 

Italy  

1911 

34,700,000 

10.500.000 

1,800,000 

LaxMnbuif  

Nfltbertaadi  

IQIO 

260.000 

55.000 

36,701 

1909 

5,900.000 

1,500.000 

500,000 

1910 

2,400.000 

400.000 

381,800 

Ritnunla  

191! 

7,070,000 

260,000 

180.000 

RUMW  

1910 

146,600.000 

6,600.000 

2,400,000 

1910 

6,500.000 

1,000.000 

260,000 

Switserland  

1910 

3,800,000 

800,000 

700,000 

The  main  features  of  the  accident-insurance 
laws  of  other  countries  are  similar  to  the  pro- 
visions already  noted  in  the  German  l^slation. 
Variations  in  scope,  benefits,  administration, 
etc,  occur.  A^icultural  labor  is  not  entitled 
to  the  benefits  of  insurance  in  most  European 
countries  outside  of  Oermany  and  Great  Britain. 
Russia  excludes  transportatlcai  and  the  build- 
ing trades.  There  is  usually  a  minimum  num- 
ber of  employees,  varying  from  6  to  15,  which 
an  establishment  must  employ  to  be  subject  to  « 
insurance.  In  most  European  countries  full 
medical  benefits  are  granted.  For  total  disabil- 
ity the  pension  is  usually  50-60  per  cent  of 
the  wages;  in  Germany  it  is  66  per  cent,  in 
the  Netherlands  70  per  cen^  and  in  Switzer- 
land 80  per  cent.  The  cost  of  minor  accidents 
is  met  in  Germany,  Austria-Hungary,  and 
Russia  by  the  compulsory  sickness  insurance 
system.  In  granting  compensation  for  death 
Great  Britain,  Belgium,  Italy,  Denmark,  and 
Spain  pay  a  lump  sum  instead  of  a  pension  to 
the  widow.  The  whole  cost  of  insurance  is 
laid  upon  the  employer  except  in  Austria,  where 
the  workmen  contribute  directly  10  per  cent  to 
meet  the  expenses. 

Workmen's  compensation  laws  have  been 
adopted  in  25  of  uie  United  States.  They  are 
modeled  more  or  less  upon  English  and  German 
legislation.  The  first  law  of  those  now  in 
force  on  the  subject  of  compensation  was  the 
Federal  Act  of  1908  applying  to  employees  in 
certain  departments  of  the  nsiional  government. 
Three  of  the  early  State  laws  have  been  de- 
clared unconstitutional — that  of  Maryland 
pused  in  1902,  the  Montana  Law  of  1900,  and 
Uie  New  York  Compulsory  Law  of  1910.  Sub- 
sequent laws  may  be  classified  in  three  groups: 
I.  Purely  permissive  laws,  such  as  the  acts  of 
Massachusetts  and  of  New  York  (1010)  which 
allowed  employers  by  contract  with  their  work- 
men to  make  special  arrangements  for  compen- 
sation to  avoid  their  common<law  liability; 
these  remained  a  dead  letter.  2.  The  so-called 
elective  laws  permitted  the  employer  to  elect 
whether  be  would  pay  proniums  to  the  State 
insurance  fund  under  the  compensation  ^stem 
or  would  submit  to  a  suit  at  common  law  with 
the  usual  defenses  of  contributory  negligence, 
negligence  of  a  fellow  servant,  and  assumption 
of  risk  removed.  The  object  of  this  method  is 
to  avoid  the  constitutional  difficulty.  Massachu- 
setts, Illinois,  New  Jersey,  Michigan,  Wisconsin, 
Kansas,  New  Hampshire,  and  many  others  have 


adopted  this  system ;  in  the  first  four  menticMied 
a  majority  of  employers  have  elected  to  coma 
in  under  the  compensation  plan.  3.  Compulsory 
compensation  laws  have  been  adopted  in  Wash- 
ington, New  York  (1913),  Ohio,  Arizona,  and 
Calif  omia. 

The  scope  of  these  laws  is  much  more  re- 
stricted than  in  European  legislation.  Many 
apply  only  to  the  extrahazardous  occuj^tions. 
Most  of  the  taws  exclude  domestic  service  and 
agricultural  labor.  The  bateflts  paid  are  usu- 
ally 50  per  cent  of  the  wages  of  the  injured 
person  in  case  of  total  disability,  often  with  a 
maximum  limit  of  $3000  to  $5000,  and  usually 
with  maximum  and  minimum  limits  of  weekly 
payments.  Funeral  expenses  are  provided  in 
case  of  death  with  a  pension  or  a  lump-sum 
payment  for  the  widow.  Adequate  provision  is 
made  for  hospital  and  medical  care  in  but  few 
cases. 

The  New  York  Uiw  of  1913  is  <me  of  the 
most  liberal  in  the  benefits  given.  It  allows 
two-thirds  of  the  wages  of  the  injured  employee 
for  total  disability  during  the  continuance  of 
disability;  for  temporary  total  disability  an 
upper  limit  of  $3500  is  set.  For  permanent  par- 
tial disability  two-thirds  of  the  wa^  is  paid 
for  specified  periods  for  different  injuries,  e^., 
for  loss  of  hand  244  weeks,  arm  312  wedcs, 
foot  205  weeks,  eye  128  weeks,  etc.  For  tempo- 
rary partial  disability  the  employee  receives 
two-thirds  of  the  differrace  between  his  former 
avera^  weekly  wage  and  his  present  earning 
capacity  during  the  continuance  of  disability; 
the  total  cost  must  not  exceed  $3500.  The 
weekly  compensation  must  not  exceed  $16  a 
week  nor  be  less  than  $5  a  wedE,  except  that  in 
case  of  loss  of  hand,  foot,  etc.  It  must  not  ex- 
ceed $20,  and  in  case  tbe  full  wage  of  an  in- 
jured employee  is  less  than  $5  he  receives 
only  the  full  weekly  wage.  In  case  of  death 
funeral  expenses  up  to  $100  are  allowed.  A 
widow  receives  30  per  cent  of  the  average  wage 
of  the  deceased  during  her  widowhood,  with  two 
years'  compensation  in  a  lump  sum  in  case  of 
remarriage.  Ten  per  cent  is  added  to  the  pension 
for  each  child  under  the  age  of  18  and  is  paid 
till  he  reaches  that  age.  The  total  pmaion  re- 
ceived by  the  survivors  must  not  exceed  two- 
thirds  of  the  wage.  If  there  are  surviving 
children  but  no  surviving  wife,  each  child  under 
18  receives  15  per  cent  of  the  wages  of  the 
deceased.  Grandchildren  or  brothers  and  sisters 
under  18,  parents,  or  grandparents  may  receive 
a  pension  of  IS  per  cent  if  dependent  upon  tbe 
victim  at  the  time  of  the  accident  and  if  pen- 
sions to  other  survivors  do  not  equal  the  maxi- 
mum of  two-thirds  of  the  wages.  Medical  aid, 
etc.,  must  be  provided  by  the  ^ptoyer  lor  a 
period  of  60  days. 

The  cost  of  German  accident  insurance  varies, 
from  $0.10  to  $14.02  (wrecking  operations)  per 
$100  of  wages  paid.  An  average  rate  for 
hazardous  industries  is  approximately  $3.  The 
rates  in  Germany  for  six  hazardous  industries 
are  compared  in  the  table  with  the  rates  as 
charged  under  the  old  New  York  Employers' 
Liability  Law  and  under  the  Workmen's  Com- 
pensation Law. 

These  figures  indicate  that  the  true  cost  of 
compensation,  if  the  cost  in  Germany  under 
mutual  associations  of  employers  can  be  con- 
sidered as  approximating  the  true  cost,  should 
not  mean  a  very  great  increase  over  the  present 
charges  in  these  industries.    For  all  industries 
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nutted  to  be  about  twice  the  charge  of  employera* 
liablUty. 

A  second  dlvisioD  of  aoetal  iuBurance  ia  in* 
fluranee  against  sicknesB.    This  ie  much  leas 
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widespread  than   workmen's   compensation  or 
accident  insurance  laws.    The  following  table 
shows    the    European    countries    which  have 
adopted  compulsory  sickness  insurance  and  the 
approximate   number   of   persons    insured,  as 
well  as  those  countries  in  which  a  large  pro- 
portion of  workmen  are  insured  voliintanly 
through  their  mutual-aid  societies. 

couimT 

Date 

Wage 
Earners 

Compul- 
sory 
InsuTftnoe 

VohinUuy 
Inaursnce 

AiMtrU  

1909 
1910 
ISIO 
1000 
1911 
1011 
1911 
1909 
1911 
1910 
1909 
1910 
1911 
1010 
1909 
1010 

10.000.000 
2,100,000 
600.000 
500.000 
10,000,000 
16,700.000 
14,000,000 
3J00.000 
10.500,000 
55,000 
1,500,000 
400,000 
250,000 
0,500,000 
1,000.000 
800,000 

3.340,000 

420,000 
660.884 
43,261 
4.400.000 

Fialuid  

Pnutee  

205,000 
16.000,000 
14,700,000 

900,000 

GraM  Britain. . . 

July  

1.000,000 
500,000 

NeUMclMiSB. . . . 

37,736 

400,000 
•140,667 
*2,600,000 

Sweden   

621.411 

*800,000 

SwiUerlaad  

*£Btmuted. 

Germany  was  the  first  country  to  introduce 
compulsory  sickness  insurance.  Prior  to  the 
pnartment  of  the  law  miners  had  been  insured 
in  their  compulsory  associations  (1854),  and 
the  communes  had  been  authorized  as  early  as 
1849  to  compel  journeymen  and  work  aaaiatants 
to  join  local  sidmess  funds.  There  was  a  sys* 
tern  of  local  parish  sickness  relief  in  Bavaria. 
To  extend  the  benefits  of  insurance  a  law  was 
passed  in  1884  making  insurance  against  sick- 
ness compulsory  on  all  workmen  in  industry. 
The  law  now  extends  to  workmen  in  mines, 
quarries,  saltworks,  factories,  railroads,  inland 
navigation,  construction,  commerce,  post  and 
telegraph  aervioe.  Domeatic  servants  and  work- 
ers in  the  home  industries  were  included  by  an 
extension  of  the  law  in  1914,  hut  during  the 
war  this  provision  was  suspended.  Empu^ees 
earning  more  than  $500  per  year  are  not  re- 
quired to  insure.  The  cost  is  divided  so  that 
two-thirds  is  borne  by  the  workers  and  one- 
third  by  the  employCTs.  There  are  several  dif- 
ferent kinds  of  sickness  insurance  organiza- 
tions; local  sick  funds,  establishment  funds, 
building-trades  funds,  miners^  funds,  guild  funds, 
mutual-aid  funds,  and  the  communal  sickneBS 
insurance  funds.  Of  these  the  first  two  are 
the  most  important. 

The  regular  benefits  include  free  medical  at- 
tendance and  medicines  for  the  duration  of 
sickness  up  to  a  maximum  of  26  weeks,  after 


which  the  esse  is  taken  care  of  by  the  invalidity 
insurance  associations.  Sick  money,  equal  to 
one-half  of  the  usual  loeal  daily  wage  of  wdi- 
nary  unskilled  labor,  is  paid  for  evenr  working 
day  bwjnning  with  the  third  day  of  sickness. 
InBtead  of  sick  money  and  medical  care  the 
patient  nuty  be  placed  in  a  hospital.  Most  of 
the  funds  are  required  to  give  in  addition  a 
benefit  equal  to  sick  money  for  a  period  of 
six  weeks  for  childbirth,  if  contributions  have 
been  paid  for  at  least  six  inonths  previous. 
Funeral  money  equal  to  20  tixaea  the  average 
daily  wage  is  paid.  Besides  these  regular  bene- 
fits, wMcn  the  funds  are  obliged  to  give,  they 
may  give  in  addition  sick  money  for  a  year 
instead  of  for  26  weeks  only,  equal  to  three- 
fourths  of  the  daily  wage,  payable  for  every 
day  of  sickness;  they  may  give  sick  pensions  to 
the  dependents  of  an  insured  workman  in 
case  the  workman  is  undergoing  hospital  treat- 
ment; hospital  treatment  may  extend  to  a  year, 
funeral  money  may  be  doubled,  with  a  minimum 
of  $12.60,  and  made  payable  in  case  of  the 
death  of  a  member  of  the  family  of  the  Insured. 
Medical  attendance  may  be  given  to  members  of 
the  family,  and  the  Mnefiu  in  case  of  child- 
birth may  be  increased. 

The  contributions  are  levied  by  the  local  funds 
sufficient  to  meet  the  cost  of  the  benefits  offered 
W  it.  The  cost  may  not  exceed  6  per  cent  of 
the  wages;  an  average  cost  is  between  3  and  4 
per  cent.  A  large  proportion  of  the  funds 
offer  more  than  the  regular  benefits.  The  work- 
men, who  contribute  two-thirds  to  the  cost,  are 
permitted  to  elect  two-thirds  of  the  members 
of  the  executive  boards  of  the  sick  funds.  Much 
criticism  has  arisen  over  the  tendencies  of  these 
boards,  many  of  which  are  distinctly  social- 
democratic  in  composition.  Each  fund  is  al- 
lowed to  make  contract  vrUh  the  physicians  of 
the  locality  for  the  performance  of  services  to 
the  insured  workmen,  and  many  controversies 
have  arisen  over  the  remuneration  and  selection 
of  these  favored  physicians.  Contracts  with 
apothecaries  r^pilate  the  supplying  of  medi- 
cines, etc. 

Each  insured  person  is  sick  on  an  average 
eight  days  per  year,  costing  (avera^)  $0.80  per 
day  for  sick  mon^,  medicines,  medical  care,  etc. 

Permanent  sickness  or  invalidity  is  cared  for 
under  the  Invalidity  Inanrance  Low.  See  Old- 
AoE  Pensions. 

The  compulsory  dekness  insurance  laws  of 
the  other  European  countries  are  modeled  very 
closely  upon  the  German  law.  Austria  passed 
a  law  in  1888,  Hungary  in  1891;  Norway  fol- 
lowed in  1909,  Servia  in  1910,  Great  Britain  in 
1911,  and  Russia  and  Rumania  in  1912.  In 
Italy,  tile  Netherlands,  Belgium,  and  Sweden 
proposals  are  under  discnasifm.  In  Great  Britain 
recognition  had  to  be  given  to  the  already 
existing  friendly-aid  societies,  and  they  are 
made  the  organ  of  administration.  Right  of 
rejection  of  poor  risks  is  permitted.  A  mini- 
mum membership  of  5000  is  required,  as  against 
100  under  the  German  plan.  Rejected  and  un- 
insured persons  are  permitted  to  dep<»it  savings 
In  the  post  office  to  be  utilized  in  case  of  sick- 
ness. The  British  system  treats  invalidity  as 
a  part  of  the  insurance  against  sicknet>s.  Weekly 
contributions  are  required  of  workmen,  em- 
ployer, and  state  as  shown  in  table  on  page  230. 

In  Rumania  all  the  cost  is  placed  on  the 
employee.  In  Servia  the  contributions  of  em- 
ployer and  employee  are  equal.   Russia  divides 
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the  coat  two-thirdB  for  the  worka  uid  oiw- 
third  for  the  employer,  but  places  the  entire 
CMt  of  medical  aid  on  the  latter.   Norway  puts 
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60  per  cent  of  the  coat  on  the  employee,  10 
per  cent  on  the  employer,  10  per  cent  on  the 
commune,  and  20  per  cent  on  the  state. 

In  Franoe  miners  are  required  to  insure  them- 
aelTes  against  rickness,  paying  ocMitributions  up 
to  2  per  cent  of  their  wages,  to  which  the 
employers  add  a  subsidy  equal  to  one-half  of 
the  contribution.  Seamen  and  railroad  em- 
ployees are  likewise  required  to  insure.  Except 
for  these  special  laws,  siclcness  insurance  is  lut 
entirety  to  the  workmen  themselvea.  Railroad 
employees  in  Italy  are  required  to  insure. 

Voluntary  insurance  against  siclcness  Is  well 
deT^(^E>e4  in  France,  Italy,  Denmark,  the  Nether- 
lands, uid  Sweden.  It  is  earried  usually 
throiij^  the  medium  of  mutnal-aid  societies  or 
tiirou^  the  trade  unions.  A  grave  defect  is 
frequently  the  lack  of  a  sound  actuarial  basis. 
Approximately  10  per  cent  of  the  population  in 
France,  5  per  cent  in  Belgium,  26  per  cent  in 
Denmark,  10  per  cent  in  Sweden,  3  per  cent  in 
Italy  were  voluntarily  insured  against  sickness. 
In  Spain  lees  than  %  of  1  per  cent  are  insured. 
The  unount  of  the  benefit  granted  is  usnalW 
independent  of  the  wages  received.  In  France  ft 
is  on  an  average  about  $0.30  a  day,  in  Italy 
seven-tenths  of  Uie  societies  grant  less  tlian  $0.20 
a  day.  In  Great  Britain  Uie  I>enefltB  are  sub- 
stantially hi^er.  Usually  a  time  limit  of  from 
4  to  26  weeks  is  placed  on  the  receipt  of  the 
sickness  benefit.  In  all  tiiese  countries  the  mu- 
toal-beneftt  societies  have  been  regulated  by 
law  and  societies  satisfying  certam  require- 
ments have  been  granted  privileges.  In  order 
to  encourage  the  ^rmation  and  development  of 
these  societies  direct  government  subsidies  have 
been  given  to  recognind  funds  in  Sweden  since 
1891,  Denmark  since  1892,  Belgium  since  IB04, 
France  since  1910,  and  in  Switzerland  since 
1012.  Denmark  added  a  subsidy  of  one-fifth 
the  revenues  of  the  societies  from  dues  with  a 
maximum  limit  of  90.64  per  member.  The 
Swiss  benefits  are  somewhat  more  liberal,  those 
of  France  and  Belgium  railier  insignificant. 
The  subsidies  have  had  a  considerable  effect  in 
stimulating  the  growth  of  the  societies  in  Den- 
mark and  Sweden.  The  chief  elements  of  weak- 
ness are  the  limited  membership  and  the  small 
amount  and  duration  of  the  ben^te. 

Sidowss  insurance  is  not  very  widespread  in 
the  United  States.  Sdbny  of  the  national  and 
local  unions  have  benefit  features,  and  a  small 
proportion  give  benefits  tor  temporary  disability. 
In  the  benefit  ftmds,  establiviment  and  rail- 
road fimds,  and  in  the  unions  a  total  of  approxi- 
mately 1,130,000  workmen  are  insured  (1907). 
In  the  mutual  sick-i>enefit  associations  including 
the  fraternal  organizations  which  made  pro- 
vision for  sickness,  825,770  certificates  were  in 
force  at  the  close  of  1010  and  $2,375,967  was 
paid  out  for  claims.  Besides  these,  in  healUi 
and  carnally  oonqianies,  perhaps  200,<XK)  work- 


ers are  insured.  Altogether  approxtmatsly  2,- 
000,000  workmen  are  protected  against  sickness 
in  the  United  States. 

Insurance  against  unemployment  is  compara- 
tively undeveloped.  The  difficulties  of  determin- 
ing when  a  man  is  unemployed  as  distinct 
from  out  on  strike  or  lazy  and  of  controlling 
the  payment  of  benefits  have  deterred  govern- 
ments from  attempting  to  insure  against  nnon- 
ploymoit.  Tlie  risk  of  unemploTOient  is  de- 
pendent partly  upon  personal  qualitieB.  Trade 
unions  have  ^ven  out-of-work  benefits  to  their 
members.  In  Oreat  Britain  1,600.000  memiwrs 
of  unions  out  of  a  total  union  membership  of 
2,600,000  enjoyed  the  benefit  of  protection 
against  unemployment.  In  Germany  some  2,- 
000,000  union  memliers  are  protected  through 
the  unions.  American  unions  have  not  developed 
unemptoyment  benefit  features,  (mly  $240,717 
being  disferlbuted  In  out-of-work  allomnces  in 


No. 
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Speot  on 
Temmmr 
DbnUUtr 

19 
346 

3fi 
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81 

878,000 
100.000 
£5,000 
300.000 
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«S30.000 
200,000 
260.000 
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2,000,000 

IndiistriAl  benefit  funda. . . . 

Railnwd  fundi  

Approzimnte  toteb. . . . 

806 

Lisaooo 

$4,480,000 

1910.  Trade-union  control  reduces  the  danger 
of  malingering  to  a  minimum,  and  in  the  same 
trade  the  risk  of  unemplt^ment  is  more  or  less 
evenly  distributed. 

The  CHwttt  system  ot  nnemplovmait  insur- 
ance, which  was  ornnized  In  1900,  is  really  a 
system  of  liberal  subsidies  to  unions  which  give 
out-of-work  l>enefit8.  Usually  the  snbridy  equals 
60  per  cent  of  the  original  sum  paid  to  the 
unemployed,  but  is  not  paid  for  more  than 
60  days  in  one  year  to  the  same  person.  Fortr^- 
three  unions  with  18,600  insured  participated  m 
the  benefits  in  i^e  city  of  Ghent ;  in  ei^t  years 
$130,000  was  paid  lor  S7S,000  days  of  unemplc^- 
ment,  $44,000  of  which  was  given  by  the  cit^. 

A  number  of  large  municipalities  in  Bel^um, 
France,  Germany,  and  Holland  have  adopted  the 
Ghent  system ;  Belgium  since  1907  gives  a  small 
subsidy  to  communal  unemployment  funds; 
France  gives  a  small  aid  to  unemployment  asso- 
ciations; Norway  and  Denmark  have  national 
systems  of  subsidized  insurance  covering  about 
60,000  persona  in  Norway  and  100,000  in  Den- 
mark. Under  the  Norw^an  law  one-half  of 
the  wage  is  the  maximum  limit  of  an  unem- 
ployment benefit,  ^and  in  Denmark  the  benefit 
varies  from  $0.13  to  $0.54  a  day.  Altogether 
approximately  250,000  wage  earners  are  insured 
under  the  Ghent  system. 

Great  Britain  is  the  only  country  that  has 
established  compulsory  insurance  against  unem- 
ployment. The  law  applies  to  cranruction  and 
engineering  occupations  only  and  Includes  2,- 
400,000  workmen.  The  employer  and  the  em- 
ployee contribute  equally,  five  cents  a  week 
apiece,  and  the  state  adds  a  sulwidy  of  3^ 
cents.  In  case  of  unemployment  the  workman 
receives  $1.75  per  week  for  15  weeks  in  any  one 
year,  provided  he  has  to  his  credit  five  weekly 
premiums  for  every  weekly  l>enefit  he  claims. 
No  benefit  is  given  for  the  first  we^.  The  dues 
are  all  placed  in  a  general  fund.  The  unions 
are  permitted  to  make  use  of  the  fund  with  the 
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empl<7en'  and  the  state  subsidies  to  continue 
their  own  out-of-work  beneflta  at  reduced  cost. 
The  employer  may  claim  reimbursement  of  one- 
third  of  his  own  contributions  for  each  employee 
continuously  employed  by  him  (40  weeks  in 
the  year).  Each  insured  workman  at  the  age 
of  60  may  elalm  tiie  retnin  of  the  differenoe 
between  hu  eontribiitloiia  and  the  amount  drawn 
by  him  in  unemployment  benefits.  In  times  of 
industrial  crisiB  the  benefits  may  be  lowered  to 
$1.26  a  week  and  the  dues  may  be  increased  by 
two  cents  a  wedE  for  both  ^ployer  and  em- 
ployee. The  experience  np  to  the  outbreak  of 
the  war  indicated  that  the  receipts  were  more 
than  enoiigh  to  cover  the  expense.  An  indispens- 
able leatiue  of  the  law  is  the  establishment  of 
national  labor  exchanges,  by  which  unemploy- 
ment can  be  kept  at  a  minimum,  the  fact  of  un- 
employment can  be  established,  and  the  payment 
can  be  controlled.  A  man  refusing  to  accept  a 
position  at  union  ratea  in  anoth»  ^strict  is  no 
longer  entitled  to  his  benefit. 

A  recent  development  in  social-insurance  le^s- 
lation  is  provision  for  widows  and  surviving 
dependent  children  of  workingmen.  In  connec- 
tion vritb  the  oomptdsoiy  old-age  penaon  sys- 
tem of  France  (1910)  death  baeflts  are  pro- 
vided payaUe  in  three  to  six  monthly  install- 
ments of  50  francs  each.  Germany  included 
pensions  for  survivors  in  the  benefits  offered 
under  the  new  codification  of  the  Insurance  Law 
(1911).  A  widow  who  is  or  becomes  invalid  is 
entitled  to  a  pension  equal  to  30  per  cent 
of  the  invalidity  pension  which  the  contribu- 
tions of  her  husband  would  have  entitled  him 
to  receive,  plus  an  Inmerial  saheidy  of  $I2J0. 
A  child  under  IS  receives  16  per  cent  of  the 
father's  invalidity  benefit  plus  a  state  subsidy 
of  $6.26.  Additional  chil<uren  receive  2^4  per 
cent  of  this  benefit  pins  the  subsidy.  An 
average  invalid  widow's  pension  would  be  ap- 
proximately $20  per  year  as  compared  with  the 
average  invididity  benefit  of  $40;  an  invalid 
widow  with  three  children  under  16  would  be 
entitled  to  perhi^fs  or  nearly  as  nneh  as 
the  father  would  have  received  in  case  of  in- 
validity.  The  contributions  to  invalidity  in- 
surance were  increased  by  an  amount  varying 
from  one-half  to  three  cents  a  week  to  cover  the 
estimated  additional  expense. 

Widows'  or  mothers'  pension  lapslation  has 
been  enacted  in  21  States  in  the  United  States. 
Penuona  are  nven  to  widows  or  to  wives  of 
deserting,  invalid,  or  tmpriacHied  husbands  for 
the  care  of  dependent  diildrai.  The  object  is 
to  prevent  Uie  break-up  of  the  home  and  tiie 
loss  of  home  influence  in  cases  where  the  family 
is  worthy  of  preservation.  The  allowances  are 
Mid  either  wholly  by  the  State  or  divided  be- 
tween the  State  and  the  county  or  city.  Ad- 
ministration is  vested  in  a  special  board  as  in 
Penn^lvania,  or  in  the  juvenile  courts  as  in 
lUincMS  and  Ohio,  or  in  the  poor-relief  boards  as 
in  Massachnsetts.  The  benefits  are  burly  lib- 
eral, e.g.,  $16  per  month  for  one  child  and 
$7  for  additional  children  in  Ohio.  In  Illinois 
from  July,  1911,  to  November,  1912,  612  families 
with  1783  children  were  aided  at  an  aver^ 
grant  per  family  of  $21.99  per  monUi.  Maasa- 
chusetts  gives  aid  of  from  $1  to  $15  weekly. 
From  Sei%.  1,  1913,  to  May  1,  1914,  2209  cases 
with  0889  children  in  140  cities  and  towns 
were  aausted.  A  count  of  1880  families  on 
Febmary  24  shoved  an  average  weekly  allow- 
ance of  $5.42. 


Denmark  passed  an  Act  in  1013  which  pro- 
vided for  special  benefits  to  needy  widows  with 
children  to  be  paid  by  the  state  and  the  local 
commune.  These  benedts  are  distinct  from  poor 
relief.  An  allowance  of  $27  a  year  as  a  maxi- 
mum is  paid  for  each  child  under  two  years  of 
age;  the  maximum  boieflt  is  $21.60  for  childrai 
tram  2  to  12  and  $16.20  for  children  aged  13 
and  14. 
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Insurattoe  Act,  1911  (Ltmdon,  1913) ;  Report  of 
the  Hew  York  State  Oonmission  on  Belief  for 
Widowed  Mothers  (Albany,  1914);  W.  C. 
Fisher,  'The  Fidd  of  Workmen's  Cbmpensation 
in  the  United  States,"  in  American  Eoononno 
Review,  vol.  v  (Princeton,  1916). 

SCCIAUSH  (from  sooial,  from  Lat.  sooialis, 
relating  to  companionship,  or  association,  from 
sociua,  cconpanion,  associate,  from  aequi,  to  fol- 
low; ocnnected  with  Llth.  seibN,  Ok.  InrAu, 
hepeethai,  Skt  sae,  to  follow,  and  ultimatelv 
witJi  Eng.  see).  As  the  term  is  now  used,  social- 
ism is  an  ideal  economic  system  in  which  indus- 
iry  is  carried  on  under  social  direction  and  for 
the  benefit  of  society  as  a  whole.  It  is  contrasted 
with  the  competitive  regime  of  existing  society. 
The  word  "socialism"  has  been  uaed  to  convey  a 
variety  of  meanings  and  is  only  gradually  ae- 
snminff  a  definite  significance  as  a  result  oi  the 
carefnl  analysis  of  generaticms  of  sodalistie 
thinkers  and  their  critics.  Moreover,  the  ideal 
organization  of  socialism  has  to  a  great  extent 
beoi  influenced  by  actual  industrial  changes. 

An  earlier  term  by  which  socialism  was  Known 
is  communism  (q.v.).  Efforts  to  disti^aruish 
communism  frcHU  socialism  cannot  be  said  to 
have  been  successful.  Sometimes  communism  is 
used  to  refer  to  the  voluntary  oi^anization  of 
small  bodies  of  men  who  have  emnmm  property 
and  who  carry  on  prodnetion  in  oommrai,  sharli^ 
among  themsetves  the  fruits  of  their  toil,  as  a 
rule,  in  such  a  way  as  to  give  each  one  an  equal 
allotment  of  economic  goods,  but  not  of  honors 
and  consideration. 

In  this  sense  communimn  may  be  distinguished 
from  socialism  in  that  the  latter  implies  a  thor- 
ou^igoing  reconstruction  of  society  through  po- 
litical action,  while  the  former  calls  upon  men 
to  separate  themselves  from  general  sodety  and 
to  form  cunmunal  societies  for  themselves. 

Socialism  is  sometimes  called  collectivism. 
Those  who  CTiploy  this  term  feel  that  their 
schemes  of  social  reform  are  more  likely  to 
secure  a  hearing  if  called  by  some  other  name 
than  socialism.  For  a  time  in  the  United  States 
the  term  "nationalism,"  Introduced  by  Edward 
Bellamy  in  his  boc^  Looking  Baokward,  was 
synonymous  with  sodalism. 

Tile  orif^  of  the  word  "sodalism"  has  ben 
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the  subject  of  much  discUBsion.  It  has  been 
claimed  that  it  was  first  used  in  1840  by  a 
French  writer,  Louis  Reybaud,  in  his  Etudes  aur 
lea  Hformateura  oontemporaina  ou  aocialiatea 
modomes.  The  word,  however,  was  used  in  the 
early  thirties  in  England,  and  the  publications 
of  the  followers  of  Robert  Owen  show  that  it  had 
become  current  before  1840.  John  Sparge,  in  the 
Comnide  of  March,  1903,  traces  the  word  "social- 
ism" back  to  1833. 

In  addition  to  the  terms  "socialist"  and  "so- 
cialism," we  have  the  terms  "social  democrat" 
and  "social  democracy,"  very  commonly  used  as 
aynoDjmous.  It  was  long  supposed  tiiat  these 
words  were  of  German  origin,  but  at  least  as 
far  back  as  1838  they  were  coined  by  Bronterre 
O'Brioi,  an  earl^  socialist,  who  took  part  in  the 
Chartist  agitation.  The  words  were  used  by 
O'Brien  in  opposition  to  any  aristocratic  social- 
ist schemes  and  in  advocacy  of  democratic 
socialism. 

The  constituent  elements  of  socialism  and  its 
most  essential  characteristic  must  next  be  exam- 
ined. The  lack  of  scientific  accuracy  in  popular 
writings  concerning  socialism  shows  that  this 
complex  concept  is  not  generally  understood,  al- 
though its  formulation  has  become  clear  and  pre- 
cise enou^,  BO  that  it  should  not  be  difficult  to 
grasp  its  essential  elements.  Socialism  implies, 
m  the  first  place,  a  changed  attitude  towards 
property.  Our  economic  life  is  dominated  at  the 
present  time  by  private  property,  and  in  all 
cases,  even  where  public  property  is  largest  in 
amount,  it  appears  as  an  ezcqttion  to  a  general 
role.  The  world's  work  is  carried  on  under  the 
domination  of  private  property.  Socialism 
means  that  this  process  is  to  be  reversed  and 
that  the  world's  work  will  ultimately  be  domi- 
nated by  public  property. 

Accumulated  wealth  is  divided  by  modem 
economists  and  socialists  alike  into  productive 
goods  and  enjoyment  goods.  We  have  also  a 
fnrther  distinction  between  accumulated  wealth 
and  income  wealth,  the  annual  product  of  toil, 
which  may  be  used  up  each  year.  Now,  as  un- 
derrtood  to-day,  socialism  means  that  the  in- 
struments of  production  shall  in  the  main  be 
public  or  collective  property.  While  the  most 
conservative  socialists  do  not  insist  upon  public 
ownership  of  all  land  and  capital,  they  consider 
it  esB^itial  that  the  chief  kinds  of  capital  and 
the  greater  part  of  the  Und  should  be  collective 
prc^rty.  Socialists  formerly  held  that  all  land 
should  be  owned  by  society,  but  lately  the  most 
conservative  socialists  have  been  inclined  to  make 
concessions  to  small  landowners  who  cultivate 
their  property  and  to  concede  to  them  private 
ownership  so  long  as  they  find  it  desirable.  On 
the  other  hand,  modem  socialism  has  empha- 
sized strongly  private  property  in  income.  It 
is  on  this  account  that  socialists  frequently  deny 
meet  strrauously  that  they  are  opposed  to  pri- 
vate property  and  claim  that  they  wish  to  ex- 
tend private  property.  They  refer  always  to 
income.  ITiey  wish  each  one  to  have  his  income 
and  to  have  that  under  his  control. 

The  first  constituent  element  of  socialism  may 
therefore  be  stated  to  be  a  substitution  of  col- 
lective property  in  the  great  material  instru- 
ments of  production  in  the  place  of  private  prop- 
erty to  such  an  extent  that  public  property  sluUl 
dominate  the  world's  work.  The  second  con- 
stituent element  is  private  property  in  income 
and  private  property  In  those  goods  which  are 
used  for  the  sake  of  enj<^ent  and  not  for  the 


acquisition  of  an  income  by  rent  or  hire  to 

others. 

Modem  socialists  desire  to  disturb  existing  ar- 
rangemrats  as  little  as  possible  in  attaining  the 
main  end  of  socialism:  the  abolition  of  the  pri- 
vate receipt  of  rent  and  interest,  the  incomes 
from  private  property.  With  collective  owner- 
ship the  income  yidded  by  land  and  capital 
must  also  become  collective.  The  purpose  is  the 
common  enjoyment  of  the  advant^:es  yielded  by 
land  and  capital,  in  order  that  there  may  be  no 
income  apart  from  personal  efl'ort  and  that  tlie 
income  yielded  by  personal  effort  may  be  in- 
creased. Socialists  generally  attempt  to  estab- 
lish this  view  theoretically  by  the  doctrine  that 
all  value  is  to  be  attributed  to  labor.  The  cruder 
forms  of  socialism  have  so  emphanKed  manual 
labor  as  to  imply  an  underestimation  of  intel- 
lectual services.  With  the  rise  of  a  higher  class 
of  socialistic  thinkers,  however,  this  crude  view 
has  lost  its  prominence.  Socialists  now  gener- 
ally fully  understand  that  intellectual  service  is 
as  important  as  manual  labor,  and  they  find  a 
place  for  both  in  their  plsJia  for  a  future  society. 

Socialiats  and  eooncmiiBta  are  alike  agreed  that 
production  has  become  largely  a  social  process 
and  that  the  socialisation  of  production  increases 
day  by  day.  What  the  socialists  cnnplain  of  is 
that,  while  production  is  a  social  process,  the 
control  of  production  is  in  the  bands  of  private 
owners.  They  discover  an  antithesis  between 
social  production  and  individual  ctmtrol  and 
demand  accordingly  that  the  socialization  of  pro- 
duction shall  be  accompanied  by  social  or  col- 
lective managooent.  Modem  socialism  demands 
collective  management  of  each  industir,  and  it 
demands  that  all  the  industries  should  be  asso- 
ciated together  in  order  thereby  to  secure  per- 
fect system,  harmony,  and  unity  of  effort.  Be- 
cause individual  producers  do  not  act  toother, 
but  act  each  one  for  himself,  the  socialists  re- 
proach present  society  with  pluilessness,  which 
they  Bay  ^vea  ub  industrial  crises  and  stagnation. 

Finally,  socialism  means  the  distribution  of 
income  by  some  conunim  au^ority.  If  organ- 
ized society  owns  the  instruments  of  production 
and  conducts  production,  necessarily  the  product 
of  industry  in  the  first  instance  falls  to  society, 
aa  it  does  now  to  the  individual  owners  and  man- 
agers. Spyijty  must  then  in  some  way  divi4&j«p 
the  income~whi£h  faults  from  collectiv'e  econo- 
mic efforts,  giving  to  each  one  his  due  share. 
Under  socialUon  the  (preat  mass  of  men  would 
be  salaried  functionaries  of  society,  and  the  aim 
would  be  in  one  way  or  another  so  to  adjust 
their  salaries  that  in  the  aggr^;ate  they  should 
equal  the  total  wealth  produced  for  consumption. 

Formerly  there  was  a  greater  inclination  oo- 
the  part  of  socialists  than  there  is  now  to  ac- 
complish their  ends  by  measures  of  compulsion. 
It  was  proposed  that  every  one  should  be  forced 
into  the  system  of  collective  production  and  in 
return  receive  a  subsistence.  Modern  socialism 
does  not  propose  directly  to  force  any  one  into 
the  socialistic  scheme.  If  any  one  is  able  to  gain 
a  livelihood  by  his  private  efforts,  socialism  is 
quite  content  that  he  should  do  so.  He  will  not 
be  able  to  gain  an  income  from  ownership  of  the 
chief  instruments  of  production,  as  these  will 
be  public  property.  He  may,  however,  own  tools 
which  he  can  use  in  production,  if  he  can  induce 
men  to  purchase  his  product.  Socialism  contem- 
plates a  public  provision  for  education  as  at  the 
present  time,  but  it  does  not  propose  to  throw 
any  obstacles  in  the  way  of  a  man  who  desires 
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to  OT^itDize  private  schoolB.  A  public  organiza- 
tion of  medicine  iB  contemplated  hy  socialism, 
but  the  modern  socialist  does  not  see  any  reason 
why  a  physician  who  desires  to  engage  in  private 
practice  should  not  do  so,  if  he  can  find  those 
who  prefer  his  services  to  those  of  the  public 
physicians. 

Modern  socialism  is  international  and  cos- 
mopolitan. With  the  growth  of  the  business  unit 
and  the  dieapoiing  of  transportation,  the  eco- 
nomic ties  binding  men  togetlier  have  extended 
geographically  until  the  whole  world  may  be 
said  to  have  become  a  single  economic  unit.  It 
is  natural  that  socialism,  influenced  by  the  de- 
velopment of  economic  society,  should  also  have 
become  international.  A  further  reason  for  the 
international  character  of  socialism  is  to  l>e 
found  in  the  fact  that  the  leaders  of  socialietio 
thought,  hftrinir  called  in  question  and  having 
rejected  the  existing  economic  order,  are  aim  In 
the  mood  to  call  in  question  the  advantages  of 
the  existing  political  order.  They  see  few  or  no 
advantages  coming  to  the  workers  from  the 
national  boundaries  and  arrangements  which 
separate  men.  They  desire  fraternity  among  the 
toilers,  but  as  a  result  of  national  differences 
aiey  see  the  toilers  fluting  each  other,  and  they 
make  the  daim  that  all  wars  take  place  at  the 
expense  of  the  laborer  and  for  the  advantage  of 
a  small  military  and  industrial  class,  who  derive 
therefrom  on  the  one  hand  glory  and  on  the  other 
pecuniary  profit.  It  is  conced.ed,  however,  that 
certain  wars,  notably  wars  leading  to  territorial 
consolidation  and  wars  against  hopelessly  reac- 
tionary states,  may  have  a  prcwressive  t«idency 
and  he  useful  to  socialism  bi  tine  end. 

The  intematitmalism  of  socialism  was  one  of 
tbe  leading  thoughts  of  Karl  Marx  (q.v.).  The 
first  noteiroTtiiy  result  of  this  internationalism 
was  the  organization  in  1864  of  the  Interna- 
tional WorWngmen's  Association  (q.v.),  which 
declared  in  the  by-laws  adopted  in  its  first 
meeting  that  the  emancipation  of  labor  was  a 
social  problem,  requiring  the  cottperation  of  the 
most  advanced  countries.  Since  1889  the  social- 
ista  have  h^d  international  congresses  (nice  in 
three  years,  and  in  1900  the  International 
Bureau  of  Socialism  was  established  at  Brussels 
to  serve  as  a  common  centre  for  socialism  of 
all  countries. 

As  socialism  has  grown  in  strength  and  be- 
come a  political  power,  a  more  conservative  and 
rational  attitude  towards  nationality  has  been 
developed.  Patriotism  is  no  Iraiger  execrated  as 
a  device  for  blinding  the  workers  to  the  evils  of 
explcdtation.  Militant  socialism  is  still  far  from 
the  (^oriflcation  ot  patriotism  and  does  not  seek 
anywhere  to  cnltiTii^e  it,  but  its  attitude  mi^t 
be  described  as  at  least  neutral.  The  fraternity 
of  workers  the  world  over  is  still  the  dominant 
idea,  although  it  seemed  to  suffer  eclipse  upon 
the  outbreak  of  the  European  War  in  1014, 
when  the  socialists  of  the  several  warring  coun- 
tries proved  eager  to  take  their  part  in  military 
affairs.  In  the  attitude  t^en  towards  the  na- 
tion there  is,  however,  a  line  of  cleavage  among 
the  soeialiabB.  In  every  country  there  is  a  con- 
servative or  right  wing  of  socialists  who  favor 
active  participation  in  the  national  life  and  ef- 
forts to  bring  about  improvement  even  in  co- 
operation with  older  political  parties. 

The  attitude  of  socialism  towards  -the  state 
has,  during  the  hundred  years  of  its  existence, 
nndeiKone  a  development  in  which  we  may  dis- 
cover several  distinct  stages.    I.  In  the  first 


stage  we  have  as  leaders  of  thought  Robert 
Owen,  Ktienne  Cabet,  Count  Henri  de  Saint- 
Simon,  and  Charles  Fourier  (qq.v.).  These  so- 
cialists, with  the  exception  of  Owen,  did  not  call 
particularly  upon  the  state  for  assistance  in  their 
efforts  to  achieve  socialism,  preferring  generally 
cooperation  based  upon  voluntary  principles. 
They  believed  that  by  establi^ing  communistic 
settlements  they  could  dononstntte  to  the  world 
the  advantages  of  socialism,  and  that  vei7  soon 
all  men  would  join  communistic  associations 
which  would  then  in  one  way  or  another  be  fed- 
erated together.  2.  Louis  Blanc  (q.v.)  in  the 
middle  of  the  nineteenth  c^tury  may  be  re- 
garded as  the  one  who  more  than  any  other 
founded  political  socialism.  He  held  that  social- 
ists ^ould  seek  to  gain  control  of  political 
power,  utd  he  appealed  directly  to  the  state  for 
aid  in  the  establidunait  of  socialism.  Ferdinand 
Lassalle  (q.v.)  in  Germany  took  a  quite  sbnilar 
position,  emphasizing  most  strongly  the  estab- 
lishment of  cooperative  industrial  undertakings 
with  the  aid  of  subsidies  from  the  state.  3.  A 
third  stage  is  found  in  the  attitude  of  the  fol- 
lowers of  Karl  Marx  and  Liebknecht.  These  look 
askance  won  ^sting  govemmrats,  and  the  or- 
thodox lurxigt  is  strongly  indined  to  oppose 
government  ownership  and  operation  of  indus- 
tries by  the  existing  state,  which  is  cond«nned 
for  following  capitalistic  principles  in  the  enter- 
prises it  maiuiges.  The  German  socialists  have, 
then,  no  special  enthusiasm  for  the  state  owner- 
ship and  operation  of  the  railroads  in  Prussia, 
and  in  the  United  States  the  municipal  owner- 
ship and  operation  of  public  utilities  is  very  fre- 
quentiy  opposed  1^  indlvldnat  orthodox  social- 
ists. The  programme  of  the  socialists  is,  first, 
the  capture  of  the  existing  organs  of  government 
hy  the  wage  earners,  and  then  the  inauguration 
of  public  ownership  and  operation  of  industries. 
4.  The  fourth  stage  is  represented  by  the  con- 
servative or  extreme  right  faction  of  the  social- 
ists, who  are  willing  to  ooOperate  with  existing 
parties  in  reforms  which  are  in  general  harmony 
with  the  socialist  programme,  such  as  municipal 
ownership  of  public  utilities  and  government 
ownership  of  railways.  These  socialists  are  I 
called  opportimists  and  in  France  possibilists.  1 
The  Fabian  socialists  are  the  best  illustration 
because  they  decide  upon  action  in  each  case  as 
it  arises.  Democracy  is  an  essential  part  of  po- 
litical socialism.  Political  socialism  is  not 
merely  socialism ;  it  is  socialism  plus  democracy, 
with  an  iBclinatitm  to  place  democracy  first. 
Democracy  to  the  socialist  does  not  mean  the 
kind  of  government  which  prevails  in  the  United 
States,  but  the  kind  of  government  which  is 
completely  controlled  by  the  workers.  Direct 
legislation  is  favored,  and  the  initiative  and  ref- 
erendum as  agencies  of  direct  legislation  are  very 
generally  advocated.  As  a  rule,  if  not  univer- 
sally, the  plan  for  the  operation  of  industries  is 
election  of  foremen,  superintendents,  and  man- 
agers by  the  wage  earners. 

Socialists  take  a  view  of  the  state  which  in 
some  respects  suggests  the  position  of  Herbert 
Spencer  and  other  individualists.  TTiey  hold 
that  under  socialism  the  functions  of  the  state 
along  many  lines  will  be  greatly  diminished. 
Crime,  they  think,  will  very  nearly  disappear, 
and  pauperism  will  entirely  cease.  Standing 
armies  will  be  abolished  and  a  popular  militia 
substituted  therefor.  Hie  functions  of  the  law 
courts  will  also  disappear,  th^  maintain,  with 
the  abolition  of  private  property  in  the  instru- 
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ments  of  production,  which  is  the  fruitful  cause 
of  litigation.  The  chief  function  of  government 
will  tw  foimd  in  the  administration  of  indus- 
tries. They  have,  therefore,  a  conception  of  the 
state  BO  different  from  that  of  the  present  state 
that  th^  dislike  the  expression  "the  state"  and 
abhor  "state"  aodalism.  The  word  "official"  is 
also  objected  to  because  it  suggests  present  bu- 
reaucratic gOTemments.  The  attitude  of  the 
orthodox  socialist  towards  the  state  finds  clear 
expression  in  the  work  of  the  Qerman  socialist 
August  Behel,  Die  Fran  wkI  der  SooialimtM 
(5lBt  ed.,  1910). 

During  the  evolution  of  socialist  thought 
which  has  just  been  sketched  anarchism  has  be- 
come separated  from  socialism.  (See  Ahasob- 
I8M.)  Among  early  socialists  there  were  varia- 
tions of  opinions  concerning  government,  and 
s<Hne,  like  William  Godwin  (q-v.),  were  inclined 
to  take  an  attitude  of  radical  antagonism  to 
govemmrait  as  such.  We  thus  find  anarchistic 
tendaicies  in  socialism  along  with  tendencies  of 
a  very  diflereait  and  altogether  antagonistic  sort. 
The  cleavage  gradually  became  more  pronounced. 
Kerre  Joseph  Proudhon  (q.v.)  is  frequently 
spoken  of  as  the  founder  of  anarchism,  and  in 
him  we  find  the  doctrines  of  anarchy  reaching 
floch  a  development  that  probably  more  than 
any  one  else  he  is  to  be  designated  as  the 
founder,  although  his  views  are  not  worked  out 
so  clearly  and  systematically  as  those  of  his  fol- 
lowers. For  the  sake  of  convenience  we  may  take 
Proudhon's  bode  What  is  Propertyt  and  the 
date  of  its  appearance,  1840,  as  the  b^inning  of 
modem  anarchism.  The  form  of  anarchism 
fonn^  by  Proudhon  is  tiiat  of  complete  indivld- 
nalism.  This  type  (rf  anarchism  has  had  s<mie 
development  in  the  United  States  under  the 
leadership  of  Benjamin  R.  Tucker  (q.v.). 

Tile  anarchists  of  whom  we  hear  most  are  of 
quite  a  different  stripe,  and  their  anarchism  is, 
by  way  of  distinction,  known  as  anarchist  com- 
munism. This  school  of  anarchy  was  fotmded 
by  Mikhail  Bakunin  (q.v.)  and  may  be  r^farded 
as  an  outgrowth  of  the  International  Working- 
men's  AsBoeiation,  to  which  Bakunin  bdongea. 
Bakunin  and  Marx  for  a  time  worked  together; 
the?  both  regarded  themselves  aB  Bocialista,  Marx 
calling  himself  a  communist  and  Bakunin  de- 
scribing himself  as  a  coUectivist.  Socialism  and 
anarchism  were  not  at  first  recognized  as  antago- 
nistic principles,  but  the  differences  between  them 
developed  continuoudy.  The  anarchist  commun- 
ists held  to  the  doetrme  of  aasodated  effort  and 
considered  themselves  as  true  communists  and 
not  as  individualists.  Tbey  are  radically  op- 
posed to  public  authority  and  believe  that  with 
the  abolition  of  the  state  men  will  spontaneously 
form  cooperative  associations  which  will  volun- 
tarily form  federations  for  mutual  aid.  Like 
the  socialistSj  the  anarchists  advocate  a  coopera- 
tive ccanmonwealth,  but  they  differ  from  the 
socialists  wit^  respect  to  the  organization  of  that 
commonwealth  and  more  especially  in  the  meth- 
ods whereby  it  is  to  be  reached.  The  question 
of  tactics  has  been  largely  instrumental  in  the  ' 
growth  of  hostility  between  socialists  and  an- 
archists. Anarchists  deny  that  the  state  rests 
upon  any  ethical  foundation,  and  consequently 
there  can  be  no  wrong  in  opposing  government 
and  seeking  its  overthrow.  Government  to  the 
anarchist  means  force  and  notiiing  more,  and  the 

?uestion  of  resistiiw  it  is  one  of  expediency  tnily. 
f  the  anarchists  believe  that  iJiey  have  a  su- 
perior force,  they  must  neeeasuily  attempt  to 


overthrow  organized  govemmeoit.  Socialists,  on 
the  other  ttand,  take  no  such  attitude  of  antag- 
onism towards  the  state,  although  they  may 
think  and  do  think  that  the  socialist  state  will 
be  something  different  from  the  present  state. 
They  hold,  moreover,  that  changes  must  come 
about  1^  evolutionary  prooesaes  and  are  opposed 
to  insurrectionary  movements  where  other  means 
are- open.  Man  and  Bngels  condemned  violent 
methods  very  early  in  their  career,  and,  as  so- 
cialists have  taken  a  part  in  the  work  of  govern- 
ment in  the  various  countries  of  the  civilized 
world,  they  have  increasingly  favored  the  main- 
tenance of  law  Euid  order,  believing  that  their 
ends  can  be  achieved  by  legal  means.  The  social- 
ist to-day  ts  the  strowsen  ommient  of  anarch- 
ism. It  was  the  socialists,  not  the  German  gov- 
ernment, who  really  drove  Johann  Most  (q.v.), 
one  of  the  leaders  of  communist  anarchism,  from 
Germany,  Mid  it  is  the  Gorman  Social  Donoerats 
who  practical^  extinguished  imarehiam  in  their 
country. 

Hie  attitude  of  socialism  towards  the  family 
has  varied,  but  now  it  has  become  a  definite 
one  of  neutrality.  Early  socialists  were  inclined 
to  assume  a  goieral  position  of  radicalism  witii 
respect  to  all  instltutiona  oil  sodefy,  seeing  more 
quiddy  and  easily  the  disadvantages  of  any 
present  social  arrangement  than  its  advantages. 
Moreover,  the  early  socialists  found  the  family 
to  be  the  basis  of  the  economic  society  which  they 
attacked.  Marriage  in  its  present  form  seemed 
to  them  to  carry  with  it  the  oppression  of 
woman.  It  cannot  be  said  that  socialism  ever 
had  a  distinct  doctrine  of  the  family,  but  until 
recent  years  it  was  inclined  to  what  would  l>e 
termed  at  least  lax  notions  of  the  marriage  tie, 
holding  that  the  bond  of  union  between  man  and 
woman  diould  be  love  alone,  and  that  when  love 
disappeared  there  disappeared  with  it  the  re- 
ciprocal obligations  of  marriage.  Socialists  of 
the  present  time  do  not  see  any  reason  why  they 
should  have  a  peculiar  view  of  the  family,  and 
they  are  not  in  this  particular  distinguished 
from  other  people. 

The  attitude  of  wwiallsm  towards  rdigi<m  ha* 
undergone  a  similar  change.  The  Church  aa  one 
of  the  institutions  of  ensting  society  long  ap- 
peared to  the  socialist  to  be  a  bulwark  of  op- 
pression. Modem  socialism,  however,  has  sep- 
arated the  economic  question  from  the  reli^ous 
question,  and  now  everywhere  regards  religion 
as  a  "private  matter." 

Readers  of  current  aociallstie  literature  fre- 
quently Add  a  sharp  distinction  drawn  between 
what  is  termed  Utc^n  socialism  and  scientific 
socialism.  Socialism  before  the  ascendency  of 
Marx  was  very  largely  Utopian  in  character. 
The  early  socialist  looked  upon  society  as  an  ar- 
tificial product  and  thought  it  possible  to  de- 
velop a  scheme  of  society  which,  if  introduced, 
would  bring  with  it  a  real  earthly  paradise.  It 
was  thought  that  the  very  nature  of  man  could 
be  changed  by  a  wisely  deWsed  scheme  of  sodal- 
isDL  Chren's  most  fundamental  social  doctrine 
was  that  circumstances  form  the  character  of 
man  and  that  right  circumstances  would  give  us 
right-minded  and  right-acting  human  beings.  In 
the  latter  part  of  the  eighteenth  century  the  Idea 
of  society  as  a  growth  with  laws  of  its  own  had 
not  been  clearly  grasped,  and  adherents  of  pri- 
vate proper^  as  well  aa  eonunnniats  bdleved  in 
the  possibilify  of  the  most  fnndamoital  changes 
by  means  ^  a  revolution  wlif  di  could  take  puce 
ovemi^t.   The  result  of  this  attitude  was  the 
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daboration  of  all  sorts  of  fantastic  ecbemea. 
Owen  planned  hia  commanistic  villages  of  two 
or  three  thoueand,  but  the  highest  development 
of  purely  artificial  plans  is  found  in  Founerism 
(q.v.),  with  its  phalanxes  and  phalansteries. 
The  modem  aociaUst  plumes  himself  upon  bis 
scioice  and  has  a  loffy  Kom  lor  all  Utopian 
aodaliim.  He  may  admit  that  it  liad  its  his- 
torical meaning  and  have  a  certain  toleration  for 
it  as  sranething  l)elonging  to  the  past,  but  when 
he  meets  it  at  the  preswt  time  he  views  it  with 
even  more  contempt  than  does  tiie  ordinary 
ectmomist. 

An  adequate  treatment  of  the  character  of  this 
alleged  science  which  underlies  socialism  re- 
quires at  least  a  brief  lamination  of  the  socio- 
economic philosophy  of  Karl  Ifarx,  sinoe  it 
occupies  a  central  position  in  the  economics  of 
socialism.  The  doctrines  of  Marx  are  still  held 
in  the  main  by  the  great  body  of  socialists,  and 
they  underlie  the  platforms  of  socialist  parties 
throughout  the  world. 

Marx  opens  hia  work  on  Capital  with  an  ex- 

Slanation  of  value.  He  finds  that  the  element 
1  eoonomic  goods  whidi  gives  and  measures 
value  is  labor.  Labor  has  its  ocohange  value, 
and  this  is  governed  by  the  cost  of  labor,  and  the 
cost  of  labor  is  determined  by  the  sabristence  of 
the  laborer  in  accordant  with  his  standard  of 
life.  The  employer  of  labor  pays  in  wages  the 
cost  of  labor,  but  the  laborer,  according  to  Marx, 
prodnces  more  than  this  cost,  and  the  difference 
between  what  the  laborer  produces  and  tJie 
wages  of  labor  he  designates  as  surplus  value. 
This  surplus  value  Marx  r^rds  as  the  source 
of  all  rent,  interest,  and  profits.  All  valn^  ae- 
mrding  to  the  doctoines  of  Marx,  is  produced  by 
labor  and  belongs  to  labor.  Labor  receiving, 
however,  cmly  subsistence  wages,  Marx  holds  that 
it  is  robbed  of  surplus  value,  which,  through  the 
procesaes  of  production  and  exchange,  is  trans- 
ferred to  the  nonwage-eaming  classes.  Marx 
maintaina  that  it  is  only  through  socialiam  that 
labor  can  receive  the  full  value  which  it  pro- 
duces, so  Uiat  surplus  value  will  disappear.  This 
doctrine,  while  atiU  accepted  by  perhaps  the 
majority  of  socialists,  is  rejected  by  aome  and 
gmerally  receives  lees  emphasis  than  formerly. 

Hie  theory  of  M&tx  which  just  now  is  much 
more  diacussed  is  that  commonly  designated 
aa  "the  materialistic  interpretation  of  history." 
According  to  this  theory  history  is  made  up  of 
successive  stages,  in  each  of  which  the  social 
orgaiilsatioii  is  determined  Ir^  the  methods  of 
praduction  and  exchange.  The  ideal  factors  in 
nistory,  such  as  religion  and  ethics,  are  a  mere 
reflection  of  the  underlying  economic  phenomena. 
Socialists  themselves  have  been  inclined  to  qual' 
ify,  and  have  qualified  in  all  their  agitation, 
this  doctrine  in  such  a  way  as  to  give  a  large 
place  to  the  will  of  man.  They  hold  that  the 
development  of  society  takes  place  in  accordance 
with  evohitioBary  laws,  but  that  man  himself 
is  ft  put  of  the  evolutitm  and  hdps  determine 
it.  There  is  always,  however,  a  marked  distinc- 
tion between  this  so-called  scientific  socialism 
and  Utopian  socialiam,  inasmuch  as  scientific 
socialism  asserts  that  the  wilt  and  desirea  of  men 
can  be  effective  only  in  so  far  aa  they  act  in  har- 
mony with  the  general  tendencies  of  evolution. 

It  is  important  to  notice,  however,  that,  in 
accordance  with  the  teachings  of  Aburx,  the  evo- 
lution of  society  is  such  aa  to  lead  inevitably  to 
monopo^.  Maix  believed  that  larae-scale  pro* 
duction  has  an  adnntago  over  small  production; 
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consequently  that  the  large  producers  sooner  or 
later  must  crush  out  the  amall  producers,  until 
each  branch  of  production  falls  under  monopo- 
listic ccmtrol.  In  the  meantime  the  wage  camera 
are  brought  together  in  ever-increasi^gty  large 
numbers;  they  are,  to  use  his  own  woru, 
"sehofrfed,  united,  and  disdpUned  by  the  meehan- 
iam  of  the  c^pitaliatic  processes  of  production." 
The  inevitable  result,  he  held,  would  be  such  a 
ccmcentration  of  productive  wealth  and  such 
great  solidarity  of  the  working  classes  that  the 
system  would  break  down  of  ito  own  wei^t  and 
the  laborers  would  gain  poasession  of  the  means 
of  production. 

It  is  to  be  observed  that'  each '  stage  in  eco- 
nomic development  haa  its  own  plaoe.  Feudaltsm 
was  once  a  suitable  social  organization,  but  in 
time  it  had  to  make  way  for  capitalistic  produc- 
tion. Capitalistic  production  haa  performed  a 
service  which  Marx  recognized  as  clearly  as  a 
modem  economist,  but  Marx  held  that  capltalia* 
tic  production  has  very  nearly  run  its  course 
and  that  it  has  rendered  the  chief  services  of 
which  it  is  capable.  Marx  held  that  "along  with 
each  decrease  in  the  number  of  magnates  of  capi- 
talism there  goes  an  increasing  mass  of  vdtery 
and  dflgradatKm."  Belief  in  the  increasing  mis- 
ery of  the  masses  was  an  essential  part  of  ao- 
duiatie  doctrine  a  gmeration  ago,  but  it  has  to 
a  great  extent  been  abandoned.  Intelligent  so- 
cialists now  clearly  see  that  from  the  masses  of 
men  sunk  in  misery  there  can  come  no  able  and 
vigorous  recruits  for  socialism.  An  important 
practical  consequence  is  that  socialists  now  are 
more  favorably  inclined  to  take  immediate  meas- 
ures which  elevate  the  mnssca.  because  th^  hxM 
that  thei^iy  men  will  become  better  prepared 
for  socialism. 

Another  theory  of  Marx  finds  expression  in 
what  is  now  turned  class  consciousness.  It  was, 
according  to  him,  necessary  that  the  wage  earn- 
ers should  become  conscious  of  themaelvea  as  a 
clasB  in  the  community  having  interests  of  their 
own  and  that  they  should  rely  upon  self-help  and 
not  upon  the  help  of  other  classes  for  their 
onancipatlon.  Sodalists  frequently  main  a  dis- 
tinction now  between  socialism  as  a  system  and 
socialiam  as  a  principle  of  action.  This  is  a 
distinction  made  by  Sidney  Webb  (q.v.),  the 
intellectual  leader  of  the  Fabian  socialista,  and 
also  hy  Edmond  Kdly  (q.v.).  Kdly  regards 
aocialiam,  or,  to  use  hie  own  term,  ct^ectivism, 
aa  the  method  of  attainment  of  juatioe  rath» 
than  as  a  eondition  of  societr  in  which  justice 
haa  been  attained.  He  haa  little  concern  with 
collectivism  as  "an  ideally  perfect  atate  of  so- 
ciety," but  he  looks  upon  collectivism  as  a  prin- 
ciple of  action,  pointing  out  a  general  line  of 

frowth  which  aeema  to  him  desirable  and  which 
e  believea  can  be  aided  by  intelligent  effort. 
Let  us  now  turn  to  the  criticism  of  aocialiam 
by  ecoDomista.  First  of  all,  it  should  be  noticed 
that  no  prole8si<HUil  etxmoiniat  is  a  sodaliat  un- 
less it  be  the  Italian  Loria  (q.v.).  Socialists 
claim  that  the  opposition  of  all  economists  does 
not  signify  anytiiing  as  to  the  correctness  of 
socialism.  They  maintain  that  economists  are 
generally  blinded  by  their  self-intereat,  their 
profeaaional  intereeta  r^uiring  them  to  keep 
aloof  from  aocialiam.  The  economista,  on  the 
other  hand,  nuuntain  that  the  rejection  of  ao- 
cialiam eemomists  aigniflea  its  rejeotion  by 
edenee  truly  conceived. 

Econnnistfl  are  not  generally  inelined  to  deny 
the  evils  in  the  existing  ectmomic  order,  but 
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they  believe  that  there  ib  better  prospect  of  im- 
provemeat  under  this  order  than  under  socialism. 
They  are  social  reformers,  not  socialists.  They 
hold,  first,  that  there  is  no  law  of  evoluti<m  carry* 
ing  ue  inevitably  to  socialism;  secondly,  that 
the  prospects  of  social  reform  are  sufficiently 
pranieing  to  warrant  us  in  the  nuiintenance  of 
private  property  in  the  instruments  of  produc- 
tion ana  private  management  of  production; 
and,  thirdly,  that  aocialism  carries  with  it  dan- 
gers and  disadvantages  sufficiently  grave  to  war- 
rant us  in  opposing  it  until  it  is  clearly  seen 
that  great  improvements  are  not  compatible  with 
tlie  present  social  order. 

In  its  details  the  reastming  of  economists 
against  aocialism  is  as  varied  as  the  reaaonii^ 
of  socialists  la  ita  support.  To  Marx's  labor 
theory  of  value  economists  oppose  theories  of 
value  which  differ  in  detail,  but  which  agree  in 
placing  other  forms  of  cost  in  coordination  with 
labor  in  the  determination  of  value.  ( See 
Valuo.)  To  the  theory  of  class  consciousness 
and  claas  action  on  the  part  of  wage  earners  as 
the  only  means  of  reform,  economists  oppose  the 
doctrine  that  all  classes  in  society  must  woric 
together  for  social  improTemeat. 

Modem  economists  recognize  the  influence  of 
economic  forces  in  social  (rralutioD,  and  recently 
they  have  given  generous  recognition  to  Marx 
for  his  contributions  to  social  theory.  Very  few 
econranigte^  however,  hold  that  economic  causes 
al<Hie  underlie  all  social  development  and  that 
the  political  and  intellectual  history  of  nations 
is  a  mere  expression  of  a  social  omniation 
resulting  from  the  prevailing  mode  of  economic 
production  and  ^change. 

Socialism  impliee  unified  control  of  produc* 
tion,  and  economists  believe  that  the  disadvan- 
tages of  such  control  outweigh  the  advantages. 
Economic  theory  still  rests  upon  the  assumption 
that  competition  is  a  principle  of  progress. 
Economists  seek  to  point  out  means  for  the  ele- 
vation of  competition  to  hi^er  planes  and  the 
ranoval  of  the  evils  which  it  carries  with  it, 
while  retaininff  the  principle  itself. 

The  diiBculties  in  the  way  of  the  socialization 
of  agriculture  are  empbasized  in  opposition  to 
BocialiBm.  There  can  be  little  doubt  that  when 
agriculture  ia  mentioned  one  of  the  weakest 
points  in  socialism  is  brought  to  our  attrition. 
Manufacturing  industries,  commerce,  and  trans- 
portation might  conceivably  be  carried  on  as 
public  enterprises,  but  it  has  never  been  made 
plausible  that  agriculture  can  dispoise  with  the 
individual  care  that  is  evoked  by  private  faitereet. 

Two  other  points  only  in  the  arguments 
against  socialism  can  be  considered  in  this  place. 
The  first  is  the  danger  to  liberty.  It  is  main- 
tained by  defenders  of  our  present  economic  so- 
ciety that  private  property  and  private  enter- 
prise are  necessary  bulwarks  of  liberty  and  that, 
with  these  removed  or  impaired  to  'the  extent 
that  they  would  be  even  by  the  most  conserva- 
tive socialism,  those  having  control  of  the  agiNi- 
cies  of  production  would  be  given  such  vast 
power  that  liberty  would  be  seriously  threatened 
and  indeed  overthrown  by  tyranny.  There  eeeme 
to  be  strong  ground  for  the  belief  that  liberty  is 
better  protected  in  a  society  having  the  dualism 
which  we  know  now,  in  accordance  with  which 
private  property  and  private  production  on  the 
one  hand  and  public  authority  with  limited  pub- 
lic production  on  the  other,  are  reciprocal  chedcs 
and  restraints. 

Finally,  it  is  urged  that  under  socialism  there 


would  be  revolutionary  discontent.  In  a  world 
like  ours  mai  must  neceasarity  be  discontented 
with  what  they  receive  as  an  outcome  of  eco- 
nomic production  and  wiUi  the  treatm^t  ac- 
corded to  than  in  the  processes  of  economic  pro- 
duction. At  the  present  time  this  discontent  is 
directed  towards  a  great  many  difi'erent  persons 
and  bodies.  On  the  other  hand  under  socialism 
the  government  would  be  blamed  for  all  mistakes 
and  misfortuncB,  and  this  concentrated  discon- 
toit,  it  is  held,  would  be  revolutionary  in 
character. 

So  much  has  been  said  about  Christian  social- 
ism that  this  article  should  not  be  concluded 
without  at  least  a  brief  reference  to  it.  Chris- 
tian socialism  bu  had  many  differoit  meaaiags. 
Where  the  leaders  of  socialism  have  beoi  irre- 
ligious. Christian  socialism  has  sometinws  simply 
signified  socialism  plus  religion.  Now  that  so- 
cialists have  come  to  place  religion  among  pri- 
vate matters  in  which  tbcy  are  not  directly  con- 
cerned, less  is  heard  than  formerly  about  Chris- 
tian socialism.  Christian  socialism  has  some- 
times signified  simply  a  reconiition  of  the  prin- 
ciple of  social  solidarity  and  a  generous  sym- 
pathy with  those  classes  in  society  which  are  the 
least  fortunately  situated,  more  specifically  with 
the  wage-earning  classes.  About  the  middle  of 
the  nineteenth  century  a  body  of  Christian  so- 
cialists existed  in  England  and  attracted  wide 
att^tion.  Hiey  were  led  by  men  like  Thomas 
Hughes,  Charles  Kingsley,  James  Ludlow,  F.  D. 
Maurice  and  £.  Vansittart  Nef^e.  Theoretically 
they  opposed  the  principle  of  oompetitimi  as  a 
source  of  evil,  and  did  so  with  great  vehemence, 
and  agitated  in  favor  <4  coOperatim  in  produc- 
tion and  exchange.  They  att^pted  to  organize 
society  on  a  cooperative  basis  and  succeeded  in 
establishing  a  number  of  co(}perative  undertak- 
ings which  enjoyed  only  a  temporary  prosperity 
and  finally  disappeared.  They  entered,  however, 
into  the  co&perative  movement  in  England,  which 
had  been  theretofore  largely  swported  by  men 
acting  under  the  iaflueace  of  Owea,  and  they 
contributed  very  much  to  the  success  of  Englidi 
cooperation. 

Socialism  of  the  chair,  or  professorial  social- 
ism, is  frequently  mentioned,  but  this  aiao  is 
something  as  indefinite  as  Christian  socialism. 
It  is  not  socialism  at  all,  but  simply  a  recogni- 
tion of  grave  evils  in  existing  society,  a  deter- 
mination to  remove  these  evils,  and  the  convic- 
ti<m  that  the  power  of  the  state  must  be  used  to 
bring  about  desirable  changes.  The  torm  "social- 
ism of  the  chair"  origiaated  ia  Genaany  and  was 
applied  in  ridicule  to  the  progressive  economists 
who  expressed  sympathy  with  the  aspirations  of 
the  wage-earning  classes.  Among  the  leaders 
may  be  mentioned  A.  Wagner  and  G.  Schmoller 
(qq.v.).  These  held  that  economics  is  an  ethical 
science  &nd  opposed  the  doctrines  of  the  so-called 
Manchester  school,  which  looked  with  little  favor 
upon  state  action.  The  changes  which  have 
taken  place  among  economists  have  been  such  as 
to  lessen  the  differences  among  them  with  respect 
to  economic  improvement.  Generally  speaking, 
those  who  in  the  last  decade  of  the  nineteenUi 
century  were  most  inclined  to  call  upon  the  state 
for  help  have  become  somewhat  more  conserva- 
tive, while  at  the  same  time  those  who  most 
strongly  antagonized  public  action  have  quali- 
fied their  opporititm  thereto.  The  course  of 
events  has  convinced  practically  all  econtHuists 
of  the  importance  of  labor  legislatira  and  of 
the  aecessity  of  state  intervention  at  many 
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pmnts.  Professorial  Bocialism,  then,  never  was 
socisliam,  and  at  the  present  time  it  can  hardly 
be  said  that  it  indicates  a  line  of  cleavage 
among  economists. 

Iiltorature.  The  principal  writers  on  so- 
cialism have  been  mentioned  in  the  text,  and 
their  writings  are  mentioned  in  the  articles 
dealing  with  them.  The  Communist  Manifeato 
(London,  1848)  is  perhaps  the  most  important 
single  document  in  the  history  of  socialism,  and 
Marx,  Das  Kapital  (3  vols.,  Hamburg,  1862, 
1866,  1894),  is  possibly  the  most  important 
sin^e  work.  The  works  of  Rodbertus  and  Las- 
salle  are  important  historically.  Fabian  Esaaya 
in  Socialism  (London,  1889)  is  the  best  work 
preeenting  the  conservative  opportunist  social- 
ism. One  of  the  Fabians,  Sidney  Webb,  has  writ- 
ten a  work  entitled  Socialism  in  England  (2d 
ed.,  ib.,  1893),  which  best  describes  the  advances 
of  English  socialism  as  seen  by  a  Fabian.  Kelly, 
Government  or  Human  Evolution  (vol.  i,  on  Jus- 
tice, ib.,  1900;  vol.  ii,  on  Individualism  and  Col- 
lectivism, ib.,  1901),  gives  the  best  presentation 
by  an  American  autlur  of  socialism  as  a  prin- 
ciple oi  action  rather  than  as  a  system.  Hynd- 
man,  Economics  of  8o<^ism  (ib.,  1896),  is  re- 
garded as  one  of  the  best  explanations  of  the 
economics  of  the  Marxist  schotrf.  Laveleye,  So- 
cialism  To-Day  (Eng.  trans.,  ib.,  188S),  gives  a 
sympathetic  account  of  socialism  by  a  progres- 
sive economist.  Rae,  Contemporary  Socialism 
(new  ed.,  Londtm  and  New  York,  I90I),  is  a 
more  critical  account  of  socialism  and,  like  the 
preceding,  has  much  historical  material.  Kirkup, 
History  of  Socialism  (new  ed.,  London,  1900), 
i>  a  more  recent  work  than  Laveleye's  and  per- 
haps even  more  ^rmpathetic,  going  so  far  as  to 
advocate  a  very  conservative  sort  of  socialism. 
Ely's  Socialism  and  Social  Reform  (New  York 
and  London,  1894)  is  an  attempt  to  analyze 
socialism  carefully,  to  examine  its  strong  and 
its  weak  features,  and  to  present,  as  opptwed  to 
socialism,  a  prc^amme  of  social  reform.  It  has 
a  bibliogr^by.  The  same  author's  French  and 
German  Socialism  (New  York,  1883)  is  a  brief 
historical  presentation  of  socialism  in  these  two 
countries.  Consult  also  Woolsey,  Communism 
and  Socialism:  Their  History  and  Theory  (New 
York,  1880);  Spargo,  Socialism  (ib.,  1906); 
Liebknecht,  Socialism  (Chicago,  1907);  Hardie, 
From  Serfdom  to  Social  Reformer  (London, 
1907) ;  Hunter,  Socialista  at  Work  (New  York, 
1908} :  Hillquit,  Socialism  in  Thoory  and  Prac- 
tice (ib.,  1909) ;  McDonald,  Sodalvm  and  Gov- 
ernment (London,  1909) ;  Skeltov,  Socialism 
(Boston,  1911) ;  Belloc,  The  Servile  State  (Lon- 
dcm,  1912) ;  Simkhovitch,  Marxism  versus  So- 
cialism  (New  York,  1913) ;  Orth,  Sooialiam  and 
Democracy  in  Europe  (ib.,  1911). 

SOCIALIST  PASTIES 

Politically  o^pmixed  sodalism  or  social  de- 
mocracy  is  a  movement  which  is  coextensive  with 
modem  industrialism.    Wherever  a  system  of 

tiroduction  is  found  which  is  perhaps  somewhat 
nosely  termed  capitalistic,  we  find  a  Social 
Democratic  party.  In  this  article,  however,  at- 
tention will  chiefly  be  given  to  the  Social  Deano- 
cratic  party  of  Germany,  since  in  Germany  that 
party  is  more  highly  developed  and  far  more 
powerful  than  in  any  other  country  and  has  a 
portion  of  intelleetnal  leadership.  InSnences 
from  the  Social  Democratic  party  of  Germany, 
both  with  reqiect  to  theory  and  tactics,  radiate 


throughout  the  mtire  industrial  world.  Social 
democracy  is  not  a  German  movement,  but  a 
world  movement,  which  has,  however,  its  highest 
development  in  Germany. 

Several  reasons  may  be  adduced  to  explain  the 
preSminence  of  German  social  democracy.  Wage 
earners  in  that  country  did  not  begin  to  sliare  m 
political  power  until  after  the  middle  of  the 
nineteenth  century  and  so,  having  formed  no 
political  affiliations,  were  more  easily  induced  to 
attach  themselves  to  socialism,  which  had  al- 
ready lieen  eloquently  presented  to  them  by  Fer- 
dinand Laasatle.  Again,  the  hostility  of  the 
government  to  labor  organizations  bad  the  effect 
of  turning  towards  political  action  the  energy 
that  mufat  otherwise  have  been  expended  in 
labor  ai^tion.  The  third  reason  for  the  leader- 
ship of  Germany  is  found  in  the  fact  that  the 
great  intellectual  leaders  of  socialism  have  been 
Germans.  Marx  and  Lasealle  have  already  bem 
mentioned,  and  we  may  also  mention  Rodbertus 
(q.v.),  a  man  who  belonged  to  the  landowning 
class  of  Germany  and  who  did  not  take  part  in 
socialist  agitation. 

German  social  democracy  represents  an  amal- 
gamation of  two  movCTients — one  starting  from 
Ferdinand  Lassalle,  t^e  other  from  Marx  and 
Friedrich  Engels  (q.v.).  Before  the  time  of 
Marx  and  Lassalle.  Wilhelm  Weitling  (q.v.)  had 
exercised  a  certain  influence  in  Switzerland,  Ger- 
many, and  the  United  States,  but  the  socialism 
which  he  advocated  was  of  the  French  Utopian 
character  and  bad  little  permanrat  influence. 

The  activity  of  Marx  htsgaa  in  the  forties  and 
was  continuous  from  that  time  until  his  death. 
In  1846  Marx  belonged  to  a  secret  international 
communistic  society  called  the  Eommunisten- 
bund.  It  was  for  this  society  that,  with  Engels, 
he  prepared  the  Commtmtst  Manifesto.  In  1848 
Marx  was  active  in  Germany,  where  a  number  of 
labor  unions  had  been  established  which,  united 
into  a  federation,  came  under  socialistic  influ- 
ence. The  chief  field  of  his  activity  was  the 
Rhine  Province,  and  it  was  there  that  Marx  con- 
ducted his  celebrated  New  Rkeni^  Oaeette 
{Neue  RhMmsche  Zeitung).  The  reaction  soon 
triumphed,  and  Marx  finally  found  his  way  to 
England,  where  he  made  himself  in  18S0  the 
head  of  a  German  communistic  society,  which 
however  was  short-lived. 

We  must  now  turn  our  attention  to  Ferdinand 
lASsalle,  who  is  to  be  regarded  as  the  real 
founder  of  the  Social  Democratic  par^,  although 
it  soon  passed  under  the  influence  of  Marx  uid 
Engels.  Hie  agitaticm  of  Lassalle  b^;aa  in  1862. 
In  1863,  under  his  influence,  the  Universal  Ger- 
man Laborers'  Union  (Der  Allgemeine  Deutsche 
Arbeiterverein )  was  founded  in  Leipzig.  Tlie 
membership  was  small,  and  the  chief  demand 
was  for  universal  and  equal  sufl'rage,  although 
it  soon  became  plain  that  this  was  demanded 
simply  as  a  step  towards  socialism.  Lassalle's 
ehi^  practical  economic  demand  was  for  gov- 
ernment subndies  to  aid  in  the  establish- 
ment of  productive  cooperative  associations. 
Theoretically  his  aiguments  centred  about  the 
so-called  iron  law  of  wages:  that  wages  under 
the  capitalistic  system  of  production  naturally 
fall  to  a  minimum,  which  barely  supports  the 
life  of  the  laborer  and  hie  family.  The  practical 
demand  and  the  theoretical  argument  of  Lassalle 
have  been  rejected  by  the  German  Social  Demo- 
crats, but  his  eloquence  was  instrumental  in  lay- 
ing the  foundation  of  the  party.  After  the 
death  of  Lassalle.  in  1864.  the  International 
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Labor  Aiwdation  (Intemati<male  Arbeiterasso- 
ciation)  was  established  in  accordance  with  the 
principles  of  Marx,  and  the  Social  Democratic 
Labor  party  ( Socialdemokratische  Arbeiterpar- 
tei)  was  founded  in  the  same  year.  This  party, 
under  the  leadership  of  Wilhelm  Liebknecht  and 
August  Bebet  (qq.T.)*  entered  into  oppouti<ui  to 
the  party  eBtablished  1^  Laasalle.  The  Social 
Democratic  Labor  party  met  in  Eisenach  in 
I860  and  became  known  as  the  Eisenach  party. 
At  the  election  for  the  Reichstag  in  1874,  when 
about  340,000  Totea  were  cast,  these  were  divided 
with  approximate  equality  between  the  followers 
of  Laasalle  and  those  of  Marx.  In  1876  the  two 
parties  united  and  established  what  is  known  as 
the  Gotha  Pr^(raiiime,  which  was  a  ocHitpromiH. 
Hie  year  1878  witnessed  two  attacks  upon  the 
life  of  the  German-  Emperor  and  then  loUowed 
tile  Anti-Socialist  Law,  which  repressed  the  pub- 
lic agitation  of  socialism.  While  the  law  waa  in 
force  German  socialist  congresses  were  held  on 
foreign  soil  and  their  literature  was  largely 
printed  in  Switzerland.  The  party  increased  in 
power,  however,  the  chief  result  of  governmental 
represaim  being  the  welding  t<^ether  of  the  dif- 
feroit  factiraislnto  a  oompact  party.  The  Anti- 
Socialist  Law  (AntmakmegtaeUt)  expired  on  Oct. 
1,  1890.  A  certain  tendency  to  violence  aeons 
to  have  developed  during  this  period,  for  at 
one  of  the  congresses  the  expression  to  struggle 
for  the  attainment  of  ends  "with  all 
means"  was  changed  to  "with  all  means."  The 
first  public  congress  of  the.  German  Social 
Democracy,  aftw  tiie  eacplraticn  of  the  Law  of 
Exception,  waa  held  in  Halle,  Oct.  12-18,  1800. 
Liebknecht  and  Bebel  domiiuited  the  congress 
and  worked  for  a  revision  of  the  Social  Demo- 
cratic platform.  This  bore  fruit  the  following 
year  a{  the  Erfurt  Congress,  where  the  Erfurt 
Programme  was  adopted.  The  peculiar  ideas  of 
Lasaalle  were  entirely  expunged,  and  the  doc- 
trines of  Marx  gained  a  complete  triumph.  The 
Erfnrt  Programme  is  at  the  present  day  the 
moat  Important  official  utterance  of  soda!  de- 
mooracy  and  has  a  world-wide  significance,  serv- 
ing as  a  fundamental  basis  for  every  social- 
democratic  platform  since  adopted  throughout 
the  world.   This  programme  reads  as  follows: 

"The  economic  development  of  industrial  so- 
ciety tends  inevitably  to  the  ruin  of  small  in- 
dustries which  are  based  upon  the  workman's 

Erivate  ownership  of  the  means  of  production, 
t  separates  him  from  these  means  of  prodoetlon 
and  converts  him  into  a  destitute  member  of  tiie 
proletariat,  while  a  cMnparatively  small  number 
of  capitalists  and  great  landowners  obtain  a 
monopoly  of  the  means  of  production. 

"Hand  in  hand  with  the  growing  monopoly 
goes  Uie  crushing  out  o(  existence  of  these  shat- 
tered small  industries  by  industries  of  colossal 
grovrth,  the  development  of  the  tool  into  the  ma- 
chine, and  a  gigantic  increase  in  the  productive 
ness  of  human  labor.  But  all  the  advanti^es 
of  this  revolution  are  monopolized  by  the  cap- 
italists and  great  landowners.  To  the  proleta- 
riat and  to  the  rapidly  sinking  middle  classes, 
the  small  tradesmen  of  the  towns,  and  the 
peasant  proprietors  (Bauem),  it  brings  an  in- 
creasing uncertainty  of  existence,  Increasing  mis- 
ery, oppression,  servitude,  d^adatlon,  and  ex- 

Sloitation  (Amhentw^g).  Ever  greater  grows 
be  mass  of  tiie  proletariat,  erer  rast^  the  am^ 
of  the  unemployed,  ever  sharper  the  ctmtrast  be- 
tween oppressors  and  oppressed,  ever  fiercer  that 
war  of  classes  between  bourgeoisie  and  prole- 


tariat which  divides  modern  soci^y  inte  two  hos- 
tile camps  and  is  the  common  characteristic  of 
every  industrial  country.  The  ^If  between  the 
propertied  classes  and  the  destitute  is  widened 
by  the  crises  arising  from  capitalist  production, 
which  becomes  daily  more  cwnprehensive  and 
omnipotent. 

"Private  ownership,  of  tiie  means  of  produi^ 
tion,  formerly  the  means  of  securing  his  product 
to  the  producer,  has  now  become  the  means  of 
expropriating  the  peasant  proprietors,  the  arti- 
sans, and  the  small  tradesmen,  and  placing  the 
nonproducere,  the  capitalists,  and  urge  land- 
owners in  possession  of  the  products  of  labor. 
Notiiing  but  the  conversion  of  papitallst  private 
owneruip  of  the  means  <A  prodnctlim — the  eartit 
and  ito  fruits,  mines,  and  quarries,  raw  material, 
tools,  machines,  means  of  exchange — into  social 
ownership,  and  the  substitution  of  socialist  pro- 
duction, carried  on  by  and  for  society  in  the 

?ilace  of  the  present  production  of  commodities 
or  exchange,  can  effect  such  a  revolution  that, 
Instead  of  large  industries  and  the  steadily 
growing  capacities  of  commoD  production  being, 
as  hitherto,  a  eooroe  tA  misery  and  oppression 
to  the  classes  wh<»i  they  have  deqtoiled,  they 
may  beotnae  a  eomve  of  the  h^iest  well-being 
and  of  the  most  perf^  ana  ccmprdiensiTe 
harmony. 

"This  social  revolution  involves  the  emancipa- 
tion, not  merely  of  the  proletariat,  but  of  the 
whole  human  race,  which  is  suffering  under  ex- 
isting conditions.  But  this  emancipation  can  be 
achieved  by  the  working  class  alone,  because  all 
other  elasseS]  in  spite  of  thrir  mutual  strife  of 
Interests,  take  their  stand  upon  the  principle  of 
private  ownendiip  of  the  means  of  production 
and  have  a  common  Interest  in  maintaining  the 
existing  social  order. 

"The  stru^Ie  of  the  working  classes  against 
capitelist  exploitetion  must  of  necessity  be  a 
political  struggle.  The  working  classes  can 
neither  earry  on  thdr  eeraunnie  stnugle  nor  de- 
velop their  eoonomie  organisaticm  withont  polit- 
ical rights.  They  cannot  effect  the  transnr  of 
the  means  of  production  to  the  community  with- 
out being  first  invested  with  political  power. 

"It  must  be  the  aim  of  social  democrat  to 
give  conscious  unanimity  to  this  strugrie  of  the 
working  elasses  and  to  indicate  tiie  mevitable 
goal. 

"The  interests  of  the  working  classes  are  iden- 
idcal  in  all  lands  governed  capitalist  methods 
of  production.  The  extension  of  the  world's  oom- 
meree  and  production  for  the  world's  markete 
make  tiie  ^itlon  of  the  workman  In  any  one 
country  daily  more  dependoit  upon  that  of  the 
workman  In  other  countries.  Therefore  the 
emancipation  of  labor  is  a  task  in  which  the 
workmen  of  all  civilized  lands  have  a  share. 

"The  German  Social  Democrats  are  not  there- 
fore fighting  for  new  class  privil^;es  and  righto, 
but  ivs  the  aboliti<m  <rf  cuss  imvemmait,  and 
even  of  dasses  themselves,  and  for  universal 
equality  in  rights  and  duties  without  'distinction 
of  sex  or  rank.  Holding  these  views,  they  are 
not  merely  flriiting  against  the  exploitation  and 
oppression  of  the  wage  earners  in  the  existing 
social  order,  but  against  every  kind  of  exploita- 
tion and  oppression,  whether  directed  against 
clara,  party,  sex,  or  race. 

"Starting  from  thess  principles,  the  German 
Sodal  Democrats  demand,  to  b^n  with  (t.e.,  of 
the  present  state) : 

Universal,  equal,  and  direst  suffrage  by 
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bftllo^  in  all  decUons,  for  all  subjects  of  the  Em- 
pire over  twmty  years  of  age,  without  dietinc- 
tion  of  sex;  proportional  reprcBentation  and, 
until  this  system  has  been  introduced,  fresh  divi- 
sion of  ele<^ral  districts  by  law  after  each  cen- 
sus; two  years'  duration  of  the  licgislature ; 
holding  of  electi(Hi8  on  a  I^^l  day  of  rest;  pay- 
ment ot  the  representatives  elected;  removal  of 
all  restricti<His  upon  political  rights,  except  in 
the  case  of  perscms  under  age. 

"  <  2 )  Direct  It^slation  by  the  people  by  means 
of  the  right  of  initiative  and  of  veto;  self-gov- 
ernment by  the  people  in  Empire,  state,  province, 
and  commune;  election  of  magistrates  by  the 
people,  with  the  right  of  holding  than  responsi- 
ble; annual  vote  of  the  taxes. 

"(3)  Univwssl  ndUtair  education;  substitu- 
ticm  of  militia  for  a  staxuung  army ;  dedsion  by 
the  popular  representatives  of  questions  of  peace 
and  war;  decision  of  all  international  disputes 
by  arbitration. 

"(4)  Abolition  of  laws  which  restrict  or  sup- 
press free  expression  of  opinion  and  the  right  of 
meeting  or  association. 

"(6)  Abolition  of  all  laws  which  place  the 
vtnnan,  idieth»  in  a  private  or  a  public  capa- 
city, at  a  diaadvanta^  as  eranpared  witii  tiie 
man. 

"(6)  Declaration  that  religion  is  a  private 
matter;  abolition  of  all  appropriations  from  pub- 
lic funds  for  ecclesiastical  and  religious  objects; 
ecclesiastical  and  religious  bodies  are  to  be  re- 
garded as  private  asemsiations  which  order  tiitAr 
affairs  independently. 

"(7)  Secularization  of  educaUon;  eompulsc^y 
att«idance  at  public  national  schools;  free  edu- 
cation, free  supply  of  educational  apparatus,  and 
free  maintenance  to  children  in  schools,  and  to 
such  pupils,  male  and  female,  in  fairer  educa- 
tional instituticms,  as  are  judged  to  be  fitted  for 
further  education. 

"(8)  Free  administration  of  the  law  and  free 
legal  assistance;  administration  of  the  law  by 
judges  elected  by  the  people;  appeal  In  criminal 
cases;  compensation  to  perscns  accused,  impris- 
oned, or  condemned  unjustly;  abolition  of  capi- 
tal punishment. 

"(9)  Free  medical  aasistance,  and  free  supply 
-of  remedies ;  free  burial  of  the  dead. 

"(10)  A  graduated  inccnne  and  property  tax 
to  meet  all  public  expenses  which  are  to  be 
raised  by  taxation;  self-assessment;  succession 
duties,  graduated  according  to  the  extent  of  the 
inherituice  and  the  degree  of  relationship;  aboli- 
tion of  all  indirect  taxaU<m,  customs  duties,  Mid 
other  eoonranic  measures  which  sacrifice  the  in- 
terests of  the  community  to  the  interests  of  a 
privil^^  minority. 

"For  the  protection  of  labor,  the  German  So- 
da! Democrats  also  demand,  to  begin  with: 

"(1)  An  effective  national  and  international 
system  of  protective  Ic^lation  on  the  following 
principles: 

"(a)  The  fixing  of  a  nonnal  working  day, 
which  shall  not  exceed  eight  hours. 

"(6)  Prohibition  of  the  employment  of  chil- 
dren under  fourteen. 

"(c)  Prohibition  of  night  work,  except  in 
those  branches  of  industry  which,  from  their 
nature  and  for  technical  reasons  or  for  reasons 
of  public  welfare,  require  night  work. 

'^{d)  An  unbroken  rest  of  at  least  thirty-six 
hours  for  every  workman  every  week. 

"(e)  Prdiitntion  of  the  truck  nstem. 
>   "(2)  Snperrision  of  all  industrial  establish* 


menta,  together  with  the  investi^tlon  and  regu- 
lation of  the  conditions  of  labor  in  the  town  and 
country  by  an  Imperial  labor  department,  dis- 
trict labor  bureaus,  and  chambers  of  labor;  a 
thorough  system  of  industrial  sanitary  regula- 
tion. 

"(3)  Legal  equality  of  agricultural  laborers 
and  domestic  sorants  with  industrial  laborors; 
repeal  of  the  laws  oonoeming  mastsrs  and 
servants. 

"(4)  Confirmation  of  Uie  rights  of  association. 

"(5)  The  taking  over  by  the  Imperial  govern- 
ment of  the  whole  system  of  workmen's  insur- 
ance, though  giving  the  workmen  a  certain  share 
in  its  administration." 

It  is  possible  to  state  in  a  very  few  words  the 
most  essential  facts  in  tiie  history  of  sodal  de- 
mocracy in  Germany,  since  the  a!aoptt<m  of  the 
Erfurt  Programme.  One  of  the  main  subjects 
which  have  agitated  the  party  has  been  the  atti- 
tude towards  the  peasant  proprietors,  the  small 
farmers,  and  this  same  question  has  agitated 
social  democracy  in  France  and  the  United 
States.  The  support  of  the  small  proprietor  is 
essoitial  to  the  success  of  social  democracy.  A 
programme  of  ocmfisoatlon  of  all  land  would 
arouse  the  hostility  of  the  small  farmer.  The 
most  oon8a*vative  wing  of  the  party,  therefore, 
advocates  concessions  to  small  farmers,  propos- 
ing to  permit  them  to  hold  landed  property  even 
under  socialism.  G.  H.  von  Vollmar,  member  of 
the  Keichstag  and  a  leader  among  the  Bavarian 
Social  Democrats,  is  foronost  Bii>ODg  those  who 
advocate  concessicHiB  of  tiiis  sort.  This  conserv- 
ative programme,  however,  has  never  been  offi- 
cially adopted.  Eduard  Bernstein,  who  hH  al- 
ready beoi  mentioned  as  a  leader  of  the  oonsara- 
tive  socialists,  was  elected  to  the  Reichstag  from 
Breslau  in  FAnKty,  1902. 

So  large  a  party  must  participate  in  practical 
politics  in  order  to  live  and  must  therefore  have 
reforms  to  urge  for  the  immediate  future.  We 
have  thus,  along  with  the  statement  of  general 
principles,  the  so-called  immediate  demands. 
This  separati<m  of  the  social-democratic  plat- 
totroB  is  found  in  all  countries. 

Conriderable  emphasis  has  been  ^ven  to  the 
immediate  demands,  but  it  is  a  mistake  to  sup- 
pose that  the  ultimate  goal  of  complete  socialism 
has  been  at  any  time  lost  sight  of.  A.U  the  lead- 
ers have  this  in  mind,  but  doubtless  there  are 
many  acting  with  tiie  Social  Democratic  party 
in  Germany,  as  elsewhere,  who  are  chiefly  mter- 
ested  in  immediate  demands. 

In  Ute  years  much  discussion  has  heai  carried 
on  in  the  party  councils  on  the  subject  of  mili- 
tarism and  war.  On  principle  the  Social  Demo- 
cratic party  of  Germany,  as  of  other  countries, 
is  opposed  to  militarism.  According  to  the  ac- 
cepted theory  the  chief  cause  of  modem  wars  is 
economic.  The  stru^le  of  capitalism  for  mar- 
kets leads  to  conflicting  Imperialistic  ambitions, 
hoice  to  war.  Defensive  warfare  is  accepted, 
however,  as  justifiable,  and  so  also  is  warfare  of 
a  "progressive  tendency,"  e.g.,  wars  toiding  to 
consolidate  fragmentary  population  groups  into 
unitary  states,  or  wars  against  reactionary 
states.  The  action  of  the  German  Social  Demo- 
crats in  supporting  the  extraordinary  taxation 
for  military  purposes  and  in  loyally  supporting 
the  government  upon  the  outbreak  of  the  Great 
War  is  explained  on  the  groimd  that  the  war  is 
considered,  both  defensive  and  progressive,  as 
against  Russia. 

The  vote  of  the  Social  Democratic  party  and 
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the  number  of  members  elected  to  the  Reichstag 
since  the  fomidatioD  of  the  German  Empire  are 
given  in  the  followiiig  table: 


BLBCnOH  Ut 

Total  num- 
ber of 
Boeiu 

Dmnocrstio 

▼OtM 

Peroentac« 

of  totaJ 
number  of 

TOtn  CMt 

M«tnberi 
deotad 

1871  

124.6ft5 

3.0 

2 

1874  

3fil,952 

6.8 

9 

1877  

493,288 

9.1 

12 

1878  

437,158 

7.6 

9 

1881  

311,961 

6.1 

12 

1884  

M9,990 

9.7 

24 

1887  

763,128 

10.1 

11 

1890  

1.427.298 

19.7 

•36 

1893  

1,876.738 

23.3 

44 

1898  

2.107.070 

27.18 

t66 

1903  

3,011,114 

31.75 

81 

1907  

3,2S1.000 

27.0 

143 

4^,899 

38.0 

110 

*  In  the  by-election  in  the  tweoty-eeoond  district  of 
ony,  held  in  1892,  a  tbirty-eixth  member  was  electad. 

T  Later  elections  to  supply  vacandea  gave  the  Social 
Democrata  two  additional  members,  making  58  in  all. 

t  Later  by-elecUons  raised  the  number  to  54. 

One  or  two  ccvnmentB  upon  the  vote  cast  are 
needed.  The  vote  fell  off  in  18S1,  owing  to  the 
severe  repressive  measures  following  the  Anti- 
Socialist  Law.  Id  1890  the  Social  Democratic 
party  became  the  largest  in  the  German  Empire, 
casting  about  20  per  cent  of  the  votes.  With 
some  15  parties  in  Germany,  this  is  less  sig- 
nifiesttt  than  in  a  country  with  two  great  parties, 
but,  nevertheless,  it  means  a  great  deal.  Another 
point  to  be  etmsidered  is  that  the  socialists  do 
not  have  a  number  of  representatives  in  the 
Reichstag  correq)onding  with  the  number  of 
votes  cast.  This  is  due  to  the  way  the  electoral 
districts  are  arranged,  whereby  the  Conservatives 
( largdy  made  up  of  landed  proprietors  and  other 
favored  classes)  and  Agrarians  elect  a  much 
larger  number  of  monbers  relatively. 

The  official  organ  of  the  Social  Democratic 
party  is  the  daily  Vorwarta,  of  Berlin,  of  which 
also  a  weekly  edition,  called  the  Socialdetnokrat, 
is  published.  Die  Neue  Zeit,  a  weekly  magazine 
published  at  Stuttgart,  is  the  so-called  scientific 
organ  of  German  social  democracy,  discussing 
questions  of  principles.  Both  these  organs  rep- 
resent the  df<Bninaiit  Mandaa  socialism.  The 
more  conservative  opportunism  is  represmted  by 
the  Soeialistitche  Monaithefte,  published  in  Ber- 
lin. Special  mention  may  be  made  also  of  two 
illustrated  comic  papers,  which  advocate  social 
democracy,  viz.,  Der  Wahre  Jacob  and  Der  8Hd- 
deuUche  Pogtillon.   See  Was  in  Ecbopk. 

Austria.  In  Austria  we  find  a  very  differrat 
condition  of  things  from  that  which  exists  in 
Germany.  Social  democracy  was  later  in  gain- 
tng  a  foothold  in  Austria,  and  its  growth  has 
beon  far  slower.  The  situation  in  Austria  is 
complicated  by  the  race  question.  The  Social 
Democrats  of  the  German-speaking  territory  are 
orfranized  in  the  Austrian  SocifU  Democratic 
Labor  party,  while  Bohonia  and  Moravia  sup- 
port the  Czech-Slav  Social  Democratic  party. 
Each  has  its  independent  national  organization. 

Hungary.  A  labor  party  strongly  influenced 
by  the  followers  of  Lassalle  was  formed  in  Hun- 
gary in  1868.  The  Marxians  gained  the  upper 
hand  during  the  following  decade,  however,  but 
daring  the  eighties  the  anarchists  were  a  dis- 
turbing factor.  They  have,  however,  been  re- 
duced to  insignificance,  and  social  democracy  is 
making  advances  in  this  Kingdom  as  elsewhere. 


During  the  last  decade  of  the  nineteenth  century 
the  agitation  was  extended  to  the  agriculturiU 
classes. 

Denmark.  In  Denmark  the  influence  of  the 
social  danocracy  is  comparable  to  that  of  the 
same  party  in  Cfermany,  but,  owing  to  the  minor 
rOle  of  Denmark  in  world  politics,  the  party  has 
attracted  little  attention.  The  social-democratic 
agitation  began  in  the  early  seventies,  but  it  was 
under  dishonest  leadership,  and  the  result  was 
a  collapse  and  temporary  reaction.  During  tlie 
past  10  years,  however,  there  has  been  a  very 
rapid  growth  of  social  democracy  under  Marxist 
leaders.  In  1808  the  Social  Draoocrats  polled  ap- 
proximately 32,000  votes,  electing  12  deputies. 
At  the  election  in  1903  the  Socialists  elected  16 
members,  polled  56,479  votes,  and  almost  wiped 
the  Conservative  party  out  of  existence.  In  1910 
the  party  cast  98,721  votes  and  elected  24  depu- 
ties, and  in  1013  it  cast  125,330  votes  and  elected 
32  deputies.  The  daily  organ  in  Copenhagen, 
called  the  Soeial  Demokraien,  is  said  to  have  a 
larger  circulation  than  any  t^er  paper  in  Den- 
mark. One  of  the  notable  features  of  sodal 
democracy  in  Denmark  is  its  participation  in  the 
trades-union  and  cottaterative  movements,  the  lat- 
ter of  which  has  made  very  rapid  progress. 

Norwdy.  The  social-democratic  agitation  in 
Norway  has  made  slow  progress,  and  it  has  not 
as  yet  played  a  prominent  part  in  political  life. 
In  1009  uie  Socialist  party  polled  some  90,500 
votes  in  the  Storthing  elections  and  elected  11 
representatives.  In  1913  the  number  of  lepre- 
sentatives  elected  was  23. 

Sweden.  In  Sweden  social  democracy  has 
made  considerable  progress  in  recent  years  and 
has  exercised  marked  influence  upon  the  labor 
movement.  The  Social  Democratic  party  was 
formally  organized  in  Sweden  in  1899.  The  pro- 
gramme was  Marxist  in  character  and  closely 
resembled  that  of  the  German  Social  Democracy. 
In  the  IB  14  eleetlcms  to  the  National  Lq^latnre 
the  Social  Democratic  party  secured  87  seats  out 
of  630. 

Switzerland.  In  Switzerland,  owing  to  the 
success  of  political  and  social  reforms,  the  social- 
democratic  agitation  has  found  a  barren  field. 
In  191 1  the  socialists  elected  IS  members  of  the 
National  Council,  and  in  the  L^slative  As- 
sembly of  Basel  were  represented  by  43  members 
out  of  130.  The  Social  Democrats  fiave,  however, 
exercised  considerable  influoiee  upon  other  polit- 
ical parties. 

Italy.  He  poverty  and  ignorance  of  the 
masses  of  the  Italian  population  and  the  impul- 
siveness of  their  character  seemed  to  favor  at 
first  the  growth  of  anarchism  rather  than  of  so- 
cialism. Under  the  influence  of  Bakunin  an  an- 
archistic a^tation  was  started  in  1872. 

The  social-democratic  agitation  began  in  the 
seventies,  but  it  became  powerful  only  during  the 
last  decade  of  the  nineteenth  century,  having 
gradually  succeeded,  with  the  help  of  the  gov- 
ernment, in  superseding  anarchism,  which  is  still 
a  troublesome  factor.  The  socialistic  vote  rose 
from  76,400  in  1890  to  175,000  in  1900  and  338,- 
865  in  1909  and  the  number  of  deputies  from  5 
in  1893  to  40  in  1909  and  77  in  1913.  The 
socialist  press  consists  of  one  daily  newspaper, 
Avmtti,  and  a  large  number  of  periodicals  ap- 
pearing less  frequentljjr.  A  monthly.  La  Ctitioa 
Bociale,  and  a  fortniriitly,  II  Booialiemo,  ere 
among  the  most  prcnnrnent  of  these  periodicals. 
L' Aaino,  a  satirical  weekly,  has  a  circulation 
of  100,000  copies. 
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In  Italy,  as  in  bo  many  other  countries,  we  find 
two  tendencies  among  the  sociatiBts:  the  oppor- 
tuniet  tendency,  favoring  compromige  measures 
and  Bedcing  cooperation  of  nonsocialists ;  and 
the  orthodox  Marxian  tendency,  imcompromtB- 
ing,  pursuing  the  ultimate  goal,  and  with  little 
faith  in  reform  measnrea  miich  inqtly  the  con- 
tinued Ncistence  of  the  present  Industrial  society, 

SpalxL  Social  democracy  effected  an  organiza- 
tion in  1882.  In  the  last  two  decades  the  Social 
Democratic  Labor  party  has  made  progress,  and 
it  has  advanced,  while  anarchism,  which  first 
gained  a  foothold  in  Spain  about  1870,  has  on 
the  whole  receded.  Toe  number  of  votee  in- 
creased between  1891  and  1901  from  approxi- 
mately 6000  to  over  26,000.  In  1010  Pablo  Igle- 
sias,  a  veteran  socialist  a^tator,  was  eleetea  to 
the  Cortes  as  one  of  the  representatives  of  Ma- 
drid, polling  40,791  votes. 

Holland.  The  early  socialist  agitators  in 
Holland  came  from  Belgium  and  founded  a  section 
of  the  International  Workingmen's  Association 
in  1868.  The  present  Bocialist  activity  is  directly 
connected  with  the  agitation  begun  in  1879  by 
Ferdinand  Domela-Nieuwenhuis,  who  founded 
a  socialtat  society,  which  soon  fell  under  an- 
archist ittflnokce  and  showed  a  s^ng  inclination 
to  favor  extreme  and  violent  measures. 

The  more  conservative  socialists  organized  a 
Social  Democratic  party  upon  a  Marxian  basis 
in  1894,  and  this  party  has  gradually  gained  a 
dominant  position  among  Bocialists,  the  old  or- 
ganization led  by  Domela-Nieuwenhuis  having 
dwindled  to  ins^iflcance;  the  anarchistic  ele- 
ment has  been  practically  extinguished. 

The  socialists  elected  7  members  of  Parliament 
in  1001.  The  socialist  vote  was  39,000.  In  1005 
the  vote  increased  to  05,743  and  in  1910  to  82,- 
494.  The  parliamentary  representation  remained 
at  7  until  1913,  when  it  increased  to  15. 

Belgium.  A  socialistic  association  was 
founded  in  1866,  and  a  labor  party  with  a  mixed 
socialistic  and  anarchistic  programme  was  es- 
tablished in  1868.  The  International  Working- 
men's  Assodation  had  sections  in  Belgium,  but 
in  1872,  when  the  schism  between  the  socialists 
and  anarchists  took  place,  the  Belgian  sections 
joined  the  anarchists  under  Bakunin.  The  mod- 
em social-democratic  movement  In  Belgium  may 
be  said  to  date  from  1876,  when  party  groups 
were  organized  under  a  physician,  Dr.  DePaepe, 
who  was  a  convert  from  anarchism.  The  pres- 
ent par^,  called  Parti  Onvrier  Beige,  was  for- 
m^ly  established  in  1885.  In  1893  great  social- 
ist aemonstrations  took  place,  and  a  general 
strike  was  inaugurated  with  the  purpose  of  se- 
curing universal  suffrage.  This  enort  was  sue* 
ceesful;  and  universal  but  unequal  suffrage  was 
granted  to  all  males  over  25.  Some  of  the  voters, 
on  account  Af  educational  or  property  qualifica- 
tions, now  have  two  or  three  votes.  A  general 
strike  involving  400,000  workers  was  conducted 
in  1913  for  the  purpose  of  ending  the  abuse  of 
plural  voting.  It  wrested  from  the  government 
a  pledge  to  take  suffrage  reform  tmder  consider- 
ation. In  the  election  which  took  place  in  1894 
the  socialists  polled  .135,000  votes  and  elected 
32  members  of  the  National  Parliament.  In 
1902  the  number  of  socialist  votes  cast  was,  in 
round  numbers,  470,000  and  the  number  of  depu- 
ties elected  34.  In  the  elections  of  1912  the  Lib- 
erals and  socialists  acted  together,  in  a  majority 
of  the  constituencies;  aceoMingly  the  actual  so- 
cialist stroigth  Is  not  determinable,  bat  241,806 
socialist  votes  and  794,238  liberal-socialist  fusion 


votes  were  cast.  The  soeialists  seated  80  depu- 
ties out  of  a  total  of  186. 

The  social  democracy  in  Belgium  of  course 
collapsed  upon  the  invasion  of  that  country  in 
1014,  but  its  history  is  interesting  and  important 
because  of  several  peculiarities.  First  may 
be  mentioned  the  close  ctmnection  with  the 
trades-union  movement.  This,  however,  was  not 
such  a  distinguishing  feature  of  Belgian  social 
democracy  as  was  its  connection  with  the  cooper- 
ative movement.  The  socialists  in  Belgium  had 
started  numerous  cooperative  establishments 
which  had  achieved  a  remarkable  success.  More 
than  200  of  these  became  affiliated  with  the  So- 
cialist party,  thus  bringing  it  into  connection 
with  the  daily  economic  life  d  the  mnooeo.  The 
two  chief  cooperative  establishments  were  the 
Maison  du  Peuple  of  Brussels  and  the  Vooniit  in 
Ghent.  The  Maison  had  a  membership  of  25,000 
and  property  exceeding  in  value  2,000,000  francs. 
These  were  great  retoil  establishments,  resem- 
bling the  modem  department  store.  The  masses 
showed  that  they  were  closely  attached  to  these 
cooperative  stores,  throu^  which  the  socialist 
agitation  was  actively  carried  on. 

There  are  several  strong  socialist  periodicals 
in  Belgium  having  a  large  circulation.  The  offi- 
cial paper  published  in  Brussels  is  Le  Peuple. 
L'Ecko  du  Peuple,  an  evening  issue  from  the 
office  of  Le  Peuple,  is  also  an  official  organ.  A 
monthly  review  called  L'Avenir  Social  is 
published. 

France.  The  Socialist  party  in  France  did 
not  gain  am  considerable  following  unUl  after 
1890.  Its  late  appearance  is  doubtless  due  to 
the  frequent  revolutions  in  that  country  and  its 
disordered  and  unsettled  condition,  which  ren- 
dered it  more  favorable  for  anarchistic  and  revo- 
lutionary movements.  With  the  firm  establish- 
moit  of  the  Republic  and  the  lapse  of  a  gener- 
ation since  the  last  revolution,  the  relatively 
ordered  and  1^1  means  of  modem  social  de- 
mocrat^ have  found  a  more  fruitful  soil  and 
anarchistic  tendencies  have  been  pressed  into  the 
background.  The  early  Utopian  socialiam  was 
practically  dead  in  1860.  The  International 
Workingmen's  Association  gained  some  influence 
in  France  during  the  uprising  of  the  Paris  Com- 
mime,  which,  however,  was  only  partially  social- 
istic. The  International  Association  did  not, 
however,  exercise  any  considerable  influence  and 
soon  disappeared.  So  far  as  it  continued  to 
exist,  it  fell  under  anarchist  influoices  under 
tiie  leadership  of  anarchists  like  Elisfie  Reclus 
and  Prince  Kropotitin.  A  socialist  paper  pub- 
lished by  a  group  of  studoits  made  its  appear- 
ance in  1876,  and  three  years  later  Jules  Ouesde^ 
who  formerly  had  been  anarchistically  inclined, 
founded  a  Socialist  Labor  party  in  France.  He 
was  soon  joined  by  a  former  comrade  in  an- 
archy, Dr.  Paul  Brousse.  In  1889  the  total  so- 
cialist vote  was  only  91.000  in  round  numbers 
out  of  a  total  of  6,847,000  votes;  two  years  later 
the  vote  rose  to  640,000,  or  nearly  9  per  cent  of 
the  total  vote  cast.  This  vote  includes  thoee  who 
voted  for  the  so-called  Socialist  Radicals,  who, 
while  having  strongly  socialistic  leanings  and 
generally  acting  with  the  socialists,  may  not  b« 
regarded  as  full  socialists,  inasmuch  as  they  do 
not  accept  the  entire  socialist  programme.  In 
1893  the  socialists  increased  their  st^ngth  in  the 
French  Assembly  threefold,  the  number  of  depu- 
ties rising  from  IS  to  60.  It  thus  became  in  that 
year  a  great  political  party.  In  1902  the  social- 
ist vote  was  806,000,  electing  48  deputies;  in 
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1906,  877,990,  with  64  deputies  elected;  in  1910, 
1,125^77,  with  76  deputies.  In  1914  the  organ- 
ised BodaUsta  elected  102  deputies.  There  were 
In  additiw  30  indq>endait  socialist  deputies. 

The  next  great  evoit  in  the  history  of  French 
■ooialism  was  the  appointment  of  A.  Millerand 
to  a  cabinet  position  as  Minister  of  Commerce 
under  Waldeck-Rousseau  in  June,  1899.  This  was 
the  first  time  in  the  world's  history  that  a  social- 
ist had  attained  such  a  prominent  position  in  gov- 
ernment. The  acceptance  by  MiUerand  of  this 
posiUtm  gave  rise  to  Aerce  disBonsiong  within 
the  Bociabst  ranks.  His  opponents  hdd  that  he 
had  placed  himself  outside  the  control  of  the 
part7  by  participating  in  the  actual  administra- 
tion of  a  capitalistic  government.  Milterand's 
position,  however,  was  sustained  by  Jean  L^n 
Jaur^  (q-T.).  Tiie  national  congress,  however, 
backed  by  tlie  international  congress,  discounte- 
nanced the  acceptance  by  socialists  of  ministerial 
positi<m,  and  by  a  new  rule  aut(Hnatically  ex- 
cluded from  the  party  Millerand  and  Briand, 
who  aoeqited  cabinet  portfolioB.  Upon  tiie  out- 
break of  the  Great  European  War  the  rule  was 
ignored,  and  evoi  the  veteran  oppMient  of  min- 
isterial participation,  Jnles  Queade,  accepted  a 
post  in  the  ministry. 

The  socialist  party  in  France  has  been  dis- 
turbed throughout  its  history  by  factional  strife. 
In  1905  the  various  factions  were  united,  but  it 
remains  true  that  a  large  part  of  the  adherents  of 
socialist  doctrine  remamed  outside  of  the  organi- 
zation. The  principal  socialtBt  publication  of 
France  is  La  Petite  R4p%iblique,  a  daily  with  an 
enormous  circulation.  There  is  also  a  daily 
paper,  L'Aetion,  socialist,  antiministerialist,  and 
violently  anticlerical.  It  has  a  large  circulation. 
A  monuily  called  La  Reinie  Socialiate  seeks  to  do 
an  educational  and  scientific  work  among  the 
Fraich  socialists  like  that  which  Die  Neue  Zeit 
aims  to  accomplish  in  Germany.  Le  8oci<Uiste, 
the  wedely  organ  of  the  Parti  Onvrier  Francaie, 
and  Le  Mouvement  Booialiate  are  also  important 
periodicals. 

BuBBia.  For  a  half  century  most  radical  and 
revolutionary  agitation  of  one  kind  or  another 
has  been  carried  on  in  Kussia,  and  the  two  most 
familiar  names  among  the  international  leaders 
of  anMrehiam,  Mikhail  Bakunin  and  Peter  Kro- 
potkin,  are  tiiose  of  BusBlan  exiles.  Early  In  the 
second  half  of  the  nineteenth  cratury  this  agi- 
tation to(dc  the  name  of  nihilism  (q.v.),  which 
was  a  kind  of  political  anarchism  rather  than 
economic  anarchism.  One  aim  which  has  in 
past  been  prominent  in  Bussia  among  radical 
economic  reformers  is  to  connect  social  and  eco- 
nomic reconstruction  with  the  Russian  agricul- 
tural village  called  the  mir  (q.T.).  It  has  been 
hoped  these  leaders  that  Russia  could  pass 
directly  from  the  early  stage  of  economic  devel- 
opment into  socialism,  without  passing  through 
modem  capitalism  as  an  intermediate  stage. 
During  the  past  few  years,  under  the  leadership 
of  George  Plekhanoff,  a  resident  of  Switzerland, 
Marxian  socialism  has  made  some  progress.  The 
socialists,  having  no  field  for  political  activity, 
turn  their  attention  to  labor  agitation,  and  it  is 
said  by  them  with  apparent  truth  that  the  great 
strikes  in  Kussia  during  recent  periods  have  to 
no  inconsiderable  d^ree  been  an  outcome  of 
modem  social  democracy.  The  socialists  played 
an  important  part  in  the  revidutionary  activities 
of  1905  and  following  years,  and  at  one  time  it  is 
asserted  30,000  members  of  the  party  were  po- 
litical prisoners.    In  the  second  Duma  (1907) 


132  socialists  were  elected  out  of  a  total  of  440. 
In  the  1912  Duma  elections  aalj  8  Social  Demo- 
crats were  returned. 

The  entire  socialist  activity  is  Bseret,  and  no 
names  of  Russians  living  in  Russia  can  be  men- 
tioned- The  a^tation  in  large  part  proceeds 
frtHn  foreign  countries,  and  the  socialist  litera- 
ture is  smuggled  into  Russia  and  secretly  circu- 
lated. Russia  is  regularly  represented  at  the 
Intemations^  Socialist  Congress. 

England.  While  socialist  ideas  probably  have 
as  much  influence  in  England  as  in  any  country, 
and  possibly  even  a  greater  influence,  they  find 
expression  rather  in  a  molding  of  the  thought  of 
other  political  parties  than  in  any  distinct  so- 
cialist party.  The  chief  power  of  socialism  has 
been  seen  in  the  social  reforms  which  have  been 
accomplished  in  England  during  the  past  20 
^ears.  There  are  at  present  three  oiganizations 
in  England  which  may  be  rwirded  as  at  once 
political  and  socialist.  There  is  first  the  Fabian 
Society  (q.v.),  whose  members  aim  not  only  to 
carry  on  a  propaganda  for  socialist  thouji^t, 
bnt  to  prom(4e  the  election  of  socialists  in  any 
way  which  may  seem  most  feanble  at  the  proper 
time  and  place.  It  is  essentially'  an  opportunist 
organization  in  its  practical  tactics.  There  is 
next  the  Independent  Labor  party,  formed  in 
January,  1893,  the  object  of  which  is  "the  col- 
lective ownership  and  control  of  the  means  of 
production,  distribution,  and  exchange."  Finally, 
there  is  the  Social  Democratic  Federation,  anumg 
whoee  adhnents  H.  M.  Hyndman  (q.v.)  and  H. 
Quelch  are  prwninent.  This  latter  organization 
represents  Marxist  socialism  in  England  and  is 
the  oldest  body,  dating  trom  1881.  In  this  con- 
nection spectiJ  motion  must  be  made  of  the 
Labor  Representation  Committee,  which  seeks  to 

£ remote  "the  representation  of  the  interests  of 
ibor  in  tiie  House  of  Commons." 
The  socialists  claim  tiMit  they  had  abont  60,000 
votes  in  1900.  In  1910  the  attire  Boctalist  vote 
in  England  was  373,000.  The  parliamentaiy  rep- 
resentation was  40.  In  local  elections  socialiBts 
have  frequently  been  successful,  and  for  some 
time  the  Ixmdon  Coimty  Council  has  been  to  a 
veiy  appreciable  extent  under  the  influence  of 
socialists.  It  may  be  said  that  the  greatest  trade 
unions  have  to  scone  extent  been  brought  under 
tiie  indSuence  of  socialism.  Hits  is  seen  in  the 
adoption  by  the  Trade  Union  Congress  at  Belfast 
in  1893  of  a  resolution  demanding  collective 
ownership  and  operation  of  industries — in  other 
words,  pure  socialism.  Hits  can  be  interpreted 
to  mean  more  than  it  really  does.  It  indicates 
a  disf^pearance  of  avowed  hostility  to  socialism 
on  the  part  of  trade  unionists;  it  shows  that  the 
name  "socialism"  is  no  longer  feared  and  that 
it  meets  with  a  certain  sympathy.  Hie  trade- 
union  movement  has  in  Inland  become  in  the 
main  indifferent  to  active  Bocialism,  but  may  be 
described  as  having  mild  socialist  inclinationa 

Hyndman  and  Quelch  have  been  mentioned  as 
leaders  of  the  Social  Democratic  Federation.  E. 
Belfort  Bax  may  also  be  mentioned  as  prominent 
in  this  group.  The  Social  Democrat,  a  monthly 
journal,  and  Justice,  a  weekly,  edited  by  Quelch, 
are  organs  of  the  Social  Democratic  Federation. 
Connected  with  the  Fabian  Society  are  sndi 
names  as  Mr.  and  Mrs.  Sldn^  Webb,  G.  Bernard 
Shaw,  and  Edward  R.  Pease.  The  organ  is  the 
Fabim  Newe.  Keir  Hardie  and  J.  Ramsay  Mae- 
donald  are  prominent  names  among  Uie  members 
of  the  Independent  Labor  party,  the  organ  of 
which  is  the  Independent  LaJtor  Party  V«im, 
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whicli,  like  the  Fabian  News,  ia  a  mcmtfaly  peri- 
odical. Robert  Blatchford,  the  editor  of  the 
Clarion,  is  without  special  affiUationa  tor  any 
one  of  these  three  groupa. 

Canada.  A  Caimdian  Socialist  party  was  or> 
ganized  in  1901.  It  was  narrowly  Marxian  in 
creed  and  nerer  attained  any  eoiuiderable  follow- 
ing. In  1911  a  Social  Democratic  party  waa 
ftnrmed  which  had  a  m^bership  of  about  3000 
in  1912.  There  is  also  a  Labor  party,  much 
under  socialist  influence.  It  has  one  repre- 
Beniative  in  the  Dominion  Parliament. 

The  TTnited  Statea.  Although  communism 
(q.v.)  sained  an  early  foothold  in  the  United 
States,  it  exercised  practically  no  influence  upon 
the  movement  now  represented  1^  the  Soeblist 
parties.  American  socialicm  proper  begins  with 
the  German  influence.  As  a  result  of  Ute  ptditi- 
cal  disorders  of  1848  many  men  of  learning  and 
character  went  to  America  from  Germany  as 
refugees.  There  were  radicals  among  them  who 
took  the  leadership  in  the  establishment  of  c<»n- 
munism  of  a  new  type  in  America.  Among 
them  we  may  mention  Wilhelm  Weitling  {q.v.), 
a  Oermaa  tailor,  who  started  a  German  news- 
paper called  Die  BepvbUk  der  Arieiter,  and  or- 
ganized an  Arfaeiter  Bund.  He  was  essentially 
a  Utopian  sooialiBt,  and  had  plans  for  the  estab- 
lishment of  a  communistic  settl^^t,  and  waa 
for  a  time  connected  with  one  in  Iowa.  Never- 
theless, his  thought  was  more  in  line  with  mod- 
em socialism.  Weitling  lived  until  1871.  and 
waa  at  the  last  somewhat  interested  in  the  Inter- 
nationale of  Marx.  Next,  menUm  may  be  made 
of  the  German  gymnastic  uni<mft  (Tamv^ine), 
which,  in  the  early  days,  were  avowedly  Social- 
ist. Hie  first  socialist  Tnmverein  waa  estab- 
lished in  New  York  in  1850.  The  Tumvereine 
formed  an  organization  called  the  Socialist  Gym- 
nastic Union  ( Socialtstische  Turner  Bund),  and 
in  1850  the  name  Socialist  Gymnastic  Union  was 
adopted.  Since  the  Civil  War  the  socialistic 
character  of  the  Tumvereine  has  very  largely  but 
not  entirely  disappeared. 

In  1867  a  club  of  conununista  waa  formed.  In 
1868  the  followera  of  LaasaUe  held  a  meeting, 
the  purpose  of  which  was  to  establish  a  Social 
D^ocratic  party,  and  an  organization  was  ef- 
fected in  New  York  City.  In  1860  the  ^rty  be- 
came affiliated  with  the  International  Working- 
men's  Association.  Several  sections  of  the  Inter- 
nationale were  formed  in  the  United  States,  and 
in  1872  the  seat  of  the  Internationale  was  trans- 
ferred to  New  York  City.  Scattering  Beetirais 
existed  here  and  there  for  a  few  years.  Hie  Na- 
tional Labor  Union  formed  a  party  called  the 
Labor  Reform  party  in  1868,  and  the  socialists 
supported  this,  but  its  life  was  of  short  dura- 
tion. The  socialists  formed  a  Social  Democratic 
Workingmen's  party  at  a  convention  held  in 
Philadelphia  in  1874,  and  in  1877,  at  a  conven- 
tion in  New  Jersey,  they  adopted  the  name 
Socialist  Labor  party,  which  is  sUll  preserved. 
The  party  for  a  long  time  had  much  trouble  witii 
the  anamiisto.  The  convention  of  the  Socialist 
Labor  party  in  1881,  in  New  York  City,  wit- 
nessed a  rebellion  of  the  anarchists  against  t^e 
party,  and  one  of  the  anarchist  leaders,  Justus 
Schwab,  started  a  paper  called  the  Anarchitt. 
Johann  Most  went  to  America  in  1882  from 
London,  having  previously  been  expelled  from  the 
Social  Democratic  party  of  Germany.  The  agi- 
tation of  Most  produced  a  crisis,  and  in  1883,  in 
the  omvention  at  Baltimore,  the  aocialista  de* 
ei^  not  to  oonneet  thauselvea  in  any  way  with 


the  anarchists,  who  had  effected  an  organiaticm 
at  Pittsburgh  in  the  same  year. 

The  next  important  events  in  the  history  of 
the  Socialist  Labor  party  are  connected  witb  the 
candidacy  of  Henry  George  in  1886  for  the  mayor- 
alty of  New  York  City  and  in  1887  for  the 
govemonhip  of  New  Y(nic.  George  was  nomi- 
nated by  what  was  called  the  United  Labor 
|«rt7  and  ran  anunst  Abram  S.  Hewitt  and 
llieodore  Roosevdt.  The  votes  received  hy  the 
three  candidates  were  as  follows;  Hewitt,  90,- 
662;  George,  68,110;  Roosevelt,  60,435.  The 
Syracuse  convention  of  the  Union  Labor  party, 
1887,  when  George  was  nominated  for  the  gov- 
ernorship of  New  York,  repudiated  socialism. 
This  formed  an  epoch  in  the  history  of  American 
socialism,  and  in  1888  the  Socialist  Labor  party 
decided  to  have  no  afflliatitma  thereafter  wtui 
any  other  party,  but  to  nominate  an  independent 
ticket  and  vote  for  that  without  compromise  and 
without  any  bargains  with  other  parties  or  fac- 
tions of  parties.  It  is  from  this  time  that  or- 
ganized political  socialism  has  made  progresa 
in  the  United  States. 

We  must  next  take  up  the  introduction  of  dis- 
tinctively American  influences  into  political  so* 
cialiem  in  the  United  States.  Dr.  Daniel  De 
Leon  has  long  bem  one  of  the  most  influential 
factors  in  the  Socialist  I^bor  party.  Although 
not  an  American  by  birth,  he  was  trained  at 
Columbia  University.  Laurence  Gronlund  ( q.v. ) , 
a  Dane  by  birth  but  naturalized  in  the  United 
States,  wrote  his  CoGperative  CommofKoealth  in 
1884,  and  this  helped  spread  socialism  am<mg 
native-bom  Americans.  Edward  Bellan^  (q-v.), 
of  long  American  ancestry,  wrote  Looking  Back- 
word  In  1888.  Bellamy's  socialism  was,  as  baa 
already  been  stated,  called  nationalism,  and  the 
clubs  organized  were  called  nationalist  dubs.  As 
a  distinctive  factor  naticmalism  soon  ceased  to 
exist.  The  specific  work  which  Bellamy  accom- 
plished was  the  Americanization  of  socialism, 
in  the  sense  that  he  helped  the  American  people 
to  understand  its  significance  and  won  over  a 
great  many  to  its  support.  In  1893  the  Coming 
Nation  was  established  at  Greensbni^,  Ind.,  by 
J.  H.  Wayland.  Wayland  was  for  a  time  influ- 
enced by  the  older  so-called  Utopian  eocialism 
and  helped  establish  Rusldn,  in  Tennessee,  a 
short-lived  communistic  settlement.  Later  he 
moved  to  Kansas  and  there  established  the  Ap- 
peal to  Reawm.  It  is  now  published  at  Girard  in 
that  State.  The  establishment  of  the  American 
Ballway  Union  in  1898  and  the  Pullman  strike 
in  the  following  year  are  epoch-making  in  the 
history  of  American  socialism.  Early  in  1897 
Eugene  V.  Debs  announced  his  conversion  to 
socialism,  and  he  and  Victor  L.  Berger  of  Mil- 
waukee were  largely  instrumental  in  establish- 
ing the  Social  Democratic  P^irty-  After  1809 
there  were  dissensions  in  the  Socialist  Labor 
party,  terminating  in  a  serious  split.  The  social- 
ists who  left  the  old  party  joined  forces  with  the 
rival  party  and  formed  what  is  now  known  as 
the  Socialist  party,  except  in  Wisconsin  and 
New  York  State,  where,  for  legal  reasons  con- 
nected with  the  laws  concerning  the  ballot,  it 
is  still  called  the  Social  Democratic  party.  Re- 
cently there  has  been  organized  Pennsylvania 
Bociaiists  a  new  Socialist  Labor  party,  which 
hopes  to  efi'ect  a  union  of  all  socialist  parties. 

It  is  interesting  to  trace  the  vote  received  by 
socialist  parties  b^inning  with  1888,  when  an 
independent  tidcet  was  nominated  in  New  York 
City  and  tiie  reMlntion  was  adopted  to  form  no 
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alliances  with  other  parties.  In  this  election 
the  vote  received  was  2068.  In  1800  in  New 
York  State  alone  the  party  received  13,331  votes. 
In  1892  the  socialistic  vote  of  Connecticut,  Mary- 
land, MaaaaehuBetts,  New  Jersey,  and  New  York 
was  21.150.  In  1894  the  party  extended  its  in- 
fluence to  the  Middle  States  and  in  Connecticut, 
Iowa,  Massachusetts,  Missouri,  New  Jersey,  New 
York,  Pennsylvania,  and  Rhode  Island  received 
33,133  votes.  In  1806  the  number  of  votes  was 
36,564.  In  1898,  in  eighteen  States,  the  Social- 
ist Labor  party  received  82,204  votes,  and  the 
Social  Democratic  party,  which  was  organized  in 
1897»  054fi  votes,  laige^r  in  MusachuMtts*  mak- 
ing a  total  of  91,740.  In  the  prendential  elec- 
tions of  1900  the  Socialist  party  received  97,730 
votes  and  the  Socialist  Labor  party  33,450, 
making  a  toUl  of  131,180.  In  1902  State  and 
congressional  elections  the  Socialist  party  re- 
ceived 229,762,  and  the  Socialist  Labor  party 
received  63,763,  making  a  toUl  of  283,52S.  The 
Socialist  Labor  party  vote  declined  to  29,000  in 
1012.  The  progress  of  the  Socialist  party  is 
indicated  by  the  presidential  vote  for  1004,  402,- 
321;  1908,  421,620;  1012,  901,361. 

The  first  socialist  elected  to  Congress  was  Vic- 
tor Berger,  from  Milwaukee,  1910.  In  the  1912 
elections  he  was  defeated,  but  in  1914  another 
socialist,  Meyer  London,  was  elected  fr<Mn  New 
York.  Sporadic  victories  in  local  elections  have 
characterized  the  history  of  the  party  since  1898. 
The  most  signiAcant  of  these  was  the  Milwaukee 
elections  of  1010,  which  placed  the  adminlstra- 
ticm  of  the  city  entirely  under  socialist  ccmtrol. 
In  1011,  and  a^^in  in  1915  a  socialist  was  elected 
mayor  of  Schenectady. 

It  may  be  mentioned  that  W.  D.  P.  Bliss  estab- 
lished an  American  Fabian  Society  at  Boston  in 
1895.  This  society  published  the  American  Fa- 
bian, which  continued  to  exist  for  several  years, 
hat  has  disappeared.  The  Society  of  Christian 
Socialists,  also  under  the  leadership  of  Bliss 
more  than  any  other  man,  was  organized  in 
Boston,  April  16,  1889.  The  tendency  in  recent 
years  has  been  for  the  Socialist  party  to  absorb 
all  these  minor  organizations. 

Political  socialism  has  little  influence  upon 
organized  labor  in  the  United  States,  but  here 
also  the  influence  is  growing  rapidly.  The 
Knights  of  Labn'  (q.v.)  were  in  so  far  social- 
istically  inclined  that  some  of  the  planks  in 
their  platform  were  in  general  line  with  socialist 
thought.  So  far  as  there  was  socialism  in  the 
rank  and  file  of  the  Knights  of  Labor  it  was 
sentimental  and  impulsive  rather  than  the  re- 
sult of  deliberate  thought.  Doubtless,  however, 
the  agitation  which  the  Knights  of  I^bor  have 
conducted  helped  to  prepare  the  soil  in  the 
United  States  for  socialism.  Socialism  has  a 
strong  hold  on  the  Industrial  Workers  of  the 
World  (q.T.). 

The  socialists  have  the  support  of  a  large 
and  increaung  number  of  periodicals.  The  So- 
cialist Labor  party  press  consists  chiefly  of  the 
daily,  weekly,  and  monthly  People,  of  New  York 
City.  The  Pennsylvania  branch  of  tfie  Socialist 
Ijabor  party  has  as  its  organ  the  Socialist  Stand- 
ard of  Pittsburgh.  The  principal  newspapers 
supporting  the  Socialist  party  are  the  <^cial 
oi^ain,  the  Amerteon  Socialist,  published  at  the 
national  office  in  Ghieago;  the  Worker,  the 
Comrade,  the  Call,  and  the  Volkzeitung  of 
New  York  City;  the  Cleveland  Citizen,  of  Cleve- 
land, Ohio;  the  Amerioan  Labor  Union  Journal, 
of  Butte,  Mont.;  tiie  8o<riai  Dmnocratie  Herald, 


of  Milwaukee,  Wis. ;  the  Coming  Nation,  of  Rich 
Hill,  Mo.;  the  Appeal  to  R&uon,  of  Girard, 
Kans.;  and  the  Ohunj^o  BodtUttt.  Especially 
noteworthy  is  the  Intemationta  8ociaili*t  Review, 
which  is  the  organ  of  scientific  socialism  in  the 
United  States.  Of  foreign  journals  should  be 
mentioned  the  Socialistische  Monatahefte  (Ber- 
lin) and  L'Avenir  Social  (Brussels). 

SOCIAL  LEQISLATION.  A  term  used  to 
designate  the  growing  body  of  taws  designed  to 
remedy  evils  incident  to  or  intensified  by  modem 
industrialism.  It  is  also  frequently  used,  in  a 
broader  sense,  to  include  laws  for  sotnal  uneli- 
oration  in  other  dlrecticRis.  See  Social  Ihbub- 
AncE ;  Wwekinoken's  Inbubancs;  Old  Aos 
Pensioks. 

SOCIAIi  FSTCHOLOOY.     The  sd^ce  of 

those  modifications  of  consciousness  which  re- 
sult from  the  reciprocal  relations  of  individuals 
in  a  community.  As  used  at  present  the  term 
includes  only  human  groups  or  societies.  Social 
psychology  finds  no  new  mental  processes,  but 
it  examines  a  host  of  new  functions  whidi  the 
individn^  consciousness  fulfills  by  virtue  of  its 
relation  to  other  minds  more  or  less  like  itself. 
This  branch  of  psycholo^  is  to  be  distinguished 
from  the  science  of  sociology,  which  deals  with 
the  formation,  structure,  and  development  as 
well  as  the  practical  betterment  oi  society. 
Sociology  studies  society  objectively  as  an  or- 
ganization with  certain  laws  of  growth  and 
change.  Social  psychology,  on  the  other  hand, 
regards  the  phenomena  of  society  subjectively, 
i.e.,  it  studies  the  springs  of  action  which  deter- 
mine the  movements  of  society  and  also  the 
conscious  modifications  which  individual  minds 
produce  in  one  another.  It  inquires  into  the 
state  of  mind  in  a  mob  and  the  causes  which 
produce  it;  the  mental  disposition  of  the  crimi- 
nal and  the  motives  which  lead  him  to  criminal 
acts;  the  mental  diaracteristicB  of  different  peo- 
ples and  races;  the  effects  of  climate  and  of 
scenery  upon  the  temper  of  a  community;  the 
analy^  of  imitation,  of  invention,  and  of  sug- 
gestion, and  the  part  that  these  factors  play  in 
developing  and  maintaining  society.  The  prob- 
lem of  social  psychology  may  be  regarded  either 

Senetically  or  statically.  One  may  trace  the 
evelopment  of  society  by  the  interpretations  of 
language,  religion,  myths,  customs,  arts,  and 
laws  in  various  stages  from  tiie  earlieid  primi- 
tive peoples  down  to  the  present  time.  Such  an 
investigation  yields  both  p^bologieal  and 
sociological  results.  The  problem  which  is  of 
interest  to  the  social  psychologist  concerns  the 
modification  of  perception,  idea,  feeling,  emo- 
tion, sentiment,  and  action  which  is  traceable 
directly  to  the  social  environment,  and  the 
reciprocal  effect  of  these  mental  formations 
upon  the  community  as  a  whole.  One  may 
also  take  society  as  one  finds  it  at  prcaoit 
and  analyze  the  mental  factors  which  control 
the  complex  interrelations  of  men.  See  Cua- 
TOH;  Language;  Law;  Mttholoot;  Socioloot. 

Bibliography.  Gustave  Le  Bon,  Psychology 
of  Peoples  (Eng.  trans.,  New  York,  1898); 
Gabriel  Tarde,  Social  Laws  ( Eng.  trans,  by 
H.  C.  Warren,  ib.,  1899);  W.  M.  Wundt,  Lec- 
tures on  Human  and  Animal  Ptyehclogy  (3d 
ed.,  ib.,  1001 ) ;  John  Dewey,  The  Psytdtology 
of  Social  Practice  (Chicago.  1001);  Gabriel 
Tarde,  Laws  of  Imitation  (Eng.  trans,  by  E.  C. 
Parsons,  New  York,  1903) ;  J.  M.  Baldwin,  So- 
cial and  Ethical  Interpretationa  in  Mental  De- 
velopment (4th  ed.,  ib.,  lOOQ) ;  E.  A.  Ross,  So- 
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<iial  Psyekologjf  (ib.,  1008) ;  Wniiam  MeDougEll, 
Introduction  to  Social  Psychology  (ib.,  1910); 
Gustave  Le  Bon,  The  Crowd:  A  Study  of  the 
Popular  Mind  (7th  ed.,  ib.,  1910);  W.  M. 
Wundt,  Vdlkerpsycholoffie  (Leipzig,  1911-14). 

SOCIAL  SCIENCE.    See  SociOLoav. 

SOCIAL  SCIENCE  ASSOCIATION,  Amebi- 
CAJt.  A  society  for  the  study  of  social  questions. 
It  was  OTganized  io  Boston,  Uass.,  in  1865 
and  meets  annually  in  such  dties  as  may  be 
selected.  Ite  woric  is  elasslfled  in  five  depart- 
ments: education  and  art,  health,  trade  and 
finance,  social  economy,  and  jurisprudence.  Its 
membership  is  about  1000,  of  whom  30  cor- 
responding members  are  diBtineaiiflbed  sociolo- 
giats  of  England  and  continental  Europe.  The 
association  publishes  the  annual  Journal  of  8o' 
cial  Boienee. 

SOCIAL  SEBVICT,  Amebican  iNSTmrrE  or. 
An  American  educational  and  research  society, 
Oi^nized  in  Kew  Vor)c,  in  1808  by  Josiah  Strong 
and  William  H.  Tolman.  Its  object  is  social  and 
industrial  betterment.  Its  method  is  to  place 
human  experience  on  file  so  as  to  make  it  avail- 
able for  all  who  wish  to  profit  by  the  experience 
of  others.  Its  functions  are:  (1)  to  gather 
facts  bearing  on  social  c<Hiditions,  and  whatever 
is  b^g  done  to  improve  them;  (2)  to  interpret 
these  facta  learning  their  causes  and  effects ; 
(3)  to  disseminate  the  resulting  knowledge  in 
every  possible  way  for  education  of  public  opin- 
ion. Awards  for  exhibits  in  social  economy  have 
been  received  at  international  expositions  as  fol- 
lows: Grand  Prix,  Paris,  1900;  Grand  Prize, 
St.  Louis,  1904;  Grand  Prix,  Li^,  1905;  Grand 
Prix,  Milan,  1906.   

SOCIAL  SETTLXKENTS.  The  name  given 
to  those  houses,  situated  in  the  poorer  districts 
of  certain  great  cities,  where  educated  men  and 
women  live  that  th^  may  come  into  contact 
with  thepoor  and  better  the  conditions  of  that 
class.  The  social^settlement  movement  repre< 
sents  an  attempt  to  establish  closer  relations  be- 
tween the  higher  and  lower  social  classes,  with 
the  aim  of  giving  to  the  poor  opportunities  for 
culture,  whue  securing  for  the  rich  a  broader 
view  of  life  through  closer  contact  with  the 
people.  Many  settlements  have  become  outposts 
for  other  institutions,  social  observatories,  and 
statistical  laboratories.  The  movement  origi- 
nated in  the  enthusiasm  of  certain  Oxford  stu- 
dents, infiuenced  by  the  philosophy  of  Dr.  Arnold 
and  Frederick  D.  hlaunce  and  by  Thomas  Hill 
Green,  who  felt  the  need  of  a  better  understand' 
ins  of  the  life  of  the  people. 

In  1867  Edward  Denison,  a  wealthy  stndait, 
began  to  work  in  the  parish  of  St.  Philips  in 
Stepney.  Early  death  prevented  him  from  car- 
rying out  his  plan  of  establishing  homes  similar 
to  the  present  settlement.  In  1875  Arnold  Toyn- 
bee,  then  tutor  at  Oxford,  spent  his  summer  in 
Whitechapel,  where  he  became  a  leader  among 
workingmen.  He  too  met  an  early  death,  but 
his  influence  was  so  strongly  felt  that  the  first 
•etttemait  was  named  after  him.  Toynbee  Hall 
was  founded  in  1884  by  Rev.  Samuel  A.  Barnett, 
in  whose  parish  Toynbee  had  worked.  The 
movement  spread  rapidly,  and  by  1890  there 
were  promising  university  settlements  in  Lon- 
don, Glasgow,  and  Edinburgh.  In  the  United 
States  Hull  House  (Chicago)  and  the  College 
Settlement  in  New  York  City  were  opened  in 
October,  1889.  The  Neighborhood  Guild  of  New 
Toric,  a  forerunner  of  the  settlemoit,  now  took 
on  this  new  form  as  the  University  Settlement. 


The  revised  bibliography  (see  below)  lists  44 
settlements  in  Great  Britain,  101  in  tile  United 
States,  one  regular  settlement  and  several  in- 
stitutions with  settlement  activities  in  Paris, 
one  in  Berlin,  and  several  in  Holland.  The 
movement  has  even  spread  to  Japan,  India,  and 
New  South  Wales.  The  larger  settlements  are 
usually  managed  and  supported  by  regularly 
incorporated  associations.  A  head  worker,  who 
receives  a  salary,  is  engaged.  The  expenses  are 
met  by  money  raised  in  various  ways.  Build- 
ings and  special  equipments  are  obtained  by 
gifts.  In  order  to  create  independence  a  nominal 
fee  is  charged  for  some  classes.  A  characteristic 
feature  of  the  settlement  is  residence,  more  or 
less  temporary,  on  the  Mrt  of  the  workers,  both 
volunteer  and  paid.  Except  the  head  worker 
and  occasionally  an  assistant,  the  residents, 
however,  pa^  their  expenaes. 

The  activities  may  oe  summed  up  as  follows: 
I.  Physical.  Oj-mnasium,  baths,  military  drill, 
baseball,  basket  ball,  and  playgrounds  are  pro- 
vided. Efforts  are  made  to  improve  the  sanitary 
conditions  of  the  neighborhood.  Many  settle- 
ments have  summer  homes.  2.  Educational.  As 
an  educational  agracy  the  settlement  maintains 
eireulating  libraries,  reading  nxHiis,  and  home 
libraries;  lectures;  musical  Instruction;  art  in- 
struction; classes  for  those  who  desire  business 
training  and  taw,  for  those  whose  education 
has  been  neglected,  or  for  foreigners  to  learn 
English;  for  the  study  of  literature,  history, 
and  economics;  for  industrial  training,  includ- 
ing domestic  service,  kitchen  gardening,  dress- 
making, ete.  3.  ^thetic.  Special  picture 
exhitnts  and  concerto  are  given,  and  pictures  are 
loaned.  Encouragement  is  ^ven  to  the  growing 
of  plants  and  to  other  methods  of  beautifying  in- 
dividual homes.  4.  Religious.  Religious  instruc- 
tion is  usually  avoided,  although  Sunday  talks, 
concerts,  or  opal  discussions  are  frequent.  A 
few  settlements — as  the  Chicago  Commons  or 
Oxford  House — aim  to  exert  a  religious  influ- 
ence. 5.  Philanthropic.  In  this  field  the  settle- 
ment aims  to  coi^erate  with  existing  organiza- 
tions. Belief  is  very  seldom  given  except  as  a 
personal  matter.  A  dispensary,  a  day  nursery, 
or  an  employment  bureau  is,  however,  frequently 
attached  to  a  settlement.  Flower  distributions 
are  made,  and  the  University  Settlement  In  New 
York  cooperates  with  a  model  pawnshop  and  a 
l^;al-aid  bureau.  6.  Social.  Numerous  clubs  are 
established  for  adults — debating,  athleUc,  and 
political  clubs ;  dramatic  and  literary  clubs :  and 
all  manner  of  clubs  for  girls  and  boys.  W(»nen'a 
clubs  and  mothers'  meetings  are  common. 

Additional  features  are  the  stamp  savings 
bank  for  cbildFen,  coffeehouses,  the  publication 
of  a  newspaper  or  bulletin,  and  the  promotion  of 
boarding  clubs,  especially  for  working  girto. 
Some  settlements  are  especially  interest^  in 
work  with  children  or  boys;  others  try  to  reach 
families  or  men  or  to  Americanize  a  foreign 
element.  Some  are  distinctly  homes;  others 
are  institutional.  The  settlement  workers  are 
interested  in  the  labor  problem,  and  the  settle- 
ment is  often  a  headquarters  for  economic  dis- 
cussions or  occasionally  a  meeting  place  for 
labor  organizations.  Civic  interests  are  stimu- 
lated, and  residents  sometimes  hold  positions  on 
State  and  municipal  boards.  From  time  to 
time  investigations  are  made  ftom  the  settle- 
ment, and  scholarships  are  sometimes  given  to 
further  such  work.  See  Hdll  Housk;  Totitbeb, 
Abnold;  UimrEBsnr  EmnBioN, 
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Bibliography.  M<mt^mery,  Bibliography  of 
College,  Sotnal,  Univtmty,  and  Church  Settle- 
ments {Chicago,  1905);  New  York  Bureau  of 
Labor  Statistics  (Eighteenth  Annual  Report, 
New  York,  1900) ;  Coit,  Neighborhood  Ouilds 
{2d  ed.,  Londm,  1892) ;  Woodfl,  English  Social 
Movemmts  {New  York,  1891);  Cole,  Motivet 
and  Results  of  the  Sodai  Settlement  Movement 
(Cambridge  1908)  ;  Woods,  Handbook  of  Settle- 
ments (New  York,  1911) ;  Addama,  Twenty 
Tears  at  Hull  House  (ib.,  1010);  Wald,  The 
House  in  Henry  Street  (ib.,  1915). 

SOCIAL  WAB.  (Lat.  bellum  sociale).  A 
desperate  struggle  between  Rome  and  her  Italian 
allies  («ooh),  which  lasted  for  two  years  (00- 
88  B.O.).  The  races  of  Central  Italy— the  Sam- 
nites,  Pseligniana,  Marsians,  and  LncanUnB-^ 
had  long  been  bound  to  Rome  by  a  forced  al- 
liance without  enjoying  Roman  eitisenship. 
The  hardy  mountaineers  chafed  under  this  handi- 
cap and  when,  in  90  b.c.,  their  Roman  champion, 
M.  LiviuB  Dmsns  (q.v.),  was  murdered  for  his 
attempted  reforms,  tney  rebelled  against  Rome, 
and  aimed  at  a  confederation  of  all  Italy  to 
crush  the  power  of  R<Hne.  The  union  was  to  be 
called  Italia;  its  capital  was  to  he  Corflnium,  in 
the  Piellgnian  country,  under  the  new'  name 
of  Italica,  and  Ita  gorerament  was  to  be  a 
repnUie  administered  hy  two  elective  consuls. 
Their  armies  were  successful  for  a  time,  and 
Rome  met  reverses;  but,  by  ^ving  her  coveted 
citizenship  to  those  allies  who  remained  loyal 
and  promisiiw  it  to  sucli  as  would  return  to 
allegiance,  we  succeeded  in  breaking  the 
strength  of  the  revolution.  But,  though  the 
Italians  losb  their  indepoidenee,  th^  gained 
their  origin^  donands,  for  they  were  enrolled 
in  e^ht  new  Roman  tribes  and  soon  became  as- 
similated to  the  Roman  body  politic.  From  the 
part  borne  by  the  Marsians  in  this  struggle  it 
18  often  called  the  Marsian  (Marsic)  War. 

80CIAI.  WOBX  AT  KB.UFF  TOUITSBIES. 
See  Khupp  Fodndbies,  Social  Work  at. 

80CI£t£  DES  CONCESTS  DTT  COITSEB. 
VATOniE,  BH'ayVW  dA  kON'sAr'  dy  kOn's&r'- 
vA'tw&r',  La,  (Fr.,  the  society  of  the  concerts  of 
the  conservatory).  See  Concbbts  du  Consirva- 

TOIBJE. 

80Cl£Tfi;  EN  OOHMAHBITE,  Vns  kA'mftn'- 
AkV  (Fr.,  limited  liability  company),  or  Lim- 

TOD  PjUtrmBBHIP   (see  PASTNEBaUIF;  LUOTBD 

LiABiLiTT).  An  expression  used  for  at  least  two 
centuries  in  France  as  the  name  of  a  partner- 
ship in  which  one  may  advance  capital  witiiout 
taking  charge  of  the  business  or  booming  liable 
as  a  true  partner  for  its  debts.  The  term  owes 
its  origin  to  the  old  meaning  in  the  commercial 
nomenclature  of  France  of  the  word  "command," 
which  was  applied  to  one  person  authorizing  an- 
other to  transact  business  for  him.  The  working 
partner  had  a  oommmtde  from  him  who  merely 
advanoed  capital.  This  form  of  partnarship 
existed  in  Louisiana  while  ft  was  a  French  de- 
pendency and  was  continued  after  it  became  a 
part  of  the  United  States;  but  New  York  was 
the  first  common-law  State  to  adopt  this  insti- 
tution. That  was  done  in  1822,  and  now  limited 
partnerships  are  authorized  by  statute  in  most 
of  the  States.   They  do  not  exist  in  England. 

SOCIETIES  (Lat.  societas,  from  sociua,  com- 
panimi,  associate ) .  Organisations  of  indi- 
viduals ioT  the  attainmoit  a  common  end 
fhroogh  common  action.  Probably  the  oldest 
forms  of  organizaUon  are  the  cult  soeietiesi 


which  ue  found  among  many  primitive  tribes, 
as,  e.g.,  the  Duk-Duk  (q.v.)  of  the  island  of 
New  Britain  in  the  Pacific,  or  the  Mumtw 
JumI>o  societies  of  west  Africa.  These  are 
mainly  religious  in  character,  with  certain  polit- 
ical characteristics,  and  possessing  a  ritual  and 
the  feature  of  secrecy.  Far  advanced  are  tiie 
religious  societies  of  the  classic  world,  like  the 
Eleusinians  of  the  Greeks  or  the  priestly  col- 
leges of  the  Romans.  Further  still  we  have 
the  organizations  which  arose  with  the  Christian 
Church  and  which  aside  from  the  purely  mon- 
astic aggregates  included  associations  formed 
for  secular  purposes  (see  Bbothkbhoodb,  Rku- 
0I0U8),  as  uie  care  of  sick  (See  HosprrALEss), 
building  of  bridges  (see  Bbiimib-Boiuizso 
Bbothbbhood)  ,  protection  of  pilgrims,  and  a 
combination  of  some  of  these  duties  as  exempli- 
fied in  the  great  orders  (q.v.) — the  Templars, 
or  the  Knights  of  St.  John  of  Jerusalem  (qq.v.). 
Preeminent  among  societies  formed  for  the  de- 
fense of  faith  stiuids  the  Society  of  Jesus  (see 

jKStJITS). 

Political  organizations  t>egin  early  and  take 
the  form  of  public  associations  working  for 
tiieir  purposes  in  the  open  (e.g.,  the  Anti-Com 
Iaw  Lesgue),  or  secret  associations  wherever 
the  objects  or  methods  of  the  societies  are  re* 

fftrded  with  disfavor  by  governments  or  are 
OBtile  to  government.  Tne  latter  type  would  in- 
clude the  great  revolutionary  societies  which 
have  played  an  important  part  in  European  af- 
fairs, especially  since  the  beginning  of  tiie  nine- 
teenth century.    See  Bttbschenschaft;  Cab- 

BOKAKt;    FKKIAN    SOCIETT;    NmiUSM;  YOUKQ 

Italy;  etc. 

The  primitive  cult  societies  were  largely  so- 
cial in  their  nature,  and  social  organizaticHis 
constitute  at  present  an  important  class  of  so- 
cieties. Such  are  clubs  (q.v.)  and  college  fra- 
ternities (see  Fbatbbnities,  Akebioan  Cm^ 
LEGE),  wherein  there  is  no  further  aim  than  the 
bringing  together  a  numlwr  of  individuals  of 
congenial  tastes.  Or  the  interests  of  tiie  asso- 
ciauon  may  centre  in  some  one  line  of  anmse- 
ment  or  sin^e  pastime,  as  with  athletic  orgaa- 
ications,  sporting  dubs,  etc  (See  Alpiitb 
Clubb.)  Where  the  element  of  sociability  is 
supplemc3ited  by  smne  attonpt  at  self-instruc- 
tion in  art,  etc.,  we  have  the  large  class  of 
musical  societies,  choral,  literary,  or  art  socie- 
ties, etc.  Noted  for  broadness  of  scope  in  com- 
bining social,  educational,  and  religious  elemrats 
is  the  Young  Men's  Christian  Associatiai  (q.v.) . 
The  social  dement  is  overdiadowed  by  a  common 
professional  interest  in  the  class  of  organiza- 
tions known  specifically  as  learned  societies, 
embracing  every  field  of  science  and  liberal 
learning.  (See,  e.g..  Academy;  Histobical  As- 
sociation, AUESICAIT;  IlTSTITUTB  OF  FBANCE; 
ROTAL  SociETT;  BTO.)  Of  great  importance, 
in  the  United  States  especiuly,  are  the  fra- 
ternal organizati<ms  combining  sociability  and 
mutual  assistance  rendered  elthor  in  an  inf<Hmal 
way,  as  among  the  Freemasons  (see  Masohb), 
or  in  a  more  definite  form,  as  by  life^  sick- 
ness, and  accid«it  insurance,  as  practiced  by 
various  other  organizations.  As  typical  of  the 
great  class  of  I>enevolent  and  fraternal  societies, 
see  Elks,  Obdeb  of;  Odd  Fellows,  Indepetvdbnt 
Obdeb  Off;  Pythias,  Knights  op;  bio.  Finally, 
mention  must  I>e  made  of  a  class  of  societies  de- 
voted to  the  amelioration  of  social  conditions 
and  directing  tiieir  efforts  to  the  advancement  of 
the  general  wdfare  or  to  the  cure  of  some  spe- 
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cific  evil  in  ■ociety.  For  the  first  type,  see  Botb' 
C1.UB8;  Chabttt  Oboanization  Socibtt;  Wobk- 
iNGMEzt's  Clvbs;  Wobkikgwoubn's  Clubs;  etc. 
The  second  include  the  various  temperance  so- 
cieties in  the  United  States.  See  TiacpEaufOE; 
WoiCAN's  CHmBTUir  Tbupbancb  Unton.  See 

ftlao  Patbiotic  Soctetibs.   

SOCIETIES  70S  ETHICAL  CITLTUBE, 
Thk.  The  first  society  for  Ethical  Culture  was 
formed  in  New  York  City  in  May,  1876,  by 
Prof.  Felix  Adler  and  several  associates.  The 
purpose  of  the  movement  was  to  provide  a 
centre  for  persons  who  had  lost  their  attach- 
ment to  the  traditional  creeds  and  desired  to 
aid  in  promoting  the  moral  development  of  the 
individual  and  of  society.  A  second  society 
was  formed  in  Chicago  in  1882,  a  third  in 
Philadelphia  in  1886,  and  a  fourth  in  St.  Louis 
in  1886.  A  few  years  afterward  the  first  society 
in  London  was  organized  by  Dr.  Stanton  Coit. 
Other  societies  have  since  been  formed  in  Eng- 
landt  Germany  (where  there  are  16),  Austria, 
Italy,  and  Japan.  The  most  important  of  these 
societies  are  those  in  the  United  States,  England, 
and  Germany.  The  societies  in  America  seek 
less  to  gain  adherents  than  to  establish  their 
principles  and  perfect  thur  organization.  Not 
affirmmg  any  creeds  and  not  hMtile  to  any,  the 
Society  for  Ethical  Culture  teaches  that  moral 
ends  are  supreme  above  all  human  ends  and 
interests  and  that  the  authority  of  the  moral 
law  is  immediate  and  not  dependent  upon  reli- 

Es  beliefs  or  philosophical  theories.  Meet- 
are  held  <m  Sundays  and  are  devoted  to 
■esses  with  ezelusion  of  audible  prayer  and 
all  forms  of  ritual.  Specif  importance  is  at- 
tached to  the  ethical  training  of  children,  and 
important  schools  have  been  established  in 
Kew  York  and  other  cities.  The  New 
York  Ethical  Culture  School  was  the  first  to 
introduce  manual  training  as  a  regular  branch 
of  the  curriculum  in  elementary  schools.  Young 
men's  societies,  -  women's  conferences,  Sundi^ 
ethical  classes,  and  the  like  come  within  the 
sphere  of  activity  of  the  societies.  The  member- 
snip  of  the  societies  in  the  United  States  in 
1915  was  about  2500.  Dr.  Felix  Adler  has 
been  president  of  the  New  York  Society  since 
its  organization. 

Bibliography.  Felix  Adler,  Creed  and  Deed 
<New  York,  1877) ;  W.  M.  Salter,  Etkioal  Reli- 
gion (Philadelidiia,  1880) ;  Stanton  Coit,  Heigh- 
horhood  OiMda  -(New  York,  1802) ;  W.  L.  Shel- 
don, An  Ethical  Sunday  School  (ib.,  1000); 
Felix  Adler,  The  Moral  Education  of  Children 
<ib.,  1901);  id..  Life  and  Deetiny  (ib.,  1903); 
id..  The  Religion  of  Duty  (ib.,  1905) ;  id.,  The 
Eseentiale  of  Spirituality  (ib.,  1905) ;  Wash- 
ington Gladden,  Social  Salvation  (Boston,  1909). 
Ethical  Addrmees  (pamphlets)  are  issued  by 
the  American  Ethical  Union  (Philadelphia, 
monthly).  The  International  Journal  of  Ethiee 
(Philadelphia,  quarterly),  while  not  the  official 
organ  of  the  societies,  owes  its  origin  and  main 
support  to  them.  Ethice  (London,  weekly)  and 
The  Ethical  World  (ib.,  bimonthly)  are  the 
chief  Enj^ish  publications,  and  Ethieehe  Kultur 
(Berlin,  weduy)  represents  the  German  more' 

meet.   

SOCIETY  (from  Lat.  eodetae,  from  eodue,  a 
companion).  A  naturally  formed  group,  as  a 
tribe,  a  village,  a  nation,  organized  to  achieve 
the  omnnum  good — a  community,  a  common- 
wMlth.  Tlie  basis  of  society  is  mental  agree- 
ment and  pleasure  in  association.    An  entire 


poptilation  occupying  a  defined  territory  be- 
comes, through  developing  communication  and 
assimilation,  increasingly  like-minded.  Through 
developing  cofiperation,  cultural,  economic,  l^al, 
and  political,  it  becomes  highly  on^nized.  Such 
a  socially  developed  snd  organized  population  ts 
a  natural  society,  and  it  is  withm  a  natural 
society  that  all  lesser  or  subordinate  societies 
appear,  as  incidents  of  its  evolution.  These  are 
of  two  broadly  distinguished  kinds,  the  com- 
ponent and  the  constituent.  The  component 
society  is  a  group  in  which  both  sexes  and  all 
ages  dwell  t^^ther.  The  name  is  indicative  of 
the  fact  that  all  the  larger  natural  societies,  like 
modem  nations,  are  compound,  having  been  pro- 
duced by  the  federation  of  smaller  componoit 
groups.  The  constituent  society  is  an  associa- 
tion of  selected  persons,  formed  to  carry  on  a 
particular  work.  It  represents  the  principle  of 
division  of  labor,  of  specialization.  The  name  is 
expressive  of  the  fact  that  society  as  a  whole  is 
constituted  of  such  specialized  associations. 
Collectively  they  are  tiie  social  constitution. 
They  include  all  societies  for  amusement,  reli- 
gion, education,  philanthropy,  business,  tiie  pro- 
motion of  justice,  and  political  activity.  See 
Sociology. 

SOCIETY.  An  assemblage  of  plants  growing; 
in  a  common  habitat  under  similar  life  condi- 
tions. Some  ecologists  r^^rd  societies  and  asso- 
ciations as  plant  commimities  of  equal  rank  and 
use  the  terms  as  synonyms,  but  the  more  recent 
and  better  usage  seems  to  be  to  regard  the 
societies  as  snbaiTisions  of  tiie  assodations.  See 

ECWXWT. 

SOCIETY  ISIiAKDS,  or  Tahiti  Abchi- 
PELAOO.  A  colonial  possession  of  France  in  the 
south  Pacific,  consistii^  of  an  archipelago  of 
11  islands,  extending  from  16°  to  18°  south 
lat.,  and  from  148°  to  153°  west  long.  (Map: 
The  World,  Western  Hemisphere,  L  6).  It  is 
divided  into  the  Leeward  and  Windward  groups, 
the  former  including  tiie  islands  of  Raiatea, 
Hnahine,  Tahaa,  Borabora,  Maupiti,  Tubuai, 
and  a  few  smaller  islets,  and  the  latter  group 
comprising  Tahiti  (q.v.) ,  Moorea,  and  a  few 
others.  Total  area,  estimated  at  637  square 
miles,  of  which  Tahiti  covers  about  600.  The 
population  is  estimated  at  about  15,000.  The 
islands  are  volcanic,  mountainous,  and  sur- 
rounded with  coral  reefs  which  form  coast 
lagoons.  The  hi^est  peak,  on  the  island  of 
TiUiiti,  has  an  deration  of  over  TOGO  feet  The 
climate  is  hot  and  moist,  but  not  unbealthful. 
The  flora  is  luxuriant  and  specially  rich  in 
trees.  Bananas  grow  in  abundance  and  a  very 
nutritions  species  (fet)  is  abundant  in  altitudes 
of  from  3000  to  5000  feet  The  fauna  is  rather 
poor.  The  chief  agricultural  products  are  coco- 
nuts, bananas,  sugar,  and  vanflla.  Only  a  small 
part  of  the  agricultural  land  is  tilled,  and  tlie 
colony  is  in  a  general  state  of  backwardness, 
llie  exports  are  mainly  copra,  mother-of-pearl, 
vanilla,  and  fruits.  Administratively,  the 
group  forms  the  chief  of  the  French  establish- 
ments in  Oceania. 

The  discovery  of  the  Society  Islands  dates 
probably  from  1606,  when  they  were  visited  by 
the  Spaniard  Pedro  Fem^dez  de  Quiros.  Al- 
though several  explorers  visited  the  group  before 
Captain  Co<^,  it  is  chiefly  the  latter  who  gave 
to  the  world  the  first  detailed  description  or  the 
islands.  At  the  time  of  Code's  visits  (1769, 
1773,  1774,  and  1777)  the  islands  were  under 
the  rule  oi  minor  chiefs  exercising  both  civil 
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and  religious  authority  in  the  several  islands 
or  in  the  several  districts  of  Tahiti.  Partly 
aa  an  outccmie  of  the  visits  of  Cook  and  other 
explorers  to  Papeete,  vhich  placed  fireanns  and 
metal  implements  in  the  hands  of  the  chief  of 
that  district,  that  petty  ruler  acquired  the 
sovereignty  over  the  whole  archipelago  and  laid 
the  foundation  of  the  royal  house  of  Pomare. 
The  islanders  worshiped  the  four  great  gods 
of  the  Polynesian  cultus  with  human  sacritices 
on  temple  pyramids  (marae)  and  were  particu- 
larly observant  of  the  tabu;  in  the  early  years 
of  the  last  century  they  were  converted  to 
Protestant  Christianity  by  the  Ixmdon  Mission- 
ary Societal  the  first  effort  of  the  beginning  of 
foreign  missionary  attempt  at  evangelization. 
The  natives  are  of  a  stately  and  fine  Polynesian 
type.  They  are  kind  and  very  mild,  and  were 
readily  inclined  to  adopt  Western  civilization. 
The  discoverers  found  that  they  built  comfort- 
able dwellings.  In  1788  the  island  of  Tahiti 
was  TisitM  by  tiie  Bounty,  and  soon  after  be- 
came the  place  of  refuge  for  the  mutineers  of 
that  vessel,  some  of  whom  were  subsequently 
taken  to  Great  Britain  by  the  Pandora.  The 
rivalry  Iwtween  the  French  and  English  mis- 
sionaries led  to  the  interference  of  France  in 
1838  and  to  the  subsequent  official  annexation 
of  Uie  group  in  1880.  Consult:  Meinecke,  Die 
Inaeln  det  Btillen  Oceans  (Leipzig,  1675-76) ; 
Brasses,  Tahiti  (London,  1882);  BBssler.  Neue 
SUdteebUder  (Berlin,  1900). 

SOCIETY  OF  AKEBICAlf  ABTHiTS,  The. 
An  organization  of  painters  and  sculptors, 
founded  in  New  York  City  in  1877  and  consoli- 
dated in  1006  with  the  National  Academy  of 
Design.  During  the  nearly  30  years  of  its 
existence  the  Society  served  a  useful  purpose 
along  the  lines  intended  by  the  founders.  80 
many  of  its  beat  men,  however,  became  idmti- 
fied  with  the  National  Academy  that  in  1907 
it  was  deemed  wise  to  unite  the  orpinizations. 
Its  principal  prizes  were  taken  over  and  have 
since  been  administered  by  the  Academy.  See 
National  Acadcmt  op  De81ox. 

SOCIETT  07  AMEBIGAN  ATTTHOBS.  A 
society  incorporated  in  May,  1892,  in  New  York 
City,  for  the  purpose  of  assisting  authors  in 
tiieir  dealings  with  publishers  and  generally  im- 
proving the  condition  of  the  craft.  It  pi^lishes 
a  bulletin.  The  American  Author. 

SOCIETY  OF  FBIENDS,  The  Bkuoiovb. 
See  Fbiends. 

SOCIETY  OP  JESUS.   See  Jesuits. 

SOCIN,  sO'tsIn,  Auebt  (1844-99).  A  Ger- 
man Orientalist,  bom  at  Basel  and  educated 
there  and  at  Geneva,  GOttingen,  Leipzig,  and 
Berlin.  He  traveled  much.  In  1876  he  was 
appointed  professor  of  Semitic  languages  and 
literature  at  Tflbingen,  and  in  1890  at  Leipzig. 
He  published:  Die  (ledichte  des  'Alkama  alfahl' 
(1867,  with  translation);  Arabische  Sprich- 
iPorter  und  Redensarten  (1878)  ;  Arabische 
Orammaiik  (1885:  5th  ed.,  1904;  Eng.  trans.); 
Die  Iruchrift  des  Konige  Meaa  von  Moab  { 1886) , 
with  R.  Smend;  Zxim  arabistAen  Dialekt  von 
ifarokko  ( 1893 ) ;  Der  arabiache  Dialekt  der 
BouuHra  (1894),  with  Stumme:  Ditcan  aua 
ZentraUmtbien  (1901).  Socin  collaborated  also 
in  KautzBch's  translatimi  of  the  Old  Testament 
(1890),  and  in  Oesenius's  Randwdrterhudt  Uber 
daa  alte  Te$tament  (Buhl's  12th  ed.  of  1895). 

SOCI'NTJS.  The  Latinized  form  of  the  name 
of  two  Italian  Protestants  of  the  sixteenth  cen- 
tury, celebrated  as  the  founders  of  the  liberal 


sect  called  Socinians,  and  precursors  of  the  mod- 
em Unitarians.  Both  men  were  bom  in  the 
Tuscan  town  of  Siena,  the  elder,  hEUO  Btaxim 
(LkHiu  Socinus),  in  1626,  the  younger,  Faubto 
(Faustus),  nephew  of  the  preceding,  in  1539. 
Lelio  applied  himself  to  the  study  of  Greek, 
Hebrew,  and  Arabic,  that  he  might  better  un- 
derstand  the  Scriptures.  There  is  a  disputed 
tradition  that  he  was  a  member  of  an  heretical 
society  at  Vicenza,  at  the  age  of  21,  and  that 
he  fled  to  escape  persecution.  It  is  certain  that 
the  society  was  compelled  to  disband.  Socinua 
visited  France,  England,  and  Holland,  and  met 
many  Protestant  leaders,  including  Calvin.  He 
finally  settled  in  Zurich,  where  he  died  in  1562. 
Though  claiming  the  right  of  free  theological 
inquiry,  he  never  professed  anti-trinitarian 
views. — Faustus  Socinus.  after  an  unsystem- 
atic  education,  went  in  manhood  to  Basel  for 
religious  study,  thence  to  Transylvania,  where 
anti-trinitariana  were  numerous,  especially 
among  the  nobility,  and  finally  (1579)  to  Po- 
land, ultimately  the  centre  of  his  influence.  As 
a  theological  disputant,  writer,  and  preacher, 
Faustus  exhibited  zeal  and  ability,  but  he  en- 
countered opposition  from  Roman  Catholics  and 
Protestants  alike,  through  his  attacks  upon 
fundamental  Christian  doctrines.  His  position 
was  that,  althou^  the  Bible  was  authoritative 
and  the  gospel  history  miraGuIoua,  no  doctrine 
contrai^  to  reason  or  to  moral  progress  ahould 
be  retained.  This  led  him  to  modify  the  current 
teaching  respecting  the  nature  of  man,  sin,  and 
the  deity  of  Christ.  He  held  that  certain  parts 
of  Christian  faith  were  above  reason  and  yet 
were  to  be  accepted,  and  that  Christ  possessed  a 
superhuman  nature  and  character,  but  that  the 
extrascriptural  terms  used  of  him  in  theology, 
like  "person"  and  "substance"  are  unwarranted. 
After  disputation  with  several  Protestant  lead- 
ers, Socinus  waa  charged  with  sedition  and 
forced  for  a  time  to  withdraw  from  Cracow. 
His  views  finally  aroused  such  antagonism  that 
popular  outbreaks  occurred,  in  which  Socinus 
was  shamefully  handled.  His  last  days  were 
spent  in  retirement  in  the  village  of  Luclawice, 
where  he  died  in  1604.  His  influence  was  very 
strong  in  shaping  the  theology  of  the  Unitarian 
church  in  Poland. 

BibUography.  Among  the  most  important 
writings  of  Faustus  Socinus  are  his  De  Jetu 
Chriato  Bervatore  and  De  Statu  Primi  Hominia 
ante  Lapeum.  In  the  former  he  discusses  the 
person  and  work  of  Christ;  in  the  latter,  the 
dootrinee  of  sin  and  grace.  The  Racovian  Cate- 
chism (1605),  a  formal  and  elaborate  statement 
of  Socinian  theology,  was  based  largely  upon 
outlines  which  he  had  made.  The  Works  of 
Socinus  are  printed  in  the  Bibliotheoa  Fratrum 
Polonorum,  vols.  1,  tl  (Amsterdam,  1656).  Con- 
sult  also:  Rees,  The  Racovian  Catechism  (Lon- 
don, 1818);  O.  Fock,  Der  Sooinianismus  nach 
tieiner  Htellung  in  der  Oesammtentteiekelung 
dea  christlichen  Oeistes  { Kiel,  1847 )  ;  Bonet- 
Maury,  Des  origines  du  chrittianisme  unitaire 
(Paris,  1882);  H.  M.  Beard,  The  Reformation 
of  the  Sixteenth  Century  in  its  Reiation  to 
Modem  Thought  (London,  1883);  J.  H.  Allen, 
History  of  the  Unitarians  (New  York,  1804) ; 
Adolf  Hamack,  History  of  Dogma,  vol.  vii  (Eng. 
trans.,  Boston,  1899);  Alhrecht  Ritschl,  Cfhris- 
tian  Doctrine  of  Justification  and  ReconciHation 
(Eng.  trans..  Edinburgh,  1902) ;  A.  C.  McGifTert, 
Protestant  Thought  before  Kant  (New  York, 
1911).  See  UNITABIANI8H. 
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SOCIOLOOY  (from  Lat.  sociut,  compaaion, 
aesociate  +  Gk.  -Xo7^a,  -logia,  account,  from 
X4yeip,  legem,  to  say).  The  science  of  society, 
comprehending  the  analysis  and  classification  of 
social  facts,  the  scientific  description  and  his- 
tory of  society,  and  the  explanation  of  society 
in  terms  of  simpler  phenomena.  Sociology  is 
conveniently  divided  into  general  and  special 
sociology.  General  sociology  is  the  study  of  the 
universal  and  fundameaital  phenomena  of  so- 
ciety. It  investigates  the  facts  and  correlations 
found  in  all  societies,  the  types  of  society,  and 
the  stages  of  social  development.  It  seelES  to 
discover  the  goieral  laws  and  the  causes  of 
social  evolution.  ^>ecial  sociology  consists  of 
the  entire  group  of  social  sciences,  including 
culture,  history,  economies,  jarlsprudmce,  and 
politics,  each  of  which  deals  minutely  with  some 
one  phase  of  social  organization,  social  activity, 
or  social  development.  Sociology  includes  social 
statistics,  and  so  much  of  history  as  may  truth- 
fully be  said  to  repeat  itself,  i.e.,  those  con- 
stant facts  of  cooperation,  institutional  life, 
and  social  wdfare  which  recur  in  all  communi- 
ties and  in  ^1  ages.  The  methods  of  sociology 
are  inductive.  Its  chief  dependence  la  upon 
comparative  historical  studies  and  upon  statis- 
tics. It  draws  largely  upon  psychology  also  for 
data  and  for  principles  of  e^Unation. 

BIBTOBT 

The  philosophy  of  social  relations  is  one  of 
Hie  most  saeient  puis  of  human  wisdom.  The 
sacred  books  and  the  laws  of  Egypt  and  of 
Bid>ylonia,  of  Palestine,  and  of  Greece  abound  in 
empirical  maxims  of  domestic  and  public  econ- 
omy, social  jnstice,  and  statecraft.  In  the 
Republic  and  the  Laws  of  Plato,  and  especially 
in  the  Poliiicg  of  Aristotle,  we  have  the  begin- 
nings of  a  scientific  classification  of  social  facts, 
and  a  number  of  important  generalizations.  In 
the  writiogs  of  Aauinas  and  Dante,  of  Machia- 
velll  and  Vieo,  of  Bodin,  Althnsius,  Spinoza, 
Hobbes,  Locke,  Hume,  and  Rousseau,  we  have 
acute  interpretations  of  social  phenomena  in 
terms  of  human  nature,  i.e.,  of  motives.  Montes- 

?[Uieu  (q.v.),  in  L'Eaprit  deg  Lois,  laid  the 
oundations  of  an  interpretation  in  terms  of 
external  conditions  or  environment,  and  this  in- 
terpretation was  further  developed  in  a  few 
special  directions  by  the  Physiocrats.  In  none 
of  these  writings,  however,  were  scientific  meth- 
ods of  investi^tion  strictly  followed,  and  in 
none  of  them  after  Aristotle  did  there  appear 
the  conception  of  a  comprehensive  social  science. 
They  were  penetrating  studies  of  special  phases 
of  social  phenomena,  not  explanations  of  society 
as  a  whole. 

The  conception  of  a  comprehensive  social 
science  we  owe  to  Auguste  Comte,  who  invented 
for  it  the  objectionable  name  "sociology."  Comte 
regarded  society  as  a  perjfeet  unity  ana  protested 
against  the  attempt  to  investigate  reli^ous, 
economic,  or  political  phenomena  apart  from  one 
another,  as  necessarily  misleading.  His  chief 
interest,  however,  was  to  include  the  study  of 
society  within  a  scheme  of  positive  philosophy, 
from  which  all  theological  conceptions  and 
speculative  methods  should  be  eliminated. 

The  concept  of  a  general  sociolc^  left  little 
impression  iqwn  scientific  thought  until  Herbert 
Bpoiew  wrote  The  Btud^  of  Sociology  (1873). 
and  made  the  "principles  of  sociology"  an  in- 
tegral part  of  his  ayttem  of  "synthetic  philos- 


ophy." Spencer's  system  is  an  explanation  of 
society  in  terms  of  evolution.  He  regards  so- 
ciety as  an  organism,  which  undergoes  integra- 
tion and  differentiation.  This  social  organism 
conditions  the  life  of  the  individual.  In  the 
stru^le  for  existence  social  groups,  like  in- 
dividuals, come  into  conflict.  Fear,  born  of 
contlict,  for  countless  ages  is  a  controlling 
emotion.  Dominated  by  fear  and  its  sister 
passion  vengeance,  men  precipitate  confiicts 
which  are  not  forced  upvon  them  by  necessity, 
and  which  often  assume  the  proportions  of  war. 
Character  is  molded  to  militarism.  Cruelty 
and  treacherr  towards  enemies  is  a  virtue.  Sub- 
missive obedience  to  authority  is  exacted,  and 
the  whole  social  organization  is  pervaded  by 
coercion.  From  the  fear  of  the  living  have 
arisen  a  ceremonial  and  a  political  control, 
and  from  the  fear  of  the  dead,  growing  out  of 
the  belief  that  the  spirit,  surviving  the  body 
as  a  ghost,  continues  to  interfere  in  the  affairs 
of  the  living,  has  arisen  a  religious  control. 
The  ceremonial,  political,  and  religious  systems 
are  the  relative  mechanism  of  society.  Cap- 
tives taken  in  war,  or  whole  p^alations  reduced 
to  serfdom,  constitute  the  sustaining  system. 
Militarism  ccmsolidating  small  groups  into  petty 
states,  and  these  into  nations,  achieves  social 
fnt^ration;  but  by  widening  the  area  within 
which  peace  prevails  it  brings  about  its  own 
decline.  The  transition  from  militarism  to 
industrialism,  th^  made  possible  by  social  in- 
tegration, transforms  human  nature  and  social 
institutions.  Spencer's  system  la  a  coherent 
scimtific  i^ole,  yet  It  lacks  one  important 
feature  of  a  gramng  seioice.  It  does  not  de- 
velop and  apply  any  distinctive  method  of 
investigation. 

Such  a  method  had  already  been  contributed 
by  Quetelet,  the  Belgian  statistician,  who  in  his 
valuable  works  set  forth  the  one  method  of 
research  by  which  the  study  of  social  phenom- 
ena will  in  time  be  brought  to  tiuit  exactness 
which  characterizes  older  sciences. 

Thus  far,  however,  systematic  treatises  on  so- 
ciology have  been  devoted  almost  whol^  to  the 
further  exploitation  of  general  concepts,  and 
little  progress  has  been  made  toward  correlating 
these  with  statistical  method.  Sociol(^ical  sys- 
tems may  be  classified  as  physiographic,  biologi- 
cal, psycholc^ical,  and  ethnographic.  The  phys- 
iographic systems  attempt  to  explain  all  social 
evolution  In  terms  of  the  action  of  environment 
upon  character,  conduct,  and  institutions. 
Hanj  of  the  so-called  economic  interpretations 
of  history  also  belong  in  this  group,  while  others 
fall  into  a  different  class.  In  strictness  we 
ought  to  distinguish  between  an  organic  econ- 
omy, meaning  thereby  the  whole  scheme  of 
adjustment  between  organism  and  environment, 
and  an  industrial  or  business  economy,  a  com- 
paratively late  development  of  human  evolution. 
Social  evolution  is  an  incident  of  organic  econ- 
omy; industrial  economy  is  an  incident  of  social 
evolution. 

What  may  be  called  the  biological-organic 
conception  of  society  presupposes  more  or  less 
of  the  physiographic,  but  it  does  not  accept  the 
usual  account  of  the  influence  of  environment 
upon  the  community  as  adequate.  Granting 
that  social  processes  are  in  the  last  analj^is  to 
be  accounted  for  by  the  relations  of  organism  to 
environment,  including  competing  organisms,  the 
biologists  raise  the  question  of  the  nature  of 
society  itself,  and  answer  that  society  is  a  coin- 
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pound  organism,  having  its  own  anatotny  and 
phyaiolc^t  ita  pathology  also,  and  assume  that 
these  are  the  true  subject  matter  of  social 
acioiee. 

In  like  manner  the  psychological  ccmc^tion 
of  society  presupposes  the  physiographic  expla- 
nations, and  it  does  not  deny  that  in  a  general 
sense  society  may  be  r^arded  as  organic.  But 
it  prefers  Spencer's  word,  superorganic,  because 
it  insists  that  social  relations  are  essentially 
facts  of  mind.  Consequently  it  denies  that  so- 
ciety is  explained  until  we  know  how  the  mental 
operations  of  individuals  are  combined  in  the 
commtm  sentiments  and  opinions  and  expressed 
in  the  collective  will  of  the  communitj^. 

To  the  ethnographic  systems  of  sociology  be- 
long those  inteipretations  which  emphasize  the 
ceaseless  struggles  among  tribes,  nations,  and 
races,  and  find  ultimate  explanations  of  social 
integrati(Hi  and  differentiation  in  conquests  and 
absorptions  of  the  weak  by  the  strong. 

An  obvious  criticiun  upon  these  ejBtema  is 
tiiat  th^  take  society  iJiready  existent  for 
granted.  Th^  do  not  account  for  the  origins 
of  society  as  such.  The  immediate  antecedents 
of  all  social  rdations  are  facts  of  the  psychologi- 
cal order.  But  these  facts,  of  course,  are  them- 
selves conditioned  by  biological  and  physio- 
graphic relations.  It  appears,  therefore,  that 
sociological  theories  should  start  from  psy- 
chological premises,  but  that  the  correlation  of 
all  processes  with  the  character  of  the  physical 
environment  should  be  recognized  throughout. 
This  is  attempted  by  Franklin  H.  Oiddings. 
<8ee  Bibliography.)  He  derives  all  social 
phenomena  n'om  the  like  responses  of  a  plural 
number  of  individuals  to  the  same  or  like 
stimuli.  Habitual  like  response  constitutes  men- 
tal and  moral  resemblance.  Those  who  are  men- 
tally and  morally  alike  become  aware  of  their 
similarity.  Awareness  of  res^blance  begin- 
ning in  mere  feeling  or  sympathy,  but  becoming 
perceptive  and  rational,  is  called  the  conscious* 
ness  of  kind.  Those  who  share  the  conscioumeas 
of  kind  develop  their  like  responses  to  stimuli 
into  a  concerted  volition  which  becomes  a  prac- 
tical co^tperation  for  useful  ends,  and  systematic 
cofi^eration  develops  into  the  more  or  less  en- 
durmg  forms  of  social  organization.  This  chain 
of  processes  has  antecedents  in  the  density  and 
emnposition  of  the  population,  which,  in  turn, 
are  determined  by  the  character  of  the  physical 
ODvimunent.  Certain  r^one  maintain  homo- 
goieous  populations  only.  Others  attract  hetero* 
oeneoua  population^  the  composition  of  which 
oetermlnes  the  possibilities  of  common  response 
to  stimnli. 

BTBTKHATTO  80CIOLOOT 

Systematic  sociology  is  naturally  divided  into 
four  parts,  vis.;  (1)  The  critioil  examination 
of  data,  metitods,  and  problems,  including  the 
delimitati<m  of  sociology  from  other  sciences; 
(2)  descriptive  sociology,  an  analysis  and  clas- 
sification of  contemporaneous  social  facts,  with 
generalizations  concerning  social  processes;  (3) 
historical  sociology,  a  stud^  of  the  evolution  of 
society  from  animal  groupings  and  the  commu- 
nities of  primitive  men  down  to  the  civilized 
nations  of  modem  times;  (4>  theoretical  or  ex- 
planatory sociology,  an  attempt  to  derive  from 
the  description  and  history  of  society  uod  from 
the  general  principles  of  evolution  a  theory  ot 
social  causation. 

Critical  Examination.    Some  of  the  chief 


topics  falling  within  the  first  of  these  divisions 
of  systematic  sociology  have  been  touched  on  in 
the  fcffegoing  aceomt  of  the  history  of  the 
science. 

Deaeriptiva  Sociology.  A  few  words  of 
analysis  of  the  subject  matter,  viz.,  social 
phenomena,  ma^  fitly  introduce  an  account  of 
the  second  division,  descriptive  sociology.  A 
fact  of  the  physiographic  order  is  the  starting 
point.  Throughout  the  universe  as  known  to 
man,  objects  of  like  kind  are  commonly  grouped 
or  segregated  in  space,  and  not  scattered  in  a 
disorderly  distribution.  This  is  more  particu- 
larly true  of  living  organisms,  all  species  of 
which  have  their  respective  geographic  areas, 
and  within  these  their  favorite  habitats  or 
haunts.  Plants  of  any  given  variety  are  usually 
found  massed  in  particular  places.  Animid 
organisms  are  commonly  founa  in  swarms, 
bands,  or  flocks.  Human  beings  live  in  hordes, 
tribes,  and  nations. 

From  this  purely  physical  fact  we  pass  in 
the  analysis  of  society  to  busts  correlated  with 
mental  activity,  and  then  to  facts  psychological. 
Of  all  the  resemblances  which  may  be  observed 
in  the  units  or  individuals  constituting  a  normal 
aggravation  of  living  creatures,  the  two  of  chief 
importance  are  (1)  morpholc^cal  and  physio- 
logical similarities  produced  by  common  descent 
and  interbreeding,  and  therefore  correlated  with 
degrees  of  kinship;  (2)  similarities  of  nervous 
organization  and  mental  activity  which  may  or 
may  not  be  closely  associated  with  d^rees  of 
kinship.  On  the  nmctional  aide  the  most  gen- 
eral phase  of  like  nervous  organization  is  a  like 
responaiveness  to  the  same  stimulus  or  to  like 
stimuli.  Under  the  same  or  like  circumstances 
two  or  more  animals  or  human  beings  of  like 
nervous  organization  behave  in  like  ways. 

Human  beings  who  intellectually  as  well  as 
aympathetically  apprehend  th^  common  nature 
find  pleasure  in  communication  and  aoqnaint- 
anee.  Thev  discover  that,  responding  to  the 
same  impulses,  they  form  common  purposes  and 
can  work  together  for  common  ends.  System- 
atic co{>peration  thus  arising  holds  men  tf^ether 
in  those  relatively  permanent  relationships 
which  constitute  social  organization.  Social 
organization  reacts  upon  the  welfare  of  the 
community,  furthering  survival  and  individual 
happiness. 

A  complete  descrlptiim  of  society  should  com- 
prise the  following  parts:  (1)  An  account  of 
the  social  population  regarded  as  a  physio- 
graphic phenomenon,  an  af^egation  of  organic 
units  determined  by  the  situation  and  resources 
of  its  habitat.  (2)  An  account  of  the  mental 
qualities  and  the  conduct  of  the  social  popula- 
tion; its  subjective  resemblances  and  differ- 
ences; its  types  of  intellect  and  t^racter;  its 
antipathies  and  sympathies;  iU  purposes,  its 
choices,  its  collective  will.  These  phen<anena 
t<^ether  are  the  social  mind.  (3)  An  account 
of  the  social  organization  which  the  social  mind 
creates,  and  through  which  Its  purposes  are 
achieved.  (4)  An  account  of  the  social  welfare 
resulting  from  the  policies  which  the  social 
mind  has  approved,  and  from  the  normal  func- 
tioning of  tne  social  organization. 

I.  The  8ooial  Population. — An  account  of  the 
social  population  must  always  be  prefaced  by 
a  physical  description  of  the  territory  occupied, 
altiiongh,  steictly  speaking,  this  is  no  part  of 
sociology  proper.  This  necessity  has  been  rec- 
ognized by  tne  United  States  Census  Bureau. 
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Since  the  census  of  1860  an  account  of  the 
dominant  geographical  features  of  the  national 
d<m»in  has  beoi  included  in  the  reports,  and 
the  distribution  of  population  with  reference  to 
these  features  and  to  altitude,  drainage  basins, 
rainfall,  and  temperatiire,  has  been  shown. 
Still  more  important  would  it  be  to  show  the 
distribution  of  population  with  reference  to 
natural  resources,  viz.,  agricultural  fertility, 
mineral  wealth,  oanmereiaX  and  industrial  op- 
portunities. 

Densify  of  population  is  determined  by  the 
combination  of  two  factors,  viz.,  the  birth  rate 
and  the  migration  rate.  Ko  community  of  large 
dimensions  is  a  purely  genetic  aggr^tiim, 
maintained  wholly  by  its  birth  rate.  It  is  at 
the  same  time  a  congrc^tion,  a  group  brought 
together  in  part  by  the  incoming  of  individuals 
or  families  bom  in  other  parts.  Genetic  asgrc' 
gation  itself  is  more  or  less  complicatecT  by 
variation,  and  this,  in  combination  with  the  re- 
suits  of  migration,  gives  rise  to  a  composition 
of  the  jM>piUation  of  elements  more  or  leas  un- 
like. The  physical  differences  thus  comprised 
include  organic  variation,  differences  of  age, 
the  difference  of  sex,  and  the  degrees  of  kinship. 
The  degrees  of  kinship  include  consanguinity, 
or  the  nearest  degree  of  blood  relationship;  pro- 
pin^ty,  the  somewhat  remoter  degree  of  neigh- 
boring communities  that  have  much  intermar- 
ried; nati(Hiality,  the  kinship  of  those  who  from 
their  birth  have  he&a  of  the  same  q>eeBh  and 
political  associaticn;  potoitial  nationality,  or 
nationality  in  the  making;  ethnic  race,  glottic 
race,  chrranatic  race,  and  c^halic  race. 

These  compound  race  terms  are  used  to  avoid 
confusion.  Ethnic  race  includes  those  nearly 
related  nationalities  which  apeak  closely  related 
languages  and  exhibit  common  psychological 
characteristics.  For  example,  the  Teutonic  race 
inotndea  the  Sazon-£ngliah,  tiie  Dutch,  Hie  Ger- 
mans, and  the  Scandinavians,  all  related  na- 
tionalities. The  glottic  race  is  a  yet  broader 
kinship  which  includes  those  related  ethnic  races 
which  at  some  remote  period  had  a  common  cul- 
ture and  spoke  the  same  language,  as,  e.g., 
the  Aryan  glottic  race,  which  includes  the 
Teutons,  the  Celts,  the  Latins,  and  the  Slavs. 
Chromatic  race  is  that  remote  d^ee  of  rela- 
tionship which  includes  all  glottic  races  of  the 
same  general  eolor  of  the  skm  and  type  of  hair. 
Cephalie  raoe  is  that  most  remote  degree  of  kin- 
ship which  is  manifested  in  peculiarities  of 
cranial  structure.  There  are  various  gradations 
from  the  dolichocephalic,  or  long  head  of  the 
n^o,  to  the  brachycephalic,  or  broad  head  of 
the  Mongol. 

The  influence  of  the  physical  environment  is 
seen  in  the  degrees  to  which  a  population  is 
heterogeneous,  no  less  than  in  the  de^;ree  of 
densU7.  Naturally  isolated  ngions,  and  r^tms 
that  offer  no  great  temptation  to  immigration, 
remain  relatively  hom<^neou8.  Agricultural 
r^;ions  remain  more  homogeneous  in  population 
than  mining  regions  or  points  of  commercial 
or  industrial  opportunity.  R^ons  of  great 
agricultural  fertilil^  which  share  also  in  other 
advantages  have  usually  in  the  world's  history 
become  heterogeneous  in  population  through 
armed  iuvasirai  and  emiqnest.  Sooner  or  later, 
whatever  the  admixture  of  nationalities  and 
races,  a  large  degree  of  amalgamation  takes 
place  in  every  population  through  intermar- 
riage. While  external  influences  may  be  tend- 
ing to  make  a  social  population  composite,  its 
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own  internal  foroes  wmrk  towards  homogeoMMy 
and  unity. 

2.  The  Bociid  Jftiid.— The  evoluticm  of  the 
social  mind  is  detennined  by  those  physic^ 
facts  of  the  density  and  oonqrasltion  of  a  sooial 
population  which  emdition  its  subjective  life. 
The  more  homogeneous  a  population  is  the  more 
certainly  will  its  individuals  be  moved  by  com- 
mon impulses.  Heterogeneous  populations  have 
varied  interests,  which  is  another  way  of  s^^g 
that  they  respond  to  differing  stimuli. 

The  like  responses  from  which  social  activities 
are  developed  are  temporary  or  habitual,  and 
the  stimuli  of  temporary  like  responses  include 
nearly  all  of  the  initial  causes  of  association. 
Where  the  stimuli  are  persistent  and  lead  to 
habitual  conduct  the  whole  nervous  oiganisati<m 
is  molded  accordingly.  Mental  and  practical 
resemblances  are  created.  The  stimuli  presented 
by  external  nature  create  types  of  emotion  and 
of  intellect.  The  stimuli  of  economic  opportu- 
nity, leading  to  activities  of  utilization,  create 
tyiws  of  disposition.  Hie  stimuli  whidh  impel 
men  to  adapt  themselves  to  their  environment, 
when  th^  have  failed  to  adapt  the  environment 
to  themselves,  create  types  of  character.  Types 
of  emotion,  intellect,  disposition,  and  character 
in  their  various  combinations  make  up  the 
various  types  of  mind. 

The  various  mental  and  moral  types  found 
in  any  large  population  of  civilized  men  have 
been  produced  by  varying  degrees  of  reepmsiTe- 
nesB  to  differing  stimuli,  and  in  their  turn  they 
determine  the  degree  to  which  the  whole  popula- 
tion, or  targe  sMtions  of  it,  can  share  a  com- 
mon impulse.  The  more  highly  differentiated  a 
population  is  into  intellectual  and  character 
types  the  fewer  are  the  stimuli  which  can  move 
all  to  common  purpose  and  action. 

The  causes  of  assimilation  are  conflict,  toler- 
ation, and  imitation.  Gabriel  I^rde  has  nnder- 
tidcen  to  derive  the  mtire  social  process  tma 
imitation.  He  recognizes  in  society,  and  in  tiie 
universe  at  large,  conflicts  of  action,  as  well  as 
repetitious  or  similarities,  and  in  his  important 
work.  La  logique  sooiale,  he  develops  the  social 
aspect  of  a  process  of  adaptation,  whereby  con- 
flicts of  action  and  repetitions  of  action  are 
reconciled.  This  is  to  identify  all  similarities 
or  repetitions  of  action  wiiJb  imitation.  It 
would  seem  to  be  more  accurate  to  recognize 
both  ori^nal  (or  rimnltaneous)  similarities 
and  repetitious  <or  sequent)  similarities,  and 
to  identify  imitation  with  the  tatter  only. 
Moreover,  inasmuch  as  it  is  through  the  eetab- 
lishment  of  sequences  of  similarity  that  adapta- 
tion or  adjustment  is  brought  at)out,  imitation 
must  necessarily  be  identified  with  adaptation. 
All  of  these  processes  are  seen  in  perfection  in 
a  society  of  mixed  elements.  Conflicts  some- 
times result  in  the  subjection  of  the  weaker, 
sometimes  in  an  equilibrium  of  strength,  whidi 
is  the  basis  of  toleration,  and  sometimes  in  good 
feeling  and  imitation. 

Given,  now,  similarities  of  mind  and  char- 
acter in  a  population,  and  a  conaciousness  of 
kind,  conditions  are  present  for  the  formation 
of  agreeing  purposes,  a  concert  of  wills,  and  co- 
operation. T(M|ether  these  processes  may  l>e 
called  caaixiTteS  volition.  The  d^;ree  of  resem- 
blance, the  consciousness  of  kind,  the  character 
of  the  stimuli,  determine  the  extent  of  concerted 
action.  This  may  be  a  temporal^  concerted  vo- 
lition, such  as  is  seen  in  festivals,  crusades, 
strikes,  panics,  insurreetirais,  and  politioU  cam- 
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paigna.  or  it  iaay  be  a  relatively  enduring  co- 
operation. Coloration  grows  by  indistinguish* 
able  gradations  oat  of  momentary  like  responses 
which  may  b^n  accidentally,  as,  e.g.,  when 
bystanders  run  simultaneously  to  a  person  hurt 
or  in  trouble.  The  consciousness  of  kind  is 
necessary  to  supplonent  such  beginnings  by 
making  it  evident  to  each  of  the  participating 
individuals  that  thcv  are  working  towards  the 
same  end,  and  that  uey  are  Buffieioitly  alike  to 
worfi  together  snccessniUy.  There  must,  how- 
ever, be  yet  another  foctor.  The  purpose 
achieved  by  the  combined  action  must  be  of 
mutual  benefit,  and  the  utility  must  be  perceived. 

Cooperation  is  public  or  private.  It  is  public 
when  all  individual  members  of  an  entire  natu- 
ral  society  act  together  with  one  purpose  and 
autboritr,  either  because  all  have  the  same  de> 
sire,  or  because  one  or  a  few  take  the  lead  and 
others  acquiesce  or  ob^.  An  entire  natural 
aodety  viewed  as  cooperating  it  a  state.  When 
only  a  part  of  the  social  pf^nlation  responds  to 
the  same  stimulus,  and  engages  In  coI^>erati<nt 
without  the  participation  or  command  of  the 
state,  although  not  witiiout  its  tacit  or  im{died 
consent,  the  cooperation  is  private  or  voluntary. 
Cooperative  activities,  whether  public  or  pri- 
vate, are  of  four  kinds,  viz.,  cultural,  economic, 
moral  or  legal,  and  political.  The  order  in 
which  these  aetivities  nave  bem  named  is  the 
order  of  thdr  genesis  and  evolntitm.  Seoningly, 
^nt  not  in  reiuItT,  this  order  denies  the  primi- 
tive, fundamental  character  of  economic  rela- 
tions. Betrayed  by  a  misconception  of  cultural 
activities,  many  sociologista  have  placed  them 
wrongly  in  the  series.  Their  true  nature  and 
history  can  be  understood  only  when  we  remem- 
ber the  distinction  already  mentioned  betwem 
organic  and  indnatrial  economy.  liie  oiganie 
economy  of  the  world  of  vcgrtation  shades  Into 
the  instinctive  economy  of  animals,  and  that  in 
turn  into  the  rational  economy  of  nuuikind. 
For  ages  before  it  becomes  an  industrial  or 
business  economy,  the  practical  life  of  man  in 
his  struggle  with  the  forces  of  nature  is  a  cere- 
monial economy,  consisting  chiefly  of  magic,  in- 
cantations, and  formal  rites.  language  and 
mannMs  b^in  amoiu  the  lower  animals  as 

Eroduets  oi  their  eSorbi  to  appropriate  the 
aunty  of  nature  and  of  their  struggles  with 
hostile  natural  forces  and  with  one  another. 
Animistic  ideas,  the  plastic  and  poetic  arts,  re- 
ligious  ideas  and  practices,  originate  in  primi- 
tive human  eociely,  in  attempts  to  understand 
and  to  master  or  propitiate  the  powers  upon 
which  man's  life  and  comfort  depend.  Iney 
are  all  a  part  of  the  primitive  economy. 

It  is  ont  of  these  primitive  economic  activities 
that  systematic  industrial  and  emnmerdal  activ- 
ities constituting  the  modem  busineas  ecmomy 
are  developed. 

Cotoeration  in  the  development  of  moral 
thought  and  activity,  including  juristic  activity, 
which  is  the  public  development  of  moral  ac- 
tivity, has  antecedents  in  both  cultural  and  eco- 
nomic interests,  but  it  also  has  characteristic 
stimnli  of  its  own,  chiefly  Injuries  and  wrongs. 

Political  cof^ration  on  its  public  side  is  tiie 
govennnental  activity  of  tiie  s^te.  Private  po- 
litical cooperation  includes  all  such  lawful  ac- 
tivities as  the  functions  of  political  parties,  and 
the  oooduct  of  campaigns,  and  such  unlawful 
activities  as  insurrections  and  revolutions. 
Among  the  stimuli  of  politlciU  co^eration  are 
superior  power,  to  which  enforced  obedience  is 


yielded,  the  impressive  power  of  a  strong  p«r- 
sonality  manifested  in  leadership,  and  danger 
from  foes.  These  are  familiar  causes  that  come 
readily  to  mind,  but  others  lees  obvious  are  as 
important.  Among  them  are  tiioee  definite  aims 
which  political  action  seeks  to  achieve.  They 
include  the  preservation  of  the  group,  its  safe- 
guarding, the  maintenance  of  a  certain  char- 
acter or  kind  in  the  population  (an  aim  revealed, 
e.g.,  in  the  immigration  laws),  and  oertun 
ideals  of  the  prefwed  dlstinctiffli  or  attainment 
of  the  commui^ty>  e.g.,  power,  or  pros- 
perity Nid  splendor,  or  justice,  or  liberty  and 
enlightenment.  Approximate  political  ends,  or 
means  to  the  attahiment  of  the  remoter  ends 
just  named,  also  are  stimuli  of  collective  action. 
Among  them  are  the  permanent  possessions  of 
the  community,  especially  its  territory,  and 
policies  in  respect  of  population,  or  in  r»pect 
of  the  habits,  customs,  and  activities  of  tiie 
people. 

Political  coteeratlon  itself,  as  distinguished 
from  its  stimuli  or  causes,  is  always  a  policy 
of  some  kind.  Policies  involve  social  choices, 
and  these  involve  social  valuations.  The  vari- 
ous ends  which  political  action  seeks  to  achieve 
are  more  or  less  useful  to  the  community  and 
such  utilities  are  variously  valued.  Highest  in 
value  are  ranked  those  objects  for  which  the 
soeiety  exists,  viz.,  the  concrete  living  individu- 
als who  oomnoee  the  community,  tike  social  type 
or  ideal,  ana  the  attainment  of  tiie  community. 
Zx>wer  in  the  scale  of  values  are  placed  all  those 
political  relations  and  possessions  which  are  but 
means  to  the  attainment  of  social  ends. 

When  the  like  responses  of  many  individuals 
have  developed  through  the  consciousness  of  kind 
into  concerted  volition,  the  total  resemblance 
thus  established  nu^  be  called  like-mindedness. 
According  as  instinctive,  sympathetic,  dogmatic, 
or  critical  dements  predominate  does  concerted 
volition  vary  in  character  from  an  almost  in- 
stinctive action  up  through  impulsive  and  con- 
tagious action  to  formal  or  fanatical  action  and 
ultimately  to  deliberative  action.  Lilce-minded- 
ness,  as  a  whole,  may  therefore  be  described  as 
instinctive,  sympathetic,  dogmatic,  or  delii)era- 
tive.  Instinctive  like-mindedness  is  found  tmly 
in  those  ignorant  populations  in  which  the  ideo- 
motor  type  of  mind  predominates.  Sympathetic 
like-mindedness,  widely  prevalent  In  all  nations, 
is  characterized  by  impulsiveness,  suggestibili^, 
susceptibility  to  tiie  stimuli  of  emblem  and  shib- 
boleth, imitativenesB,  and  contagious  emotion. 
Association  in  crowds  is  highly  favorable  to  its 
genesis.  Among  the  chief  forms  that  sympa- 
thetic like-mindedness  assumes  are  revivals, 
panics,  riots,  and  insurrections.  Dogmatic  like- 
mindedness  is  marked  by  dogmaticaUy  held  be- 
lief, def««nce  to  authority,  and  fanatical  action. 
It  finds  expression  in  zealous  agitations,  strong 
partisanship,  and  reliance  on  governments 
power  to  regulate  private  conduct.  Delibera- 
tive like-mindedness  is  characterized  by  induc- 
tive research,  discussion,  freedom  of  speech  and 
of  meeting,  and  rational  action.  It  snbstitntes 
evidence  for  irrational  modes  of  proof,  and  it  is 
creative  of  the  hlritest  institntional  activities. 

The  chief  social  Ixmds  vary  according  to  the 
situation,  size,  and  composition  of  the  popula- 
tion, its  degree  of  mental  and  moral  homo- 
geneity, and  the  dominant  stimuli  of  its  activi- 
ties. In  small  and  comparatively  isolated  popu- 
lations, ethnically  and  mental^  homogeneous, 
there  is  a  strong  oonscionsness  of  kind,  and  the 
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oommimity  is  held  together  largely  by  acts  of 
imitation  and  kindness.  In  the  small  and 
heterogeneooB  eranmtmity,  as  a  mining  campi 
e^.^  where  men,  strangers  to  me  an^er  at 
first,  congregate  in  the  pursuit  of  economic  well- 
being,  the  sympathetic  elements  of  the  conscious- 
ness of  kind,  and  imitation,  are  relatively  unim- 
portant factors.  Conflict,  sharp  and  decisive, 
between  man  and  man  brings  about  a  general 
condition  of  toleration  and  spontaneous  justice, 
gradually  siq>plemented  hy  good  will  and  help- 
rnlnesB.  In  such  a  commtuu^  then  is  always 
spontaneous  alliance  to  daring  leadership  and 
it  becomes  a  social  bond  of  great  straagtii. 
Ckmtagious  emotion  also  is  often  a  bond  siqtple- 
menting  the  others. 

In  a  compound  population,  so  made  by  inva- 
sion  and  conquest,  the  bond  that  ties  the  social 
qrstem  is  the  power  of  the  conquerors  and  the 
submission  and  obedience  of  the  conquered.  The 
permanence  of  this  bond  depends  upon  that 
physiogr^hic  concentration  and  practical  cohe- 
sion of  the  conquerors  which  insures  the  main- 
tenance of  their  sovereignty.  If  the  character 
of  the  countiT  and  the  stimuli  of  economic  op- 
portunity and  of  cmportunity  for  adventure  are 
such  that  the  invaders  become  dispersed,  various 
personal  efforts  to  establish  sovereignty  result 
in  the  creation  of  those  untrustworthy  bonds 
of  intrigue  Mid  conspirapy  which  are  made  to 
appear  of  universal  importance  in  tiie  chapters 
of  Bfachiavelli's  Prince,  and  generally  in  the 
records  of  turbulent  times.  With  the  establish- 
ment of  equilibrium  through  conflict,  which 
elindnates  excessively  unlike  and  imequal  ele- 
ments from  the  population,  conspiracy  gives 
place  to  relations  of  contract,  which  thence- 
forward remains  an  important,  or  even  the  chief, 
social  b<md.  Finally,  in  a  complex  population 
of  highfy  differentiated  elements  whidi  are  un- 
dei^mg  assimilation,  and  which  are  already 
moitally  alilw  In  th«  important  respect  that 
they  ehorish  common  ideals,  especially  ideals 
of  liberty  and  enlightenment,  the  chief  social 
bondB  may  come  to  consist  in  fidelity,  honesty, 
and  social  service. 

Thus  it  appears  from  descriptive  sociology 
that  many  of  the  theories  of  the  origin  and  na- 
ture of  society  which  appeared  in  political 
philoBC^lqr  from  the  days  of  Aquinas  and  Dante 
down  to  those  of  Bonneau  were  within  limits 
true.  The  sympathy  or  fellowship  theories  of 
the  early  Christian  writers  are  true  of  small 
homogenecms  omnmunities.  The  natural- justice 
theories  of  the  early  legal  writers  are  true  of 
small  heterogeneous  communities.  The  sover- 
eignty theories  which  found  full  expression  in 
tbe  writii^  of  Bod  in  are  true  of  the  compound 
communities  formed  by  invasion  and  conquest, 
^e  intrigue  and  conspiracy  theories  of  Machia- 
velli  are  true  of  compound  populations  which 
have  been  reduced  to  disorder  by  the  disint^at- 
ing  infiuaice  of  chronic  conflict.  Society  in 
this  condition  is  the  "state  of  nature"  of  Hobbes, 
while  the  state  of  nature  of  Locke  and  Hooker 
exists  when  the  elements  of  the  population  are 
snifficiently  alike  to  live  in  toleration,  if  not  in 
sympathy.  Given  conditions  of  toleration  and 
natural  Justice^  the  creation  of  a  higher  social 
order  through  good  understanding  and  contract 
may  always  be  looked  for. 

3.  The  Sooiai  Organisation. — The  social  or- 
ganization is  the  outcome  of  two  conditions, 
vit,  (1)  permanent  relations  of  domicile  and 
cot^Kration,  and  (2)  the  approval  and  sanction 


of  such  relations  by  the  general  will.  Social 
organization  is  therefore  an  expressitm  of  like* 
mindedness  in  the  population.  Peculiarities  in 
its  devel<n»ment  are  partly  accounted  for  by  the 
passion  of  like-minded  people  to  make  the  com- 
munity more  and  more  homt^eneous  In  mental 
and  moral  qualities,  and  partly  by  a  growing 
appreciation  of  the  value  of  unlike-mindedness 
as  a  means  of  variation  and  progress. 

The  forms  of  organization  are  ( 1 )  the  private 
and  the  public,  (2)  the  authorized  and  the  un- 
authorized, (3)  the  unincorporated  and  the  in- 
corporated, (4)  the  component,  and  (6)  the  con- 
stituent. Authorized  torms  are  institutions, 
and  an  institution  may  be  defined  as  a  social 
relation  that  is  consciously  permitted  or  estab- 
lished by  adequate  and  rightful  authority,  i.e., 
in  the  uist  resort,  by  sovereignty.  The  social 
composition  is  tiiat  grouping  of  mdividuals  by 
dwelling  place  which  makes  up  the  series  of  com- 
ponent societies  named  bdow.  A  chief  charac- 
teristic of  the  social  e<nnposftion  is  the  eom- 
mingling  in  each  group  of  both  sexes  and  all 
ages,  and  the  consequent  ability  of  each  com- 
ponent society  to  perpetuate  itself  and  live  an 
independent  life  if  it  were  cut  off  from  all  the 
rest  of  the  world. 

Component  societies  are  of  two  great  types, 
the  ethnic  or  tribal,  and  the  civil  or  demotic. 
Ethnic  societies  are  almost  purely  genetic  ag- 
gregations. A  real  ot  fictitious  blot^  relation- 
ship is  their  chief  social  bond.  Civil  societies 
are  partly  genetic,  but  also  largely  congr^ate 
associations.  Each  consists  of  individuals 
bound  together  by  habitual  intercourse,  mutual 
interests,  and  co^tperation,  ranphasizing  their 
mental  and  practical  resemblance,  and  giving 
little  heed  to  their  blood  relationships.  Ethnic 
societies  may  be  metronymic  or  patronymic.  A 
metronymic  group  Is  one  in  which  all  relation- 
ships are  traced  torou^  mothers.  A  patixmymie 
group  is  <ne  in  which  all  rdatitmships  are 
traced  in  the  male  line  through  the  fathers. 
The  series  of  component  groups  in  ethnic  so- 
ciety is;  family,  horde,  tribe,  confederation. 
The  horde  is  a  small  aggr^ation  of  families, 
usually  a  wandering  camp,  comprising  26  to  100 

Eersons  in  all.  The  tribe  is  a  community  created 
y  the  ctmsolidation  of  hordes,  or  by  the  growth 
and  differentiation  of  a  siiwle  horde,  occupy- 
ing a  defined  territory,  qwuing  one  language 
or  dialect,  and  conscious  of  its  unil^.  The  con- 
federation is  a  number  of  tribes  united  for  war 
or  other  purposes,  but  maintaining  a  social  or- 
ganization on  the  basis  of  kinship,  and  therefore 
not  develc^>ed  into  a  true  civil  state.  In  civil 
society  tiie  composition  series  is:  families,  ham- 
lets, villages  or  parishes,  towns,  communes  or 
(^ties,  counties  or  d^artanents,  kingdoms,  re- 
publics or  otiier  oommonwealths,  fecteral  states 
or  onpires. 

The  combination  of  small  into  large  groups  is 
made  possible  by  the  broadening  consciousness 
of  kind  and  the  passion  to  perfect  a  mental  and 
moral  homogeneity  throughout  a  widening  area. 
This  passion  has  both  a  sentimental  and  a  prac- 
tical aspect,  the  latter  being  found  in  a  rela- 
tively greater  secnrify  and  the  diminution  of 
eonfiict  through  the  extension  of  mental  agree* 
ment 

Tbe  social  ccmstitutira  embraces  all  those 
specialized  and  correlated  associations  which 
carry  on  diversified  social  activities.  Each  has 
a  defined  object  in  view,  and  its  members  are 
selected  with  reference  to  their  interest  in  its 
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purooee  and  their  ability  to  contribute  to  ita 
reanzation.  The  social  oonstitntion  is  made 
poMdble  by  the  differentiatien  of  idcMs  and 
nabits. 

CraiBtituent  aocieties,  like  component,  are  eth- 
nic or  civil.  In  tribal  conunnnitiea  the  constitu- 
ent society  is  usually  not  entirely  differentiated 
from  the  component.  The  family,  or  the  tribe, 
or  a  segment  of  one  or  the  other,  does  duty  in 
discharging  some  special  function  which,  in  civil 
society,  might  be  performed  by  an  oseociatitm 
quite  separate  from  the  component  groiqt  and 
specially  organised  for  the  purpose.  The  most 
interesting  partially  differentiated  organization 
in  tribal  society  is  the  clan.  The  clan  is  consti- 
tuted of  those  persona  who' are  descended  from  a 
common  ancestor  or  ancestral  group  in  a  single 
line,  through  the  mother  or  through  the  father. 
It  ia  therefore  only  half  of  a  natural  group  of 
consanguinii.  Its  functions  are  cultural,  econo- 
mic, and  juridicaL  It  preserves  traditions,  it 
owns  commoD  proper^,  and  enforces  rights  and 
obllgatttms  among  its  members,  especially  in 
matters  ot  marriage  and  vengeance.  The  elan 
ia  known  by  variotu  names  in  ethnology  and  in 
history,  more  familiarly  by  its  Roman  name 
gene  (q.T.). 

Often  in  tribal  society  is  found  a  brotherhood 
of  related  clana  which  la  called,  from  its  Greek 
form,  the  phratry.  The  tribe,  primarily  a  com- 
ponent group,  is  a  military  organization,  and 
the  confederation  is  a  political  organisation. 

Besides  these  component-constituent  groups 
there  are  in  tribal  society  certain  special  asso- 
ciations, almost  always  secret  in  their  organiza- 
tion and  functions.  The  most  important  are 
religious  secret  societies. 

In  civil  society  the  household,  the  incorpo- 
rated village,  the  municipality,  the  county,  and 
the  state  are  all  component-constituent  groups. 
They  are  purposive  associations  with  deflnite 
functions,  each  approximately  but  not  com- 
pletely identical  with  a  compound  group.  The 
fltat^  e.g.,  the  supreme  political  organization,  is 
never  preciaely  identical  with  the  commonwealth 
or  the  nation  regarded  as  a  component  society, 
since  the  latter  always  includes  inhabitants  who 
are  neither  votere  nor  even  citizens  in  the  state. 
As  in  ethnic,  so  in  civil  society,  the  associations 
which  are  completely  differentiated  from  the 
social  composition  are  voluntary  organizatifms. 
Th^  include  cnltnral  associations,  the  most  im- 
portant of  which  is  the  Church;  economic  as- 
sociations, the  most  important  of  which  are 
biuiness  corporations;  moral  and  juristic  asao- 
oiations,  the  most  important  of  which  are  philan- 
thropic organizations;  the  political  associations, 
the  moat  important  of  which  are  the  great 
political  parties. 

The  stability  of  organization  depends  upon  a 
recognition  by  the  community  that  organization 
must  bmeflt  the  organized,  and  that  in  a  highly 
specialized  social  constitution  expert  knowledge 
is  of  vital  importance. 

4.  The  Social  Welfare. — In  studying  the 
social  welfare  we  investigate  the  social  function- 
ing. The  aum  of  the  ends  for  which  society 
exists  is  social  welfare.  Such  ends  are  approxi- 
mate or  ultimate.  The  immediate  results  of 
efficient  social  organization  are  certain  general 
conditions  of  weU-b^ng,  in  which  all  members  of 
the  community  may  share.  They  include  the 
security  of  life  and  property  which  the  political 
system  maintains;  the  liberty  and  the  justice 
whidi  it  is  the  business  of  the  l^;al  system  to 


maintain;  the  mat^ial  well-being  which  ia 
created  by  ^  economic  system;  and  the  knowl- 
edge and  the  ooiwaaand  over  nature  which  are 
created  by  the  cultural  system.  Collectively 
these  proximate  ends  are  public  utilities.  The 
ultimate  end  of  society,  as  Plato  and  Aristotle 
so  clearly  recognized,  is  the  perfection  of  per- 
sonality, the  creation  of  the  social  man.  In 
the  evolution  of  the  social  personality  all  phases 
of  ihe  life  of  the  individual  are  affected.  Vi- 
tality, mmtality,  morality,  uid  that  special 
aspect  of  morality  which  may  be  called  sociality, 
are  broadened  and  sbvnguiened,  or  they  are 
diminished,  by  the  relations  which  man  bears 
to  his  fellows.  No  two  individuals  ure  affected 
by  social  conditions  in  quite  the  same  way  or 
decree,  and  therefore  the  population  is  differ- 
entiated, in  respect  of  these  matters,  into  classes. 

The  primary^  distribution  of  the  population 
acoording  to  vitality  is  into  physically  normal 
persons  and  defectives,  and  tlw  normal  are  con- 
veniently graded  into  the  hi^,  the  medium,  and 
the  low  vitality  classes,  nt  the  high  Titatity 
class  are  those  individuals  who  hare  a  hi^ 
birth  rate,  a  low  deatii  rate,  and  a  high  dwree 
of  bodily  vigor  and  mental  power.  This  class 
is  found  chiefly  in  the  well-to-do  agriculttural 
sections  of  the  populatimi.  The  medium  vitality 
class  roughly  corresponds  to  the  buainess  and 
professional  men  of  the  large  towns  and  great 
cities.  The  low  vitality  class  is  created  chiefly 
by  unsanitary  conditions  in  great  cities,  but  it 
is  found  also  in  an  ignorant,  uncleanly  part  of 
the  rural  population.  Hie  defective  include  i^e 
blind,  the  deaf  and  dumb,  and  the  oongenitalty 
deformed. 

The  supreme  achievement  of  society  and  the 
final  measure  of  the  success  or  failure  of  any 
state  is  its  contribution  of  great  personalities, 
great  creations  of  art,  great  Noughts  and  idetUs, 
to  that  universal  society  ^ich  embraces  all 
mankind  and  endures  through  the  ages  of  his- 
tory. Measured  hy  this  standard  some  petty 
city  states,  like  Athens  and  Florence,  have 
been  among  the  supreme  examples  of  social 
evolution. 

Historical  Sociology.  In  historical  socioI(^ 
we  again  study  the  phenomena  of  the  social 
population,  the  social  mind,  the  social  oi^niza- 
tion,  and  the  social  welfare,  but  on  a  larger 
scale.  We  inquire  into  the  evolutionary  origins 
of  society  and  we  flnd  that  long  before  man 
appeared  upon  the  earth  social  relations  had 
become  estabUshed  in  the  animal  world,  and 
that  man  undoubtedly  began  his  career  with 
an  endowment  of  social  instinct.  Social  rela- 
tione and  mutual  aid  influenced  natural  selec- 
tion, and  thereby  affected  the  whole  course  of 
animal  evolution.  Association  in  its  begin- 
nings, therefore,  was  zo^^enic.  Through  a 
further  development  of  association,  language, 
animistic  ideas,  arts,  and  religions  came  into 
existence,  and  the  animal  mind  was  converted 
into  the  human  mind,  and  the  animal  body 
into  the  human  body.  This  stage  of  evolution 
was  anthropogenic.  A  higher  evolution  of  the 
consciousness  of  kind  created  tribal  instincts 
and  cuatoms,  and  gradually  built  up  the  highly 
complex  system  of  ethnic  society.  This  was  eih- 
nogenie  association.  Finally,  ^rong^  the  recog- 
nition of  mental  and  practical  resemblance  irre- 
spective of  kinahip,  civil  or  demotic  society  came 
into  existence.  The  demos  or  people,  as  diatin- 
guished  from  the  tribe,  appeared,  and  with  it 
civilization. 
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In  animal  Bocietiea  all  the  easential  phenom- 
ena  of  a  social  population  may  be  obserred,  but 
those  of  the  social  mind  are  of  the  most  rudi- 
BMotary  sort.  There  is  no  social  organization 
beyond  the  sli^t  baginnings  of  family  life  and 
a  loose  formation  of  bauds  or  flocks. 

In  anthropogenic  aesociation  the  phenomena 
of  tiie  social  mind  b^^  to  assume  importance. 
lAngoage  is  a  product  of  association  and  reacts 
upon  it.  Vocu  signs  become  conventionalized 
through  imperfect  imitation.  The  power  of  con- 
ceptual thinldng,  correlated  with  the  evolution 
of  language,  is  correlated  also  witii  asaociation, 
for  every  true  concept  is  a  product  of  more  than 
one  mind.  Conceptual  thinking  and  self-nm* 
adoiuness  enormonaly  multiply  the  possiUe  re- 
qMDsea  to  stimuli  and  bring  into  the  eonsdons- 
ness  of  kind  all  Its  higher  reflective  dements. 

The  great  pn^kms  of  etbnt^enic  association 
are  those  of  the  genesis  of  family,  clan,  tribe, 
and  confederation;  of  tlie  priority  of  relation- 
ship through  mothers  over  relationship  through 
fathers;  and  of  that  gradual  disintegration  of 
organization  based  on  kinship,  by  the  growth  of 
an  cientially  feudal  assooiatiom  baaed  on  per- 
sonal alliance,  which  prepared  the  way  for 
eivilization. 

Hie  primitive  family,  we  may  now  feel  rea- 
sonably sure,  was  an  unstable  pairing  arrange- 
ment, usually  of  short  duration.  From  this 
form  were  differentiated  polyandry  (q.v.),  po- 
lygamy (q.v.),  and  mtmogamy.  (See  Pauilt; 
MABBU.es.)  The  steps  by  which  the  clan  was 
formed  perhaps  eannot  be  quite  dearly  traced. 
IMmitive  man  counts  relationships  in  one  line 
of  descent  aiUj.  This  fact  accounts  for  the  ex- 
clusion from  uie  kindred  of  one-half  of  all  those 
persons  who  are  equally  near  in  blood.  The  de- 
velopment of  the  tribe  and  the  confederating  of 
tribes  is  a  conseauenee  chiefly  of  warfare,  which 
often  bringa  weak  groups  under  the  domination 
or  protection  of  the  strong,  or  leads  related 
tribes  to  combine  against  their  common  foe. 
When  new  tribes  are  formed  the  subdivision 
of  one  that  Iws  grown  too  large  for  subBistence 
on  the  tribal  domain,  families  from  each  clan 
of  the  older  tribe  may  go  into  the  new  tribe.  In 
this  way  a  cluster  of  tribes  may  be  closely 
related  in  blood  and  speak  dialects  of  a  common 
language,  conditions  highly  favorable  to  confed> 
eration  and  subsequent  evolution  as  a  nation. 

Tribal  confederations  that  have  become  ciril 
states  have  undeivone  a  furibher  evolution,  how- 
ever, which  has  wsBtrwed  many  of  the  diarac- 
teristie  features  of  tribal  organization.  To  be- 
gin with,  the  metronymic  system  is  superseded 
by  the  patronymic.  The  transmission  of  prop- 
erty and  office  from  fatiier  to  son  thus  made 
possible  leads  to  the  differentiation  of  certain 
families  as  of  superior  rank.  If  a  primitive 
agriculture  has  been  supplemented  by  pastoral 
industry,  wealth  in  cattle  becomes  one  of  the 
ehief  temptations  to  engage  in  tribal  wars. 
Chieftains  as  leaders  of  successful  expeditions 
receive  an  exceptionally  large  number  of  stolen 
cattle  and  the  privilege  of  pasturage  on  the 
border  lands  of  tribal  territory.  They  obtain 
also  as  retainers  and  herdsmen  the  broken  and 
mined  men  of  other  tribes,  whose  clans  have 
been  destroyed  and  whose  future  position  in 
society  is  secured  only  by  their  allegiance  to 
a  powerful  protector.  From  such  beg&nings  a 
rude  tribal  fendaliam  develt^is,  which  encroaches 
steadily  upon  tiie  earlier  kinship  system.  Evi- 
dences of  this  stage  of  evolutifm  are  found  in 


various  bodies  of  l>arbarian  law,  but  especial^ 
in  the  Irish  and  Welsh  codes. 

When  a  confederation  of  tribes  becomes  thor- 
oiu^ly  consolidated  by  war  or  otherwise,  the 
ohteftaincy  of  the  confederation,  having  become 
hereditary,  may  develop  into  a  kingship  through 
the  uniting  into  one  of  the  ofiBces  of  chief  mili- 
tary leader,  supreme  judge,  and  high  priest. 

At  tills  stage  the  et^ic  society  is  on  the 
point  of  passing  over  into  civilization.  If  it  is 
tempted  by  the  pressure  of  population  upon  the 
means  of  subsistence  to  migrate  to  a  more  pro- 
ductive region,  and,  after  conquering  the  occu- 
piers of  a  coveted  territory,  reduces  tliem  to 
task  work  and  establishes  itself  permanently  on 
the  soil,  it  undergoes  a  further  develtqpment  of 
feudal  organization*  and  In  tiie  course  of  time 
begins  to  include  as  membera  of  the  aettied 
clans  and  tribes  any  neweomers  who  come  to 
reside  among  them. 

Civilization  once  established  develops  throu^ 
three  stages,  which  are  well  marked  so  far  as 
the  structure,  policy,  and  activities  of  society 
are  concerned,  but  which  to  some  extent  overlap 
and  run  into  one  another  chrtwologically.  The 
breakdown  of  the  kinship  system,  a^nd  the  inter- 
mingling of  men  of  diverse  origin  at  centres  of 
industrial  and  commercial  activity,  are  pres- 
ently followed  by  the  beginning  of  assimilation 
and  amalgamation.  When  this  process  is  per- 
ceived, the  possibility  of  creating  a  new  ethnic 
imity  on  a  broad  scale — the  unity  of  a  people, 
one  in  language,  in  religion,  and  in  standards 
of  conduct— is  seized  upon,  and  a  passion  for 
homogeneity  b^ns  to  express  itself  in  certain 
great  policies.  The  attempt  is  made  by  military 
campaigns  to  bring  into  one  political  organiza- 
tion adjacent  peoples  nearly  related  in  blood, 
in  language,  and  in  tradition,  and  to  annex  any 
territory  which  may  form  with  that  already 
occupied  a  geo^;raphic  unity.  The  militarism 
thus  developed  is  of  itself  a  poweriul  unifying 
agency,  and  it  is  supplemented  by  policies  f3 
religious  unification,  and  by  harsn  systems  of 
sumptuary  legislation  and  of  criminal  law. 

When  the  work  of  nation  making  by  policies 
of  unification  has  been  completed,  the  first  stage 
of  civilization  yidds  to  a  second,  which  is  a 
result  of  the  libieration  of  energies  no  longer  de- 
manded in  military  activity.  Commerce,  travel, 
and  learning  receive  a  new  impulse.  The  com- 
parative study  of  pe(q>les  and  institutions  leads 
to  criticism  and  discussion.  The  authoritative 
r^nw  is  subjected  to  reriew;  it  begins  to  dls- 
intMprate  under  impeachment  and  resistance. 
Bationalism  and  liberalism  create  the  great  in- 
stitutional products  of  civil  liberty  and  consti- 
tutional law.  Men  no  longer  care  as  of  old  for 
perfect  mental  agreement;  th^  encourage  the 
growth  of  independence  and  variety.  This  is 
the  age  of  progress,  of  the  liberal-Iegid  civili- 
zation. 

Presentiy,  however,  wide  liber^,  divergence 
of  mental  ^pe,  and  the  multiplication  of  differ- 
ing interests  b^in  to  threat^  social  cohesion. 
Powerful  and  unscrupulous  men  abuse  their 
liberty,  using  it  to  take  an  unfair  advantage  of 
others  and  to  curtail  the  liberties  of  the  weak. 
Freedom  of  enterprise  and  of  contract  are  fol- 
lowed by  an  enormous  increase  of  wealth  and  of 
population.  But  the  wealth  is  concentrated  in 
relatively  few  hands  and  increasingly  laige  num- 
bers of  workingmen  And  that  iht^  are  not  re- 
ceiving a  proportional  share  of  well-being. 
Growing  inequality  placw  the  severest  strain 
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upon  the  social  system,  and  compels  the  com- 
munity to  limit  libeitr  in  some  measure  by 
eqpiali^.  Politick  and  lega}  equality  come  fln^ 
but  measures  of  economic  equality  also  are  de- 
manded, and  great  educational  enterprises  try 
to  adiieve  an  equality  of  cultural  opportunities. 
This  is  the  modem  democratic  movement,  and 
the  third  8tag;e  of  civilization. 

Explanatory  Sociology.  This  department  ia 
as  yet  in  a  very  incomplete  state  of  develop- 
ment. So  far  as  the  physical  aide  of  social  evo- 
lution is  concerned,  it  euiibits  the  same  phenom- 
ena  of  integration,  differentiation,  and  increas- 
ins  deflnitcmess  of  oiganizatim  that  nuterial 
b^ies  nndergo.  The  cause  also  is  the  same, 
viz.,  the  equilibration  of  enersy  between  bodies 
overcharged  and  contiguous  bodies  undercharged. 
There  is  such  an  equilibration  between  a  popula- 
tion and  its  environment,  and  all  the  energy 
that  society  is  enabled  to  expend  it  derives  from 
the  bounty  of  nature,  supplemented  by  Indus- 
trial  activities.  There  is  such  an  equilibration 
of  oiergy  between  strong  and  weak  states  and 
betweot  strong  and  wrak  races.  The  trans- 
formation of  the  weak  by  the  strong  can  never 
cease  until  equilibrium  is  established.  The 
transformation  need  not  be  a  military  conquest, 
however,  or  even  an  economic  exploitatitm.  So 
far  as  physical  law  is  concerned,  it  may  equally 
well  be  an  uplifting  of  the  weak  to  bigger  planes 
of  sympathy  and  intelligence  by  the  hands  of 
the  strong.  The  ortent  to  which  the  process 
may  ttius  be  philantiiropic  depends  upon  the 
growth  of  the  consciousness  of  kind.  Originally 
limited  to  the  kindred  of  horde  and  clan,  it  has 
broadened  into  tribal  and  at  length  into  a  na- 
tional consciousness.  To-day  it  is  becoming  a 
human  consciouBness.  In  all  this  transformation 
every  change  obeys  the  laws  of  (nTsimtHiy.  Mo- 
tion follows  the  line  of  least  resistance  and  hu- 
mui  activities  try  to  achieve  given  reenlts  with 
the  least  expenditure  of  effort.  It  is  only  a 
oorollary  of  this  law  that  activity  is  conditioned 
by  the  consciousness  of  kind,  since  strangeness 
and  antipathy  are  resisting  conditions.  It  is 
cmly  another  corollary  again  that  d<^matic  like- 
mindedness  develops  out  of  sympathetic,  and 
deliberative  like-mindedness  out  of  dogmatic ;  for 
the  results  achieved  by  the  lower  forms  of  con- 
certed volition,  viz.,  the  instinctive  and  the 
sympathetic,  are  wastefully  accomplished  as 
compared  with  those  aehleTed  by  the  higher 
forms.  These  laws  are  otherwise  formulated  as 
the  great  laws  of  diminishing  and  increanng  re* 
turns,  long  familiar  to  economic  science,  but 
equally  true  in  the  realm  of  social  phenomena. 
When  the  lower  forms  of  activity  are  carried 
far  they  b^in  to  yield  diminishing  returns. 
When  old  channels  of  activity  are  obstructed 
energies  break  through  into  new  channels,  and 
for  a  time  new  adjustmoits  yield  increasing 
returns.  By  these  laws  we  account  for  the 
substitution  of  reason  for  impulse,  of  delibera- 
tion for  mobllks  action.  The  substitution  is  in 
a  broad  sense  a  natural  selection.  Social  ac- 
tivities and  forms  begin  unconsciously.  In  the 
course  of  time  men,  becoming  aware  of  the  social 
relations  that  have  spontaneously  developed,  try 
to  perfect  them.  They  create  institutions  and 
carry  out  policies.  The  unconscious  oporations 
of  nature  now  uain  assert  themselves.  Some 
of  the  products  of  man's  invention,  proving  use- 
ful and  promoting  his  welfare,  survive.  Others 
perish  and  are  rorgotten.  Those  social  forms 
aurvive  which,  like  orgaaisms  suecessfnl  in  the 


struggle  for  existence,  yield  m  the  whole  In- 
creasiiw  returns  of  useful  conversions  of  energy. 

Blbw^raphy.  Sources  and  bibllt^praphieB: 
6.  E.  Howard,  Gmeral  Sociology:  An  AmabrH- 
oal  Reference  Byllabva  (Lincoln,  Neb.,  1907); 
Tunberg  and  Herlitz,  Bventk  sootol  littmuUur, 
188g-1907  (Stockholm,  1907) ;  W.  I.  Thomas, 
Source  Book  for  Social  Origins  (Chicago,  1909) ; 
Daniel  Warmotte,  Let  aomvet  bibUographiquea 
de  la  documentation  sociologique  (Brussels, 
1910) ;  Irving  King,  Social  AtpeoU  of  Bduea- 
tion:  A  Book  of  Souroet  and  Origi$tal  Dieoue* 
•tons  (New  York,  1912).  History:  H.  T.  Buckle, 
Hiatory  of  dvilieation  in  England  (2  toIs., 
London,  1867-61 ;  new  rev.  ed.,  New  Yoric, 
1904) ;  Sir  Reaty  Maine,  Ancient  Late,  ita  Con- 
nection icith  the  Bariy  Biatory  of  Society  and 
ita  Relation  to  Modern  Ideaa  (London,  1861; 
4th  Amer.  ed.,  New  York,  1906) ;  id.,  Leoturea 
on  the  Early  Eiatory  of  Inatitutiona  (London, 
1876;  7th  ed.,  ib.,  1897);  Friedrich  Battel, 
Bietory  of  Monhind,  English  translation  1^ 
A.  J.  Butler  (8  vols.,  New  York,  189e-«9). 
Systematic;  L.  A.  J.  Qnetelet,  Bur  la  thiorie  dea 
probabili$4»  appligu^ea  aua  aoienoea  moralea  et 
poUtiquea  (Brussels,  1846);  id.,  8%tr  la  atatia' 
tique  morale  et  lea  pnnoipea  qui  doivent  en 
former  la  baae  (ib.,  1848);  id.,  Du  ayathna 
aooiale  et  dee  loia  qui  le  r4g^mt  (Paris,  1848) ; 
Auguste  Comte,  Syatbme  de  politique  positive: 
Ott  traits  de  aooioloffie  (Paris,  1861-54;  Eng. 
trans,  by  Harriet  lurtinean,  new  ed.,  3  vols., 
London,  1806) ;  Charles  Darwin.  Origin  of  Spe- 
oiea  (ib.,  1869;  new  ed.,  New  York,  1906) ;  Her- 
bert Spencer,  SyntheUo  Philoaophy  (London, 
1860-96;  including  Prinoiplea  of  Biology,  rev. 
ed.,  2  vols..  New  York,  1898-1900;  PrUufiplea  of 
Sociology,  rev.  ed.,  3  vols.,  ih.,  1806-97;  Prin- 
oiplea of  Ethioa,  rev.  ed.,  2  vols.,  ib.,  1902 ) ;  Dar- 
win, Deacent  of  Man  {2  vols.,  London,  1671 ;  new 
ed.,  New  York,  1909) ;  A.  R.  Wallace,  Darvxn- 
iam  (2d  ed.,  London,  1890) ;  Emile  Durdcbeim, 
Lea  riglea  de  la  m^thode  aociologique  (Paris, 
1896) ;  G.  J.  Romanes,  Dartdn  and  After  Dar- 
win (2  vols.,  Chicago,  1895-96) ;  Jean  Demoor 
and  others,  Evolution  by  Atrophy  in  Biology 
and  Sociology,  in  "International  Scientiflc  Se- 
ries," vol.  Ixxix  ( Eng.  trans.,  New  York, 
1899 ) ;  J.  B.  Haycroft,  Darwiniam  and  Race 
Progreaa  (2d  ed.,  London,  1900) ;  Fritz  BerolE- 
heimer,  Syatem  der  AaoMs-  und  WirtadMfta- 
phUoaophie  (3  vols^  Munich,  1904-07) ;  George 
ChattertoD-HiU,  BeredUy  and  Beleetion  m  ^9o- 
eiology  (London,  1907) ;  Oeorg  Simmel,  Soeiot- 
ogie:  Vnteraw^n^en  Hber  die  Formen  der  Ver- 
gellaokaftung  (Leipzig,  1908);  Ludwig  Oum- 
plowicz,  SosialphUoaophie  im  JJmriaa  (Inns- 
bruck, 1010);  C.  A.  Herter,  Biological  Aapecta 
of  Buman  Problems  (New  York,  1911);  Paul 
Caullet,  ElSmenta  de  aooiologie,  la  aeience  et 
I'art,  lots  et  kypomaea  (Paris,  1018);  C.  M. 
von  Unruh,  Zur  Biotogie  der  Botiatvwrtachaft 
(Leipzig,  1914).  Applied:  Montesquieu,  Eaprit 
dea  loia  (Paris,  1868;  Eng.  trans,  by  Thomas 
Nugent,  rev.  ed.,  2  vols.,  London,  1902) ;  L.  F. 
Ward,  Dynamic  Sociology  (2  vols..  New  York, 
1883) ;  Ouillaume  de  Greef,  Introduction  i  la 
aooiologie  (2  vols.,  Brussels,  1886-89);  S.  N. 
Patten,  Theory  of  Social  Forcea  (Philaddphia, 
1896);  F.  H.  Giddings,  Prindplea  of  Sooiology 
(New  York,  1896) ;  A.  E.  P.  SchBffle,  Bau  und 
Lehen  dea  aooialen  KSrpera  (2d  ed.,  2  vols., 
Tubingen,  1896) ;  Gabriel  Tarde,  Social  Lawa: 
An  Outline  of  Sociology,  English  translation  by 
H.  C.  Warren  (New  York,  1809);  F.  H.  Old- 


Digitized  by 


Google 


SOCKETB 


80CBATB8 


dings,  Induetioe  Sooiologj/  (ib.,  I90I);  E.  A. 
Roes,  Booial  Control  (ib.,  1901);  E.  B.  T^lor, 
PrioUtioe  OuUure  (4tli  ed.,  ib.,  1903)  ;  Oabrid 
Ttade,  Laws  of  Imitation  (Eng.  trans,  frcm  2d 
Fr.  ed.  by  £.  C.  Parscnu,  ib.,  1908);  Herbert 
Spencer,  Studif  of  SoeMopy,  in  "Intemattonal 
Sciemtiflc  Series,"  vol.  t  (ib.,  1903) ;  E.  A.  Roea, 
Foundatiotu  of  Society  (ib.,  IMS) ;  Dealey  and 
Ward,  Temt'Book  of  Sooiologi/  (ib.,  1806) ;  J.  O. 
Frazer,  Lecturct  on  the  Early  Hiatory  of  the 
Kingship  (ib.,  1005) ;  Raonl  de  La  Oraaserie, 
Les  prinoipea  sooiologiques  du  droit  dvU  ( Paris, 
1906) ;  Ia  F.  Ward,  Applied  Somology  (Boston, 
1906) ;  QuiUaaBe  de  Qreef,  Booiotogie:  la  sfrtio* 
ture  g^ninUe  des  sociMs  (3  toIs.,  Bnissels, 
1007-^);  J.  O.  Frazer,  The  CMden  Bough:  A 
Study  in  Uagio  and  IMigion  (3d  ed.,  10  vols., 
London,  1907-13) ;  C.  D.  Wright,  Outline  of 
PraoticaA  Sociology  (7th  ed..  New  York,  1909) ; 
Ludwig  QumplowioE,  Der  Rassenkampf  (2d  ed., 
Innsbruck,  1900 ) ;  L.  T.  HoUioose,  Bocial  Evo- 
lution and  PoHtioal  Theory  (New  Yorlc,  1911) ; 
W.  G.  D.  and  C.  D.  Whetham,  Haroditfi  and 
Booiety  (London,  1912) ;  Arthur  Boehard,  Let 
Una  de  la  Sociologie  toonomique  (Paris,  1013) ; 
C.  A.  Ellwood,  Booiology  md  Modem  Booial 
Problems  (rev.  ed..  New  York,  1013)  ;  Gaston 
Richard,  La  question  sooiale  et  le  mouvement 
phUoaophique  au  XlXme  aiide  (Paris,  1014), 
containing  a  bibliography;  E.  C.  Hayes,  Intro- 
duotion  to  the  Study  of  Booiology  (New  York, 
191S);  F.  W.  Blackmar  and  OUlin,  OutUnea 
e/  Booiology  (ib.,  1916) ;  Benjamin  Kldd,  Social 
Evolution  (new  ed.,  ib.,  1915) ;  Emile  Durck- 
heim.  Elementary  Forma  of  the  ReHgioua  Life, 
English  translation  by  J.  W.  Swain  (ib.,  1916) ; 
also:  Washington  Gladden,  Booial  Salvation 
(Boston,  1902) ;  T.  C.  Hall,  Social  Solutions  in 
the  Light  of  Christian  Ethics  (New  York,  1910), 
containing  a  bibliography;  Walter  Rauschen- 
tniscfa,  Chriatianieing  the  Social  Order  (ib., 
1912) }  W.  M.  Baleh,  Christianity  and  the  Labor 
Movement  (Bostcm,  1912) ;  Josiah  Strong,  New 
Worid■Baigi01^  (New  York.  1915).    See  Ao- 

CLDUTIZATION ;  CBIHntOfAQT;  CaOWD;  DiPBITD- 
BNTS ;  .Fakilt  ;  Man. 

SOCKETB.   See  Salmon. 

S0C0B30.  A  town  of  the  Department  of 
Santander,  Colombia,  formerly  its  capital,  14S 
miles  northeast  of  BogotA  (Map:  Colombia, 
C  2).  Its  chief  industries  are  the  weaving  of 
nanUca  and  the  manuteotore  of  straw  hats. 
Fop.,  1018,  11,487.  The  town  was  founded  in 
1640  and  after  ita  destruction  in  1081  moved 
to  its  present  locati<m.  In  1781  a  fOTinidable 
revolt  took  place  here,  and  in  1810  there  was 
issued  a  formal  deelaratioB  of  Ind^tradence 
from  Spain. 

SOCOTBA,  iH-  SOSOTBA,  ab-Wtrh  or  s6k^ 
6-trk.  A  British  protectorate,  an  island  in  the 
Indian  Ocean,  at  the  entrance  to  the  Oulf  of 
Aden,  about  147  miles  east  of  Cape  Guardafui 
(jUkp:  Africa,  K  3).  It  is  72  miles  long  and 
22  miles  broad.  Area,  1382  square  miles.  The 
centre  of  the  island  is  occupied  by  the  Haghier 
chain,  attaining  nearly  5000  feet.  The  coasts 
are  partly  fringed  by  cliffs,  mostly  low.  There 
is  a  long  plain  of  drifted  sand  along  the  south 
shore.  The  valleys  are  well  water^  and  rich 
in  vegetation.  The  climate  is  hot  and  dry.  The 
dry  season  lasts  from  Ha^  to  October,  during 
which  time  there  is  practically  no  rain  In  the 
lover  parts  of  the  idaad,  and  many  rivers  be< 
eome  dry.  The  flora  is  varied,  with  many  aro- 
matic epeeiea,  as  n^irh,  franldnomse,  aloes,  ete. 


There  is  little  agriculture.  The  principal 
commercial  products  are  ghee,  aloes,  and  in- 
cense,  which  are  exported  to  Bombay,  Zanzibar, 
and  Arabia.  The  natives  ke^  extensive  herds 
of  goats  and  cows.  The  population  is  esti- 
mated at  12,000— a  mixed  race  of  Aimbs  and 
Hindus  who  are  found  akng  the  coasts,  and 
the  Sokptri,  who  are  also  beUered  to  be  of 
Arabic  origin  and  are  confined  principally  to 
the  monntainouB  districts.  It  was  occupied  bv 
the  Portuguese  at  the  banning  of  the  sixteentli 
century.  Since  1876  Socotra  has  been  under  the 
gOTenimeot  of  Aden,  which  pays  a  small  subsidy 
to  the  Sultan  of  Keshin,  to  whom  it  belonged. 
It  was  formally  placed  under  British  protection 
b^  agreement  with  the  Saltan  in  1886,  together 
with  several  neighboring  islands.  Native  rule 
is  maintained. 

S0CBATE8,  sOk^rA-tez  (Lat,  from  Gk.  Zv 
Kpdnis)  (469-399  B.O.).  An  Athenian  philoso- 
pher. He  received  as  a  boy  only  the  old- 
fashioned  elemmtaiy  educaticn  in  music  and 

Smnastics,  but  later  fomiUarised  Umsdf  witii 
e  education  of  the  Sophists  in  rhetoric  and 
dialectics,  with  tiie  speculations  of  the  Ionic 
philosophers,  and  all  the  culture  of  Periclean 
Athens.  Plato  r^resents  him  as  veiling  behind 
an  ironical  profession  of  ignorance  an  ingoiuity 
and  resourcefulness  that  msAe  him  more  than  a 
matoh  for  the  most  distinguished  specialists. 
Xent^hm,  while  afiSrming  that  Socrates  held 
the  proper  study  of  maiwind  to  be  the  moral 
life  of  man,  adds  tiiat  he  was  by  no  means  un- 
versed in  tlie  curious  inutititiee  of  mathematical 
and  physical  speculation.  He  followed  at  first 
the  craft  of  his  father,  a  sculptor,  and  tradition 
attributed  to  him  a  group  of  the  three  Graces 
draped,  which  Pausanias  saw  on  the  Acropolis. 
The  greater  part  of  bis  mature  life,  however, 
was  spent  in  the  market  phuse,  streets,  and  pub- 
lie  resorts  of  Athens  in  conversation  witii  all 
who  eared  to  listen,  or  whom  he  could  lure  to 
render  an  account  of  their  souls  and  submit 
tbemselvefl  to  hia  peculiar  style  of  iDterrogaticm. 
In  Plato  and  Xenophon  he  has  no  other  occupa- 
titm,  except,  of  course,  the  civic  duties  of  every 
free-born  Athenian.  He  served  as  a  hoplito  with 
conspicuous  bravery  at  Potidtea  (432  B.C.), 
Delium  (424),  and  Amnhipolis  (422).  In  406 
B.C.  the  chances  of  the  lot  made  him  a  member 
of  the  senate  of  the  500  and  presidii^  prytanis 
on  the  day  vbea  the  illegal  motion  was  offered 
to  condemn  to  death  1^  one  vote  the  generals 
who  had  uMlected  or  been  unable  to  rescue  the 
wounded  after  the  naval  battle  of  ArginusR 
(q.v.).  He  refused  to  consent  to  the  putting  of 
the  vote,  de^png  the  anger  of  the  mob,  even  as 
a  few  years  later  he  wi&stood  the  tyrants  and 
refused  to  execute  the  command  of  the  "Thirty" 
when  they  bade  him  aseiat  in  the  arrest  of  an 
innoeent  citiaen,  Leon  of  Salunia.  Qy  hia 
wife,  Xaathlppei,  he  had  three  sons.  The  tradi- 
tion of  Xanthippe  as  the  scolding  wife  and 
typical  shrew  is  ignored  by  Plato,  who  merely 
mentions  her  presence  in  the  prison  on  the 
last  day  before  and  i^ter  the  dialogue  on 
inunortality. 

In  the  Apology  or  defense  which  Plato  puts 
into  his  mouth  on  his  trial,  Socrates  half  seri- 
oui^  affirms  that  his  peculiar  way  of  life  was 
a  nUBsion  imposed  upon  him  by  God.  The  oracle 
of  Delphi  (the  story  presupposes  that  he  was 
already  well  known),  in  response  to  the  question 
of  an  oitiiusiastic  rather  than  judidous  diseipte, 
had  pronounced  Socrates  the  wisest  of  men. 
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Conieioiu  that  hiu  aaHj  wiidom  was  ielf-knowl- 
ed^  the  knowledge  that  he  knew  nothinff,  he 
prooeeded  to  test  those  repnted  wise  at  Athou, 
ue  poet*,  the' Btateflmen,  the  artists.  In  each 
ease  the  value  of  the  specialist's  particular 
talent  was  more  than  nullified  hy  his  inability 
to  render  a  rational  account  of  it,  and  the 
false  conceit  of  a  larger  knowledge  pot  pos- 
sMsed,  and  he  inferred  that  it  was  his  diTinely 
ainted  mission  to  iaree  upon  his  fellowmcn 


SMI-knowledge  and  eonvioHm  of  ignorance  as 
the  first  step  toward  self-betterment.  Such  a 
profession  exercised  for  SO  or  40  years  amid 
a  gossipy  and  jealous  p<^ulation  brought  him 
more  notoriety  than  popularly. 

The  effect  was  heightened  by  the  startling 
contrast,  to  Qreek  feeling,  between  Socrates's 
exterior  and  the  dignified  and  impressive  de- 
meanor to  be  expected  of  a  great  teacher  and 
leader  of  men.  The  ungainly  figure;  the  pro- 
tuberant belly;  the  8il«ius-like  masque  with 
bald  head,  prominent  eyes,  and  wide,  uptumed 
nostrils ;  the  beggarly  garb ;  the  vulgar  in- 
stances and  homely  parables  in  which  his  wis- 
dom disguised  itself;  the  personal  oddities  of 
the  man;  his  hour-long  fits  of  staring  abstrac- 
tion; bis  ingenious  art  of  cross-examination 
entrapping  the  cleverest  into  self-contradiction; 
the  mysterious  admonitions  of  his  "Demon" 
or  inner  voice;  the  habitual  asceticism  of  this 
barefoot  philosopher,  content  with  bread  and 
water  and  one  garment  summer  and  winter, 
yet  iU>Ie  on  occasion  to  outdrink  and  outwatch 
and  outtalk  the  boldest  revelers  and  most  bril- 
liant wits  of  Athens — «11  these  traits  as  felt 
by  the  inner  circle  of  disciples  and  portrayed 
by  Plato's  art,  only  add  piquancy  to  the  demo- 
niac ptersonality  thus  half  revealed  and  lialf 
concealed.  But  to  the  multitude  they  only 
made  up  a  figure  of  comedy.  In  the  Oloudt  ot 
Aristophanes  (423),  the  man  whom  we  conceive 
as  the  antithesis  of  the  Sophistic  rhetoric  and 
the  founder  of  moral  and  mental  as  opposed  to 
physical  philosophy  appears  as  the  master  of 
a  "thinking  shop"  in  wnlch  pale-faced  disciples 
burrow  into  the  bowels  of  earth,  and  where  un- 
scrupulous fathers  can  have  their  sons  tuight 
the  art  of  making  the  worse  appear  the  better 
reason,  while  Socrates  himself  aloft  in  an  aSrial 
basket  "treads  the  air  and  contemplates  the 
sun."  The  comedian  is  not  bound  to  make  nice 
distinctions.  For  Aristophanes,  Socrates  was  an 
apt  comic  embf>diment  of  tiie  new  learning  which 
the  conservative  poet  detested.  Like  the  Soph- 
ists, he  occupied  the  young  men  with  something 
else  than  the  care  of  healthy  bodies,  and  he  re- 
sembled the  Sophists  in  the  unsettling  effect  of 
his  questioning  of  the  established  order.  Plato,, 
for  artistic  reasons,  puts  these  attars  of  com- 
edy as  manifestations  of  the  pq>nlar  prejudice 
in  the  forefront  of  the  Apology.  The  immediate 
causes  of  Socrates'  condemn^ion  were  probably 
the  hostility  aroused  by  his  ironical  comments 
on  the  democratic  method  of  deciding  great 
questions  by  the  lot  or  the  show  of  hands,  and 
the  distrust  felt  by  the  average  man  for  the 
leader  of  the  traitor  Alcibiades,  the  tyrant  Crit- 
iaSi  and  the  Philo-Laoonian  Xenophon.  In  309 
a  poet,  MeletuB,  a  demagogue,  Anytus  (a  prom- 
inent democratic  politician) ,  and  an  orator, 
Lycon,  presented  a  formal  charge  in  the  Court 
of  the  King  (Archon) :  "Socrates  is  guilty  of 
rejecting  the  gods  of  the  city  and  introducing 
new  divinities.  He  is  also  guilty  of  corrupting 
the  youth."    The  first  diarge  relates  to  the 


"Dttmonioi,"  or  divine  aonwthing,  often  referred 
to  by  Socrates,  about  whieh  a  lan^e  and  un- 
profitable literature  exista.  In  nato  it  is 
merely  the  voice  of  an  inward  spiritual  tact 
always  operating  natively  as  a  check  to  ac- 
tions, however  trtfiing,  opposed  to  the  true  inter- 
eato  of  the  soul.  OUier  writers  have  rqrarted 
it  with  superstitious,  psychological,  or  patho- 
logical Sourishes  after  their  kind.  Comqition 
of  youth  was  the  leriona  charge.  Hie  case  oame 
before  a  jury  of  about  001  msmbm.  Sooratea 
declined  (the  story  goes)  the  profefsional  aid 
of  the  orator  Lysias,  and  defraded  himself  In  a 
speedi  of  whieh  the  spirit  is  preserved  in  the 
Platonic  Apology,  a  masterpiece  of  art  in  its 
seeming  simplidty.  Condemned  by  a  small  ma- 
jority, he  took  still  higher  ground  when  it  came 
to  fixing  the  penalty,  and  proposed,  so  Plato 
says,  that  it  be  nuUntraanea  in  the  Prytanenm 
(q.v.)  as  a  public  benefactor.  At  the  solicita- 
tion of  Plato,  Crito,  and  other  friends,  he  finally 
proposed  to  pay  a  fine.  The  jury  naturally 
voted  by  an  increased  majority  for  the  alterna- 
tive penalty  of  death,  which  Socrates  doubtless 
expected  and  was  willing  to  accept  as  an  appro- 
priate crown  of  martyrdom  and  a  release  from 
the  approaching  infirmities  of  age.  The  rest  is 
told  m  two  immortal  dialngwiw  of  Plato.  Tin 
Crito  shows  us  Socrates  in  Hm  interrol  of  res- 
pite caused  by  a  reli^ous  festival  uid  the 
absence  of  the  sacred  ship  at  Delos,  resisting  the 
importunities  of  his  friends  that  he  should 
escape  by  bribing  his  jailers,  and  so,  as  he  says, 
in  very  deed  teachingyoung  men  by  his  example 
to  violate  the  law.  The  Phmlo  depicte  the  long 
final  day  spent  with  friends  in  oonversatifm  on 
the  immortality  of  the  soul,  and,  the  last  scene 
of  all,  "how  bravely  and  cheerfully  the  first 
great  mar^  of  inteUeetnal  liberty  met  his 
doom." 

The  self-control  which  he  exemplified  and  the 
self-knowledge  which  he  inculcated  are  the  key- 
note of  Socrates'  philosophy.  The  basis  of  his 
ethics  was  the  principle  or  paradox  that  all  vice 
is  ignorance,  and  that  no  man  is  willingly  bad. 
In  logic,  according  to  Aristotle,  two  things  may 
justly  be  attributed  to  him;  inductive  argu- 
ments and  the  quest  for  general  definiti<mB. 
But,  as  he  left  no  writing  we  cannot  tell 
what  ayettm  of  thought,  if  any,  he  constructed 
on  these  presuppositions  and  by  this  method. 
We  may  divine  that  he  was  much  more  than 
the  homely  Johnsonian  moralist  of  Xenophon's 
Memorabilia,  and  something  less  than  the  poetic 
dialectician  and  metaphysician  of  Plato.  But 
we  cannot  know.  Plato  was  a  cunning  dramatic 
artist,  and  the  seeming  simplicity  of  Xenophon's 
Memorabilia  is  no  warrant  of  ito  historical  fidel- 
ity. Tot  years  of  adventure  presumably  sqw- 
rate  Xenophon  from  the  conversations  whidi  he 
professes  to  record.  Both  the  Memorabilia  and 
the  minor  liatonic  dialc^es  doubtless  contain 
many  genuine  reminiscences  of  the  "real  Soc- 
rates." But  we  cannot  use  them  to  construct  a 
body  of  doctrine  for  him.  The  tremendous  influ- 
ence of  his  personality  remains  one  of  the  great 
facte  of  history.  Through  the  "complete  Soc- 
ratie"  Plato  and  his  pi^l>  Aristot^  he  deter- 
mined the  entire  subsequent  course  of  specula- 
tive thought.  The  "imperfect  Socratics,"  the 
founders  of  the  other  schools  of  ancient  philos- 
ophy, drew  their  inspiration  from  partial  as- 
pects of  his  character.  The  Socrates  who  wore 
tme  garmoit  summer  and  winter,  walked  bare- 
foot on  the  snow,  and  acclaimed  at  the  fair. 
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"How  muiy  things  tiiere  are  tint  I  do  not  need," 
became  thrmuh  Antisthenes  the  antiior  of  the 
Cynic  way  of  ufe  and  the  Stoic  philosophy.  The 
Socrates  who  was  all  things  to  all  men  was  the 
model  of  Aristippus,  the  founder  of  the  Cyrenaic 
(and  Epicurean)  philosophy  of  experience  and 
pleasure.  The  ideal  Socrates  depicted  in  the 
Platonic  Apology,  Orito,  Oorgias,  and  Phcedo 
became,  in  the  decay  of  the  old  religions,  the 
chief  religions  ^e  of  the  ancient  world,  and 
to  flttch  moralists  as  Epietetus,  Sciieca,  and 
Marcus  Aureliua  the  very  endMidiment  and 
gmde  of  the  higher  life. 

BiMiography.  E.  Q.  Zeller,  Socratet  and 
the  Bocratio  Schools  (Eng.  trans,  by  0.  J. 
R^chd,  3d  ed.,  London,  1885),  the  best  au- 
thori^  accessible  to  the  English  reader;  Joel, 
Dvr  echtv  und  der  amophxmtisoke  Soomtes 
(Berlin,  1901),  an  att«npt  to  extract  the  "real 
Socrates"  from  X^opbon's  MemoraitUUt;  also: 
J.  H.  Hyslop,  JVMmm  of  the  Gnek  PMUMophart 
(Kew  York,  1004) ;  J.  T.  Forbes,  Boorateg  (ib., 
1906) ;  Theodor  Oomperz,  Oreek  Thinkert,  vol.  ii 
(Eag.  trans.,  ib.,  1905) ;  W.  C.  Wright,  A  Short 
Hiatory  of  Oreek  Literature  (ib.,  1907) ;  P.  E. 
More,  "Socrates,"  in  Shelbitme  Baeays,  Siath 
Series  (ib.,  1900} ;  Ritter-Prelter,  Biatoria 
PhilosophitB  OrxBoitB  (9th  ed.,  Ootha,  1913); 
"Sokrates,"  in  Friedrich  LUbker,  BeaUeaikon 
de$  klast^dim  Altertums,  vol.  ii  (Sth  ed^  Leip- 
sig,  1914) ;  John  Burnet,  "Thales  to  Plato,"  In 
Oreek  PhUoaophy:  part  i  (Ijondon,  1914);  also 
general  histories  of  Greek  philosophy. 

SOCBATE3,  Bumamed  Scholastioub  (c.380 
AJ>.-?).  A  Gredc  Church  historian,  born  and 
'educated  at  Constantinople.  He  was  by  pro- 
fession a  lawyer.  In  his  later  years  he  traveled 
in  Paphlagonia  and  Cypnts.  His  work  on 
dinrdb  history,  'KKKk^narrue^  tsraptOf  appeared 
in  sevoi  books  about  430.  Intended  as  a  con- 
tinuation of  the  work  of  Eusebius,  it  covers 
the  period  305-489  and  for  that  period  famishes 
one  of  the  three  chief  sources  of  church  history 
(the  other  two  being  the  Works  of  Sozomen  and 
Theodoret,  qq.v.).  The  work  deals  particularly 
with  the  ecclesiastical  disputes  of  the  period. 
It  appears  in  English  in  A  Select  Library  of 
Ntcene  and  Post-Viome  Fathers  of  the  Christian 
Ohuroh,  second  series,  vol.  ii  (New  York,  1890- 
1904),  edited  by  PhiUp  Sehafl  and  Henry  Wace. 
For  informaticm  on  the  life  of  Socrates  consult 
the  introductions  to  the  Cambridge  edition  of 
his  work  by  G.  Beading  (1720)  and  the  Oxford 
edition  by  R.  Hossey  (18S3),  reproduced  by 
W.  Bright  (1878).  On  his  work  consult  F.  A. 
Holzhausen,  De  Pontibua  QuHmis  Socrates,  Sozo- 
memu,  ac  Theodorettts  in  Boribenda  Historia 
Sacra  Vsi  Sunt  (OOttlngen,  1826),  and  Franz 
Geppert,  Die  OueUcH  des  Eirt^en  historikera 
Sooratea  Bcholaatious  (Iteiprig,  1898). 

S0CBAT2S,  Pbxbon  or.  llie  name  popidarly 
given  to  three  chambers  hewn  in  the  face  of  ^e 
hill  of  Philopappns  at  Athens. 

SODA  (It.  soda,  soda),  or  SooroM  Cabbon- 
A.TB,  NsiCC^.  A  white  solid  substance  having  a 
strong  alkaline  reaction  and  crystallizing  with 
10  molecules  of  water,  Na^COi+lOH^.  In  com- 
merce it  appears  both  with  and  witiiout  water. 
Crystallized,  hydrated  sodium  carbonate,  also 
called  "sal  soda,"  is  the  common  washing  soda; 
sodium  bicarbonate,  or  "acid"  sodium  carbonate, 
NaHCOb,  is  the  common  cooking  soda,  an  im- 

Sortant  constituent  of  all  baking  powders.  The 
ry  carbcnate,  NsiCC^  is  usod  in  enormous 
qtuntities  in  the  mannftuiture  of  (^ass  and 


soap.  Native  sodium  cartxmate,  or  "sodium  ses- 
qutcarbonate,"  Na,C0,.NaHC0,+2H,0,  is  foimd 
to  some  extent  in  all  dry  regions,  notably  in 
Hungary,  Egypt,  and  the  deserts  of  Africa,  Asia, 
and  North  and  South  America,  but  in  no  other 
country  doee  it  occur  in  greater  quantities  than 
in  the  region  lying  east  of  tiie  Sierra  Nevada 
Mountains.  The  mineral  is  known  as  natron, 
trona,  or  urao.  Formerly  most  of  the  sodium 
carbonate  of  commerce  was  derived  from  the 
ashes  of  obtain  plants,  chiefly  barilla  and  kelp, 
but  at  the  presont  time  the  miantity  derived 
from  all  other  sources  is  insignificant  when 
compared  with  that  manufactured  from  common 
salt. 

Natural  soda,  whidi  is  the  residue  obtained 
by  the  evaporation  of  natural  alkaline  waters 
without  the  aid  of  artificial  heat,  occurs  as 
white  incrustations  <hi  the  alkali  plains;  t^e 
most  important  d^osits,  however,  are  in  the 
form  of  "unks"  or  lakes  witliout  outlet,  in 
which  the  leachings  and  drainings  of  tiie  alkali 
plains  have  been  collected  and  concentrated.  In 
the  United  States  the  waters  of  three  lakes 
alone,  Albert  Lake  in  Oregon  and  Mono  and 
Owens  lakes  in  California,  are  estimated  to 
contain  more  than  118,000,000  tons  of  sodiiun 
carbonate  and  nearly  30,000,000  tons  of  sodium 
bicarbonate.  Owing  to  the  great  distance  from 
large  eastern  marlKta  and  the  cmisequent  high 
frc^ht  charges,  this  immense  supply  of  raw 
material  for  the  manufacture  of  the  various 
sodium  salts  hsks  not  entered  into  successful 
conunercial  competition  with  the  brine  deposits 
of  the  eastern  States,  Soda  ash  is  the  most 
important  of  these  products,  while  caustic  soda 
ranks  next.  The  total  tonnage  of  the  soda 
products  in  1900  was  more  than  five  times  and 
the  value  more  than  three  times  that  in  1889. 
The  quantities  and  values  of  sodium  compounds 
produced  in  the  United  States  during  1909,  ae- 
eordinff  to  the  Thirteenth  Cmsua,  are  given  in 
the  subjoined  table: 


noBiiois 

Tom 

VidM 

646,007 

tlO.MI,7M 

82.800 

1,816.031 

C*iiBtio  ftodft  

112,162 

4.230.964 

Bor&x  

20,164 

1.766,910 

Manufacture  of  Sodium  Carbonate.  Sodium 

carbonate  is  manufactured  commercially  by  sev- 
eral processes,  of  which  only  two  are  of  impor- 
tance—the Leblanc  process  and  the  Solvay  proc- 
ess, each  named  from  its  respective  inventor. 

The  French  Academy  of  Sciences  in  1776 
offered  a  prize  for  a  method  of  making  sodium 
carbonate  from  salt.  Among  the  processes  sub- 
mitted was  that  of  Nicolas  Leblanc,  which  was 
of  promising  merit,  and,  being  granted  a  pat- 
ent in  1791,  ne  began  the  manufacture  on  a  com- 
mercial scale.  The  Leblanc  process  is  regarded 
as  the  most  important  discovery  in  the  entire 
range  of  chemical  manufactures,  and  has  fur- 
nished about  one-half  of  the  world's  supply  of 
soda.  The  fact  that  It  produces  both  hydro- 
chloric add  and  bleaching  powder  as  by-products 
has  enabled  it  to  survive  competition,  but  the 
inlroduction  of  electrolytic  processes,  which 
also  yield  bleaching  powder  as  a  by-product,  is  a 
serious  menace  to  ito  future. 

The  Leblanc  process  consists  of  three  stages: 
1.  The  conversion  of  common  salt  (sodium 
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chloride)  into  Bodinm  sulphate  hy  the  action  of 
BUlphurio  acid,  accomplished  by  the  aid  of  heat 
in  a  rererberatory  furnace.  ThiB  Btage  is  called 
the  saltcake  process,  "salt  cake"  being  the  tech- 
nical name  applied  to  the  sodium  sulphate 
product.  Two  chemical  reactions  are  involTed 
in  this  stage,  viz. : 

NaCl  +  HtSO.  =  NaHSO.  +  HCl 
Naa  +  NaHSO.  =  Na^.  +  HQ. 

2.  Ihe  decomposition  of  the  sodium  sulphate 
1^  means  of  calcium  carbonate  and  coal,  at  a 
high  temperature  in  a  furnace,  the  result  being 
a  crude  product  known  as  "black  ash,"  which 
conslBts  of  Bodinm  carbonate,  calcium  sulphide, 
calcium  oxide,  calciiun  carbonate,  and  amall 
quantities  of  other  flubstances.  The  prinoipal 
reactionB  taking  place  in  this  stage  of  the 
process  may  he  e^ressed  by  the  following 
chemical  equations: 

Na^.  +  20  =  2C0,  +  Na,S 
Na,8  +  CaCO,  =  Na,CO,  +  CaS. 

3.  The  extraction  of  the  sodium  carbonate  by 
treating  the  black  ash  with  water  to  dissolve  the 
sodium  salt,  which  yields  a  solution  called  "tank 
liquor,"  containing  also  sodium  hydrate.  The 
.eiystalB  of  sodiiun  carbonate  are  obtained  ulti< 
mately  by  evaporation,  and,  when  calcined,  yield 
the  dry  sodium  carb<mate  of  commerce,  techni- 
cally known  as  eoda  ash.  The  calcium  sulphide 
remaining  undiasolved  in  the  residues  is  treated 
for  its  sulphur  content,  and  the  hydrochlorie 
acid  produced  in  the  first  Btage  of  the  Leblane 
process  is  saved  for  use  partly  as  such,  partly 
for  making  bleaching  powder.  In  this  manner 
from  first  to  last  there  is  practically  nothing 
wasted  WDBept  the  calcium. 

The  transformation  of  the  salt  cake  into  black 
ash  is  generally  carried  out  in  a  reverberatory 
furnace  (Fiir.  1),  called  a  "bladc-ash"  or  "ball- 
ing furnace."  Usually  100  pounds  of  salt  oike, 
100  pounds  of  calcium  carbonate,  and  SO  pounds 


Fluttoth'nfn^ 


PlO.  1.  LONamTDtMAL  MBCTIOir  or  A  BUCK-ASB  FUBNAO. 

of  coal  dust  form  a  charge.  The  hand-worked 
fumaee  is  a  kmg  rererheratory  with  a  himper  in 
tiie  roof  throng  which  the  charge  is  dropped 
into  the  first  hearth  near  the  flue  where  the  heat 
is  not  very  high;  after  thorough  drying  and 
heating,  the  material  is  raked  down  onto  the 
second  or  "balling  hearth,"  where  the  tempera- 
ture is  UBually  about  1000°  C,  and  thoroughly 
rabbled  until  it  becomes  a  thick,  pasty  mass 
from  which  aurbonio  acid  gas  escapes  freely. 
As  soon  as  the  salt  cake  u  decomposed,  the 
char^  begins  to  stiffen  and  carbon  monoxide 
(CO)  is  evolved,  as  is  shown  by  jets  of  blue 
flame  (the  carbonic  oxide  Ib  produced  by  the 
action  of  coal  on  the  excess  of  calcium  carbonate 
present) .  The  charge  ie  then  raked  into  a 
ball  and  removed  from  the  furnace  to  an  iron 
truck,  the  escaping  bubbles  of  gas  causing  the 
pasty  mass  to  become  porous.  The  shallow 
iron  pan  between  the  furnace  hearUi  uid  the 
flue  to  the  chimney  is  used  for  the  evaporation 
of  the  tank  liquor  obtained  by  the  lixiviatton  trf 


the  black  ash  in  the  third  Btage  of  the  process. 
The  furnace  operation  is  quite  difficult,  and  al- 
though the  heavy  tools  are  suepended  by  chains, 
the  temperature  is  so  intense  that  ihe  quantity 
a  man  can  handle  at  one  time  is  timitea  to  300 
pounds.  In  order  to  eliminate  expensive  hand 
labor  and  to  work  larger  chaises,  revolving 
<7lindrieal  black-ash  fnmaees  are  nsed;  the 
eommra  siz^  18  feet  l<nig  and  10  or  12  feet 
diameter,  can  treat  as  much  as  three  or  four 
tons  of  salt  cake  in  two  hours.  The  lixiviation 
of  the  black  ash  is  accomplished  in  a  series  of 
terraced  tanks  each  with  a  false  bottom  per- 
forated with  small  holes.  The  uppermoet  tank 
is  charged  with  black  ash,  and  water  added  to 
cover  the  charge;  the  solution  of  sodium  car- 
bonate formed,  being  heavier  tium  wat«r,  sinke 
to  the  bottom  of  tiie  tank  and  is  passed  throng 
the  perforations,  and  is  withdrawn  by  means  of 
a  pipe  which  delivers  it  to  the  seoond  tank  in 
the  series,  through  which  it  passes  to  the  tibird 
tank,  etc.  The  operation  is  continuous,  fresh 
water  being  added  to  the  nearly  ffldiausted.  ash 
in  the  uppermost  tank  to  yield  an  unbroken 
flow  of  strong  liquor.  Good  tank  liouor  con- 
tains approximately  23.6  per  cent  of  sodium 
carbonate  and  sodium  hydrate. 

The  8<dTa7  prooees,  or  *^mm<Hiia-soda  pro^ 
ess,"  is  based  on  the  fact  that  hydrogen-anuno- 
nium  carbonate,  (NH«^H00k,  is  dec(»npaeed  by  a 
strong  solution  of  common  salt,  yielding  sodium 
bicarbiNiate  and  ammoninm  ehloride,  as  shown 
hy  the  equaticm: 

(NH.)HCO,  +  NaCl  =  NaHCO,  -\-  NH.C1. 

The  brine  is  first  saturated  with  ammonia* 
gas,  and  the  cooled  amnKmiac^  liquor  is  sobse- 
quently  charged  in  carbonating  towers  with 
carbonic  acid  gas  under  moderate  pressure;  the 
sodium  bicarbonate,  beii^  much  less  soluble, 
separates  and  leaves  the  more  soluble  ammo- 
nium chloride  in  scdution,  frcnn  which  the  am- 
monia is  Bubflequently  recovered  by  treatment 
with  lime.  The  sodium  bicarbonate  ia  converted 
into  sodium  carbonate  by  calcination,  sjid  the 
earbonie  acid  gas  evolved  is  again  utilised  to 
carbonate  a  second  quantity  of  anunonfaeal 
brine.  In  tills  cycle  01  op^atloos  no  salphnric 
acid  is  required  and  no  hydrochlorie  sicid  is 
evolved. 

The  reactions  involved  in  the  ammonia-soda 
process  were  known  to  a  German  chemist,  Vogel, 
SB  early  as  1822.  They  were  patented  by  H.  C. 
Dyar  and  T.  Hemming  about  1838,  but  the 
process  was  not  perfected  until  1878.  In  1868 
Ernest  Solvay  (q.v.},  a  Belgiui  mannfaetoring 
chemist,  constructed  the  fliat  sueeessfnl  plsnt, 
which  has  led  to  an  enormous  development  of 
the  industry. 

Sodium  Hydroxide,  Sodium  Hydrate,  or 
Caustic  Soda,  NaOH.  This  is  of  importance 
next  to  sodium  carbonate  only,  on  account  of 
its  use  in  enormous  quantities  in  refining  fats 
and  vegetable  oils,  and  in  the  manufacture  of 
soap.  In  appearance  it  is  a  white  solid,  stron^y 
caustic  and  highly  deliquescent.  It  is  readi^ 
soluble  in  water,  with  evolution  of  heat,  and  by 
cooling  a  concentrated  s<duticHi  to  8*  C.,  a  de- 
posit of  crystalline  sodium  hydrate  (SNaOH  + 
7HjO)  is  obtained. 

Sodium  hydroxide  is  one  of  the  strongest 
alkalies  known.  On  a  large  scale  it  is  manu- 
factured by  the  action  of  milk  of  lime  (ealeium 
hydrate)  upon  a  boiling  soluti<m  f>f  sodium  car- 
bonate whereby  calcium  carbonate  is  preeipi- 
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tat«d,  and  sodium  hydrate  remains  in  the  boIu- 
tion.   The  reaction  w 

TffRfiO,  +  Ca(OH),  =  CaCO,  +  2NaOH. 

After  the  removal  of  the  aolid  calcium  carbonate 
the  eolation  is  evaporated,  and  finaUv  yields  the 
solid  sodium  hydrate.   One  of  the  enief  souroes 
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of  supply  is  the  tank  liquor,  produced  in  the 
manufacture  of  sodium  carbonate  by  the  Leblanc 
process  (see  above).  The  tank  liquor,  contain- 
ing essentially  sodium  carbonate  and  sodium  hy- 
drate, is  heated  to  boiling  and  an  exeess  of  lime 
is  stirred  into  the  mixture.  The  sodium  sul- 
phide present  in  the  tank  liquor  is  oxidized  to 
•odium  sulphate  by  the  combined  action  of  air 
injected  into  the  mixture  and  of  sodium  nitrate, 
which  is  added  for  the  purpose. 

Sodium  hydrate  has  been  manufactured  to  a 
considerable  extent  by  the  electrolysis  of  brine, 
also  by  the  direct  electrolysis  of  fused  common 
■alt.  The  two  best  known  electrolytic  processes 
are  the  Anssig  "bell  process"  and  the  Acker 
proceaa.  The  former  has  been  under  develop- 
ment at  Aussig.  The  broad  features  of  the 
method  are  illustrated  in  Fig.  2.  In  this  dia- 
gram, a  represents  the  anode,  b  the  solution  of 
common  brine  which  forms  the  electrolyte,  d  the 
bell,  and  c  the  cathodes;  e  is  the  pipe  through 
which  fresh  brine  is  supplied  and  g  serves  to 
carry  away  tlie  clUorine  gas.  The  caustic  alkali 
solution  overflows  through  the  pipe  f.  A  cur- 
TWt  efBeieney  of  from  86  to  90  per  cent  is 
claimed  and  the  stroigth  of  the  alkali  solution 
varies  between  100  and  150  grams  of  caustic 
■oda  per  liter. 

In  the  Acker  fusion  process,  which  is  employed 
at  Niagara  Falls,  N.  Y.,  the  electrolyte  cooBista 
of  fused  salt  and  the  cathode  of  molten  lead;  a 
diagrammatic  sketch  of  the  cell  is  shown  in 
Fig.  3.  K  represents  the  connections  between 
the  bua  bar  and  the  anodes  O,  F  the  cell  walls. 
H  the  upper  level  of  the  fused  salt  dectrolyte, 
which  overlies  the  moltoi  lead  cathode  /.  A 
steam  jet  at  the  side  of  the  cell  circulates  the 


molten  lead  cathode,  and  the  decompoeition  of 
the  lead-sodium  alloy  produced  is  accomplished 
in  a  swarate  vessel. 

SODA  WATEB.  A  form  of  aSrated  water 
cbai^g[ed  with  carbcmioacid  ns  and  used  either 
plain  or  in  combination  with  various  flavoring 
sirups  and  other  materials  as  a  beverage.  The 
first  use  of  fruit  syrups  with  soda  water  is 
credited  to  Eugene  Roussel,  the  proprietor  of  a 
perfumery  estfwlishment  in  Philadelphia,  early 
in  the  nineteenth  century.  Somewhat  later 
John  Matthews  of  New  York  began  the  manu- 
facture of  soda  water  apparatus  with  a  wooden 
generator,  gasometer  and  pump,  whilo  the  orna- 
mental sou  water  fonntain  is  said  to  be  the 
invention  of  G.  D.  Dows,  of  Massachusetts. 
After  being  used  extensively  in  the  United 
States,  selling  at  about  $226  each,  the  soda 
mUir  fonntain  was  exhibited  at  the  Paris  Ex- 
position of  1867,  a  date  that  marked  the  intro- 
duction of  soda  water  in  Europe.  Ice  cream 
soda  water  was  a  later  development,  being  at- 
tributed to  Robert  H.  Greoi,  while  the  Phila- 
delphia Centennial  Exposition  of  1876  saw  not 
only  the  industry  firmly  establided  but  the 
general  use  of  soda  water  as  a  beverage.  See 
AfiBATBD  Waters;  Bottuno. 

SODDT,  Fbedeeicx  (1877-  ).  A  British 
chemist,  born  in  Eastbourne,  England.  He 
studied  at  Eastbourne  Collie,  the  Univer* 
sity  Collie  of  Wales,  and  Merton  CoU^e,  Ox- 
ford, and  also  under  Sir  Ernest  Ruuerford 
(q.v.)  in  Montreal  and  with  Sir  William  Ram- 
say (q.T.)  io  London.  He  was  demonstrator  of 
chemistry  in  McGill  University  during  1900-02; 
lecturer  in  chemistry  and  radioactivity  in  Glas- 

f:ow  during  1904-14;  and  thereafter  was  pro- 
essor  of  chemistry  in  Aberdeen.  He  was  presi- 
dent of  the  ROntgen  Society  during  1905-06, 
was  elected  a  fellow  of  the  Royal  Societv  in 
1910,  and  was  awarded  the  Canniiszaro  Prise 
hy  the  Accademia  dei  Lincei,  Rome,  in  1913. 
Hia  special  field  is  radioactivity  (q.v.),  and  he 
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published:  Radioaotimty,  an  Elementary  Trea- 
tise from  the  Standpoint  of  the  Dieintegration 
Theory  (1904);  The  Interpretation  of  Radium 
(1909) ;  Matter  and  Energy,  in  the  "Home  Uni- 
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versity  Library  Series"  (1012);  Chemiatry  of 
the  Radio-^ementa  (1912-14). 

80DEN,  zyden.  (Hans  Kabl)  Hbbuarn, 
Babon  ton  (18S2-1014).  A  German  Protestant 
theolqg^an  and  pastor,  bom  in  Cincinnati,  Ohio. 
He  was  educatm  at  Eaalingen,  Urach,  and  Tu- 
bingen, and  was  a  vicar  in  varioua  places  from 
1876  to  1880.  From  1880  to  1882  he  was  a 
pastor  in  Dresden,  then  in  Chenmitz  (1882- 
86),  and  in  1887  he  to<^  charge  of  the  Jerusa- 
lenukirche  in  Berlin.  In  1893  he  waa  appointed 
associate  professor  of  theology  in  the  University 
of  Berlin.  Baron  von  8ot^  spent  20  years, 
with  the  assistance  of  other  BcholarB,  in  collect- 
ing and  comparing  manuscripts  of  the  New 
Testament.  He  asserted  that  the  Greek  text 
read  at  present  is  not  essentially  different  from 
tiie  earliest  versions.  His  publications  include: 
Philipperbriefe  (1890;  2d  ed.,  1909) ;  Paiattiaa 
and  seine  OeaohioMe  (1899;  3d  ed.,  1910); 
Reuebriefe  ana  Poi^tina  (2d  ed.,  1901);  Ur- 
ohrittUohe  Literaturge^^hte  (1906;  Ehig. 
trans.,  HiHory  of  Early  Chriatia/n  Litenitufv* 
1906) ;  Die  widh^atm  Fragm  in  Lebm  Jmu 
(2d  ed..  1909).  also  oontributed  voL  lii  to 
the  Bandkommmtar  mum  Neum  Tettammii 
(1890). 

SOSEBBEBO,  sTder-ber'y',  Hjalmab  Em. 
Pbed&ik  (1869-  ).  A  Swedish  author,  bom 
In  Stockholm.  Educated  at  Upsala,  he  engaged 
in  journalism,  and  later  entered  the  customs 
service,  but  turned  to  literature.  He  showed 
himself  a  realistic  portrayer  of  Stockholm  life 
in  the  story  FdrvUleUer  (1895),  followed  by 
Hiatorietter  (1898) ;  the  romances  Martin 
Birck'a  ungdom  (1901)  and  Doktor  Glm  (1906) ; 
the  dramas  Oertrud  (1906)  and  Aftonatjeman 
(1912);  Hjdrtata  uro  (1909),  daily  observa- 
tions; and  Den  aUvaraamima  leken  (1912),  a 
story.  His  translations  of  some  of  Anatole 
France's  work  are  noteworthy.  SOderberg  came 
to  be  recognized  as  one  of  the  most  important 
authors  of  modem  Sweden.  His  humor  is  n%a- 
tived  by  underlying  pessimism  and  skepticism. 

SttDXBEAMN,  ■yder-himu'.  A  seaport  of 
Sweden  an  a  small  inlet  of  the  Gulf  of  BoUmia, 
136  miles  north  of  Stockholm  (Map:  Sweden, 
F  6).  It  has  flour  and  saw  mills,  inm  woi^ 
breweries  and  wood  pulp  factories,  and  exports 
timber,  iron,  and  wood  pulp.  Pop.,  1910,  11,412. 

SODEB.TEUE,  se'dSr-tfil'ye.  A  town  of  the 
lAn  of  Stockholm,  Sweden,  15  miles  southwest 
of  the  city  of  Stockholm,  of  which  it  is  practi- 
cally a  suburb  ( Map :  Sweden,  F  7 ) .  The  town 
is  on  the  SOdertelje  Canal,  which  connects 
Lake  MBJar  with  the  Baltic.  It  is  a  noted  sum- 
mer resort,  with  mineral  springs.  There  are 
machine  shops,  match  factories,  and  spinning 
and  weaving  mills.   Pc^.,  1910,  11,060. 

SOlOEBWALLf  sfi'dSr-wil,  Kkut  Pbedbik 
(1S42-  ).  A  Scuidinavian  philologist,  bom 
at  DrOngsered  in  Halland,  south  Sweden.  In 
1868  he  entered  the  University  of  Lund,  where 
he  became  decent  in  1865,  adjunct  professor  in 
1872,  assistant  profeeaor  in  1886,  and  professor 
of  Scandinavian  languages  in  1892.  In  the  lat- 
ter year  be  was  also  elected  to  the  Swedish 
.^:ademy.  In  1907  lie  retired  from  his  profes- 
sorial duties  in  order  to  devote  his  entire  atten- 
tion to  the  great  Ordbok  Sfver  Bvenaka  SprAket, 
the  great  dictionary  of  the  Swedi^  Academy, 
of  which  he  had  become  an  editor  in  1884  and 
editor  in  chief  in  1892.  Thou^  the  publicatiui 
of  this  work  was  hegun  in  1802  (Lund),  by 


1916  it  had  only  reached  the  letter  E.  Among 
other  works  of  importance  published  by  SSder- 
wall  are:  Om  verhets  rektion  i  fomavenakim 
(1864);  Bufvudepokerna  af  svenaka  Sprifceta 
UthUdning  (1870);  and  his  important  Ordbok 
Sfver  avenaka  MedeltidaaprAket  (1884-1013). 

SOa>IUK  (Neo-Lat.,  from  It.  aoda,  soda, 
saltwort,  glasswort).  A  metallic  element  iso- 
lated by  Sir  Humphry  Davy  in  1807.  (See 
Cheuisthy;  PoTASBiuif . )  It  IS  oue  of  the 
most  abundant  of  the  chemical  elements,  the 
earth's  crust  eontaining  about  two  and  one-half 

Set  cent  of  it.  The  chloride  of  sodium  is  widely 
istributed  in  nature  as  halite  or  roek  salt, 
and  in  stdution  In  sea  and  other  natural  waters. 
Sodiiun  also  occurs  in  the  form  of  nitrate 
(soda  nitre,  or  Chile  saltpetre),  which  is  found 
abundantly  in  superficial  deposits  in  the  rainless 
districts  of  the  Pacific  coasts  of  Chile,  Peru, 
and  Bolivia;  as  the  sulphate  (glauberite)  or 
mirabilite;  as  the  carbonate;  ana  in  numerous 
minerals  of  more  complex  composition,  such 
as  cryolite,  the  various  feldqtars,  indudiag 
alMte,  labradorite,  oligoclase,  and  the  seolltes. 
Sea  plants  as  well  as  animal  organisms  like- 
wise contain  sodium  salts. 

The  preparation  of  tiie  metal  itself  may  be 
accomplished  by  decomposing  sodium  hydroxide 
by  electrolysis.  It  was  first  prepared  on  a 
large  scale  by  Sainte-Claire  DeviUe,  who  re- 
du^  sodium  carbonate  with  coal  and  chalk  at 
a  white  heat,  and  collected  the  resulting  metal- 
lie  sodium  under  coal  oil  In  suitable  condoisera. 
A  commercial  process  now  extensively  anplOTed 
was  invented  in  1886  by  Castner,  and  consists 
in  reducing  sodium  hydroxide  by  an  iron  car- 
bide prepared  by  adding  finely  divided  iron  to 
melted  pitch  and  oooking  the  mixture  in  large 
cylinders.  The  metal  is  distilled  over  into  con- 
densers and  is  purified  by  passing  through  linen 
under  petroleum  at  about  100°  C.  (212°  F.). 

Sodium  (symbol,  Na;  atomic  weight,  23.00) 
is  a  soft  white  metfil  possessing  a  silvery  white 
lustre  when  freshly  cut.  Its  specific  gravity 
is  0.9712  at  20'  C.  (68°  F.) ;  its  melting  point 
is97"  C.  (about  207°  F.),and  it  boils  at  877.6"  C. 
(1611.6°  F.).  It  is  one  of  the  best  conductors 
of  heat  and  electricity,  and  is  one  of  the  most 
electro-positive  metals.  Its  vapor  is  colorless 
when  seen  in  thin  layers,  but  has  a  purple  or 
vi<det  tinge  by  transmitted  light  when  seen  in 
quauti^.  Sodium  bums  with  a  bririit  yeOow 
name  mien  heated  in  the  air.  When  thrown  into 
cold  water  it  decomposes  it,  Ub^ating  hydrogra, 
but  not  with  sufficient  heat  to  ignite  the  latter, 
unless  the  temperature  of  the  water  is  above 
60°  C.  (140°  F.).  The  metal  readily  takes 
up  oxygen,  and  in  consequence  finds  its  chief 
use  in  the  preparation  of  aluminium,  boron, 
magnesium,  and  silicon,  by  reduction  from  tiie 
oxides.  Sodium  forms  alli^  with  ma^  metak, 
and  the  amalgam  with  mercury  is  employed  in 
the  extraction  of  gold.  It  combines  with  oxygen 
to  form  a  monoxide  (Na,0)  and  a  peronde 
(NatOi),  of  which  the  former  may  be  obtained 
by  beating  sodium  hydroxide  with  sodium,  yield- 
ing a  gray  mass,  which  melts  at  a  dull  red 
heat;  while  the  latter,  which  is  a  white  solid 
that  deliquesces  in  the  air,  is  formed  by  beating 
metallic  sodium  in  oxygen. 

The  salts  of  sodium  are  among  the  most  im- 
portant of  the  commercial  chemicals.  Sodium 
acetate  is  prepared  by  treating  acetic  acid  or 
vinegar  with  sodium  carbonaK,  filtering  the 
solution  and  concentrating  to  erystatlizaticai. 
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Sodium  arB«iate  ia  prepared  hy  fusing  arsenious 
acid,  sodium  carbonate,  and  sodium  ni^te,  dis- 
aoiring  tlie  resulting  mixture  in  hot  water, 
filtering,  and  crystallizing.  The  colorless  crys- 
tals thus  obtained  are  ofiSeial  in  the  pharma- 
copoBia  and  are  used  in  slcin  diBcases  and  as  a 
substitute  for  arsenic.  Mixed  with  eu^r  this 
salt  is  frequently  emplOTed  as  a  poison  for 
flies.  Sodium  bromide  and  sodium  iodide,  which 
are  prepared  by  decomposing  respectively  fer- 
Totu  bromide  and  ferrous  iodide  with  sodium 
carbonate,  are  white  cTTstalUne  ctmipounds  that 
find  Btmie  use  in  medidne  as  nerrous  sedatives. 
Sodium  carbonate,  the  soda  (q.v.)  of  commerce, 
is  a  colorless  crystalline  odorless  compound  with 
a  strong  allcaline  taste,  which  is  found  native 
in  many  mineral  waters  and  as  efBorescences  in 
the  neighborhood  of  soda  lakes.  Sodium  bicar- 
bonate, or  "acid"  sodium  carbonate,  is  a  colorless 
compound  which  finds  extrasive  use  in  the  manu- 
facture ot  bakii^  powders  and  of  artificial  min- 
eral waters,  and  also  in  medicine  as  an  antadd. 
{See  Soiu.)  Sodium  hypophoephite  is  pr^Mured 
by  treating  calcium  hypophoephite  with  sodium 
carbonate  and  recrystallizing  the  resulting  prod- 
uct from  alcohol.  It  forms  small  colorless 
crystals  tliat  are  deliquescent  and  finds  some  use 
in  medicine  as  a  restorer  in  exhausted  condi- 
tions of  the  nervous  system  and  as  an  ingredient 
in  the  syrup  of  hypophoephites.  Sodium  hypo- 
sulphite, or  more  correctly  sodium  thiosulpluite, 
is  prepared  by  decomposing  soluble  calcium 
thiotulphate  with  either  siKlium  sulphate  or 
sodium  carbonate,  resulting  in  the  formation  of 
a  colorless  crystalline  compound  tliat  is  efflores- 
cent in  dry  air,  and  is  used  in  photography  as 
a  solvent  for  the  unaltered  silver  chloride  or 
bromide  on  the  film,  and  in  medicine  as  an 
atterative  and  resolvent.  Sodium  silicate  is 
prepared  commercially  1^  fusing  sodium  car- 
bonate with  sand  and  a  small  quantify  of  char- 
coal in  a  revra-l)eratory  furnace  and  then  dis- 
solving prolou^ed  boiling  in  water.  (See 
Watbb  Glass.)  »>dium  sulphite  is  obtained  by 
passing  gaseous  sulphur  dioxide  into  a  solution 
of  sodium  carbonate  and  evaporating  the  miX' 
ture  to  dryness  or  crystallization,  resulting  in 
a  colorless,  transparent,  efflorescent  compoimd 
that  is  used  as  a  bleaching  agent  under  the 
name  of  "antichlore,"  in  the  manufacture  of 
paper,  for  the  purpose  of  removing  the  last 
toaoes  of  chlorine  from  the  bleached  pulp;  it 
is  also  employed  in  medicine  as  an  antrferment. 
Sodium  hyposulphite,  a  powerful  reducing  agent 
used  in  dyeing  and  calico  printing,  is  prepared 
from  acid  Bodinm  sulphite.  See  ^Iso  Glattbee'b 
Salt;  Salt;  SALTPsniB;  Soda;  etc. 

SOSnnc,  Medioai.  uses  or.  Sodium  com- 
pounds are  extensively  used  in  medicine.  Among 
the  mo«t  important  are  sodium  hydroxide  or 
omstic  soda,  which  is  applied  externally  to  de- 
atroy  occrescences  on  the  skin  and  as  a  caustic 
generally.  Sodium  acetate  is  a  valuable  diu- 
retic; sodium  bicarbonate  alkalinizee  the  blood 
and  secretions,  and  is  used  as  a  corrective  in 
functional  diseases  of  the  stomach ;  sodium 
cacodylate  is  employed  in  ansemia,  chorea,  and 
malaria;  sodium  nypophosphite  is  given  in  wast- 
ing diseases  in  combination  with  other  hypo- 
phoephites; sodium  iodide  Is  an  alterative  and 
replaces  the  potasnum  salt  when  the  latter  is 
too  irritating;  sodium  sulphate  is  a  saline 
purgative  commonly  known  as  Glauber's  salt; 
sodium  thioBulphate  is  an  antiseptic.  See  also 
Baouiias;  Sauozutes. 


SODIVK  HTFOCHIiOBITE,  SOLUTION  C9. 

See  I^ABAXBAQTn'S  SOLUTOtN. 

SOPITTM  VBOBBHATE.  See  Phosphates. 
SODZTTX  SnifKATZ.  See  Glaubeb's  Salt. 
SOiyOU  (Heb.  BSdOm)  and  OOUOBaLAH 

(Heb.  'imOrAh).  Two  ancient  cities  near  the 
Dead  Sea,  almost  invariably  spoken  of  together 
in  the  Bible.  With  Admah,  Zeboiim,  and  Zoar, 
they  formed  the  five  "cities  of  the  plain,"  which 
on  account  of  the  wickedness  of  their  inhabi- 
tants are  said  to  have  been  destroyed  by  a 
rain  of  brimstone,  perhaps  also  accompanied  by 
an  earthquake.  Lot  and  Us  family  were  tu 
only  ones  who  escaped.  His  wife,  however,  for 
disobedience  was  turned  into  a  pillar  of  salt 
(Gen.  xix.  1-^9;  Deut.  xxix,*  23;  Zeph.  ii. 
9;  Isa.  i.  9).  Some  scholars  say  the  cities  were, 
at  the  northern  end  of  the  Dead  Sea,  others  at 
the  southern  end.  Names  like  Jebel  Usdum 
(Sodom)  and  Zoara  or  Zu^ar  (Zoar),  at  the 
Boutiiem  end,  point  to  a  tradition  of  the  exist- 
mee  of  the  cities  there.  The  biblical  stoiT  of 
the  destruction  of  the  cities  is  conaiderea  by 
many  critics  similar  to  tales  found  amone  Aralis 
(and  other  nations)  r^rding  the  sudden  dis- 
appearance of  places.  'Dioae  who  thus  deny  the 
literal  truthfulness  of  the  narrative  call  atten- 
tion to  the  weird  character  of  the  district 
around  the  Dead  Sea,  fatal  to  plant  and  animal 
life,  aa  naturally  suggesting  the  thon^it  of 
some  catastrophe.  SeeLox. 

SODOM.  ArPLE  or.  A  name  sometimes  given 
to  the  fruit  of  Bokmum  aodommim.  Many  un- 
satisfactory attempts  have  been  made  to  deter- 
mine the  source  of  the  true  ap^le  of  Sodom 
or  mad  apple  of  the  Dead  Sea  region  mentioned 
by  Strabo,  Tacitus,  and  Josephus,  and  described 
as  beautiful  to  the  eye,  but  filling  the  mouth 
with  bitta  ashes  if  tasted.  One  explanation  is 
that  it  is  a  kind  of  gall  {see  Gallb)  growing  on 
dwarf  oaks.  These  beautiful,  rich,  ^oe^,  pur- 
pliah-red  galls  are  about  2  inches  long  and  1^ 
inches  in  diameter,  and  are  filled  with  an  in- 
tensely latter,  porous,  and  easily  pulverized 
substance.  Some  writers  believe  the  fruit  of 
Galotropis  praosra  is  the  fruit  so  named.  See 
MtmAs. 

SONOMA,  II,  properlv  Giovanki  Antonio 
Bazzi  (1477-1549).  An  Italian  painter  of  the 
msfa  RMMtiasanee.  He  was  t>om  at  Vercelli 
(Inedmont)  and,  after  training  with  obscure 
local  masters,  came  tmder  Uie  influence  of 
Leonardo  da  Vinci  at  Milan.  In  1601  he  was 
established  at  Siena,  the  city  with  which  he 
was  chiefly  identified  for  the  remainder  of  his 
life.  In  1607  or  1508  he  visited  Rome  and 
was  commissioned  by  Pope  Julius  II  to  paint 
frescoes  in  the  Camera  della  Segnatura  of  the 
Vatican.  Of  tiiese  only  one  on  the  ceiling  re- 
mains, all  the  rest  having  been  removed  to  make 
way  for  the  frescoes  of  Raphael,  who  painted 
Sodoma's  portrait  beside  his  own  in  "The  School 
of  Athens."  On  his  second  visit  to  Rome  he 
lived  with  Agostino  Chigi  and  painted  in  Chigi's 
Villa  FarneBina  the  effective  frescoes  the  "Blar- 
riage  of  Alexander  and  Roxana,"  his  most  beau- 
tiful picture  of  an  antique  subject,  and  "Alex- 
ander in  tlie  Tent  of  Darius."  He  was  made  a 
knight  by  Leo  X.  In  1015  he  returned  to  Siena, 
where  he  spent  most  of  the  remainder  of  his 
life. 

Sodoma  is  best  represented  by  his  frescoes  at 
Sima,  where,  after  his  Roman  period,  he  painted 
a  large  "Flagellation"  for  San  Francesco,  the 
"Ecstasy"  and  the  "Swoon  of  Saint  Catharine** 
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in  San  I>om«ii43o,  a  "NatiTity"  in  Sant*  Agostino, 
and  a  large  altarpiece  in  Santo  Spirito.  In 
the  Convent  of  &u>nte  Oliveto,  near  Siena,  is 
a  series  of  twenty-five  scenes  from  the  life  of 
Saint  Benedict,  belonging  to  the  artist's  early 
period.  His  panel  paintings  include  a  "Saint 
Sebastian"  in  the  Uffizi,  a  perfect  representation 
of  "suffering,  refined  and  spiritual,"  and  "Ascen- 
sion" at  Naples;  a  "Sacrifice  of  Abraham"  at 
Pisa;  a  "Caritas"  at  Berlin;  and  the  well- 
known  "Leda  and  the  Swan"  in  the  Borghese 
Oallery,  Borne.  Bodoma's  influence  on  th« 
Bienese  school  was  marked  and  resulted  in  a 
new  manner.  Ha  possessed  the  power  to  ex- 
press tenderness,  sensuous  grace,  and  an  exalted 
sweetness  and  slifTering,  but  lacked  in  composi* 
tion  and  in  a  convincing  rendition  of  individual 
figures.  Consult:  Jansen,  Leben  und  Werke  dea 
MiUera  Qiovwantonio  Bazzi  von  Veroelli  (Stutt- 
gart, 1870) ;  Frizztmi,  in  Nuova  Antologia 
(Bome,  August,  1871) ;  B.  H.  H.  Gust,  GKommm 
Antonio  Baoiy  »tj/led  "BodomOy"  the  Man  and 
the  Painter,  U77-1S49  (New  York,  1906); 
Matters  i»  Art,  vol.  7  (Boiston,  1906). 

80D0KY.  The  unnatural  carnal  intercourse 
of  persons  with  each  other  or  wit^  beasts;  so 
called  from  the  form  of  vice  practiced  in  the 
ancient  city  of  Sodom.  It  is  punished  by  death 
or  long  imprisimment  in  all  civilized  countries. 

S  O  EKICSB&I  N  G ,  ze^mSr-ing,  Sahuee. 
Thomas  ton  (1765-1830).  A  German  anato- 
mist and  physioli^^t,  born  at  Thorn,  educated 
at  OKttingen,  and  chosen  professor  of  anatomy 
at  Kassel  in  1778  and  at  Mainz  in  1784.  He 
defended  the  theory  that  the  nerves  act  inde- 
pendently of  the  brain,  and  he  considered  the 
brain  as  not  essential  to  life.  His  divisicm 
of  the  cranial  nerves  into  twelve  pairs  instead 
of  nine  is  generally  adopted.  His  principal 
works  were:  De  Baei  Enoephali  et  Origmibua 
Nervorum,  eto.  (1778) ;  Vom  fltm-  und  BUeken- 
mark  (1788);  Vom  Baum  dea  menaehliehen 
Kdrpera  (1791-96) ;  Ueber  da*  Organ  der  Seele 
( 1796) ;  and  De  Morbia  Vaaorum  Aheorbentkm 
Corporis  Humani  (1795). 

SOERABATA.    See  Sukahata. 

SOBRAKABTA.    See  Subakasta. 

SOEST,  zfist.  A  town  in  the  Province  of 
Westphalia,  Prussia,  34  miles  southeast  of  MQn- 
ster  {iSxp:  Germany,  C  3).  Belies  of  its  medi»- 
val  splendors  still  Burrive  in  its  ehurches.  Of 
these  the  finest  is  the  "Meadow  Churdi,"  re- 
stored in  1850-52.  The  tenth-coitury  Bo- 
manesqne  cathedral  hiw  excellent  mural  paint- 
ings. The  manufactures  include  machinery, 
eigiars,  tinware,  bricks,  sugar,  and  lamps. 
There  are  markets  for  cereals  and  cattle.  In 
the  Middle  Ages  Soeet  was  an  important  mem- 
ber of  the  Hanseatic  League,  and  had  a  popula- 
ti(Hi  of  over  26,000.  Its  municipal  law,  the  jua 
8*9aten*ef  was  tka  oldest  in  Germany  and  served 
as  lAe  model  for  the  other  Imperial  free  towns, 
Labeck,  Hamburg,  etc.  Pop.,  1900,  16,724; 
1910,  18,467. 

SOETBEEB,  zSt'b&r,  Adout  (1814-92).  A 
German  economist,  bom  at  Hamburg.  In  1840 
he  became  librarian  and  in  1843  secretary  of 
the  Hamburg  CHiamber  of  Commerce,  where  he 
laid  the  foundation  of  the  excellent  OTstem  of 
commercial  statistics  for  which  HamWrg  be- 
came noted.  He  published  Denkaehrift  Aber 
Bambvrga  MUnzverhSltniaae  (1846)  and  subse- 
quently numerous  monographs  and  pamphlets, 
defending  the  cause,  of  gold  monometallism. 
Until  his  death  he  ranked  as  the  leading  de- 


fender of  the  single  gold  standard,  the  adoption 
of  which  by  Germany  was  brought  about  largely 
through  his  tforts.  Among  his  most  iimiortaiit 
works  are:  Denkaehrift  hetreffeiid  die  BinfOkr- 
ung  der  Ooldvoitkrung  in  DeutaOUand  (1856); 
Zur  Frage  der  devteohen  M^ewiheit  ( 1861 ) ; 
Beitrage  zur  Qeachu^te  dea  Oeld'  und  M&nx- 
ioeaene  in  Deutsokland  (1862)  ;  EdelmetaU- 
production  und  Wertverh&ltnis  Zioiscken  Oold 
und  Silber  aeit  der  Entdeoktmg  Amerikaa  bis  zur 
Qegemoart  (1879) ;  Materialim  zur  Erlautertmg 
wid  BeurteUung  dor  mrtat^iaftUohw  Edetmetall- 
verkiUtniaae  und  der  Wihrungafrage  (1885). 

SOTAIiA,  efyiiflh.  A  name  applied  fonnerly 
to  a  considerable  part  of  Portuguese  East  Africa 
(c|.v.),  but  confined  at  presmt  to  a  single  dis- 
trict under  the  administration  of  tba  Stoaaffl- 
bique  Company  (Map:  Africa,  H  7). 

SOFIA,  eO^k-k,  oommonly  sA-fe'i,  or  SOPHIA 
(Bulg.  Sredete).  The  capital  of  the  Kingdom 
of  Bulgaria,  situated  in  a  plain  at  an  altitude  of 
about  1800  feet  between  the  Vitosha  Mountains 
and  the  main  Balkan  chain,  206  milee  southeast 
of  Belgrade  and  300  miles  northwest  of  Constan- 
tinople (Map:  Balkan  Peninsula,  D  3).  It  has 
been  largely  rebuilt  since  1878  and  has  a  modem 
appearance  with  electric  lighting  and  street  rail- 
ways and  creditable  publto  buildings.  In  old 
Sofia  are  the  ruined  Sofia  Mosque,  the  Buyuk- 
Jami,  now  used  aa  a  nationi^  museum  and  li- 
brary, and  the  vast  baths  witii  hot  springs. 
The  principal  modern  buildings  are  the  royal 
palace  (1880-82,  subsequently  enlarged),  the 
university  buildings,  the  cathedral  of  Saint 
Alexander,  the  house  of  Parliament,  the  va- 
rious administration  buildings,  and  the  large 
theatre  (1906).  Sofia  has  a  university 
(founded  in  1888)  with  66  teachers  and  about 
1600  students  in  1910,  secondary  schools,  and  a 
military  school  and  college.  It  is  the  industrial 
centre  of  Bulgaria  and  has  manufactures  of 
silk,  cloth,  tobMCo,  etc  Situated  at  the  converg- 
ing of  the  principal  highways  of  the  Kingdom 
and  connected  by  rail  with  Constantinople,  Bel- 
grade, and  Saloniki,  the  city  is  well  adapted  for 
its  prominent  position  as  a  commercial  centre, 
and  has  an  eirtensive  export  trade  in  agricul- 
tural products,  hides,  and  attar  of  roses.  The 
population  was  30,928  in  1887,  67,780  in  1900 
(including  Poduene,  and  annexed  in  189S),  and 
102,812  in  1912,  of  which  83,403  were  Ortho- 
dox, 12,862  Jewish,  2690  Roman  Catholic,  and 
2440  Mohammedan.  Sofia  is  identified  with  the 
Serdioa  or  Bardica  of  the  Romans,  which  became 
the  capital  of  Dacia  Bipenais,  and  about  344  was 
the  seat  of  a  C^hurch  council.  The  town  was 
plundered  by  the  Huns  in  the  fifth  century  and 
at  the  beriming  of  the  ninth  century  it  was 
taken  by  the  BnlgarianB.  In  1382  it  passed  to 
Turkey.  In  1878  it  was  occupied  by  the  Ru>- 
sians  under  Ourko.  It  was  bombarded  by  allied 
airships  in  the  Great  War  which  began  m  1014. 
See  WAB  IN  EuBOPE. 

SOFTA,  s6f'U  (Turk,  sdfta,  from  Pers.  sdse- 
tah,  saxfaA>  burned  [with  zeal].  The  name 
applied  in  Turkey  to  the  students  of  the  theologi- 
cal schools.  They  are  drawn  largely  from  the 
lower  classes  and  are  as  a  rule  apposed  to  Occi- 
dental ideas.  Because  of  this  tney  have  often 
opposed  the  Turkish  government.  From  ^em 
are  appointed  the  Mollahs  and  the  Ulemas 
(qq.v.).  There  are  now  about  16,000  Softas  in 
CJonstantinople. 

SOVTBNINO  or  THE  BBAIN.  See 
Pabbsis. 
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SOFT  aBASS  (Holoua).  A  amall  genus  of 
grasses.  The  English  name  is  derived  from  the 
Boft  and  abundant  pubescence  of  the  two  British 
speeiee,  creeping  soft  grass  {Hoicus  moUia)  and 
woolly  soft  grass,  meadow  soft  grass,  or 
TdTet  grass  (flotous  lanatua).  They  an  com- 
mon in  Eunwe  and  Bolotu  loiurttM  is  also  found 
from  Nova  Sootia  to  Illinois  and  sontiiward. 
The  latter  species  is  found  most  abundantly  on 
damp  soils,  on  which  it  is  sometimes  sown  for 
forage.  The  former  is  generally  found  on  dry, 
sandy,  or  other  light  soils. 

SOTT-OBOUSI)  ETCHINa.  A  species  of 
etehing  In  which  the  ground  ordinarily  used  is 
softmed  by  a  mixture  with  tallow.  It  is  not 
muefa  used,  because  the  same  effects  can  be 
obtained  by  lithography  and  heliographic  proc- 
esses.     

SOFT-SHEUiBD  TTIBTLE.  Any  of  various 
fresh-water  turtles  of  the  family  Trionychids, 
repre«ented  in  the  United  States  1^  the  two 
genera  Amy  da  and  Aapidonectes.  Tbey  are 
named  from  the  leathery  ctraustency  of  the  shell, 
seen  in  the  common  soft-sbdl  (Atpidonetstea 
feroa)t  about  12  inchea  long.  Another  speeieB, 
the  "laatiier  turtle,''  Is  Amyda  nMHea.  are 
carnivorous,  web-footed,  entirdy  aquatic,  with 
kmg  serpoitine  necks.  The  eggs  are  kud  near 
shores.  Drou^t  and  winter  are  apoit  in 
mudd^  bottoms.  Th^  flesh  ia  said  to  be  of 
snpenor  quality. 

BOODXAITA  (Lat.,  from  Gk.  -Zoyivav^i,  Bog- 
dyami.  At.  Sv79a>  Pers.  SvYd).  An  ancient 
eoniitry  in  Central  Asia,  cdoipriring  part  of 
rnodon  Tnrlnstan,  with  the  Jaxartea  on  the 
northeast  B»aratiiiff  it  fr<mi  Si^hia,  and  the 
Oxns  on  the  Boutnwest  separating  it  from 
Bactria.  It  was  conquered  by  the  Peruans  in 
Ihe  reign  of  Cyrus  and  was  invaded  by  Alex- 
ander the  Great.  Afterward  it  fell  into  the 
power  of  the  Seleucids  (q.v.), 

SOGNE  FJOBD^  sSg'nft  fyOrd.  An  inlet  in 
the  Province  of  North  BergenhuB,  in  western 
Norway  (Map:  Norway,  C  6).  It  pierces  the 
land  for  a  distance  of  110  miles,  in  stHne  places 
has  a  depth  of  4000  fert,  and  is  shut  in  throtuh- 
ont  its  len^h  by  perpoidicular  walls  conveying 
the  impression  of  wild  grandeur. 

SOHN,  B&n,  Kabl  F&BDiNun)  (1806-67).  A 
German  painter  of  the  Ddaseldorf  school.  He 
was  bom  in  Berlin  and  studied  there  under 
Wilhelm  von  Schadow,  whom  he  followed  to 
DOsaeldorf.  He  treated  principally  mythical 
and  poetic  subjeeta  of  a  highly  romantic  char* 
acter,  and  paiirted  in  tiie  mechanically  idealistic 
manner  of  the  DOssddorf  echoed.  In  1832  he 
was  made  professor  In  ttte  Dflsseldorf  Academy, 
where  he  exercised  an  important  influence. 
Among  his  best-known  worlu  are:  the  "Lute 
PUyer"  (1832,  National  Gallery,  Berlin) ; 
"Tasso  and  the  Two  LeonOTas"  ( 1838) ;  "Rinaldo 
and  Armida"  (Dflsseldorf  OaUery). 

Hia  nephew  and  pupil,  Wileelh  (1830-99), 
bom  in  Berlfai,  painted  at  first  biblical  subjects, 
and  then  devoted  himself  to  genre  scenes,  good 
in  characterization  and  drawing  and  of  great 
coloristic  charm.  Among  tiiese  are  "Consulta- 
tion at  the  Lawyer's"  (1866,  Leipzig  Museum) 
and  ''Warrior  of  the  Seventeenth  Century"  (1869, 
Dresden  Gallery } . 

SO^O  SQTTABE.  A  square  in  London  {once 
a  ftahionahle  abode),  dating  from  Charles  II's 
rdgn  and  earlier  called  Ein^s  Square. 

aOHBAB  (sA-rftb')  AKD  BUSTTTM,  rlls'- 
tom.    A  narrative  in  blank  verse  by  Matthew 


Arnold,  based  on  the  Persian  Iwoid  of  Rustam 

(q-V.). 

SOIL  (Lat  solum,  ground,  soil).  A  term  ap- 
plied to  the  superficial  nnconsolidated  portion 
of  the  earth 'a  crust  ( regolith ) ,  compmed  of 
broken  and  disintegrated  ( weathered )  rock 
mixed  with  varying  proportions  decaying 
oq^nie  matter  (humus).  The  processes  by 
which  soils  are  formed  from  the  parent  rocks 
are  mechanical  and  chemical,  and  sometimes 
biological.  The  fertility  of  a  soil  is  in  purt  de- 
termined by  the  character  of  the  parent  rock. 
Thus  granite,  ridier  in  the  el^ents  of  plant 
food,  yields  a  more  fertile  soil  than  the  siliceous 
sandst<mes. 

Aooording  to  the  method  of  thelT  fivmatimi 
soils  are  classed  as  sedentary  or  transported. 

When  a  soil  is  found  resting  on  its  parent  rook 
it  is  spoken  of  as  sedoitary  soil.  Such  forma- 
tltm  may  show  gradual  transition  from  the  fully 
formed  soil  at  the  surface  to  the  solid  rock 
beneath.  With  this  class  may  be  grouped  the 
humus  or  peafy  (cumuloee)  soils  due  to  ac- 
cumulations of  organic  matter  in  bws,  swamps, 
and  marshes.  In  many  oases  the  reudual  prod- 
ucts have  bsen  removed  from  the  place  of  their 
formation  by  the  action  of  water,  ice  (glaciers), 
and  wind  and  deposited  elsewhere  as  clayey, 
sandy,  or  loamy  soils,  often  representing  the 
mingling  of  material  from  several  sources.  This 
type  is  termed  transported  soil,  and,  though 
naturally  variable  In  character,  includes  some 
veiT  productive  soil.  The  most  important  soile 
of  tills  class  are  the  alluvial  soils,  such  as  occur 
in  river  and  fiood-plains  (q.v.),  and  deltas  (q.v.), 
as  in  the  case  of  the  Nile  and  the  Mississippi 
rivers.  In  the  northern  half  of  the  United  States 
much  of  the  soil  is  of  the  glacial  drift  type 
and  represents  tiie  d£bris  of  rocks  of  various 
kinds  brought  down  from  the  north  during  the 
glacial  period  (q.v.). 

.^k>lian  soils  are  those  formed  by  wind  action. 
They  include:  (1)  eand  dunes,  shifting,  sandy 
soils  heaped  up  by  wind  action  upon  ocean 
coasts  ana  the  shores  of  inland  seas  and  lakes 
(see  Dms;  Dune  ViGErATiON) ;  (2)  ash  soils, 
the  accumulaticms  of  ashes  ejected  by  volcanoes. 
The  deposits  are  often  of  conuderable  extent 
and  are  frequently  very  fertile.  Much  highly 
productive  soil  around  Mount  Vesuvius  is  of 
this  kind.  Such  soils  are  also  found  in  Ne- 
braska, Colorado,  and  Montana.  There  have 
been  notable  reeoit  examples  of  the  formation 
of  such  soils  in  oonnecticm  with  tiie  eruptions 
of  Sonfriftre,  St.  Vincent,  in  1902-03  and  Katmai, 
Alaska,  in  1912.  Soils  from  disintegratim  of 
volcanic  lava  are  of  frequent  occurrence,  as, 
e.g.,  in  Italy,  in  the  Hawaiian  Islands,  and  in 
Idaho  and  other  northwestern  States.  The  loess 
soib  of  China  and  other  countries  are  of  oolian 
origin,  though  the  so-called  loess  soils  of  America 
are  believed  to  be  generally  alluvial. 

Soils  oontaining  an  excess  of  soluble  salts  are 
found  scattered  Uiroughout  renims  of  deficient 
or  irregular  rainfall  and  are  Known  as  alkali 
soils  (q.v.).  Humous,  peaty,  or  moor  soils  are 
composed  largely  of  organic  matter.  The  purest 
types  are  represented  by  accumulations  of  peat 
( q.v. )  formed  in  ponds  and  swamps ;  marine 
marshes  and  muck  soils  represent  a  less  pure 
variety.  When  properly  drained  and  aSrated 
and  freed  from  exeees  of  soluble  salts,  they  oftai 
prove  very  productive. 

In  practice  toils  are  classified  as  gravelly, 
sandy,  loamy,  clay^.  calcareoiu,  humus,  or 
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peaty,  etc.,  diBtinctions  based  on  the  fineness  of 
the  soil  particles  and  the  relative  proportions 
of  saiuU  clay,  Ibne,  and  humus  which  they  con- 
tain. Soils  are  also  frequently  classed  as  light 
and  heavy,  according  to  ease  or  difficulty  of 
tillage.  In  this  sense  a  sandy  soil  a  termed 
light  (easy  to  till),  although  actually  having 
greater  weight  than  a  clayey  soil,  which  is 
termed  heavy  (difficult  to  till).  The  produc- 
tiveness of  a  soil  depends  chiefly  upon  its  chemi- 
cal composition  and  its  physical  and  biological 
properties.  Chemical  ana  physical  or  meeluiii* 
cal  analysis  separates  soil  oonstitnents  into  two 
general  classes;  <1)  plant  food  constituents 
and  (2)  physical  c<nstituents.  The  food  con- 
stitoente  considered  necessary  to  plant  growth 
are  nitrogen,  sulphur,  jAosphorus,  calcium,  mag- 
nesium, potassium,  iron,  and  probably  manga- 
nese, in  various  forms  of  chemical  ctHnbination. 
The  physical  constituents,  constituting  the  larger 
proportion  (90  to  96  per  cent)  of  the  entire  soil 
mass,  act  as  a  mechanical  supporb  to  plants  and 
funish  a  medium  for  root  growtti  but  have  little 
more  than  an  indirect  value  as  fertilizing  agents. 
As  a  rule  thCT  consist  very  largely  of  silica. 

Ghemloiil  Propertiea.  The  average  chemical 
composition  of  soils  of  humid  and  arid  regions 
is  shown  In  the  following  table: 

AVERAGE  CHEMICAL  COMPOSITION  OF  SOILS 

BUMID,  SBMtABIO,  AXD  ARID  KCOIONB  OW  TBB  DinTED 


comnruntn 


Insoluble  matter  .  . . 

Soluble  silioa  

Potaah  

Sod*  

Lime  

Macneeia  

Iron  oxide  

Alumina  

Mancaoeae  oxide . . . 

Phcephorio  aoid  

Sulphuric  add  

Humue  

Nitrogen  in  humua . 
Nitrogen  in  muI  . 


Humid 
region 
(svenge  of 

Semiarld 
(transition) 

rc^on 
(average  of 

178  BMb) 

Arid  region 
(average  of 
673aSb> 

Per  etnt 

Per  cent 

Per  eeni 

76.041 
8.46 

83.50 

99.16 
6.71 

75.87 

.21 

.33 

.67 

.14 

.32 

.35 

.13 

.70 

1.43 

.29 

.47 

1.27 

3.88 

2.08 

5.48 

3.e6 

4.67 

7.21 

.13 

.11 

.12 

'  .21 

.16 

.OS 

.02 

.06 

1.22 

3.24 

1.13 

* 

6.67 
.22 

12.60 
.13 

*  Lew  than  S  pw  oeat. 

Actual  fertilizing  constituents,  viz.,  potash, 
phosphoric  acid,  nitrogen,  lime,  etc.,  are  rela- 
tively small,  arid  soils  showing  larger  propor- 
tions than  humid  soils.  Other  mineral  constitu- 
ents are  nsoally  present  in  sufficient  quantity 
to  supply  the  needs  of  pkuit«.  Humus  (q.v.) 
is  important  as  a  soil  constituent  not  only  on 
account  of  its  b^fldal  effect  on  the  physical 
properties  of  soils,  but  as  a  source  of  nitrc^n, 
as  well  as  of  available  pho^horic  acid,  potash, 
lime,  etc.  The  nitrogen  of  humus  is  converted 
into  a  form  (nitrate)  available  for  plants  by  the 
process  of  nitriflcation  (q.v.).  Humus  may  be 
said  to  be  the  final  visible  product  of  decomposi- 
tion of  organic  matter  in  the  soil,  in  the  course 
of  which  a  ep«at  variety  of  organic  compounds, 
some  beneficial,  seme  harmful  (t(Htic)  to  plant 
growtii,  are  produced. 

Physical  Propertiea.  Physicia  propertiea  of 
soils  of  special  importance  are'  color,  weight, 
flnenesa  of  division  or  texture,  structure  or  ar- 
rangement of  particles,  adheeivenesB,  and  rela- 
tions to  gases,  heat,  moisture,  and  dissolved 


solids.  Variations  in  these  pri^ierties  determine 
to  a  large  extent  the  productiveness  of  soils. 
Good  til&  and  texture,  witii  aocompanlment  of 
good  water  conditions,  aeration,  and  tempera- 
ture, are  fully  as  essratial  to  plant  growui  as 
an  adequate  supply  of  plant  food  and  may  in 
a  measure  be  controlled  by  man.  Physical  prop- 
erties of  soils  are  so  largely  dependent  upon 
their  natural  character,  and  can  be  modiflea  to 
such  a  limited  extent  by  man,  that  it  is  of  great 
importance  to  select  soils  with  special  reference 
to  the  natural  suitability  of  thsax  plmdeal  char- 
acteristics to  the  crop  to  be  grown.  This  is  tme 
of  the  main  purpoaeB  and  advantages  of  the 
comprehensive  soil  surveys  which  have  been  so 
actively  carried  on  in  uie  United  States  and 
many  other  countries.  The  physical  properties 
of  soils  are  determined  also  by  the  proportions 
they  contain  of  stones,  gravel,  sand,  clay,  lime, 
and  orguiie  matter.  A  sandy  soil  is  dry,  warm, 
and  easy  to  wori^  but  as  a  rule  natursJly  poor, 
with  little  absorptive  power.  A  clayey  soil  is 
apt  to  be  cold,  wet«  and  difficult  to  till,  but 
to  have  high  absorptive  power.  Cla;^  soils  gai- 
erally  contain  more  plant  food  than  sandy  soils. 
Humus  makes  soils  fight  in  weight  and  dark  in 
color  and  greatly  increases  absorptive  power. 
Lime  not  only  has  value  as  a  plant  food,  Init  im- 
proves the  structure  of  soils  and  corrects  acidity. 
It  also  iKt>motes  the  deoranposition  of  organio 
matter  and  aids  nitrification  and  other  biol<^< 
cal  activities.  Mechanical  aoalyds,  whidi  sepa- 
rates the  particles  of  a  soil  into  six  or  more 
grades  of  fineness  ranging  from  stones  and  gravel 
through  sand  and  silt  to  day,  furnishes  a  valu- 
able means  of  securing  data  for  judging  of  the 
physical  properties  of  soils. 

The  productiveness  of  a  soil  depends  very 
largely  upon  its  texture  and  structure,  i.e., 
the  size  of  the  particles  and  their  arrangement. 
These  determine  Uie  circulation  of  water  and 
gases,  Btdution  and  retention  of  plMit  food,  and 
the  growth  of  plant  roots.  When  the  graina 
are  single  or  separated  the  soil  is  B«d  to 
have  a  puddled  structure,  while  a  compounding 
of  the  soil  ^ains  ^ves  a  flocculated  rtructure. 
The  latter  is  desirable  in  all  good  soils,  as  it 
increases  the  pore  space  and  facilitates  the  cir- 
culation of  air  and  water  through  the  mass. 
Flocculation  may  at  times  be  caused  by  frost 
action,  but  more  frequently  is  produced  by  the 
action  of  lime.  FertUizers  vary  in  their  action, 
some,  like  nitrate  of  soda,  producing  puddling, 
others  producing  flocculation.  The  finer  the  soil 
particles  the  greater  the  injurious  effects- 
of  puddling,  clay  soils  suffering  from  this  cause 
more  than  sandy  soils.  Puddling  increases 
the  water-retaining  power,  tiius  retarding 
per«^tion,  but  may  accelerate  capillary  rise 
of  water.  Flocculation  decreases  the  reten- 
tion td  water,  aids  perc(^ktlon,  and  may  re- 
tard evaporation.  Water  passes  more  easily 
from  a  coarse  to  a  fine  layer  than  from  a  fine 
layer  to  a  coarse  me — hence  when  the  farmer 
firms  the  soil  by  rolling  and  then  loosens  tiie 
surface  by  harrowing,  he  destroys  the  capillary 
spaces  and  so  chedcs  tiie  escape  (A  water  into 
the  air.  Water  is  thus  held  near  the  surface, 
and  is  readily  accessible  to  the  roots  of  plants. 
The  action  of  the  mulch  (q.v.)  depends  upon 
this  principle.  In  humid  regions  the  clay 
particles  of  the  soil  are  usually  washed  down  to 
a  layer  several  inches  below  the  surface,  the 
surface  layer  being  called  the  soil  proper,  and 
the  lower  one  subsoil.   In  arid  reglont  this  dif- 
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ferenoe  does  not  exist,  but  the  fine  clay  partictes 
are  evenly  distributed  throughout  the'  soil  layers. 
Soils  vary  widely  in  their  absorptive  power 
for  water  and  for  fertilizing  matter.  Of  tiie 
three  principal  fertilizing  constitnenta — nitro- 
gen,  pbosphOTio  acid,  ana  potash— soils  iqipar- 
ently  have  the  least  retentive  power  for  nitrogen 
(in  the  form  of  nitrate)  and  the  ^^reatest  lor 
phosphoric  acid.  The  relation  of  soils  to  water 
probably  more  than  any  other  one  factor  deter- 
mines Uieir  productiveness.  Water  is  not  (mly 
necessary  as  a  constituent  of  plant  tissue,  but  it 
performs  a  most  important  function  as  a  sol- 
vent and  carrier  of  food  in  both  soil  and  plant. 
Ihe  tonperature  of  soils  is  modified  by  a  varied 
of  condiiiMia,  e^.,  a  daric-eolcnred  sc^l  is  aanally 
wanner  than  a  l^t-eolored  one;  soiU  so  ex- 
posed as  to  reeuve  a  large  amoont  of  the  direct 
ra^  of  the  sun  are  wanner  than  thoee  not  thug 
enioBed;  dry  soils  are  warmer  than  wet. 

Biological  Propertiea.  Living  organisms 
— roots  of  plants,  insects,  earthwmrms,  etc.,  but 
especially  tne  micro-organisms  generally  known 
as  bacteria — play  an  important  r6le  in  soil 
formation  and  mtllity.  Bacteria  aid  in  the 
disintegraticm  of  soil-forming  roeke  and  increase 
the  supply  of  available  mineral  plant  food,  fix 
free  nitrogen  both  directly  and  in  symbiosis 
with  lujfnminoua  plants,  render  organic  nitrogen 
available  to  plants  by  nitrification  or  cause 
loss  of  soil  nitrogen  by  denitriflcation,  and  in 
some  cases  prodnce  subetancee  in  the  soil  which 
may  be  either  liarmful  or  beneficial  according 
to  circnmstanoeB.  Recent  investigation  has 
indicated  the  practical  possibility  of  curbing  the 
harmful  and  prtnnottng  the  beneficial  microbio- 
l<^cal  activities  in  the  soil  by  various  methods 
of  treatment,  more  especiatly  by  partial  steriliza- 
tion of  the  soil  by  means  of  neat  or  volatile 
antiseptics. 
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Nature  of  Soils,"  in  Twelfth  Annual  Report 
VMted  State*  Chologieol  Swvejf,  1890-91,  part 
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lime,  gypsum,  salt,  muck,  etc.,  which  increase 
the  productivmess  of  soils  without  directly 
supplying  any  constituent  which  the  plant  needs. 
They  act  mainly  by  improving  the  physical 
condition  of  eoUs,  collecting  and  conserving 
nMHsture,  seUing  free  latoit  plant  food,  and  cor- 
recting certain  hmXty  oondiMtms,  such  as  acidify 
and  aUcalinify. 

SOUJNO,  SOILINa  CBOFS.  SoUing  con- 
sists in  feeding  grazing  animals  in  indosnres  or 
in  bams  with  neoi  forage  grown  eq>ecially 
for  them,  instead  of  allovring  free  pasturage; 
soiling  crops  are  crops  grown  for  this  purpose. 
Under  European  conditions  stock  is  frequently 
fed  in  bams  the  year  round,  but  in  Uie  United 
States  sibling  is  nsDally  combined  with  pas- 
taring,  stock  Dsing  less  frequently  fed  in  bams 
during  the  summer. 

American  farmers  began  to  turn  their  atten- 
tion to  soiling  earl^  in  the  nineteenth  century, 
and  agricultural  literature  shows  that  about 
1840-60  the  practice  had  become  general  in 
the  eastern  and  southern  States.  Crops  then 
used  for  green  forage  were  gniUi  clover,  com, 
oate,  oabugc^  and  roots.  The  advanti^^  of 
soiling  are  many.  It  requires  for  less  land 
to  sustain  a  given  number  of  farm  animals 
tiian  under  pasturing;  feeding  green  forage 
in  the  bam  or  yard  eliminates  the  expense 
of  pasture  fencing  and  greatly  diminishes  food 
waste,  the  animals  being  assured  sufficient  feed 
at  all  times.  Practically  the  only  serious  dis- 
advantage is  the  extra  labor  involved. 

Since  animals  kept  in  the  bam  seem  to  re- 
quire exercise,  the  Wo  systems  of  soilliw  and 
pasturing  are  often  combined  in  the  United 
States,  in  such  cases  the  soiling  crops  should 
be  grown  remote  from  the  pasture,  so  that 
the  animals  may  not  become  restless  and  dis- 
inclined to  graze.  The  fodder  should  not  be 
fed  in  open  racks,  and  the  quantity  given  should 
never  be  more  than  will  be  eaten  at  the  time. 

Soil,  climate,  and  the  kind  of  stock  naturally 
determine  the  crops  to  be  grown.  The  purpose 
of  soiling  crops  is  to  afford  abundance  of  suc- 
culent forage.  This  is  beet  accomplished  with 
rapidly  growing  plante  that  produce  large 
amounts  of  foliage.  A  general  list  of  soiling 
crops  includes  rape,  turnips,  sorghum,  kafir 
corn,  millet;  many  co'eals,  such  aa  rye,  barley, 
oats;  many  l^umes,  as  com,  clover,  cowpeas, 
alfalfa;  and  combinations  of  oats  and  peas, 
and  ^rley  and  peas.  Ckmsult:  Peer,  Sowing, 
Soiling  Crops,  and  Bneilage  (New  York,  1900) ; 
G.  V.  Piper,  Forage  Orope  and  their  Culture  (ib., 
1914) ;  United  States  Department  of  Agricul- 
ture, Farmer^  Bulletins  Not.  391,  3S7,  4U,  S78, 
588  (Washington.  1908-14). 

SOISSONS,  ewfi'sftN'.  An  episcc^al  city  and 
the  capital  of  an  arrondissement  in  the  De- 
partment of  Aisne,  IVance,  66  miles  north- 
east of  Paris,  oh  the  Aisne  River  (Map:  France, 
N.,  J  3 ) .  The  principal  building  is  tiie  cathedral 
of  Notre  Dame,  a  composite  of  the  Rxmianesque 
and  Gothic  styles  of  architecture,  founded  in 
the  twetfUi  century.  TTiere  are  also  some  re- 
mains of  the  great  castellated  Abbey  of  Saint 
Jean  des  Vignes,  where  Thomas  k  Becket  found 
refuge  when  in  exile.  A  short  distance  from 
Soiasons  ia  an  institute  for  the  deaf  and  dumb, 
which  occupies  the  site  of  the  famous  Abbey 
of  Saint  Audard.  Otiier  features  include  the 
town  hall  with  a  library  and  a  museum;  the 
nMdiwal  Abbaye  Notre  Dame  (built  on  the 
site  of  a  convent  dating  from  660),  now  utilized 
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as  barracks;  and  the  seminary  occupying  the 
old  Abbaye  Saint  L^r.  Soissons  is  in  a  region 
extenrivdy  engaged  m  farming,  and  liaa  a  liu-ge 
trade  in  grain,  haricot  beans,  live  stodc,  etc. 
The  principal  nmnufacturee  are  leather,  foundry 

?roducts,  lumber,  flannel,  and  farm  implementa 
op.,  1901,  13,240;  1911,  14,334.  SoiBSons  is 
one  of  the  oldest  towns  in  France.  In  the  time 
of  the  Komans  it  bore  the  names  of  Noviodunum, 
A.uguata  Buesnonum,  and  Buessiona.  It  is  fa- 
mous for  the  victory  (near  by)  by  Clovis  ia 
486  over  the  Roman  general  Syagrius,  putting 
an  end  to  Roman  dominion  in  Guul.  It  was  the 
eiq>ital  of  the  Frankiah  Kingdom  of  Neustria. 
On  Oct.  10,  1870,  after  a  bcnnbardmait  of  four 
days,  SoisBons  surrendered  to  the  Germans.  In 
1914,  although  untouched  daring  the  German 
advance  to  the  Mame,  the  town  simered  severely 
during  the  bombardments  incidental  to  the 
Battle  of  the  Aisne,  and  again  in  the  Battle 
of  Soissons,  Jan.  8-14,  1915.    See  Wab  xk 

ECBOPB. 

80ISS0NS,  Louis  dk  Boubboit,  Codht  or 
(1604-41).  A  French  noble,  bom  in  Paris. 
Succeeding  to  the  office  of  grand  master  of 
France  and  Governor  of  Daupbind,  he  took  the 
part  of  the  Queen  Mother,  Maria  de'  Medici, 
while  at  the  same  time  making  approaches  to 
the  Huguenots,  He  conspired  against  Richelieu, 
who  had  opposed  his  marriage  to  Mile,  de 
Montpensier,  and  was  obliged  to  flee  to  Savoy. 
He  wao,  however,  'recalled  Louis  XIII  and 
took  part  in  the  si^  of  La  Rochdle  in  1627. 
In  1636  he  again  formed  a  plot  against  Riche- 
lieu, and  after  its  failure  fled  to  Sedan,  where 
he  joined  an  alliance  with  the  Duke  de  Bouillon, 
Duke  de  Guise,  and  the  Spaniards  against  Riche- 
lieu. In  July,  1641,  they  met  the  royal  forces 
at  Marf^,  near  Sedan,  and  vanquished  them; 
but  at  the  moment  of  victory  Soissons  was 
killed. 

SOJASO,  IL.  See  Oatti. 

SOKAXSEY,  sd-k&l'ski,  Peteb  Pkthovitch 
(1832-87).  A  Russian  composer  and  student 
of  Russian  folk  songs.  After  studying  at  the 
University  of  Kharkov,  he  devoted  himself  to 
literature,  music,  and  art  in  general,  contribut- 
ing articles  on  these  subjects  to  the  Odessa 
BertUd,  of  which  be  was  editor.  He  was  not 
a  proliflc  composer,  however,  and  is  known  in 
tius  Add  cfai^y  for  his  operas  Maria  (based 
on  Pushkin's  Poltava),  A  if  ay  Night,  and  The 
Biege  of  Dubno  (based  on  Gogol's  May  Night 
uid  Taras  Bulba),  and  the  cantata  The  F4te 
of  Peter  the  Great.  In  the  field  of  musical 
research  he  has  left  two  scholarly  works,  The 
Chinese  Boole  in  Ruaaian  Folk  Music  (1885) 
and  The  Russian  Folk  Bong;  tts  Melodio  Btruo- 
tun  and  Hamumie  PatmUaritiea  ( 1888,  posthu- 
mous). 

SOEO,  AimooNus  OF.    See  AmxoasvB  of 

SOEO. 

SOEOLOW,  B^kyidf,  Nahttu  (1850-  ). 
A  Hebrew  writer  and  Zionist,  bom  in  the  Prov- 
ince of  Plock,  Russian  Poland.  After  1879  he 
was  editor  of  Ba-Zefirah,  an  important  Hebrew 
periodical  founded  by  Slonimsky  (q.v.),  and  for 
this  he  wrote  numerous  brilliant  essays.  He  also 
edited  a  literary  annual,  Be-Asif  ("The  Col- 
lector"), the  success  of  iii4Lieh  was  j^enomenal. 
Although  Sokolow  long  refused  to  take  sides  on 
the  burning  issues  dividing  Judajsm,  he  Ixba  be- 
came a  great  leader  of  political  Zionism.  His  pro- 
lific writings  include  critical  ess^s,  storiM,  and 
occasional  articles  of  all  kinds.    Among  his 


writings  aa  rionism  are  Le-Maranan  we-Ra- 
banan  (1900)  and  rooften  kthZiyonat  (1912). 
In  all  respects,  Sc^olow,  who  finally  settled  in 
London,  is  one  of  the  greatest  figures  of  modem 

Jewry. 

SOECKTO.  Formerly  (me  of  the  largest  states 
of  Central  Sudan,  extending  with  its  depend- 
encies eastward  from  the  Lower  Niger,  above 
the  confluence  with  the  Benue,  to  we  former 
Kingdom  of  Bomu  and  the  borders  of  Froich 
Congo,  and  embracing  a  large  part  of  the  north- 
west of  the  present  British  eol<my  of  Nigeria 
to  whieh  it  nves  the  name  of  a  province  (see 
NnsBU)  (B&p:  Africa.  E  3).  Ana,  esttmated 
at  over  100,000  square  miles.  Ito  populaticm 
was  composed  principally  of  Hansas  (see  Hattsa 
States),  but  includes  also  the  Fulbe  (the  rul- 
ing class)  as  well  as  Tuaregs,  Arabs,  ete.  The 
total  population  is  believed  to  have  numbered 
10,000,000.  The  Sdcoto  Empire  took  ito  rise  in 
the  nineteenth  caitury.  It  originally  formed  a 
^rt  of  the  great  Fulah  Empire  established  by 
Othmon  in  Central  Sudan  at  the  bwinniiig  tn 
tile  same  eesttnxy.  It  remained  In  uie  posses- 
sion of  the  family  of  Othman  until  the  com- 
mercial ti^ty  with  the  Royal  Niger  Company 
in  1885,  since  when  the  territory  has  ^adually 
oome  within  the  British  sphere  of  influence, 
with  the  exception  of  Adamawa  (q.v.),  partly 
within  the  German  sphere.  In  1902  the  rights 
of  the  Niger  Company  were  transferred  to  the 
Britidi  crown  and  Soikoto  rebelled  but  submitted 
in  1003.  Hie  city  of  Scftoto,  fwmerly  the  capi' 
tal  with  about  100,000  people,  is  now  an  insig- 
nificant place,  and  the  capital  has  been  trans- 
ferred to  Wumu,  a  small  town  about  25  miles 
northeast.  The  commerctol  centre  is  Kono 
(q-v.). 

SOEOTBA,  sA^k^-trft  or  sOk^A-trA.  An  island 
in  the  Indian  Ocean.    See  Socotba. 

SOXANAdLS  (frcHu  lat.  soIoMim,  nUrtit- 
shade),  or  Thb  Nightshade  Fault.  A  moo- 
tyledonous  family  of  herbs,  shrubs,  or  tropical 
trees,  including  about  76  genera  and  1750  spe- 
cies, widely  distributed,  but  most  abundant  in 
the  tropics.  It  contains  some  notable  cultivated 
species,  such  as  potato,  tomato,  egg  plant,  to- 
bacco, and  petunia.  The  conq>icuou8 -genera  are 
BoUmum  (ni^tshade,  bitt^weet,  horse  nettle), 
PhysaUB  (ground  cherry),  and  Datura  (jimson 

BOOUUr  GOOSB.  See  GAnnsr. 
SOIiAimnE,  B6Fifc-nln  or  -nen.    See  Alka- 

LOIDB. 

SOIiAirO,  sA-lS'nd.   See  Siuoou. 

SOLAHmc  (Lat.,  nightshade).  A  genus  of 
widely  distributed  spiny,  downy,  or  smooth 
herbs  or  shrubs  of  the  family  Solanocen,  con- 
taining several  hundred  ^ledee,  partienlarly 
obund&nt  in  tropical  Sonth  Amaica  and  Uie 
West  Indies.  By  far  the  most  important  of  all 
the  species  is  BoUutum  tuberosum,  the  potato 
(q.v.),  in  which  strfanine  is  found  in  conriderable 
quantity.  OtitST  species,  BoUmum  commeraoni 
and  BoUmum  maglia,  have  recently  come  into 
notice  on  account  of  their  tubers,  some  of  which 
appear  to  be  of  value.  Of  the  species  with 
edible  fruit,  the  principal  is  Bolanum  meUmgeaa, 
the  ^gplant.  BoUmum'  dvtcamara,  the  bitter- 
sweet, and  Bolanum  nigrum,  the  common  night- 
shade, are  both  common  tn  the  United  States, 
having  been  introduced  from  Europe.  The  ber- 
ries of  BoUuwm  saponaoeum  are  used  as  a  sub- 
stitute for  soap,  and  in  Australia  those  of 
several  species  are  eaten  1^  tiie  n^ves,  some 
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with  and  others  without  cocking.  In  the  United 
States  there  are  a  dozen  or  more  indigenous 
^>ecie8,  some  of  which,  as  Bolanum  oarolmenee, 
the  horse  nettle,  and  Solamtm  roatratum,  the 
bufflilo  bnr,  are  very  spiny  troublesome  weeds. 


mom»  tntna  (fi^amm  earctaumm). 


For  black  nightshade  see  illustration  in  article 
NioHTBHADE.  See  Colored  Plate  of  Poisonous 
Plawts.   

SOliAB  APEX  See  Apex  or  the  Sun's 
Wat;  Sua. 

SOLAS  00N8TAVT.  The  amount  of  heat 
which  a  square  centimeter  of  the  earth's  surface 
exposed  perpendicularly  to  the  sun's  rays  would 
receive  per  minute  if  Uiere  were  no  atmospheric 
absorption.  The  amount  of  radiant  energy 
actually  reaching  the  surface  of  the  earth  is 
measured  by  means  of  a  pyrheliometer  (q.v.). 
If  the  experiment  is  repeated  at  different  alti- 
tudes, the  unoont  absOTbed  by  the  ataKwmhere 
can  be  estimated,  and  tiie  solar  constant  can 
then  be  deduced.  Although  the  younger  Her- 
Sfshel  and  Pouillet  had  both  determined  the  con- 
stant as  early  as  1838,  still  it  was  not  until 
Langley  (q.v.)  invented  his  bolometer  (q.v.) 
that  it  became  possible  to  obtain  measurements 
of  the  utmost  precision.  From  simultaneous 
observations  of  the  radiation  i^ceived  at  the 
summit  of  Mount  Whitney.  California,  nearly 
16,000  feet  above  sea  level,  tad  at  Its  base, 
LMiglc^  was  able  to  determine  that  the  absorp- 
tion differed  in  different  parts  of  the  spectrum, 
bein^  greatest  in  the  ultra-violet  and  least  in 
the  infra-red,  and  that  about  40  per  cent  of  the 
solar  radiation  striking  the  clear  atmosphere  at 
its  upper  confines  was  absorbed  before  it  reached 
sea  level.  This  was  far  in  excess  of  all  pre- 
Tions  estimates  of  the  amount  of  atmospherio 
absorption,  and  Ponillet's  value  of  1.7  cuorles 
for  the  solar  constant  was  at  once  almost 
doubled.  In  tbe  most  recent  determination  of 
the  solar  constant,  made  by  C.  Q.  Abbot  (q.v.), 
nearly  700  measurements,  extending  over  the 
period  I902-I913,  were  taken  at  such  widely 
separated  localities  as  Washington  (sea  level), 
BaasDur  in  Algeria  (3800  feet).  Mount  Wilson, 
CaL  (5670  feet),  and  Mount  Whitney  (14,600 
feet),  and  a  mean  value  of  1.03  standard  16' 
calories  per  square  centimeter  per  minute  was 
derived.    In  other  words,  the  amount  of  heat 


reaching  the  outside  of  our  atmosphere  from 
the  sun  is  capable  of  doing  continually  the  work 
of  a  2  horse-power  engine  for  each  square  yard 
of  the  earth's  surface.  Abbot  found  that  the 
constant  is  subject  to  a  long-period  variation 
corresponding  to  the  sunspot  period,  and  a  more 
insular  fluctuation  of  about  10  per  cent,  with 
a  Period  of  about  a  week  or  ten  days,  was  de- 
tected, attributed  to  clianges  in  the  sun's  ranis- 
sivity. 

SOLAS  CYCLE.  See  Pbsiod. 
SOLABI,  sd-iaV  (SOLASIO),  Andbea 
(C.1460-161S).  A  Lombard  Milanese  painter  of 
the  High  Renaissance.  He  is  frequently  called 
Andrea  del  0<^bo,  after  his  elder  brother 
Cristoforo,  the  seulptort  who  seems  to  have 
brought  him  up  and  whose  artistic  influence  may 
be  seen  in  Andrea's  delicate  modeling  of  the 
heads.  In  1490  they  went  to  Venice,  where 
Andrea  executed  many  paintings  in  the  manner 
of  Bellini.  On  his  return  to  Milan  he  fell  com- 
pletely under  the  influence  of  Leonardo  da  Vinci, 
and  his  standing  was  such  that  in  1607,  when 
Cardinal  George  d'Amboise  summoned  Leonardo 
to  France,  Aiidrea  was  sent  in  his  stead.  He 
finished  his  decorati<ms  of  the  Cardinal's  chi4>d 
at  Qailloi  in  1609,  after  whicb  he  seems  to 
have  gone  to  Flanders.  The  latter  part  of  his 
life  was  passed  probably  at  Milan.  In  color, 
chiaroscuro,  and  subtle  modeling  of  heads, 
Solari  approached  nearer  Leonardo  than  any 
other  of  his  disciples.  His  portraits  display  a 
characterization  and  strength  suggestine  Hol- 
bein; the  execution  is  delicate.    His  principal 

Saintinss  include:  "Holy  Family  with  St. 
erome''  (149S);  the  powerful  portraits  of  a 
Venetian  senator  and  of  Longoni  (1S03),  in  the 
National  Qallery  (London);  a  "Madonna," 
"John  the  Baptist,"  and'  "Saint  Catharine" 
(1499),  in  the  Brera  (Milan);  a  "Crucifixion" 
(1603),  a  "Male  Portrait,"  and  the  "Madonna 
of  the  Green  Cushion,"  in  the  Louvre;  a  "Rest 
on  the  Flight"  (1515)  and  "Eoce  Homo,"  in 
the  Poldi  c<Mlection,  Milan,  e^tecially  rich  in  his 
works;  and  the  altarpleoe  of  the  Oertosa  at 
Pavia. 

SOLASI  (SOLASIO),  Custofobo  (caUed 
II  Gobbo,  the  hunchback)  (c.1450-1623).  A 
Lombard  sculptor  and  architect  of  the  Renais- 
sance. He  worked  with  his  brother  Andrea  at 
Venice  and  in  1495  he  was  appointed  ducal 
sculptor  to  Ludovico  Sforza  at  Mium.  Id  1498  he 
executed  his  masterpiece,  the  tomb  of  the  Duke's 
wife,  Beatrice  d'EMe,  in  Ssnta  Maria  delle 
Grasie.  The  monument  was  destrcyed  after 
the  fall  of  the  Duk^  but  the  recumbent  figures 
of  himself  and  wife  were  takep  to  the  Certosa 
of  Pavia.  They  are  naive  and  realistic,  thor- 
oughly in  the  style  of  the  early  Renaissance. 
For  the  Certosa,  Cristoforo  also  executed  a 
number  of  decorations.  I>uring  a  sojourn  in 
Rome  he  came  under  tbe  influence  of  Michel- 
angelo, which  caused  serious  detriment  to  his 
originality  as  erldenoed  by  his  statues  of 
"Christ"  and  "Adam,"  Milan  Cathedral.  His 
chief  architectural  work  is  the  cupola  of  Santa 
Maria  della  Passione,  Milan  (1509). 

SOLAS  laCBOSCOPE  (Lat.  solaria,  relat- 
ing to  the  sun).  An  instrument  for  projecting 
magnified  images  of  minute  objects  on  a  screen, 
throiwh  the  agency  of  the  sun's  rays  or  artificial 
illumuiation,  the  latter  being  more  convenient 
and  usual  with  modem  instruments.  The  micro- 
scope consists  of  a  brass  tube  fastened  to  the 
interior  side  of  a  closed  window  shutter  over 
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a  hole  in  the  latter,  and  a  reflector  so  placed 
that  rays  of  sunl^ht  falling  on  it  are  rratected 
into  the  tube.  I^ese  rays,  or  those  from  an 
artiflcial  illuminant,  ore  then,  collected  by  a 
powerful  dcmble  convex  lens,  and  brought  to  a 
focus  Ml  the  object,  which  ia  placed  on  a  stage 
at  the  opposite  eai  of  a  tube.  An  enlarged 
image  of  the  object  thus  illuminated  is  then  pro- 
duced a  second  lens  or  system  of  lenses  upon 
a  white  screen.  Should  the  object  be  opaque, 
the  rays  of  light  reflected  from  the  mirror  are 
concentrated  by  the  double  convex  lens  on  an- 
other mirror  near  Uie  opposite  end  of  the  tube; 
they  are  tiien  reflected  upon  the  back  of  the 
object,  and  diverge  on  the  system  of  lenses  which 
form  tiie  image.  Instead  of  the  sun's  rays,  the 
OKyhydr<^n  limelight  and  the  electric  arc  are 
employed,  the  rays  being  thrown  on  the  double 
convex  condenser  by  means  of  a  reflector.  See 
f^ojBcnon  Apfakatds;  Micbosoope. 

SOIiAB  PABAUiJLS.    See  Fabat,t.ax. 

SOItAB  SYSIBX.    The  planets  and  comets 

Eursninjr  orbital  revohxtiona  round  the  sun  oom- 
ine  wi&  it  to  form  a  system  to  which  is  given 
the  name  of  solar  system.  It  is  not  inqmssible 
that  many  stars  are  the  centres  of  somewhat 
analogouB  systems.  This,  however,  is  merely  a 
matter  of  speculation.  No  change  of  much 
magnitude  can  take  place  in  the  elements  of 
the  planets*  orbits  without  having  effect  on  the 
earth  and  its  inhabitants,  on  account  of  the 
mutual  attractions  of  the  planets  for  each  other; 
in  fact,  they  appear  as  members  of  one  isolated 
family,  bound  together  by  common  ties,  which 
conld  not  be  ruptured  in  the  case  of  one  indi- 
vidual without  communicating  a  general  shock 
to  the  others.  See  Astbonomt;  Planets  (and 
each  planet  under  its  own  name),  PLAKimviDS; 
CoHffr;  SuN;  Moon;  Satellites;  Meteobs. 
Their  motions  are  treated  of  under  Gravita- 
tion; Cbhikai.  Fobcbb;  Pbbcxbbxon;  Osbtt; 
Pektubbationb;  and  their  probable  origin  under 
CosuoooKT;  Nebulje;  so  that  it  only  remains 
here  to  give  the  more  interesting  numerical 
facts  connected  with  them: 


Merouiy  

Venue  

Earth  

PUnvtoid  Eroa. 

Mars  

Planetoid  Ceres 

Jupiter  

Saturn  

Uraaoa  

Neptune  


I? 


2.770 
7,700 
7.818 
20 
4.230 
480 
S6.600 
73.000 
31.900 
34,800 


o.se 

0.82 
1.00 
T 

0.71 

? 

a24 
0.13 
0.22 
0.20 


0.024 

0.82 

1 

? 

0.105 

r 

318  . 
93 
15 
17 


36.7 
67.2 
92.9 
135.1 
141.5 
257.1 
483.3 
886.(^ 
1.781.9 
2.791.6 


88 
225 
365 
643 
687 
1.681 
4.333 
10,769 
30,688 
60,181 


SOLDAh  Makuno  f^LiFE  Paz.    See  Paz 

SoldXit,  M.  F. 

SOIiDEB,  B&d'^Sr  or  eap.  Brit.  pron.  sOlMSr 
(Lat.  aolidare,  to  make  firm) .  Any  fusible  alloy 
that  may  be  used  for  joining  metals.  Solders 
vary  widely  in  composition  according  to  the 
metals  which  it  ia  desired  to  unite,  hut  may  be 
roughly  divided  into  hard  or  brazing  solders  and 
soft  or  tinners'  solders.  Soft  solders  consist  of 
varying  proportions  of  tin  and  lead  with  or  with- 
out the  addition  of  bismuth.  For  dectrical  work 
soft  solder  receives  a  small  addition  of  bismuth 
thus  lowering  the  melting  point  of  the  mixture 
slightly  below  the  boilliig  point  of  water.  Soft 


solder  is  applied  either  by  melting  and  pouring 
upon  the  joint  (wiping),  by  the  blowpipe,  or 
more  frequently  tv  lu«ting  the  metal  surface 
and  the  stdder  wiui  a  oopper  bolt  attached  to 
an  iron  handle  known  erroneously  as  a  "at^der- 
ing  iron."  For  use  the  copper  bolt  must  be 
clean,  coated  with  solder,  and  somewhat  hotter 
than  the  melting  point  of  the  solder.  The 
fluxes  used  consist  of  alkaline  or  acid  reacting 
compounds  capable  of  dissolving  any  oxides 
formed  during  Uie  operation.  Those  in  common 
use  ctmsist  of  muriatic  or  bydroddoric  acid,  sal- 
ammoniac,  honu^  zbw  chloride,  etc,  Oommoo 
rosin,  tallow,  beeswax  and  siinilw  snbstaooeB 
protect  the  deaned  Burfaces  and  are  safest  to 
use.  Of  late  years  a  number  of  ingenious  com- 
binations of  solder  and  flux  have  come  into  use, 
such  as  tubular  solder  filled  with  fliix  or  the 
many  dry  granular  and  paste  mixtures. 

Cold  solder,  for  articles  which  cannot  be 
heated,  consists  of  sodium  amalgam,  usually 
applied  in  the  form  of  small  pellets  which  have 
beoi  previously  warmed  until  the  mercury  starts 
to  exude.  The  pellets  are  firmly  pressed  into 
the  joint  and  tiie  parts  held  rigidly  for  several 
hours.  Hard  solders  or  spelters  are  mixtures  of 
copper,  zinc,  silver,  tin,  gold,  etc.,  and  are 
roughly  classed  as  hard,  white,  and  ]ewelM*s' 
solders.  On  account  of  their  high  melting 
point  (red  heat)  they  are  applied  with  the 
blowpipe,  torch,  or  forge  fire.  Borax  is  used  as 
a  flux  m  most  eases. 

Brass  solder  usually  omsiBts  of  equal  parts  of 
copper  and  zinc;  for  copper  brazing  tiie  copper 
ingredient  is  increased  to  three  parts.  Jewdere' 
solders  consist  of  silver  or  gold  and  oopper  with 
zinc.  No  really  satisfactory  aluminium  solders 
exist;  those  in  use  consist  of  varying  proportions 
of  aluminium  and  zinc  with  various  other  metals ; 
even  common  soft  solder  may  be  used.  One  com- 
pound containing  phosphor  tin  requires  no  flux. 

Autogenous  soldering  consists  in  joining  two 
metallic  surfaces  with  a  strip  of  the  same  metal 
heated  by  the  oxyhydrogen  or  oxyacetylene  blow- 
pipe. The  familiar  "Irad  burning"  in  chemical 
works  is  an  example  n/t  this  class.   See  Allot; 

BaAZING. 

SOLDIER  BEETLE.  A  name  in  the  United 
States  lor  any  beetle  of  the  tribe  Tdephoridi 
of  the  family  Malaeodermidse.  The  name  is 
derived  from  the  trim  appearance  and  color 
markings,  sun^ting  an  army  uniform,  ^nie 
larvffi  are  pre<Utory  and  feed  upon  soft-bodied 
insects — plant  lice  and  small  caterpillars.  The 
Pennsylvania  soldier  beetle  (CnauUognathus 
petmsylvwMOM)  is  a  common  species  in  the 
eastern  United  States  and  ia  coasldoed  bene- 
ficial. 

SOLSIEB  BTTG.  A  mune  nven  to  certain 
predatory  stink  bugs  (q.v.)  of  the  family  Penta- 
tomidsB,  especially  such  forms  as  PodAtua  vfkto- 
sue,  Btiretrut  amAorago,  Umara  hUairi*,  and 
Eusckittus  eervua,  which  are  common  enemies 
of  caterpillars. 

SOLSIEB  FLT.  Any  one  of  the  broad,  flat- 
bodied  files  of  the  family  Stratiomyiide,  called 
"soldier  fites"  on  account  of  the  brightly  colored 
stripes  with  which  some  species  are  marked.  As 
a  rule  they  are  dark-colored  and  smooth.  About 
1000  speeies  are  known,  and  200  of  these  are 
found  in  Kortii  America. 

SOLDIBBS*  HOMES.  There  are  two  general 
classes  of  soldiers'  homes  in  the  United  States: 
first,  those  administered  and  maintained  1^  the 
Federal  government;  second,  tiiose  administered 


Digitized  by 


Google 


SOLDIEBS'  HOKES 


371 


SOLDIEBS'  HOMES 


and  partly  maintamed  by  State  goTemments  in 
certun  States.  The  former  include  the  United 
States  Soldiers'  Home,  District  of  Columbia,  and 
the  National  Home  for  Disabled  Volunteer  Sol- 
diers, which  is  subdivided  into  10  branches, 
located  in  different  sections  of  the  United  States. 
Both  the  Northon  and  Southern  States  main- 
tain homes.  The  latter  are  known  as  Con- 
federate States  Soldiers'  Homes,  and  receive  no 
appropriation,  and  are  not  under  the  jurisdic- 
tion of  the  Federal  government.  The  State 
Soldiers'  Homes  of  the  Northern  States,  32  in 
number,  are  exclusively  under  the  control  of  the 
State  antborities  and  operate  under  their  special 
regulations,  but  receive  certain  financial  aid 
from  the  Federal  Treasury  (Act  of  CongresB 
approved  Ai^.  27,  1888),  and  are  inspected  once 
yearly  under  the  supervision  of  the  Board  of 
Managers  of  the  National  Home  for  Disabled 
Volunteers.  State  Soldiers'  Homes  are  located 
as  follows :  California,  Veterans'  Home,  Napa 
County;  Colorado,  Monte  Vista;  Connecticut, 
Noroton  Heists;  Idaho,  Boise;  Illinois,  Quincy; 
Indiana,  lia  Fayette;  Iowa,  Marshalltown;  Kan- 
sas, Fort  Dodge;  MaBsacbtuettB,  Chelsea;  Michi- 
gan, Grand  Rapids;  Minnesota  State  Home, 
Minneapolis;  Missouri,  St.  James;  Montana, 
Columbia  Falls ;  Nebraska,  Grand  Island  and 
Milford;  New  Hampshire,  Tilton;  New  Jersey, 
Kearney  and  Vineland;  New  York,  Bath  and 
Oxford ;  North  Dakota,  Lisbon ;  Ohio,  Sandusky 
and  Madison;  Oregon,  Roseburg;  Pennsylvania, 
Erie;  Rhode  Island,  Bristol;  South  Dakota,  Hot 
Springs;  Vermont,  Bennij^ton;  Washington, 
Orting  and  Port  Orchard;  Wisconsin,  Waup«ca; 
Wyoming,  Buffalo.  At  certain  of  these  State 
Soldiers'  Homes,  women  who  are  the  irircB, 
widows,  mothers,  sisters,  or  daughters  of  ex- 
Union  soldiers,  sailors,  and  marines,  and  army 
female  nurses  are  maintained,  amounting  in 
number  to  about  3000  women.  The  total  amount 
of  Federal  aid  to  State  institutions,  estimated  for 
the  fieca!  year  1815,  was  *1, 150,000.    The  total 


moneys  of  deceased  soldiers.  The  rules  of  ad- 
mission are  as  follows:  "The  following  persons, 
members  of  the  Soldiers'  Home,  according  to 
section  4814  Revised  Statues,  shall  be  entitl«i  to 
the  rights  and  benefits  herein  conferred  and  no 
others.  First,  every  soldier  of  the  army  of  the 
United  States,  who  has  served,  or  may  serve, 
honestly  and  faitiifully  20  yefurs  in  the  same. 
Second,  every  soldier  and  every  discharged 
soldier,  whether  regular  or  volunteer,  who  has 
suffered  or  may  suffer,  by  reason  of  disease  or 
wounds  incurred  in  the  service  and  in  the  line 
of  his  duty,  rendering  him  incapable  of  further 
military  service,  if  such  disaoility  was  not 
occasioned  by  his  own  misconduct.  Third,  the 
Invalid  and  disabled  soldier,  whether  r^ular 
or  volunteer,  of  the  War  of  1812  and  subsequent 
wars  (Revised  Statutes,  4821)."  Discharged 
soldiers  who  served  only  in  volunteer  organiza- 
tions are  not  received  at  the  Soldiers'  Home  in 
the  District  of  Columbia,  because  provision  is 
made  for  them  in  the  National  Home  for  Dis- 
abled Volunteer  Soldiers. 

HatloiuU  Home  for  Piaabled  Volunteer 
Soldiers.  The  government  of  tills  home  has 
heretofore  been  vested  law  in  a  board  of 
managers  composed  of  the  President  of  the 
United  States,  the  Secretary  of  War.  the  Chief 
Justice  of  the  Supreme  Court  (all  ex-officio), 
and  eleven  managers,  who  were  elected  by  joint 
resolution  of  Congress,  but  an  Act  approved 
June  23,  1913,  making  appropriation  for  the 
fiscal  year  1914,  reduced  that  number  of  man- 
agers from  eleven  to  five,  as  vacancies  occur. 
Tnese  nuina^rs  must  all  be  residents  of  States 
which  furnished  organized  bodies  of  soldiers 
to  aid  in  suppressing  tiie  lebellion  commenced 
in  1861,  and  no  two  of  them  shall  be  resident 
of  the  same  State,  and  no  person  who  gave  aid 
or  countenance  to  the  rebellion  shall  ever  be 
eligible.  The  home  is  ctMuposed  of  ten  separate 
branches,  a  general  depot,  and  the  general  offices 
which  are  located  as  follows: 


Ba&NCH 

FtMt-offioe  addraw 

Location 

Nation&l  Military  Home.  Ohio 
National  Home,  Wisoonain 
National  Home,  Twua,  Maine 
National  Soldiers'  Home,  Virginia 
National  Military  Home,  KiinHan 
Soldiers'  Home,  California 
National  Military  Home,  Indiana 
National  Home,  Ulinoia 
National  Soldien'  Homa,  TnuuMee 
Hot  SpriafS,  South  Dakota 

D»toa 

MilwankM 

Togus 

Hampton 

Leavenworth 

Loa  Angdea 

Marion 

Danville 

Hot  Springa 

Battle  Mountain  

niunber  of  persons  maintained  varied  between 
11,000  and  12,000. 

United  States  Soldiers'  Home,  District  of 
Colombia.  This  is  a  Federal  institution,  the 
administration  of  which,  in  accordance  with 
r^ulations  prescribed  by  Congress,  is  super- 
vised by  a  Board  of  Commissioners,  consisting 
of  the  Governor  of  the  Home  and  the  following 
Bureau  chiefs  of  the  War  Department:  the 
quartermaster  general,  the  surgeon  general,  the 
judge  advocate  general,  the  adjutant  general, 
and  the  chief  of  enmneers.  The  number  of  per- 
sons cared  for  at  this  institution  varies,  from 
year  to  year,  between  1000  and  1500.  The  total 
disbursements  per  year,  including  pensions  of 
inmates,  is  about  $800,000.  The  sources  of 
the  fimds  are  primarily  stoppages  or  fines  ad- 
judged against  soldiers  sentence  of  court- 
martial,  forfeitures  for  desertiim,  and  unclaimed 


Eliglbili^  for  admittance:  "The  following 
persons  only  shall  be  entitled  to  the  benefit  of 
the  National  Home  for  Disabled  Volunteer  Sol- 
diers, and  may  be  admitted  thereto  upon  the 
order  of  a  member  of  the  board  of  managers, 
namely:  all  honorably  discharged  officers,  sol- 
diers, and  sailors  who  served  in  the  regular  or 
volunteer  forces  of  the  United  States  in  any 
war  in  which  the  country  haa  been  engaged,  in- 
cluding the  Spanirii-Ameriean  War,  me  provi- 
sional army  (authorised  by  Act  of  Congress  ap- 
proved March  2,  1899 ) ,  in  any  of  the  campaigns 
against  hostile  Indians,  or  have  served  in  the 
Philippines,  in  China,  or  in  Alaslca,  who  are 
disabled  by  disease,  wounds  or  otherwise,  and 
who  have  no  adequate  means  of  support,  are 
not  otherwise  provided  for  by  law,  and  by  reason 
of  such  disability  are  incapable  of  earning  their 
living."  The  average  of  offioers  and  members  pres- 
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ent  during  the  year  ending  June  30,  1913,  vas 
17,457.  Th6  ye*rly  number  cared  for  is  ^^u- 
ally  decreasing.  The  number  eared  for  accord- 
ing to  wars  in  which  they  participated,  on 
June  30,  1913,  waa  as  follows:  Mexican,  68; 
Civil  War,  27,664;  Spfuiieh-Anierican  War, 
£880;  Provinoial  Army,  HO;  Indian  CanipaignB, 
238;  foT«igii  service,  S8.  Whole  number  oired 
for  since  wie  organization  of  the  hrane,  to  June 
30,  1913,  was  188,120. 

SOLE  (Lat  soteo,  sole).  A  flatfish  (q.v.)  of 
the  family  Soleidse.  The  common  sole  of  Europe 
ISolea  vulgaris)  attains  a  length  of  from  10 
to  20  inches  and  is  hi|;hly  esteemed  for  food. 
The  American  sole  ( Aohtrut  fateiatua) ,  or  "hog< 
di<^r,"  is  only  about  six  inches  long  and  is  of 
less  value.  See  Plate  of  ^^tfisr  and  Flodhd- 

EBS. 

SOLBILLBT,  eftaft'yi',  Paot,  (1842-86).  A 
French  explorer,  born  at  Nimes.  In  1873-74  he 
attempted  to  find  a  route  for  a  commercial 
road  between  Algeria  and  the  Niger.  He  failed 
in  this,  but  his  explorations  convinced  him  of 
the  practicability  of  a  trans-Saharan  railroad. 
He  went  to  Senmmbia  in  1878  in  the  interests 
of  this  project,  out  his  operatiraB  were  frus- 
trated by  the  CfovemoT.  In  1881  he  went  to 
Kn^a  by  way  of  Shoa  and  laid  the  way  for 
French  approach  to  the  southern  borders  of 
Abyssinia.  Then  he  was  intrusted  with  found- 
ing  Ihe  French  colony  of  Obok  oa  the  Oulf  of 
Aden.  He  died  while  on  a  new  expedition  to 
Shoa.  His  most  important  publications  are: 
Eofploration  du  Saharxt  ctntrxU  (1874);  Voyage 
A   86gou    ( 1878-79 ) ;    Voyages   m  Bthiopie 

(1885)  ;    and    Une   eaploration  m  Ethii^pie 

(1886)  . 

SOLEICN  LEAaUE  AND  COVENANT. 

See  Covenants,  The. 

SOLENHOFEN  (zoqfu-hA'fen)  LITHO- 
G-BAPBIC  STONE.  A  deposit  of  limestone 
of  Upper  Jurassic  age,  wbich,  on  account  of  its 
fine-grained  and  smooth  texture,  is  adapted  for 
lithographic  purposes.  The  most  important 
quarries  occur  at  Solenhofen,  near  Pappenheim, 
m  Bavaria.  The  beds  irf  good  stone  aggregate 
about  60  feet  in  thickness  and  are  founa  in  the 
lower  portions  of  the  quarries,  many  of  which 
are  100  feet  deep.  Moet  of  the  lithograpbio 
stone  used  is  obtained  from  this  district.  See 
Abch^ptebtx. 

SOLE'NODON  (frran  Ok.  vuk-^r,  aSlin,  chan- 
nel, pipe  +  Uoit,  odout,  tootii).  A  rare  West 
Indian  insectivore,  of  which  there  seem  to  be  two 
species,  inhabiting  Cuba  and  St.  Dnningo,  named 
respectively  Bolenodon  cuhamu  and  8.  paradoxus. 
It  is  like  a  giant  shrew,  with  a  long,  slender, 
conical  snout,  powerful,  naked  feet,  and  long 
claws  fitted  for  digmng,  and  a  long,  bare, 
oposBUm-like  tail.  Ldtue  is  known  of  the 
solenodon's  life  history;  it  lives  only  a  short 
time  in  captivity.  It  roots  in  the  ground  and  tears 
apart  rotten  logs  for  grubs  and  other  insects. 
It  is  nocturnal  and  qtoids  the  day  in  a  hollow 
log  or  a  hdle.  In  St.  Domingo  the  animal  has 
been  almost  exterminated  by  the  mongoose.  For 
the  most  complete  monograph  of  Solenodon 
paradomis,  consult  G.  M.  Allen,  in  Museum  of 
Comparative  ZoOlogy,  Bulletin,  vol.  40  (Cam- 
bridge, Mass.,  1910).  See  Plate  al  Caties  ac- 
companying article  Cavt. 

SOLENOID,  syK-noid  or  sd-le'noid  (from 
Qk.  »Ai|i«c(Jf4f,  aOlSnoeid^,  pipe-shaped).  A 
4^UndricaI  coil  of  wire  used  for  producing  mag- 
netic effects  hy  electric  currents.  The  coil  when 


traversed  by  a  current  pomessee  all  tiw  qnaUties 

of  a  magnet.   See  Maqnitisii. 

SOXENT.  The  west  portion  of  the  strait 
which  with  Spithead  SM>arates  the  Isle  of 
Wifl^t  from  England  {iiap:  England,  E  6). 
It  ts  17  miles  long  by  2  to  S  miles  wide.  Is  a 
favorite  yachting  ground,  and  affords  safe  an- 
chorage. Hurst  Castle  guards  its  enta-anee  im 
the  southwest. 

80LBB,  or  SOLLAB  (AS.  color,  soler.  OP. 
miter,  both  frtHU  Lat.  sotorium,  from  sol,  sun). 
An  upper  chamber.  The  only  private  apartment 
in  the  old  baronial  halls  was  so  called.  It  was 
placed  over  the  pantry,  at  one  end  of  the  hall» 
and  served  as  parlw  and  sleeping  apartment  for 
the  baron  and  his  family. 

SOLBVBE,  sO^Kr'.  The  French  name  of 
Solothum  (q.v.). 

SOLET,  ssni,  James  Russeex  (18S0-1911). 
An  American  writer  on  naval  subjects.  He 
was  bom  at  Rozbury,  Mass.,  graduated  at 
Harvard  in  1870,  and  was  admitted  to  the  bar 
in  Washington,  D.  C.  From  1872  to  1882  he 
was  professor  of  history  and  law  at  the  Naval 
Academy  at  Annap<dis.  From  1876  to  1890 
he  was  professOT  in  the  United  States  navy.  In 
1882  he  was  transferred  to  Wa^ington  to  ar- 
range the  Naval  Library,  and  untif  1890  was 
en^ged  in  preparing  the  naval  records  of  the 
Civil  War.  In  1890-93  he  was  Assistant  Secre- 
tary of  the  Navy.  He  afterward  practiced  law 
in  New  York,  and  was  counsel  for  Venezuela 
at  the  Paris  arbitration  of  the  Venezuela-British 
Quiana  boundary  in  1899.  His  publications  in- 
clude: Historical  Sketch  of  the  Utiiied  Btatet 
Naval  Aeottomy  (1876);  Foreign  Byttema  of 
Ifaval  education  (1880) ;  The  Blookade  and  the 
Cruisers,  in  the  "Campaigns  of  the  Civil  War 
Series"  (1883) ;  with  Commodore  Schley,  Rescue 
of  Qreely  (1886);  Boys  of  1812  (1887);  Ad- 
miral Porter  (1903),  in  the  "Great  Commanders 
Series."  He  also  edited  Autobiography  of  Com- 
modore Morris  (1880),  and  contributed  to  The 
Battles  and  Leaders  of  the  doU  War  (1887) 
and  to  Justin  Winsor's  Narrative  and  Critical 
Hietory  of  Afiiepioa. 

SOL7ATABA,  sAl'{&-tl'r&  (It.  eolfatara^ 
from  Bolfo,  sulphur).  A  dormant  volcano  near 
Naples.  The  word  is  used  as  a  common  name 
for  a  volcanic  vent  emitting  only  vapors.  Vol- 
canoes after  activity  frequently  send  off  «tseous 
eruptions,  when  steam,  sulphureted  hydrogen, 
carbon  dioxide,  and  hydrochloric  acid  come 
forth,  usually  without  explosive  effects.  Sul- 
phur and  chlorides  are  sometimes  deposited  by 
sublimation.  Solfataras  are  quite  numerous  In 
the  old  volcanic  r^ons  of  Italy.  The  Soufriire 
of  Saint  Vincent  is  a  notable  example  of  a  sol* 
fatara  at  times  violently  eruptive. 

SOLFEOOIO,  sdl-f«d^jA.  A  vocal  exercise  the 
object  of  which  is  tbe  training  of  the  ear  to  ac- 
quire certainty  in  singing  any  intervals  at  sight 
without  tiie  aid  of  an  instrument.  Tbe  tones 
are  sung  either  on  one  vowel  (a)  or  on  the 
syllables  of  solmization  (q.v.). 

SOLFBBINO,  86l'fe-i«^n6.  A  village  in  the 
Province  of  Mantua,  Italy,  20  miles  northwest 
of  Mantua  (Map:  Italy,  C  2).  It  is  famous 
as  the  scene  of  a  bloody  battle  on  June  24,  1859, 
in  which  the  allied  French  and  Sardinians,  under 
Napoleon  III,  defeated  the  Auatrians.  The 
Tower  of  San  Martino,  commanding  a  splendid 
view  and  otmtaining  a  military  museum,  com- 
memorates this  victory,  which  was  deeirive  in 
securing  Italian  independenoe. 
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SOLI,  Ahatds  of.   See  Asatub  of  Soli. 

SOLICnTOB^  Under  the  laws  of  Gteat 
Britain,  a  person  duly  admitted  to  practice  law 
under  the  provisions  of  the  Solicitor's  Acts,  and 
who  thereby  becomes  an  officer  of  the  Supreme 
Court  and  entitled  to  certain  privileges  and  im- 
munities. Before  the  Judicature  Act  {1S7Z) 
the  term  was  applied  only  to  persons  who  oon- 
dncted  litigatimi  in  tiie  Court  of  Chancery,  but 
the  abore  act  all  solicitons  attorneys,  and 
proctors  authorized  to  practice  in  any  division 
of  tlw  Hi^  Court  of  Justice  are  known  as 
solicitors  of  the  Supreme  Court.  The  Incorpo- 
rated Law  Society  was  appointed  "R^strar  of 
Solicitors"  in  1843,  and  in  1877  that  society  was 
given  control  of  the  examination  of  candidates 
for  admiasicHi  as  Bolicitora.  Each  solicitor  must 
obtain  annually  a  oertifleate  of  his  right  to  prao- 
tioe  from  the  Bcqrietoar  of  Solictors.  A  solie- 
itor  can  practice  In  the  Hi^  Court  of  Justice, 
the  Court  of  Appeal,  the  House  of  Lords,  Privy 
Council,  and  all  inferior  courts.  They  have  a 
monopoly  on  certain  legal  business,  as,  e.g., 
the  attestation  of  documents  required  by  the 
Land  Transfer  Act.  As  a  solicitor  is  an  oflScer 
of  the  court  the  latter  can  exercise  summary 

J'urisdiction  ower  him  in  ease  of  a  tveaeh  ox 
luty.  A  BoUdtor  who  permits  another  to  prac- 
tice in  his  name  wilt  be  disbarred  and  can  never 
be  readmitted.  Where  a  solicitor  is  struck  off 
the  rolls  for  other  misconduct,  he  may  be  subse- 
quently readmitted  in  the  discretion  of  the 
court.  In  the  United  States  the  distinction  be- 
tween  solicitors  and  barristers  has  not  been  gen- 
erally recognized.  Consult  A.  Cordery,  Law 
BOatimg  to  SoUeiton  (LtnidoD,  1887-88). 

SOLXCITOll-OEnXBAL.  One  of  the  Im- 
portant law  officers  of  the  En^^iah  erown, 
appointed  hy  letters  patent.  "Hie  is  always  a 
member  of  the  House  of  Commons,  and  is  ece 
officio  a  Minister  of  the  crown  and  a  member  of 
the  General  Council  of  the  bar.  He  is  not,  how- 
ever, a  member  of  the  cabinet.  He  is  next  in 
raidc  to  the  AttomOT-Oeneral  and  represents 
him  in  hia  abaence.  His  term  of  office  expires 
with  the  fall  of  the  ministry  of  which  he  is  a 
member.  The  SoUcitor-QenenJ  of  Scotland  is 
next  In  rank  to  the  Lord  Advocate. 

In  the  United  States  the  Stdicitor-Oeneral  ia 
a  Federal  officer  appointed  by  the  President  to 
assist  the  Attorney-General,  and  to  take  the 
latter's  place  in  case  of  absence  or  illness. 
SOIJI)  ALCOHOL.  See  Wood  Distuution. 
SOLID  SOLUTION.   See  iBOHOSFmBic;  So- 

LCnOH. 

WSUSOXtt,  tX/Uag^  A  town  in  the  Bhine 
Province,  Prussia,  18  miles  north-northeMt  of 
Cologne  (Map:  Germany,  B  8).  It  has  long 
been  famous  for  Its  steel  and  iron  ware  manufac- 
tures, eqiecially  sword  blades,  helmets,  cuirasses, 
knives,  scissors,  and  hand  bells.  Pop.,  including 
the  town  of  Dorp,  1900,  45,249;  1910,  60,636. 

S0I/IPSI81C  ( from  Lat  »oIu«,  alone,  only  + 
•pee,  self).  A  term  applied,  usually  by  oppo- 
iKutsi^to  any  system  of  philosoidiy  the  prineiplea 
of  which  do  not  It^cally  warrant  the  belief  in 
any  other  being  than  the  mind  of  the  thinker. 
It  is  a  subjective  idealism  (q.v.)  which  is  so 
subjective  as  to  leave  no  valid  ground  for  belief 
in  objectivity.  As  a  matter  of  fact  actual  sol- 
ipsists  have  been  rare  although  perhaps  nuuiy 
subjective  idealiats  if  they  had  beoi  ctmsistant 
would  have  been  solipsists. 

SOLlS,  sA-W,  Juan  DfAz  de  (0.1470-1616). 
A  Spanish  navigator.  He  is  said,  although  with- 


out good  authority,  to  have  discovered  Yucatan 
with  Vicmte  Ytfiez  PinzAn  in  1606.  After  the 
death  of  Vespucci  in  1612  he  was  appointed 
pilot-major  of  Spain.  He  discovered  the  en- 
trance to  the  Bio  de  la  Plata  and  explored  the 
river  as  far  as  the  region  of  the  Charrfta  tribe, 
hj  whfmi  he  was  killed  before  September,  1618. 
His  l»tither-in-law,  Francisco  de  Torres,  con- 
ducted tile  survivm  of  the  npedition  ba^  to 
Spain. 

SOLlS  7  BIVASBNXT&A,  sMfis'  «  rSfvA^ 
d&-ne^r&,  Antonio  ds  (1610-88).  A  Spanish 
dramatist,  historian,  and  statesman.  He  was 
born,  probably,  at  Alcalfl  de  Henares,  studied  at 
Salamanca  where  he  produced  (1627)  a  play. 
Amor  y  Obligam6n,  and  became  Secretary  of 
State  (1654),  private  secretary  to  Philip  IV, 
and  chronicler  of  the  Indies.  In  1667  he  took 
orders,  whereupon  he  ceased  writing  for  the 
stage.  Of  his  10  extant  plays  two  are  impor- 
tant in  a  oomparative  study  of  the  drama;  El 
Amor  al  imo  and  La  (Htanilla  de  Madrid.  His 
Hiatoria  de  la  Conquista  de  M^jioo,  which  ap- 
peared in  1684  and  was  translated  by  Townshend 
(1724),  is  a  Spanish  prose  classic.  Consult 
D.  E.  Msrtell,  Dramas  of  D.  Antonio  de  BoUa 
y  Rivadenejfra  (Philadelphia,  1903). 

SOLITAXaE,  sOlf-tflr'  (Ft.,  solitary).  An 
extinct  dodo-like  bird  (Peeophapt  aolitariug). 
differing  from  the  dodos  in  a  smaller  bill  and 
longer  legs.  It  inhabited  Rodriguez,  and  ap- 
pears to  hare  been  peculiar  to  that  island. 
Frangois  L^uat,  in  his 
Voyages  et  aventuret 
(London,  1708),  has  left 
an  interesting  account  of 
the  solitaire.  He  describes 
it  as  a  large  bird,  the 
male  weighing  about  45 
pounds,  its  head  without 
comb  or  crest,  that  of  the 
female  with  a  small 
widow's  peak  abore  the 
bill;  the  wings  small,  in- 
capable of  flight,  but  used 
for  offense  and  defense,  or 
to  wave  signals.  Hie 
plumage  was  full  and 
beautiful,  but  the  tail  was 
a  roundish  mass  of  feath- 
ers. It  became  extinct 
about  1776,  but  many 
skeletons  are  preserved  In 
European  museums.  Consult  Walter  Roths- 
child, Batinot  Birds  (London,  1907).  See  DoDO; 
BxnNCT  Animals. 

In  America  the  name  solitaire  is  given  to  the 
flycatching  tiinuhea  of  the  genus  Myadettet, 
species  of  which  occur  in  Jamaica,  H^rtinlqu^ 
and  other  West  Indian  islands,  as  well  as  on 
the  continent.  One  species,  Myadestes  toum- 
sendi,  dwells  in  the  western  United  States  from 
the  Bocky  Mountains  to  the  Pacific.  It  is  about 
8  inches  long,  and  dull  brownish  ash  in  color, 
and  is  a  superb  singer,  as  indeed  are  all  the 
members  of  the  genus.  The  name  "solitaire" 
refers  to  its  habit  of  hiding  in  solitary  ^itha 
of  the  forests. 

SOLITAHtE.  A  ^me  played  by  only  one 
person.  Its  origin  is  not  known,  but  it  is 
supposed  to  have  been  Invented  by  a  prisoner  in 
the  Bosttle  in  the  seventeenth  century.  It  is 
played  with  37  balls  (usually  of  glass)  on  a 
circular  board  with  37  hemispherical  cups  or 
depressions.    The  game  is  played  by  removing 
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one  ball  from  the  board  and  then  placing  an 
adjoining  ball  in  the  vacancy,  passing  over  one 
intervening  liall.  The  ball  passed  over  is  then 
taken  up.  This  is  then  continued  till  only 
one  ball  remans,  when  the  same  is  said  to 
be  won.  Should  two  or  more  oalls  be  left  and 
they  more  than  one  space  ^art,  and  conse- 
quently isolated  so  as  not  to  be  liable  to  capture 
by  eadi  other,  the  game  is  lost. 

Solitaire  with  Cards,  or  Patience.  The 
pack  or  packs  (sometimes  with  the  exception 
of  certain  cards,  which  are  laid  face  upward  on 
the  table)  are  shuffled.  The  player  thai  takes 
the  cards,  backs  uppermost,  and  plays  them  one 
by  one,  turning  them  face  upvnird.  His  object 
is  to  arrange  the  cards  in  "families,"  each  family 
being  a  complete  series  from  ace  to  king,  but 
not  necesaarily  of  the  same  suit.  They  may 
be  formed  by  building  upward,  i.e.,  placing  a 
higher  card  on  the  one  next  below  it,  or  vice 
versa.  The  cards  may  be  taken  from  the  pack 
in  the  player's  hand  as  already  described,  or 
th^  may  be  taken  from  an  arrangranent  of  card- 
pilee  on  the  tatde,  or  from  either.  If  the  player 
places  any  top  card  of  these  piles  {should  he 
elect  to  arrange  the  game  that  way)  on  any 
other  just  above  or  below  it  in  rank,  he  is  said 
to  be  making  a  marriage,  by  which  he  frees 
the  cards  underneath  and  utilizes  them  in  "build- 
ing." Cards  not  readily  usable  in  bnilding  are 
laid  aside  and  constitute  "stock."  Thus  the 
stodc  may  he  used  over  again  once  or  twice 
(first  shuffling).  There  are  several  other  va- 
rieties of  card  solitaire. 

SOLLAi^  sftKaa,  Wnxuir  Johhson  (1849- 
).  An  English  geolcwist.  He  was  born  at 
Birmingham  and  was  educated  at  the  Royal 
School  of  Mines  and  at  St.  John's  College,  Cam- 
bridge. He  was  Cambridge  University  extension 
lecturer  (1873-78);  professor  of  geology  and 
zoology  at  University  College,  Bristol  (1880-83) ; 
of  geology  and  mineralogy  at  Dublin  University 
( 1883-07) ;  and  in  1807  was  apw>inted  professor 
of  geology  and  paleont<d<:^  at  Oxford.  In  1896 
the  Boyal  Society  gave  him  charge  of  an  racpedi- 
tton  to  investigate  Fimafuti,  a  ooral  island  in 
the  Pacific.  He  was  elected  president  of  the 
Geological  Society,  London.  He  made  numerous 
oontribntions  to  scientific  societies  and  journals 
on  geolo^cal,  mineralogical,  zotilogical,  and  eth- 
nographic subjects,  wrote  Tetractin^lida,  the 
24ui  volume  of  the  reports  of  the  Ghallmger 
esqieditioii;  also  The  Age  of  the  Earth  (lOOS) ; 
Aneient  Euntera  (1911). 

SOIXOOtTB,  sdro-g^!^,  Vladimib  ALEXA.n- 
DBOViTCH,  Court  (1814-82).  A  Russian  author, 
bom  at  St.  Peterslmrg.  He  graduated  at  the 
University  of  Dorpat  (1834)  and  held  various 
diplomatic  and  official  positions.  He  made  his 
literary  d£but  in  1837  with  the  novelettes  Ttoo 
SUtdmts  and  Three  Fiano^e,  but  attracted  gen- 
eral attention  with  his  History  of  a  Pair  of 
Rubbers  (1839),  and  still  more  so  with  his 
Tarantae  (1846).  Of  his  numerous  woAs  for 
the  stage,  the  farce  The  Troubleeomeneas  of  a 
Tender  Heart  { 1850)  and  The  Official  (1856)  are 
best  known.  His  works  of  fiction  appeared  in 
five  volumes  (St.  Petersburg,  185.5-56).  Though 
very  popular  in  his  day  Sollt^b  is  little  read 
nowadays. 

SOXL  Xnn>  KABEN,  iM  ^nt  ha'bett  (Qer^ 
Debit  and  Credit) .  A  noted  romance  by  Gustav 
Freytag  (1855),  based  on  a  study  of  modem 
industrial  cwiditiMiB. 

80I/XXZATI0H  (from  ml  +  mi,  names  of 


two  notes  of  the  gamut).  A  peculiar  method 
in  use  for  centuries  for  teaching  musical  inter- 
vals and  scales  by  means  of  certain  syllables. 
The  syllables  are  ut  {or  do),  re,  mi,  fa,  sol,  la, 
and  si,  The  first  six  are  the  commencement  of 
the  lines  of  an  ancient  hymn  to  John  tiie  Bap- 
tist, peculiar  in  that  the  first  syllable  of  each 
line  (with  the  exception  of  the  last)  was  sung 
to  a  note  one  degree  higher  than  tlie  first  syl- 
lable of  the  preceding  line,  thus  presenting  uie 
type  of  a  scale.   See  Gunm  d'Ab^zo. 

These  syllables  are  said  to  liave  been  first  used 
by  Guido  of  Arezzo  in  the  eleventh  century. 
As  Guido  employed  a  hexadiord,  six  syllables 
were  sufficient.  But  when  the  importanee  of 
the  leading  tone  was  recogniied  the  heptachord 
superseded  the  old  hexachord.  Then  Le  Maire, 
a  French  musician  of  the  seventeenth  century, 
added  to  them  ei,  for  the  seventh  of  the  sesM. 
When  applied  to  the  key  of  C,  their  equivalents, 
in  the  ordinary  musical  nomenclature  are: 

Do  re  mi  fa  Bol  la  si  do 
CDEFGABC. 

These  Billables  may,  however,  be  applied  to 
other  Ic^,  with  do  always  as  the  key-not^  so 
as  to  express,  not  the  absolute  pitch  of  a  note, 
but  its  relation  to  the  keynote.    See  SoLFBGafo. 

SOUCOHA,  s61-myn&,  or  STTUIONA,  sSSl- 
ml/nk.  A  city  in  the  Province  of  Aquila,  Italy. 
Solmona  manufactures  wine,  paper,  cloth,  and 
strings  for  musical  instruments.  The  city  is 
famous  as  the  birthplace  of  the  poet  Ovid.  Pop. 
(town),  1011,  13,372. 

SOLHS-IiAITBAOH,  Bblms-Ion^,  Hm- 
MAmr,  Count  (1842-19(M).  A  German  botanist, 
born  near  Giessen  and  educated  there  and  at 
Berlin,  Freiburg,  and  Geneva.  He  became 
professor  extraordinary  at  Strassburg  in  1872 
and  professor  of  botany  and  director  of  the 
Botanical  Garden  at  Gttttingen  in  1870,  and  was 
called  to  a  similar  position  at  Strassburg  ia 
1888.  His  publications  include:  "Uebw  den 
Ban  mid  die  Entwiekelnng  der  Emihruogs- 
organe  parasiticher  Phanert^men,"  in  the  /aar- 
biioher  fUr  toieseneohafiliohe  Botanik  ( 1867-68) : 
Corallina  (1881) ;  Eerkunfi,  Domevtikation  und 
Verbreitung  dee  geaidhmiiohen  Feigeitbawita 
(188S) ;  Die  Oeeohlet^terdiffereiusierung  bei  den 
Fotgtnib&wnen  (1685);  Einleitung  i*  die  Paia- 
opJ^tologie  ( 1887 ) ;  Die  leitenden  getichte- 
punkte  einer  iMg^neinm  ^amKemgeograpkie 
(1006). 

SOLO  (It.,  alone).  In  murio,  a  piece  or 
passage  for  a  sinele  voice  or  instrument.  In 
orchestral  compositions  "solo"  indicates  that 
one  instrument  is  to  take  the  leading  part. 

SOLOQUB,  sAl'o-g^^,  Fbodob  (1863-  ). 
The  pen  name  of  a  Russian  writer,  bis  real  name 
being  Feodor  Kuzmitch  Teteroikov.  He  studied 
at  the  St.  Petersbuiv  Teachers  InsUtnte  and 
later  iKcame  a  schoolmaster.  His  literary  career 
dates  from  1804,  when  his  first  story,  "Shadows," 
appeared  in  the  periodical  Bevemy  Veatnik. 
AH»rward  he  wrote  poetry,  plays,  novels,  fables, 
essays,  uid  short  stories.  His  first  literary  suc- 
cess came  in  1907,  when  his  novel  The  Little 
Demon  proved  immensely  pq>ular.  His  complete 
worlcs  numbered  20  volumes  in  1014.  Sologub, 
like  Anton  Chdchov  (q.v.),  is  a  true  literary 
descendant  of  Gogol,  but  he  excds  Chekhov  in 
the  power  of  creative  imagination.  As  a  stylist 
he  IB  unsurpassed  among  writers  of  his  day. 
His  peeuliar  sphere  in  fiction  is  the  life  of  the 
small  provincial  Russian  towns.  In  En^sh  ap- 
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peared  The  Sietvt-fifomtwt  UTome  mtd  Other 

8toriea  (1016). 

80I/0IC0N  (Heb.  BkSlom&h,  peaceable  or 
prosperouB).  A  aon  of  David  and  Batfashdm  (2 
Sam.  xiL  S!4),  sucoeeBor  of  David  on  the  throne 
of  Israel  (c993-d58  B.C.)-  The  biblioal  aoooont 
of  Solomon  is  found  In  1  Kings  i-zi,  and  its 
parallel  2  Chron.  i-iz.  Whoa  David  was  old 
his  son  Adonijah  set  himself  up  as  a  pretoider 
to  the  throne,  but  Bathsheba  interceded  for  Sol- 
omon. David  granted  her  request  and  Solomon 
became  King.  One  by  one  tne  new  King  had 
his  oiemiee,  Adonijah,  Joab,  and  Shimd,  put  to 
death,  so  that  he  rested  securely  on  his  throne. 
A  dau^ter  of  Pharaoh  was  among  his  wives. 
SolODMu  divided  Israel  into  twelve  parts  for 
administrative  purposes,  and  we  are  told  tiiat 
his  territory  extoided  from  the  river  (Eu- 
idirates)  unto  the  land  of  the  Philistines,  and 
unto  the  border  of  Egypt,  and  that  he  nuUle 
bondsmen  of  the  Canaanites  who  remained  in 
the  land.  He  made  an  alliance  with  Hiram, 
King  of  Tyre,  who,  in  return  for  food,  furnished 
him  with  timber;  the  ships  of  the  allies  went 
out  trading  tc^etber.  The  Yahwe  temple  was 
built  in  great  splendor  with  Hiram's  aid  and 
dedicated  with  nnieh  magniflwncs.  The  temple 
todc  from  the  fourth  to  the  eleventh  year  of 
Solomon's  reign  for  its  completion;  the  palace 
in  the  Lebamm  from  the  seventh  to  tiie  twentieth 
year.  He  also  built  sanctuaries  to  Chranosh, 
the  Moabitish  god.  Bfany  foreign  women  were 
in  his  household,  who  are  said  to  have  inftumced 
him  to  worship  alien  gods.  Almost  all  other  de- 
tails about  Solomon  are  amplifications  either 
oi  his  wisdom  or  hie  qilendor.  We  an  told 
that  Qoi  iqvpeared  to  him  in  a  dream  and  asked 
him  to  choose  a  gift,  whereupon  Solomon  chose 
neithw  ri«jies  nor  power,  but  wisdom,  and  as 
a  reword  was  given  both  what  he  chose  and 
what  he  resigned.  A  proof  of  his  wisdom  im- 
mediately follows  (1  Kings  iii.  and  it 
is  never  lost  sight  of  afterwards  (cf.  1  Kings 
iv.  80  et  seq.,  where  he  is  said  to  be  "wiser  than 
all  DMn**;  v.  7-12;  z.  1-3,  where  Solomon  an- 
swers tiie  "hMd  qnesttons"  propounded  by  tike 
Qnsen  of  Shdia,  and  z.  24).  The  entire  narra- 
tive is  a  recital  of  the  magnificence  of  the  King, 
espedally  the  description  of  his  building  opera- 
tions (1  Kings  iv.  22-28,  ix.  26-20,  x.  1-13;  2 
Chron.  ix.  9).  On  the  visit  of  the  Que^  of 
Sheba,  see  Sabsanb;  Sheba. 

The  narrative  in  Kings  oonceming  8olom<m 
is  based  upon  earlier  deenmentB,  such  as  the 
"Book  of  the  Acts  of  Solomon"  ( 1  Kings  xi.  41). 
The  main  facta  are  unquestionably  authentic, 
though  the  account  has  to  some  extent  been 
eotored  by  a  view  of  Solomon  belonging  to  a 
period  many  centuries  later.  This  view  is  still 
more  consistently  carried  out  in  the  narrative 
in  Chronicles,  which  has  no  independent  his- 
torical value.  In  tJie  Book  of  Kings  there  are 
still  traces  of  a  conception  of  Solomon  which 
did  not  hold  him  u|>  in  a  favorable  light.  The 
eztension  of  power  is  made  responsible  for  the 
introdneti<»i  of  foreign  religious  customs,  and 
the  blame  for  the  rebdiion  Immediately  follow- 
ing upon  the  death  of  Solomon  is  in  part,  at 
least,  put  upon  the  King.  In  Chronicles,  how- 
ever, all  tiiese  unfavorable  features  are  sup- 
pressed and  the  King  is  held  up  as  a  marvel  of 
piety  and  wisdom,  as  well  as  a  great  ruler  under 
whom  th»  Kingdom  rose  to  its  highest  point  of 
glory. 

Soilomon's  distinguishing  quality  was  as  an 


administrator.  He  kept  the  Kingdom  intact  dur- 
ing his  reign,  though  not  In  such  a  condition 
that  his  successor  could  continue  his  policy. 
An  important  step  was  his  struigthenins  the 
fortifications  of  the  country,  and  no  less  signifi- 
cant was  his  foreign  policy,  which  involved  al- 
lianoes  with  snrroanunff  nations  sueh  as  the 
PlKsniciana  Throng  this  intemational  Inter- 
course an  impetus  was  riven  to  commerce  in 
S<domon's  days.  (See  'Elath.-,  Ezioif  Gkbs; 
Ophib.)  Contact  with  other  nations  also  had 
its  result  in  a  martced  intellectual  advance, 
and  it  is  probably  safe  to  assume  Uiat  already 
in  Solomon's  days  there  was  a  genuine  literary 
activity  in  Israel.  The  new  ep<wh  thus  marked 
hy  Solomon's  relon  is  sufficient  to  account  for 
the  view  taken  by  the  later  tradition,  whidi 
makes  6olom<m  himself  an  author  of  hig^  rank 
and  prodi^ous  fertUi^.  The  books  ascribed  to 
him.  Proverbs,  CBntioles,  Ecdesiastes,  WIad<mi 
of  Solomon,  Psalms  of  Solomon,  and  Odes  of 
Solomon  (qq.v.) ,  beltmg  to  various  periods  which, 
however,  are  all  many  centuries  utter  than  his 
time.  That  the  simpler  sanctuary  of  former 
days  was  replaced  in  his  reien  by  a  more  ambi- 
tious edifice  was  a  natural  consequence  of  a 
general  politioal  growth,  but  the  description  of 
the  new  edifice  is  colored  by  the  desire  to  extol 
the  grandeur  of  Solomon's  achievements,  wfaile 
the  accoiut  of  the  ceremonies,  including  the 
prayer,  is  probably  a  post-exilic  prodiution. 
Consult  the  chapters  on  Solomon  in  the  Hebrew 
histories  of  Outhe,  Stade,  Kent,  Wellhausen, 
Piepenbring,  Kittel,  and  Comill;  also  W.  S. 
CaMecott,  Solomon's  Temple:  It»  Eietory  and 
atruoture  (Phllad^hia,  1907). 

SOLOICON,  Oms  or.  A  coUeetion  of  42  odes 
ascribed  to  Solomon.  Five  of  these  are  quoted 
in  the  Gnostic  work,  Piaiia  Sophia.  The  Od$» 
are  referred  to  in  the  Paeudo  Athanaaian  Synop- 
ait  (sixth  century),  and  in  the  Stichometry  of 
Nicephorus  (ninth  century) ;  Lactantius  quotes 
one  of  th^,  and  a  sixteenth-century  Syriac  man- 
uscript discovered  and  published  by  J.  Rondel 
Harris  in  1909  contains  40  of  the  hTnms.  They 
were  first  supposed  by  Hamaek  ana  some  other 
scholars  to  be  a  Jewish  woi^  with  extensive 
Christian  interpolations,  but  the  majority  of 
investigators  are  now  agreed  that  they  are  of 
Christun  origin.  They  were  probably  written 
in  Greek  in  northern  ^nria  in  the  first  half  of  the 
second  century  a.d.,  and  seem  to  be  to  some  ex- 
tent affected  by  Gnosticism  of  the  type  found 
in  the  apocry^ial  Acts  ot  the  Apostles  (see 
Apocttpha).  Borne  scholars  have  attempted  to 
prove  that  they  were  composed  by  Montanus, 
Valentinus,  or  Bardesanes,  but  the  arguments 
are  not  ccmvincing.  Though  the  Syriac  trans- 
lation does  not  fully  reveal  the  characteristics 
of  the  original  form,  there  can  be  no  question 
that  the  author  was  an  exceptionally  gifted  poet 
as  well  as  a  mystic  of  deep  religious  experimce 
and  tenderness  of  feeing.  Hie  peculiarities  of 
theologies]  opinion  and  sentiment  offer  many 
difBcunies  to  the  interpreter,  but  the  Odea  are 
universally  regarded  as  one  of  the  most  remark- 
able recent  discoveries  in  the  field  of  early  Chris- 
tian literature. 

Bibliography.  J.  Rendel  Harris,  The  Odea 
and  Psalms  of  BoUmon  (Cambridge,  1909;  2d 
ed.,  ib.,  1911) ;  Fleming  and  Hamack,  Ein 
jUdisch-ohriatliohea  Ptalmfmch  au$  dem  erttm 
JaJtrhwnderi  (Leipzig,  1910) ;  H.  Gunkel,  in  Zeit- 
m^urift  f&r  neuteatammtUohe  Wieaenaohaft 
(Giessen,  1910) ;  F.  C.  Conybeare.  The  Odea  of 
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Solomon  Montaniat  (ib.,  1911)  ;  S.  A.  Fries,  Die 
Oden  aalomoa  {ib.,  1911) ;  W.  Smtem,  Qnogtiaohe 
Pdrallelen  snt  den  Oden  Salomos  (ib.,  1012); 
W.  Frankenberg,  Das  Vergt&ndnia  der  Oden 
Salomoa  (OieBsen,  1912);  W.  R.  Newbold.  in 
Journal  of  Biblioal  Literature  (Boston,  1012). 

SOLOMON,  PaALUS  ar.  A  collection  of  18 
psBlms  ascribed  to  Solonum.  Th^  are  found 
in  ei|^t  Greek  maniucriptB,  and  are  mentioned 
in  the  catak^^ue  at  the  b^;inning  of  the  Oodea 
Alexattdrimta  and  other  early  lista  A  STriao 
version,  made  from  the  Greek,  was  discoTered  by 
J.  Rendel  Harris  and  published  in  1900,  and 
some  fragments  of  other  manuscripts  have  come 
to  li^t. since  then.  The  close  from  zvii,  38  b  to 
the  end  of  xviii  is  still  missing.  These  Psalms 
were  originally  written  in  Hebrew,  and  unmis- 
takable historic  allusions  show  that  th^  were 
composed  after  63  and  before  48  p.o.  They  reflect 
the  attitude  of  the  Pharisees  to  the  Hasmonsean 
dynasty  and  the  hope  of  a  Messiah  who  shall  be 
truly  a  descendant  of  David  and  a  righteous 
King.  The  Greek  text  has  been  edited  by  E.  H. 
Byle  and  A.  James  IPsaime  of  the  Phariaeea, 
Cambridge,  1891)  and  O.  von  Gebhardt  {Die 
Pcolffim  SaUmos,  Leipzig,  1895) ,  and  the  Syriac 
text  by  J.  Bendel  Harris  ( The  Odes  and  Pralms 
of  Solomon,  2d  ed.,  Cambridge,,  1911).  Consult 
J.  Viteau,  Lea  Psavmea  de  Salomon  (Paris, 
1911),  and  G.  B.  Gray,  in  R.  H.  Charles,  The 
Apocrypha  and  Paeudepigrapha  of  the  Old  Teata- 
ment  (Oxford,  1913). 

SOLOKON,  Wisdom  of.  One  of  the  deutero- 
canonical  bodes  of  the  Old  Testament,  sometimes 
called  also  Uie  Book  of  Wisdom.  Solomon  la 
introduced  as  the  speaker  (cf.  chaps,  vii-ix), 
whence  the  name  first  mentioned.  The  book  con- 
sists of  three  parts:  (1)  chapters  i-v  commend 
wisdom  to  rulers  and  incidentally  attack  Greek 
philosophy,  particularly  the  Epicurean  school, 
and  show  how  absorption  in  worldly  aifairs  leads 
to  spiritual  ruin;  (2)  chapters  vi-ix  teach  how 
wisdom,  which  is  above  aU  other  benefits,  may 
be  gained,  and  Solcmon  relates  how  he  came  to 
ehoois  wisdom  aa  his  life's  companion;  the  see- 
ticm  closes  with  Solomon's  prayer  for  wisdcnn; 
(3)  chapters  x-xix  illustrate  the  influence  of 
wisdom  on  Israel's  history,  the  miracles  in  the 
history  are  ascribed  to  wisdom,  and,  by  way  of 
contrast,  the  results  of  folly  in  the  history  of 
heathen  nati(»is  are  held  up  to  scorn.  The  book 
seems  to  have  been  written  originally  in  Greek 
about  the  middle  of  the  first  century  b.c.  An 
influence  of  Greek  philosophv  is  admitted  1^ 
most  soh<darB.  ^e  unity  of  the  book  is  not 
gnite  certain.  Consult:  K.  Si^ried,  in  E. 
Aautsseh,  Die  Apokrjfphen  und  Paeudepigraphen 
dea  Alten  Teatamentr  (Tabingen,  1000);  A. 
Hemisch,  Die  grieohiache  Philoaophie  im  Buohe 
der  Weiah^t  (MUnster,  1908) ;  F.  C.  Porter, 
"The  Pre- Existence  of  the  Soul  in  the  Book. of 
Wisdom,"  in  BemUio  Studiea  (Chicago,  1908) ; 
Samnd  Holmes  in  R.  H.  Charles,  Apoorypha 
and  Pwudepigrapha  of  the  Old  Tmtament  (Ox- 
ford, 1913).    See  Afo<»ypha. 

SOI.OHON  BEN  GABIBOL,  ben  gftltft-rOl'. 
A  Jewish  philosopher  and  poet,  best  known  as 
Avicebron  (q.v.). 

SOLOMON  ISLANDS.  A  group  of  islands 
in  the  Pacific  Ocean,  extending  in  a  direction 
from  northwest  to  southeast  between  lat.  5°  and 
11°  S..  and  long.  154'  40*  and  162*  30*  E. 
(Map:  Australasia,  J  3).  It  is  about  120  miles 
cttstuit  from  the  Bismardc  Archipelago  on  the 
west.    Area  shout  17,000  square  mUes.  The 


principal  islands  are  Bougainville,  Cfaoiseul,  New 
Georgia,  Ysabel,  Malaita,  Guadalcanar,  and  San 
Cristoval.  They  are  mostly  obltmg  in  shi^, 
mountainous,  and  lined  with  coastal  coral  reefs. 
IVaces  of  volcanic  origin  are  found  in  the  shape 
of  craters,  hot  springs,  etc.  There  are  sane 
active  volcanoes,  and  earthquakes  are  frequent. 
The  flwa  is  luxuriant ;  many  islands  have  forests 
of  ebony  and  sandalwood;  the  fauna  is  Papuan 
in  character.  The  climate  is  hot,  pioist,  and 
unhealthful.  Copra,  pearl  shell,  and  sandalwood 
are  exported. 

The  populaticm,  estimated  at  200,000,  are 
Melanesians,  with  the  possibility  that  in  the  un- 
explored mountains  of  the  larger  islands  there 
may  exist  a  race  of  still  more  primitive  autoch- 
thons. Thdr  physical  type  is  not  oniform,  the 
people  of  the  islands  on  Bougainville  Strait  b^g 
taller,  darker,  more  robust,  and  more  brachy- 
c^halic,  those  of  San  Cristoval  and  the  islands 
adjacent  shorter,  lighter,  lees  vigorous,  and  more 
dolichocephalic.  The  languages  show  great  vari- 
ation, amounting  sometimes  to  mutual  unintdli- 
gibility.  Traces  of  Polynesian  influences  occur 
m  speech,  institnUons,  etc.  Head-hunting,  Slav* 
ery,  cannibalism,  and  taboo  (here  tambu)  are 
among  the  native  institutions,  now  waning. 

Germany  owned  Bougainville,  Buka,  and  some 
smaller  islands,  up  to  the  Great  War  which 
began  in  1914,  when  they  were  captured  by  an 
Australian  expeditionary  force.  (See  Was  in 
Europe.)  The  island  of  Choiseul,  the  island  of 
Ysabel,  and  the  various  mallOT  islands  to  the 
east  of  Bougiunville,  with  an  area  of  14,800  sqiutre 
miles  and  a  population  in  1914  1^  about  16(i,000» 
were  transferred  to  Great  Britain  in  1890.  The 
discovery  of  the  Solomon  iBlanda  is  attributed  to 
the  Spanish  navigator  Mendafia  (1667).  By  an 
agreement  in  188S  the  group  was  divided  between 
Great  Britain  and  Germany  and  by  that  of  1899 
in  settlauent  of  the  partition  of  Samoa  Great 
Britain  acquired  a  large  part  of  the  German 
share  in  exchange  for  the  iuuid  of  Savaii.  Con- 
sidt:  H.  B.  Guppy,  The  SfAtmon  lalanda  aatd 
Their  Nativea  (Condon,  1887) ;  id..  The  Bolomtm 
lalanda.  Their  OeaUtgy,  eto.  <lb.,  1887) ;  Ellsfe 
Reclus,  in  Jfouvelle  giSographie  umveraeile,  vol. 
xiv  (Paris,  1880) ;  0.  M.  Woodford,  A  Natural- 
iat  Among  the  Bead  Huntera  (London,  1800); 
Alvaro  MendaQa  de  Neyra,  Dieoovery  of  the  Solo- 
mon Islands,  translated  and  edited  1^  Lord  Am- 
herst of  Hackney  and  Basil  Thomson  for  the 
Hakluyt  Society  (2  vols.,  ib.,  1001). 

SOLOMON'S  SEAL  {Potygonutum).  A  genus 
of  plants  at  the  family  LiluoeR,  differing  from 


MLOllOH'B  BMAL  (PollVmOtUM), 

A  fruitinc  spray  of  Solomon's  ami,  with  a  temunal  pteos  of 
k  root-stem;  «.  ahowiog  the  ecmn  or  "WftlB." 

li^ of  the  valley  chiefly  in  the  ^lindrical  tubu- 
lar perianth,  and  in  having  the  flowers  joined  to 
their  flower-stalks.    Of  several  Sunqteon  spe* 
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ciee,  the  common  Solomon's  seal  {Potjfgonatum 
multifiorwn)  has  a  stem  about  2  feet  high, 
the  upper  part  of  which  bears  two  rows  of  large, 
ovate-elliptical,  alternate  leaves.  The  flower- 
stalks  are  generally  branched;  the  small  dowers 
white  and  drooping.  Hie  young  shoots  of  Po- 
lygonatum  offiomale  are  eaten  bjr  the  Turks  like 
asparaguB.  The  root  is  white,  fleshy,  inodorous, 
with  a  BweeUsh,  mocilaginoiu,  aend  tasta  It 
has  been  made  into  bread  in  times  of  aeareily. 
Among  the  American  speeieft  Poljfffonaium 
mutaivm,  the  great  Solomon's  seal,  and  Po- 
lifgomatum  hifionm,  smaller  Solnutm^B  seal,  oc- 


rAliOl  ■OUHIOll'S  BUL  (AnjtwjM  rMMMM). 

cur  from  the  Atlantic  coast  to  the  Great  Plains. 
The  name  is  derived  from  the  seal-like  markings 
left  upon  the  knotted  rootstocks  by  the  falling 
of  the  annual  stems.  Medicinal  virtues  were 
once  attributed  to  the  dried  rootstocks.  Smtla- 
otMa  racmnota,  an  allied  plant,  is  called  false 
Solonum's  seal  and  false  spikenard. 

SOLOMON'S  SONG.   See  CAimcus. 

SOLOKOS,  sdad-mds,  Diontsigb.     See  Ro- 

HAIO  LmRATURE. 

SOXON  (Lat.,  from  Gk.  Z6\wv)  (c.63»-6S0 
B.C.).  An  Athenian  lawgiver  and  patriot,  son  of 
Execestides,  descended  from  the  noble  line  of  the 
Codrids.  In  his  earlier  years  Solon  engaged  in 
trade  and  probcUily  visited  the  eastern  ^gean, 
whore  he  learned  much  fxcm.  progrsBsive  Itmia. 
He  mastered  Ionic  literature,  and  wrote  Terse 
in  the  Ionic  dialect — ^he  was  the  first  Athenian  to 
win  renown  by  bis  poetry.  Solon's  life  fell  in 
the  time  of  great  social  and  economic  change  in 
Greece.  As  a  result  of  the  growing  importance 
of  commerce,  capital  was  beroming  cmicentrated 
in  a  few  hands,  while  the  email  farmers  and  ag- 
ricultural laborers  were  weighed  down  with  debt. 
The  small  proprietors  were  deprived  of  their 
lands;  many  free  Afhenians  who  could  not  pay 
what  they  owed  were  sold  into  slavery.  The 
law  favored  the  rich,  and  a  revolution  seemed  im- 
minent, when,  in  the  year  694-693  ( or  692-691 ) , 
S<^on  was  elected  archon,  probably  by  the  more 
moderate  of  both  parties,  and  received  full  power 
to  reform  the  oppressive  conditions.  He  began 
with  two  radical  measures:  he  forbade  the  bor- 
rowing of  money  <m  the  person  of  the  debtor,  and 
also  annulled  all  mortf^igee  and  deMs  in  which 
the  person  of  the  debtor  had  been  pledged.  Prob- 
ably he  reduced  debts  in  general  and  lowered 
the  rate  of  interest.  This  great  reform  was 
called  the  Seiaachiheia  {feuraxStta),  or  Shifting 
of  BordenH,  and  was  celebrated  by  a  festival.  He 
then  restored  by  an  amnesty  all  who  had  lost 
civil  rights  before  his  archonship,  with  the  ex- 
ceptim  of  those  who  had  been  punished  for  mur- 
dCT  or  attempted  tyranny.    Hie  next  remedial 


measure  was  to  forbid  the  export  of  all  products 
with  the  exception  of  oil;  he  thereto  secured  a 
suffici^t  supply  of  grain  for  Athens  at  a  moder- 
ate price.  He  also  limited  the  amount  of  land 
which  might  be  held  by  a  single  person.  Of  great 
importance  was  the  Bubstitntion  of  a  standard 
of  coinage  closely  resembling  the  Eubtean  for  the 
prevailinc  jSlginetan  standard.  Seventy  of  the 
new  draennue  equaled  one  hundred  of  the  old. 
This  secured  to  we  poor  great  relief,  and  emanci- 
pated Athens  from  her  rivals,  .^gina  and  Me- 
gara,  and  ga.ve  her  the  advantage  of  trade  with 
the  colonies  in  Sicily  and  Italy.  Solon  abolished 
the  laws  of  Draco  (q.v.),  except  those  which  re- 
ferred to  murder.  In  place  of  the  old  four 
classes,  which  bad  been  based  on  the  amount  of 
capital  posBessed,  he  divided  the  citizens  into 
four  dasBSB  on  the  basis  of  inocnne.  The  ptditi- 
cal  offloas  were  open  <mly  to  the  memberB  of  the 
first  three  elasses ;  ^e  treasury  and  the  archons 
were  reserved  for  the  first.  The  fourth  class  had 
simply  the  right  to  take  part  in  the  assembly 
('EKK\iiffia)  and  the  public  law  courts.  But  the 
gaining  of  this  privilege  wae  a  most  important 
step  in  the  direction  of  democracy,  for  before  the 
popular  courts  every  maristrate  might  be  ac- 
cused when  he  laid  down  iiis  office,  and  in  this 
way  the  people  had  control  over  the  administra- 
tion. For  we  selection  of  officials  Solon  intro- 
duced a  peculiar  combination  of  choice  and  lot. 
The  Senate  (BouXi^)  was  composed  of  400  mem- 
bers, 100  from  each  tribe.  (See  Boule.)  This 
body  and  the  popular  aesanbly  undoubtedly  re- 
ceived many  of  the  rights  formerly  possessed  by 
the  Areopagus  (q.v.),  which  now  retained  juris- 
diction only  in  murder  cases,  together  with  gen- 
eral censorial  power  over  the  laws.  Tradition 
says  that  after  nia  year  of  office  Solon  bonnd  his 
fellow  citizens  1^  an  oath  to  keep  the  laws  and 
withdrew  from  Athens  for  a  period  of  10  years. 
Although  many  details  are  obscure  and  disputed, 
it  is  undoubted  that  Solon  emancipated  the  in- 
dividual and  took  the  first  decisive  step  towards 
complete  democracy,  despite  the  fact  that  after 
his  year  of  oflSee  interna!  disorder  broke  out,  and 
Sc^on  lived  to  see  a  tyranny  established  at 
AthoiB      one  of  his  own  kinsmen.   See  Pisis- 

TBATD8. 

BlbUograpliy.  Histories  of  Greece  by  Grote, 
Busolt,  Beloch,  Abbott,  and  Ednard  Meyer;  edi- 
tions of  Aristotle's  Oonttitution  of  Athene;  also 
E.  F.  Hermann,  Lehrbudh  dor  griechitchen  Stoats- 
altertimer  (6th  ed.,  Freiburg,  1889) ;  Georg  Bu- 
solt, Die  grieohiachen  Staata-  und  Rechtmlter- 
turner  (Munich,  1892) ;  Onstav  Gilbert,  fland- 
buck  tter  ffrieehieohen  8taatBalterf1bn«r  (8d  ed., 
Leipzig,  1893) ;  G.  F.  SehOmann,  OriecMaehe 
Al^ertihner  (4th  ed.,  Berlin,  1897)  ;  C.  F.  Leh- 
mann-Haupt,  Solon  of  Athens;  The  Poet,  tier- 
ehant.  Statesman  (Liverpool,  Eng.,  1912);  and 
the  article  "Solon"  in  iViedrich  LUbker,  RetU- 
leaikon  dea  klaeeischen  Altertwns,  vol.  li  (8th 
ed.,  Leipzig,  1914).    See  Athens,  History. 

80L0TUUBN,  z0a6-tvm  (Fr.  Soleure).  A 
canton  of  Switzerland  (^p;  Switzerland,  B  1). 
It  is  traversed  lengthwise  by  the  main  ridge  of 
the  Jura,  reaching  a  maximum  height  of  4754 
feet.  The  northwestern  part  is  covered  by  the 
minor  Jura  ridges  and  parallel  mountain  val- 
leys, while  along  the  southeastern  boundary  ex- 
tends the  valley  of  the  Aar.  The  climate  is 
somewhat  severe.  Almost  the  entire  area  is 
utilized  for  grain  uid  stock  raising,  and  the 
output  of  cereals  is  ^)ove  the  domestic  demand. 
Fruit,  dairy  products,  wood,  marble,  gypsum, 


Digitized  by 


Google 


SOZiOTKUBN 


278 


soziunos 


and  building  atone  are  exported.  The  chief  nmn- 
ufactured  article  iB  matches.  The  conetitution 
of  the  canton  dates  from  1876,  and,  as  amended 
in  1896,  provides  for  a  legislative  assembly 
derted  for  lour  years  at  the  rate  of  one  member 
for  every  800  innabitants.  The  Ave  monbers  of 
the  Executive  Council  are  also  elected  by  the 
people  for  the  same  period.  The  canton  returns 
six  members  to  the  National  Council.  Capital, 
Solothum.  Pop.,  1910,  116,728,  of  whom  Roman 
Catholics  form  over  Uiree-fourths.  German  is 
the  predominating  language.  The  history  of  the 
canton  centres  chiefly  around  its  capital,  Solo- 
thum, which  dates  n<om  pre-Romao  times,  and 
which  in  1218  became  a  fne  Imperial  city.  The 
burghers  were  associated  with  Bern  in  the  strug- 
gles against  the  petty  princes  of  the  region. 
Solothum  was  formally  admitted  into  the  Swiss 
Confederation  in  1481,  by  which  time  it  had  ex- 
tended its  rule  over  the  r^on  now  constituting 
the  canton.  The  aristocratic  T€^me  which  had 
long  existed  in  the  canton  ended  in  1830. 

SOIiOTHUBH.  The  eapital  of  tiie  Canton  of 
Solothum,  Swttgarland,  on  the  Aar,  about  20 
miles  north-northeast  of  Bera  (Map:  Switzer- 
land, B  1 ) .  It  is  a  walled  city  with  broad  streets 
and  numerous  churches.  The  cathedral  of  Saint- 
Ours  (the  cathedral  church  of  the  bishopric  of 
Basel)  is  a  cruciform  structure  of  the  eighteenth 
century,  built  on  the  site  of  an  old  cburcn  daUng 
from  1050.  Otiier  interesting  architectural 
sbnetnres  an  the  ancient  clock  tower  and  the 
cloth  hall  with  its  collection  of  weapcns.  The 
town  library  contains  about  40,000  volumes. 
There  is  a  natural-bistory  museum  with  valuable 
zoSlogical  and  paleontolo^cal  collections.  The 
environs  of  the  town  are  exceedingly  picturesque 
and  abound  in  villas  and  resorts.  The  chief  in- 
dustries are  watchmaking  and  stone  qnarnrfatg. 
Pop.,  1900,  10,100;  1910,  10,46S. 

SOIiOVIOV,  BOlO-vyof,  I^SQn  Mikbah^ 
ovTTCH  (1820-79).  An  eminent  Russian  his- 
torian, Itorn  and  educated  at  Moscow.  Fr<nn 
to  1844  he  was  abroad  as  tutor  in  Count 
Stroganov's  family,  attending  the  lectures  of 
Ranke,  BOckh,  and  Michelet.  His  treatise  on 
Tfie  Reiation*  between  Novgorod  and  the  Grand 
Prinoea  (1845)  and  his  dissertation,  Eiaiory  of 
tho  B^iiona  among  the  Rueaian  Prinoea  of  the 
Some  of  Rurik  (1847),  established  his  reputa- 
tion and  broi|ght  him  a  professorship  in  history 
at  Moaeov  University.  Subsequently  he  was 
dean  of  the  Hlstorico-PhUolo^cal  Faculty  and 
rector  of  the  university,  tlianiatorjf  of  Buaaia 
in  29  volumes  (7th  ed.,  1879),  the  first  thorough 
treatment  of  the  subject  from  the  earliest  period 
to  1774,  is  a  rich  storehouse  of  historical  mate- 
rial drawn  upon  by  all  subsequent  writers  to 
this  day.  He  wrote  also  a  number  of  historical 
textbooks,  including  Hiatorical  Lettera  (1868), 
Hiatory  of  the  FaU  of  PoUmd  ( 1863),  and  PoUt- 
ietU  «md  Diptomatio  Siatory  of  Aleaander  t 
(1877).  With  Kostomarov  (o.v.)  and  others, 
he  adopted  the  organic  view  of  nistory. 

SOLSTICE,  sOl'stls  (Lat.  aoUtitvam,  from 
sol,  sun  4*  fittere,  to  stand).  That  point  in 
the  ecliptic  (q.v.)  at  which  the  sun  attains  its 

nteat  north  or  south  declination,  and  where 
I  consequently  at  the  turning  point  of  its 
apparent  course.  There  are  two  such  points  in 
the  ecliptic,  one  of  whldi  is  the  summer,  and  the 
other  the  winter,  solstice  to  those  who  inhabit 
northern  latitudes.  The  term  is  also  employed 
to  signify  the  dates  at  which  the  sun  Stains 
then  two  points,  viz.,  June  21  and  Deconber  21. 


SOLXTBLE  aiiASa.    See  Wateb  GLASa. 

SOLU^ON  (Lat.  aoloere,  to  dissolve).  In 
chraUstiT,  a  term  applicable  to  any  mixture  that 
can  be  formed  by  the  interdiffusion  of  two  or 
more  substanees,  gaseous,  liquid,  or  solid.  A 
mixture  so  formed  is  Invariuly  homogeneous, 
i.e.,  its  ingredients  do  not  exist  alongside  of  one 
another  in  separate  masses,  and  therefore  can- 
not be  distinguished  separately  even  by  means 
of  a  powerful  microscope.  For  the  distinction 
between  a  homogeneous  mixture  and  a  chemical 
compound,  see  the  article  Chkwstbt. 

OiMSOns  Klxtnrea.  The  formation  of  these 
is  not  limited  to  any  particular  set  of  sub- 
stanees, as  is  the  case  with  liquids  and  Bcdids-, 
all  gases  are  capaUe  of  mutual  interpmetration 
by  diffusion  and  hwee  of  forming  homogeneous 
mixtures.  In  a  gaseous  mixture  (unless  it  be 
under  extraordinarily  great  pressure )  the  proper- 
ties of  each  ingredient  are  but  sli^tly  affected 
by  the  presence  of  the  other  ingredient*. 

Liquid  Solutions.  These  may  be  formed  1^ 
liquids  with  gases,  1^  liquida  wiui  other  llquid% 
and  by  liquids  with  solids. 

The  mass  of  any  gas  absorbed  by  any  liquid 
is  proportional  to  the  pressure  of  the  gas 
(Henry's  law)  and  diminishes  with  increasing 
temperature.  Of  course,  even  under  the  same 
condititms  of  pressure  and  temperature  the  solu- 
bility of  different  gases  in  some  liquid  is  not  the 
same;  thus  earbomo  acid  gas  is  much  more  sol- 
uble in  water  than  ut^gen.  The  solubility  in 
the  case  ctf  eadi  mtem  eondsting  of  a  gas  and 
a  liquid  is  termed  by  Btmaen  the  "coefficient  of 
absorption."  To  understand  dearly  the  mean- 
ing of  this  term  imagine  some  gas  in  contact 
with  a  given  liquid  and  maintained  at  some  tem- 
■  perature  t,  under  a  pressure  equal  to  the  normal 
pressure  of  the  atmosphere;  imagine  that  when 
no  more  of  the  gas  is  being  absorbed,  all  the  gas 
ocmtained  In  one  cubic  eaiUmeter  of  the  solution 
is  ^iven  out  of  it,  eon&ied  separately,  and 
cooled  off  to  0"  G.  (32'  F.) ;  the  volume  that 
the  gas  will  then  ooeupy  is  its  coefficient  of  ab- 
sorption with  respect  to  the  given  ^liquid  at  the 
temperature  t.  Gases  that  are  very  soluble 
fail  to  obey  Henry's  law,  possibly  because 
they  enter,  to  a  greater  or  less  extent,  into 
chemical  combinaticn  with  the  solvent  liquid; 
for  the  reliatHlity  of  the  law  itself  has  been 
clearly  demonstrated  by  Uieoretioal  consi^ra- 
tions  of  indubitable  rellabili^.  (See  Henbt.) 
However,  it  must  be  Ixwne  in  mind  that  thetweti? 
cally  Henry's  law  can  only  be  expected  to  hold 
true  as  Itmg  as  the  smonnt  of  gas  absorbed  by 
the  solvent  is  very  small. 

Dilute  soluticms  of  gases  in  liquids  obey  the 
laws  of  osmotic  pressure  as  well  as  do  dilute 
solutions  in  general.    See  further  below. 

Passing  to  solution  of  Uauids  in  liquids,  we 
find,  first,  that  some  Uqnios  (e.g.,  water  and 
alcohol)  are  mlscible  in  all  proportims,  that  the 
mutual  solubility  of  others  (e.g.,  water  and 
ether)  ia  limited,  and  that  still  oUiers  are  prac- 
tically insoluble  in  each  other.  There  are  strong 
reasons  for  assuming  that  the  third  of  these 
classes  is  really  identical  with  the  second;  only 
the  amounte  disst^ved  are  so  small  that  they 
cannot  be  detected  the  analytical  means  at 
our  dlqxMal.  One  of  the  most  important  prop- 
erties of  solutions  of  liquids  in  liquids  is  thnr 
vapor  pressure,  which  plays  an  important  part 
in  processes  of  fractional  mstillation.  (See  Dis- 
tilutioh.)  When  two  liquids,  A  and  0,  are 
mixed,  tiie  vapor  pressure  tn  efther  undergoes  a 
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dimuintion:  A  in  the  solotioii  is  lesa  volatile 
than  in  the  free  etate,  and  bo  is  B.  The  vapor 
presaore  of  each  in  the  solnticm  is  termed  ita 
"partial  vapor  pressure,"  and  the  total  vapor 
pressure  of  the  solution  is  equal  to  the  sum  of 
the  diminished,  partial  vapor  pressure  of  its  in- 
gredients. If  A  and  B  are  mutually  soluble  to 
a  limited  extent,  two  Bolutitms  may  be  formed 
(viz.,  A  in  B  and  B  in  A) ,  oi  which  the  partial 
as  well  as  the  total  vapor  pressnres  are  respec- 
tively equal.  Take,  for  instance,  water  and 
ether;  If  shaken  up  in  snfflieient  redative  quan- 
titiea  and  then  allowed  to  stand  undisturbed, 
they  will  form  two  distinct  liquid  layers,  the 
upper  a  saturated  solution  of  water  in  ether, 
the  lower  a  saturated  solution  of  ether  in  water ; 
the  partial  vapor  pressure  of  the  water  in  the 
upper  equals  Uie  partial  vapor  pressure  of  the 
water  in  the  lower  solution;  t^e  partial  vapor 
preesure  of  the  etiier  in  the  upper  equals  the 
partial  vapor  pressure  of  the  ether  in  the  lower 
solution;  and  hoice,  the  total  vapor  pressnre 
of  the  upper  solution  equals  the  total  vapor 
pressnre  of  the  lower.  Analogous  relations  are 
found  in  all  cases  examined. 

Hie  solubility  of  solids  in  liquids  is  invariably 
limited.  As  a  rule  it  increases  with  the  temper- 
ature, but  cases  are  known  (e.g.,  that  of  anhy- 
drous sodium  sulphate,  with  respect  to  water) 
in  which  an  elevaticm  of  temperature  causes  a 
decrease  in  solubility.  A  fact  important  to  re- 
number is  that  if  a  solid  is  oapaUe  of  existing 
in  two  or  more  different  modlfleatjcniB  (e.g..  In 
different  allotropic  forms,  or  say  in  an  anhy- 
drous form  and  one  or  more  forms  containing 
water  of  crystallization,  etc.),  each  modification 
has  ita  own  solubility,  and  a  solution  exactly 
saturated  with  the  more  soluble  modification  is 
more  or  less  "supersaturated"  with  the  less 
soluble  one.  Bearing  in  mind  that  the  super- 
sataratitm  of  a  solution  is  destroyed,  with  r^id 
separation  of  the  excess  of  dissMved  substance, 
when  a  trace  of  the  latter  is  Introduced  into  the 
solution,  the  following  experiment  may  serve  to 
illustrate  the  point  under  consideration:  Let 
ordinary  Olanber's  salt,  i.e.,  sodium  sulphate 
e<Hitaining  10  molecules  of  water  of  crystalliza- 
tion (Ni^O«.10%O),  be  heated  to  boiling  with 
about  one-half  its  wei^^t  of  water,  in  a  flask 
whose  month  Is  loosely  closed  with  a  plug  of 
cotton  (to  keep  out  particles  of  Olaubev's  salt 
that  may  be  floating  in  the  air) .  If  the  eolation 
thtia  obtained  be  cooled  to  —10°  C,  a  sodium 
sulphate  containing  seven  molecules  of  water  of 
crystallization  (Na,S0,.7H^)  will  separate  out, 
and  when  the  separation  is  complete  the  mother 
liquor  will  be  exactly  saturated  with  respect  to 
this  salt.  Now.  Na,S04.7H,0  has  a  greater  solu- 
bility than  Na,80..10^.  Henoe,  tAe  saturated 
mother  liquor  of  Na,S0t.7H,0  intist  eridenthr  be 
supersaturated  with  respect  to  NaiSO^-lO^O. 
As  a  matter  of  fact,  if  a  trace  of  the  latt«r  be 
now  introduced  into  Onr  mother  liquor,  a  new 
crystallization  will  set  in,  a  mass  of  Na^Ot.lOH,0 
separating  out  and  leaving  the  solution  exactly 
saturated,  this  time  with  respect  to  this  latter 
form  of  the  salt.  Such,  as  well  as  a  host  of  other 
phenomena,  complicate  exceedingly  the  problan 
of  discovering  a  precise  relation&ip  between  the 
solubility  of  substances  in  rarious  solvents  and 
their  nature. 

Solid  Bolutiona.  The  existence  of  solutions 
in  the  solid  state  has  only  been  recognized  witiiin 
recent  years.  |t  was  mentioned  in  the  article  on 
diffttsim  (q-v.)  that  cases  of  diffusion  have  been 


actually  observed  in  solids.  But  there  is  also 
an  increasing  number  of  indirect  proofs  that 
many  homogeneous  solid  mixtures  are  true  solu- 
tions, i.e.,  might  be  formed  1^  the  interdiffwdmi 
of  their  ingredients,  altiiou^  actually  such  a 
process  womd  of  course  be  very  slow.  Isomor- 
phous  crystalline  mixtures,  while  homogeneous, 
may  not  be  solutions  at  all;  for  it  is  possible 
that  in  them  free  diffusion  cannot  take  place, 
the  molecules  of  either  of  the  ingredients  being 
controlled  by  the  forces  that  determine  the  crys- 
talline form  of  the  wfatrfe;  but  this  is  not  cer- 
tain. Among  solid  solutions  oontaining  fluids 
may  he  mentioned  the  well-known  ease  of  metal- 
lic palladium  and  hydrogen  gas.  The  two  were 
formerly  supposed  to  combine  chemically,  form- 
ing the  compound  PdsH.  But  the  con^rasitlon  of 
this  substance  has  now  been  shown  to  vary  with 
the  temperature.  Hence  it  cannot  be  considered 
as  a  diemieal  compound.     See  Chbmisist; 

ISmOIFHIBlI. 

Onnotie  Presmn.  It  may  be  sem  fr<Hn  the 
above  tiiat  a  theory  of  ■olutttma,  fai  the  full  sense 
of  the  tern,  does  not  yet  exist.  Some  of  the  most 
important  questitms  with  regard  to  solutions  re- 
main unanswered,  and  the  known  facts  are  mostly 
uncorrelated;  in  brief,  the  subject  is  largely  not 
yet  rationalized. 

In  one  of  its  phases,  however,  tlie  subject  of 
solutions  has,  within  recent  years,  reoeired  a 
development  which  must  be  counted  among  the 
most  Drilliant  seientifle  adiievnnotts  of  our 
time.  Hie  adiievenunt  in  qnestirai  is  bsused  on 
the  most  characteristic  property  of  solutions, 
viz.,  the  capacity  of  the  "solute"  (i.e.,  the  dis- 
solved substance)  to  diffuse  within  the  solution 
until  the  concentratitm  of  the  latter  is  the  same 
at  all  its  points.  Let  an  aqueous  solution  of 
sugar,  for  instancy  be  placed  at  the  boMom  of  a 
vessel,  and  let  some  pure  water  be  introduced 
over  it,  eautioudy.  so  as  not  to  disturb  the  aolu- 
Uan  i  the  result  will  be  that  the  sugar  will  gradu- 
ally diffuse  upward,  and  after  a  certain  length 
of  time  the  liquid  will  have  a  perfectly  uniform 
composition  tnron^out.  Now,  to  cause  this 
motion  of  the  sugar  upward,  against  gravity, 
there  must  ohviously  be  some  force.  An  analo- 
gous case  that  readily  suggests  itself  to  the  mind 
is  that  of  gases.  A  gas,  too,  will  flow  upward, 
and,  like  a  substance  In  solntion,  will  distribute 
itself  evenly  within  an  avulaUe  Totnme.  Of 
course,  when  a  gas  Is  evtaxXj  distributed  within  a 
vessel,  it  still  exercises  pressure  on  the  walls, 
while  in  the  case  of  a  substance  in  solution,  once 
diffusi<m  is  over,  there  would  seem  to  be  no  evi- 
dence of  the  existence  of  a  pressure.  Yet  there, 
too,  a  pressure  must  exist ;  for  let  a  new  volume 
of  pure  water  be  placed  over  our  diluted  solution 
of  sugar,  and  difniaion  upwaord  against  gravity, 
as  well  as  in  all  other  directions  from  points  of 
higher  to  points  of  lower  concentration,  will 
recommence. 

All  this  suggests  that,  in  gaieral,  the  proper- 
ties of  matter  in  a  highly  dilute  state  ( i.e.,  when 
a  small  mass  occupies  a  large  volume)  may  be 
the  same  whether  the  dilute  state  is  that  of  a 
gas  or  Uiat  of  a  substance  in  solution.  For  in 
either  of  those  states  matter  possesses  the  most 
important  characteristic  of  gases,  viz.,  the  ca- 
pacity for  expanding  indeflDitety.  The  problem 
therefore  arises,  to  ascertain  whether  tiie  laws 
of  the  interrelation  of  pressure,  volume,  and 
temperature  of  substances  in  solution  are  not 
similar  to,  or  identical  with,  the  corresponding 
laws  of  gates — a  problem  that  can  be  solved  only 
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1^  experimantal  inquiry.  The  volume  and  tem* 
pemture  are  evidently  those  of  the  solution  and 
can  be  eanly  measured.  So  the  solution  the 
problem  depends  on  a  metiiod  for  measuring  the 

pressure  of  the  solute.  To  measure  this  directly, 
it  is  necessary  to  employ  an  ^paratns  by  means 
of  which  it  would  be  possible  to  exert  pressure 
upon  the  solute  without  at  the  same  time  exert- 
ing pressure  upon  the  solvent.  Such  an  appa- 
ratus would  show  the  resistance  offered  by  the 
solute  alone  and  would  thus  furnish  a  measure 
of  its  pressure.  Let,  for  instance,  an  aqueous 
Bolutitm  of  sugar  be  placed  in  a  cylindrical  ves- 
sel with  a  ti^t-fltting  piston  just  touching  the 
solutim.  If  the  piston  is  made  of  a  solid  imper- 
meable material,  then  external  pressure  upon  it 
will  be  resisted  by  the  solution  as  a  whole,  moat 
of  the  resistaoce  being  of  course  offered  "by  the 
water  {which  is  highly  inccanpresnble).  If,  on 
the  other  band,  the  pistw  is  made  <rf  some  per- 
meable filtering  material,  then  external  pressure 
upon  it  wiD  searcdy  be  resisted  at  all,  Uie  aoln- 
tum  as  a  whole  passing  through  it.  Evidently,  to 
answer  our  purpose,  aie  piston  must  be  made  of 
a  semipermeable  material,  tfarou^  which  the 
water,  but  uot  the  sugar  dissolved  in  it,  could 
pass  freely.  By  means  of  such  a  piston  alime 
could  we  compress  the  sugar  without  compressing 
the  water  and  thus  ascertain  the  resisting  pres- 
sure of  sugar  within  the  volume  of  tiie  scdution, 
as  we  nd^t  ascertain  the  pressure  of  a  gas 
within  an  ordinary  vessel. 

The  best  artificial  sonipermeable  material 
thus  far  discovered,  especially  well  adapted  for 
separating  water  fnnn  dissolved  sugar,  is  a  man- 
brane  of  ferrocyanide  of  copper,  formed  by  the 
action  of  potassium  ferrocyanide  upon  copper 
Biilphate.  Pfeffer,  who  was  the  first  to  emplt^ 
this  substance  for  measnring  the  pressure  of 
substances  in  solution,  proceeded  as  ndlows:  He 
filled  a  porous  clay  cylinder  with  a  solution  of 
copper  sulphate  and  immersed  it  in  a  solution  of 
potassium  ferrocyanide-,  the  two  solutions,  pene- 
trating into  the  clay  from  the  opposite  sides, 
yielded  a  precipitate  of  copper  ferrocyanide 
where  they  met  within  the  walls  of  the  cylinder, 
the  walls  servii^  to  impart  to  the  precipitated 
membrane  considerable  mechanical  resistant 
In  recent  years  H.  N.  Morse  has  greatly  im- 

E roved  the  preparation  of  such  osmotic  cells  and 
as  carried  out  with  them  a  large  number  of 
measurements  of  unexcelled  precision.  To  return 
to  Pfeffer's  experiment:  the  osmotic  cell  was 
filled  with  a  solution  of  sugar,  its  upper  end  was 
tif^tly  closed  with  a  lid  b^ing  an  ordinary 
mercury  manometer,  and  the  ap- 
paratus was  placed  in  pure  water 
so  that  the  level  of  the  latter  was 
precise^  the  same  as  that  of  the 
s<dntion  within.  To  understaud 
the  phenomenon  that  followed,  im- 
agine a  cylindrical  vessel  ABCD 
in  which,  say,  air  has  been  com- 
pressed within  the  volume  EFCD, 
while  the  space  ABFE  is  empty; 
if  we  relieve  the  piston  EF,  it  will 
be  driven  up  by  the  expansive 
power  of  the  air  until  it  is  stopped 
by  AB  or  by  some  other  resistuice; 
if,  instead,  we  bold  up  the  cylinder 
in  the  air  by  the  handle,  the  expansive  power 
of  the  compressed  air  will  cause  the  entire  vol- 
ume ABCD  to  move  over,  the  result  being,  again, 
a  larger  space  occupied  by  the  air.  Precisdy 
analogous  phenranena  would  be  observed  If 


EFOD  wen  filled  with  a  solution  of  sugw  and 
ABFB  were  pure  water,  while  BF  were  a  semi- 
permeable membrane:  Either  the  piston  would 
move  upward  or  the  wUre  liquid  volume  (pure 
water  plus  solution)  would  move  in  the  direction 
of  the  dissolved  sugar;  in  either  case  the  cause 
would  be  the  expansive  power  of  the  sugar  and 
the  result  an  increase  of  the  volume  occupied  by 
it,  i.e.,  an  addition  of  pure  water  to  the  solu< 
titm.  As  a  matter  of  fact,  in  Pfeffer's  apparatus, 
the  BOnipermeable  walls  being  fixed,  the  expan- 
sive  power  of  the  dissolved  sugar  caused  pnie 
water  to  <mtw  the  day  rarlinder.  The  increanng 
amount  of  liquid  naturaUy  caused  an  inoreasiiig 
compression  of  the  air  within  tiie  cylinder,  and 
finally  a  point  was  reached  when  the  expansive 
power  of  the  sugar  was  no  longer  capable  of  over- 
coming the  resistance  of  the  air,  the  latter  liav- 
ing  grown  precisely  equal  to  it.  Then  equilib- 
rium ensued,  the  mercniy  manometer  showintf 
the  pressure  of  the  a^  within  the  cylinder,  aiu 
hence  the  equal  of  that  preasnre-^e  "onnotle 
pressure"  of  the  sugar  in  solution.  Similar  ex- 
periments showed:  (I)  that  the  osmotic  pres- 
sure of  sugar  and  other  substaaeee  in  dilute  solu- 
tions is  proporticmal  to  tiie  concentration,  i.e., 
inversely  proportional  to  the  volume  of  the  solu- 
tion; (2)  that  the  osmotic  pressure  of  sugar 
and  other  substances  in  dilute  solution  is  pro* 
portional  to  the  absolute  tenmratnre  (i.e.,  the 
centigrade  temperatnre  plus  273  d^irees) ;  (3> 
that  the  osmotic  pressure  of  substances  in  dilate 
soluticm  is  equal  to  the  pressure  that  the  solute 
would  exert  if  removed  from  the  solution,  vapor- 
ized, and  inclosed  within  an  aupty  volume  equal 
to  that  of  the  solution,  at  a  temperature  equal 
to  that  of  the  solutitm.    In  brief,  the  laws  of 

SLses,  viz.,  the  law  of  Boyle  and  Muiotte,  the 
w  of  Charlee  and  G^-Lussac,  and  Aviwadro'a 
rule,  hold  good  In  the  case  of  dilute  solutions  as 
they  do  in  the  case  of  gases.  It  has  been  shown, 
besides,  that  the  osmotic  pressure  of  all  very 
dilute  solutions  is  the  same  no  matter  what  the 
solvent. 

The  importance  of  these  results  will  be  evident 
to  those  who  realize  that  the  science  of  chemistry 
is  based  on  the  laws  of  the  gaseous  state,  Avo- 
gadro's  rule,  which  embodiea  those  laws,  being 
the  only  sure  guide  in  finding  those  comparable 
units  of  ccMnpounds — their  molecular  weights. 
( See  CHini  ISTinr ;  MfH-BCULEB — Molbcoub 
Wbiohts;  Avooadbo's  Stju:;  Atomic  Weiohis; 
Gabeb,  Oeribal  Pbopebtixs  of;  etc.)  Yet  a 
majority  of  compounds  are  nonvolatile,  and 
therefore  our  theoretical  Icnowledge  of  them  re- 
mained uncertain,  and  in  many  cases  vague, 
until  the  ^>ove  reralts  proved  that  what  we  can 
learn  of  a  snhfitaace  by  studying  it  in  the  gas- 
eous state  we  can  learn  with  equal  certainty  by 
studying  it  in  dilnte  scdntion.  Very  few  indeed 
are  the  substances  that  are  neither  volatile  nor 
soluble  in  any  liquid. 

Direct  methods  for  measuring  osmotic  pres- 
sure, like  the  one  described  above,  have  beoi  of 
importance  only  in  demonstrating  the  funda- 
mental laws;  the  experimental  dlfficultiea  in- 
volved rmder  their  use  for  determinations  of 
uudecular  weiriits  practically  impossible.  But, 
on  the  other  hand,  it  lias  been  saown  that  the 
depression  of  the  freezing  point  or  the  elevati(m 
of  the  boiling  point  cauMd  by  dissolving  a  sub- 
stance in  a  given  liquid  is  pr<^rtional  to  the 
osmotic  pressure  in  the  solutitm ;  and  so,  molecu- 
lar weights  are  now  generally  determined  by  ob- 
serving tJie  freezing  pctots  w  the  belling  points 
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of  Bolutioiu.  (See  Molecdus — Molecuub 
WnsHTs;  FBBEziKa  Point;  Bommo  Poikt.) 
At  first,  eqwrimratsl  reseudi  seemed  to  show 
that  oomponnds  of  three  important  elasses,  viz., 
acids,  bases,  and  salts,  do  not  obey  the  laws  of 
osmotic  presBure;  their  osmotic  pressure  was 
fomid  to  be  much  hij^er  than  it  should  be  theo- 
reticftUj.  But  Arrhenius'  theory  of  electnriytie 
dissociation  (see  Dissociation)  soon  came  to 
add  itsdf  to  the  theory  of  osmotic  pressure, 
and,  instead  of  diq>roving  it,  <»ily  nimished 
fnrttier  proof  of  Hb  c<aTeetne8a^  jnst  as  the  phe- 
nomma  of  dwnieal  diasoeiatioiit  when  correctly 
imderstood,  had  mce  famished  additional  proof 
at  the  relfobiUty  of  Amgadro's  rule  (q.T.)  for 
gases. 

History.  The  history  of  our  subject  com- 
nunces  perhaps  with  Graiham's  researches  on  the 
diffusion  of  substances  in  solution,  dating  back 
to  18S1.  Ten  years  later  Orabam  inves^gated 
the  well-known  metiiod  of  dialysiB,  based  on  the 
fact  that  mai^  animal  and  vegetable  membranes 
are  permeable  to  water  and  uie  so-called  ^'crys- 
taUoids,'*  but  impermeable  to  "colloids"  (q.v.). 
In  1867  Traube  discovered  that  copper  ferrocyan- 
ide  is  permeable  to  water,  but  impermeable  to 
sugar,  and  more  or  leas  impermeaiole  to  many 
other  substances.  Ten  years  later  Pfeffer  pub- 
lished tbe  researches  mentioned  above  (Osmo- 
titcke  Untermohunffm,  Leifwig,  1877 ) .  Finally, 
in  1886,  on  the  basis  prin^Huty  of  the  experi- 
mental researches  of  FUmr,  De  Vries,  and 
Saoult,  Vant  Hoff  worked  out  the  theory  of 
dilute  BolutifHiB,  which  has  attended  the  dianain 
of  rati<mal  chemistry  as  few  general  ideas  had 
done  before.  Tbe  principal  names  connected  with 
the  further  development  of  the  theory  are  those 
of  KeroBt,  Ostwald,  and  Arrhenius.  In  Amer- 
ica Arthur  A.  Noyes  has  made  a  number  of 
original  wmtributitms  of  recognized  value.  For 
an  account  trf  the  phyidologioal  importance  of 
osmotic  phenomena,  see  Oshobis. 

SOLXmON  OV  CHLOBINATED  SODA 
See  Labaksaqub's  Solution. 

SOLUTBEAN  EPOCH.    See  Paleoliteic 

PZBIOD. 

fiOI/VAY.  A  viU^  in  Onondaga  Co.,  N.  Y., 
adjoining  Syracuse  on  the  west,  and  on  the 
Ddaware,  LAckawanna,  and  Western  sod  the 
New  York  Central  and  Hudson  Biver  railroade, 
and  the  State  Barge  CanaL  Chemicals,  pottery, 
and  irtrn  are  manufactured.  The  villsAe  has  a 
Csm^e  library  and  a  fine  hi^-school  onilding. 
Pop.,  1900,  3672;  1910,  6139. 

80LVAY,  sOKva,  Ernest  (1838-  ).  A 
Belgian  manufacturing  chemist,  known  as  the 
Carn^e  of  Belgium.  His  great  achievement 
was  the  development  of  the  ammonia  process  for 
the  manufacture  of  soda  (q.v.)  and  its  establish- 
ment on  a  conunerdal  basis.  His  first  plant  was 
erected  in  Couillet,  Belgium,  in  1863,  the  proeeBs 
being  OMitinually  improved  until  1872,  when  pa- 
tents covering  it  in  its  present  form  were  granted 
htm.  He  thea  establisned  plants  in  all  parts  of 
the  world  and  by  1880  was  manufacturing  half, 
and  by  1013  practically  all,  of  the  world's  supply 
of  soda.  He  became  interested  in  social  democ- 
racy, founding  the  Solvay  Institute  in  Brussels 
for  its  advancement,  and  was  active  in  varied 

S'  ilanthnmio  work.  On  his  sevorty-fifth  birth- 
y  he  made  gifts  of  $100,000  each  to  the  univer- 
sities of  Paris  and  Nancy,  and  divided  $1,000,000 
among  Be^an  educati<nial  and  charitable  in- 
stitunons  and  the  empl^rees  of  his  company. 
He  was  made  Grand  Officer  of  the  Order  of 


Leopold  by  King  Albert  of  Belgium,  received 
tbe  Lavoieier  medal  of  the  Institute  of  France 
and  a  grand  medal  from  tiie  University  of  Paris, 
and  was  elected  preeidoit  of  the  Belgian  Acad- 
emy of  Letters.  During  the  Qreat  War  he  was 
active  in  relieving  distress  anumg  Uie  Belgians, 
although  much  of  his  fortune  was  taken  fnHu 
him  during  the  German  occupation  of  his 
country.   

SOI/WAY  PIBTH.  An  arm  of  the  Irish 
Sea,  separating  Cumberland,  England,  from  Scot- 
land, and  forming  in  its  upp^  part  the  estuaries 
of  the  Esk  and  Edoi  (Map:  Scotland,  E  6).  Its 
length  is  33  miles  and  its  width  increases  gradu- 
ally, although  irregularly,  to  uj>ward  of  20  miles. 
Its  spring  tides,  which  rush  m  as  a  bore  from 
three  to  six  feet  high,  advance  at  the  rate  of 
eifrtit  to  ten  miles  an  hour. 

SOI/YUAN  (or  SULEIHAN)  II  (c.l495- 
1566).  Sultan  of  the  Turkish  Empire,  sur- 
named  The  Maqnificent.  In  September,  1620, 
he  succeeded  his  father,  Selim  I  (q.v.).  He  over- 
throw the  rebellious  Governor  of  Syria,  repressed 
the  E|nrptian  Mamdnkes,  and  concluded  a  trea^ 
with  Persia.  In  1621  he  took  Belgrade,  the  key 
to  Hungary.  He  next  drove  the  Knights  of  St. 
John  from  Rhodes  (1622).  Afterward  he  de- 
voted himself  to  improvements  in  administration 
and  to  preparations  for  an  onslaught  upon  Hun- 
gary (q.v.).  On  Aug.  20,  1626,  he  overwhelmed 
the  army  of  King  Louis  II  at  Mohftcs.  In  1620 
he  was  summoned  to  Hungary  to  aid  Us  vnMgi, 
John  Zfipolya,  Waywode  of  Transylvania,  then 
contesting  the  crown  with  Ferdinand,  brother  of 
the  Emperor  Charles  V.  He  laid  dege  to  Vienna, 
but  after  a  numt>er  of  unsuccessful  assaults  re- 
treated. In  1632  be  laid  Styria  waste  and  again 
advanced  to  the  nei^Irarhood  of  Vienna,  but 
was  baffled  by  the  resistance  of  tbe  Hungarian 
fortress  of  G(bis,  and  the  advance  of  the  Imperial 
army  under  Charles  V  forced  him  back.  Soon 
after  this  the  Sultan  waged  a  successful  war 
against  Pereia.  In  1636  Solyman  concluded 
with  Francis  I  the  famous  treaty  which  opened 
the  commerce  of  the  Levant  to  the  French  flag 
alone.  By  1641  tbe  Turks  were  in  permanent 
possession  of  the  heart  of  Hungary.  In  1642  the 
combined  French  and  Turkish  fleets  ravaged  the 
Italian  coasts  and  pillaged  Nice.  The  Turks 
were  now  Bupreme  in  the  Mediterranean;  in 
1661  Tripoli  fell  into  their  hands.  A  second  and 
third  war  with  Persia,  now  in  a  state  of  semi- 
subjugation,  a  brilliant  naval  victory  (1561) 
over  tbe  Knights  of  Malta  and  their  allies,  the 
Spaniards,  an  unsuccessful  siege  of  Malta 
(1566),  and  a  fresh  expedition  to  Hungary 
(1566),  were  the  chief  events  of  the  remainder 
of  his  reign.  Solyman  encouraged  literature, 
and  did  madk  tar  the  improvement  of  the  laws 
as  well  as  for  the  military  organization  <tf  the 
state.   See  Tubkey. 

SOMA  (Skt.,  from  «u,  to  press).  An  Orien- 
tal plant  identified,  but  not  certainly,  with  the 
Baroostemma  acidam.  It  was  at  first  deified  in 
India  on  account  of  the  intoxicating  nature  of 
its  juice,  uid  was  then  identified  with  the  moon. 
The  plant  is  pludi:ed  up  by  moonlight  in  the 
mountains  and  is  crushed  betwem  two  stmies. 
It  is  then  filtered  tiirongfa  cloth  and  Is  allowed 
to  ferment;  and  being  thickened  with  meal  and 
sweetened,  it  is  drunk  by  the  priests  after  l>eing 
offered  to  the  gods.  At  the  present  day  only  the 
priests  may  drink  of  it.  The  Vedic  hymns  (eee 
Vda)  are  chiefiy  cfmoemed  with  tbe  Soma  cult. 
The  deifiqatkm  of  the  plant  had  already  begun 
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before  the  separatitHi  of  the  Indo-Iranians.  In 
the  Persian  cult,  haoma,  the  Iranian  equivalent 
of  the  Indian  toma,  is  a  god,  but  also  the  tree  of 
life.  It  is  probable  that  the  name  has  been  ap- 
plied to  different  plants  even  in  India.  Ctxisult: 
Sir  William  Muir,  Original  Santkrit  Teata,  vol. 
ii  (Lond<ni»  1871);  W.  Caland  and  V.  Henry, 
L'Agnitpma,  deaoripHtm  compUte  de  la  forme 
normale  du  taorifioe  de  «oma  doMt  le  oulte  vidigve 
(2  vols.,  Paris,  1906-07) ;  E.  W.  Hopkins,  Re- 
Ugiont  of  India  (Boston,  1895);  A.  A.  Mac- 
donell,  Vedio  MytKoUtgy  (Strasabnrg,  1897); 
L.  D.  Bamett»  AnttqiUtiea  of  India  (London, 
1913). 

SOICADEVA,  aO'm&-dft'v^i  (eleventh  century 
AJt.).  A  SandcrHi  author.  Of  his  life  nothing 
is  known,  except  that  he  was  probahfy  a  native 
of  Kashmir.  He  composed  b«t  one  work,  the 
KathdtarHtilffara,  or  "Ocean  of  Streams  of  Sto- 
ries," which  he  began  about  1070.  Hkis  is  the 
longest  and  most  important  collection  of  stories 
which  has  been  preserved  in  Sanskrit.  It  con- 
tains 22,000  ulokas,  and  is  divided  into  124  chap- 
ters, called  taranga;  or  "waves."  These  fairy 
tales  are  t<^d  in  ttie  main  for  their  intrinsic 
interest,  not  to  point  a  moral.  Althou^  in  the 
main  Brahmaniatic  in  spirit,  Buddhistic  influ- 
ence is  frequently  appurent.  The  Ki^hdtarit- 
tilgara  was  edited  and  truslated  into  Gennaa 
by  Brockhaus  (3  vols.,  Leipzig,  1839-60),  edited 
by  Durgaprasad  and  Parab  (Bombay,  1889), 
and  translated  into  En^ish  by  Tawn^  (2  vols., 
Calcutta,  1880-87).  Selected  stories  have  been 
translated  into  German  by  J.  Hertel  in  Bunte 
Oeaohiohten  vom  Himalaya  (Munich,  1903), 
and  into  Italian  by  E.  Bartoli,  DevaetnitA, 
nov«Ua  tHdiama  (Bari,  1908).  Consult  J. 
Speyer,  Studia  about  the  KathaeariteOgara 
(Amsterdam,  1908). 

SOMALT,  86-mai6.  A  Hamitic  or  Ethiopian 
people  in  the  extreme  east  of  Africa,  partly  in 
Itauan,  partly  in  British  territory.  They  are 
tall  ( 1.725  m. ) ,  dark  skinned,  and  dolicho- 
cephalic. The  infusion  of  negro  and  later  of 
Sonitic  blood  causes  much  variation  in  color. 
Their  activities  are  the  raising  of  grains,  coffee, 
and  apices,  camel  breeding,  aiid  coaatwiae  indus- 
tries. The  clothing  of  the  men  is  a  toga-like 
robe  of  cotton.  They  are  neither  roedianical  nor 
artistic;  always  at  strife,  they  pride  themsdves 
on  their  weapons,  of  African  pattern — ^lances, 
edged  weapons,  and  rawhide  shields.  Their  so- 
cial organization  is  patriarchal,  clans  and  chief- 
tains being  numeroua.  Their  rellgicu  is  fuatical 
Abduunmedanism. 

80KALI  COAST.   See  Soicauuhd. 

SOXAULAND,  sA-mftlft-Und.  A  country 
forming  the  eastern  peninsula  of  Africa,  lying 
between  Eritrea  (Italian)  and  British  Ea»t 
Africa,  and  consisting  of  territories  under  the 
jurisdiction  of  France,  Great  Britain,  Italy,  and 
Abyssinia  (Map:  Africa,  J  4).  Abyssinian  8o- 
maliland  extends  inland  from  the  borders  of  the 
o^r  three  to-ritoriea;  its  extent  is  not  clearly 
defined,  and  its  population  not  definitely  known. 

French  Somali  Coast.  A  French  colony  on 
the  Strait  of  Bab  el  Mandeb  and  the  Gulf  of 
Aden.  It  extends  from  Eritrea  on  the  north  to 
British  Somaliland  on  the  southeast,  and  with 
its  dependencies  is  bounded  on  the  west  and  south 
Abyssinian  territory.  The  total  area  is 
variously  estimated  at  from  6800  to  46,000 
square  miles.  The  population  was  estimated  in 
191 1  at  213,000.  Hie  coast  is  g^erally  hilly,  and 
the  interior  for  the  most  part  a  plateau  with 


elevation  of  about  4000  feet.  The  country  la 
almost  without  industries.  Its  trade  is  of  sMUe 
importance,  but  to  a  considerable  extent  is  tran- 
sit. Imports  and  exports  (general  trade)  were 
valued  at  7,114,000  and  3,468,000  francs  respec- 
tively in  1900;  in  1913,  33,917,000  and  47,704,- 
000.  Among  the  imports  are  cotton  goods,  food- 
8tuffa>  tobacco,  and  ironware.  The  important 
exports  include  coffee,  hides  and  skins,  ivory, 
and  gold.  Imports  in  1B13  valued  at  7.832,000 
francs  came  from  France,  and  ex|>orta  amount- 
ing to  3,561,000  francs  were  sent  to  that  coun- 
try. The  ports  are  in  conmiimioation  with  Aden 
by  local  boats,  and  French  and  British  vessels 
call  regularly.  In  the  overseas  trade  in  1012 
there  were  entered  247  veaaela,  of  737,748  tmia, 
and  cleared  246»  of  734,988  tona.  The  ehief  port 
ia  Jibuti,  frwn  which  a  railway  extaida  into 
Abyasinia;  the  line  ia  being  extended,  with 
Addis  Abeba  as  the  objeetiva;  81  miles  are  in 
Frendi  territory. 

The  country  has  been  administered  since  1899 
by  a  governor  and  by  a  general  council  of  six 
members,  three  chosen  fnmi  government  officials 
and  tiiree  frcHU  leading  residoitB.  In  1912  the 
local  budgrt  balanced  at  1,686,000  franca;  ex- 
poiditure  of  France  (1914  budget),  667,600 
francs.  The  natives  beloig  to  the  Danakil  and 
Galla  races.  The  prinriinl  towna  are  Jibuti, 
the  capital  (pop.,  16,635  in  1012),  Obok,  T^- 
jnrah,  Ambado,  Gobad,  and  Sagallo. 

Obok  has  been  in  the  possession  of  the  French 
since  1862.  In  1884  they  began  active  opera- 
tions in  this  region.  They  acquired  Sagallo  and 
Tajurah  in  1884;  and  Ambado  in  1885.  In 
1888  a  port  was  created  at  Jibuti.  In  1887  and 
1891  the  bonndariea  of  the  country  were  defi- 
nitely fixed  with  Ei^lland  and  witii  Ita^,  and 
in  1896  with  Abyssinia  on  the  west.  Oniault 
Andr6  Bacquart,  Une  oolome  de  oowmeree  fran- 
caiee  (Paris,  1907). 

SOICALILAND  FBOTBCTOBATE.  A 
British  protectorate  on  the  Gulf  of  Aden,  extend- 
ing eastward  from  the  French  Somali  coast  and 
bounded  inland  by  Abyssinian  and  Italian  ter- 
ritory. The  area  is  about  68,000  square  miles. 
The  country  is  a  sandy  steppe  having  few  undu- 
'  lations,  though  surmounted  here  and  there  by 
granite  and  bcualtic  mountains  fnmi  4500  to 
6800  feet  in  heij^t.  The  climate  at  the  coast 
is  rather  unhealthful  for  Europeans.  The  na- 
tives are  almost  entirely  nomadic,  except  in  the 
coastal  towns,  and  graze  their  flocks  and  herds 
over  considenU>le  areas  in  the  wet  seascu;  in  the 
dry  aeaaon  they  remain  near  the  wdls.  All 
tranaport  is  by  pack  animals,  chiefly  cam^  and 
dcmkeys.  The  wealth  of  the  people  consists  in 
live  stock.  Exports  are  largely  hides  and  skins, 
cattle  and  sheep,  gums,  ostridi  feathers,  salt, 
ivory,  and  gold.  The  principal  imports  are  rice, 
dates,  cotton  piece  goods  and  shirtings,  si^r, 
and  ironware.  The  chief  ports  are  Zeila,  Bul- 
bar, and  Berbera.  Imports  and  exports  were 
valued  at  £290,567  and  £221,266  respectively  in 
1906-07;  in  1913-14.  £288,218  and  £216,696. 
Revenue  in  1913-14  was  £29,646,  and  expendi- 
turea  £68,646.  The  estimated  number  of  inhab- 
itants, who  are  practically  all  Mohammedan,  was 
369,819  at  the  end  of  1913.  The  1911  census 
returned  344,323.  Berbera,  the  chief  town  and 
capital,  has  upwards  of  30,000  inhabitants  in 
the  trading  season;  Bulbar  about  7300;  Zeila 
about  7000.  The  protectorate,  eatabllahed  in 
1884,  is  administered  1^  a  eommiasioner,  with 
Britiah  officials  at  the  coaat  towna.  Ccmault 
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H.  Q.  C.  Swayne,  Seventeen  Tripa  through  Bo- 
maliland  (2d  ed.,  London,  1900),  and  R.  E. 
DrEke-Brockman,  British  BomalOand  (ih.,  1012) . 

Italian  Somaliland.  A  colony  and  protected 
torritoriea  of  Italy,  extending  aloig  uie  coast 
from  British  Somaliland  on  the  north  to  the 
Juba  River,  British  and  Abysunian  territory 
tying  to  the  west.  The  country  comprises  north- 
ern Somaliland  (consisting  of  protectorates) 
and  southern  Somaliland  (the  colony).  The  area 
of  tiie  form^  is  stated  at  189,000  square  kilo- 
meters; of  the  latter,  at  168,000  square  kilo- 
meters; total,  367,000  (137,838  square  miles). 
Northern  Somaliland  comprises  the  Sultanate  of 
the  UljertiuB  (capital,  Bereda),  the  Sultanate 
of  Obbia  (capital,  Obbia),  and  the  territory  of 
the  No^l  (capital,  Illig) .  The  colony,  formerly 
called  Benadir,  is  divided  into  four  districts: 
Mogadiscio,  Giumbo,  Lugh,  and  Mabadei  Uen. 
The  surface  of  the  country,  resembling  in  geai- 
eral  that  of  British  Somaliland,  is  flat  along  the 
eoast  and  elevated  in  the  interior.  The  country 
is  largely  arid,  having  scanely  any  fororted 
areas  and  few  stoeams;  the  Sehebdili,  the  largest 
stream,  fails  to  reach  the  sea.  The  climate  is 
fairly  favorable.  The  interior  of  the  country 
is  not  fully  explored,  owing  in  part  to  the  stub- 
bom  hostility  of  the  natives.  The  natives  are 
chiefly  nomadic  graziers.  Hie  leading  imports 
include  cotton  goods,  rice,  sugar,  petroleum,  and 
lumber.  The  chi^  export  is  hides  and  skins; 
other  exports  of  some  note  are  butter,  gums, 
cotton,  and  live  stock.  Imports  and  exports 
(special  trade)  were  valued  at  4,230,000  and 

I,  W1,000  lire  in  1009-10;  In  1912-13,  6,088,000 
and  2,063,000.  The  transit  trade  is  small.  There 
is  no  railway.  The  principal  ports  are  Moga- 
discio and  Obbia.  The  population  is  estimated 
at  about  366,000.  The  country  is  administered 
by  a  governor.  The  1913-14  budget  showed  esti- 
mated revenue  of  6,031,000  lire  (including  3,- 
629,000  lire  state  grant)  and  expenditure  5,771,- 
000  lire.  The  sonthem  part  of  the  protectcvate 
was  acquired  1^  Italy  in  1889,  when  the  Sultan 
of  Obbia  placed  the  territory  from  2'  30'  to  6° 
33'  north  under  Italian  protection.  In  the  same 
year  the  protectorate  was  extended  farther 
north,  and  in  1892  t^e  cession  of  territory  by  the 
Sultan  of  Zanzibar  increased  the  oount^  to  its 
present  proportions. 

SOKASCHIAlfS,  sd-mSs^-onz.  A  Roman 
Catholic  o(Higregati<Hi  oi  priests  founded  by  St. 
Jerome  EmUiani  (1491-1637).  The  mother- 
house  was  at  Somasco,  Italy.  The  order  was 
omfirmed  by  Paul  III  in  1540;  after  it  had  been 
for  a  short  time  united  with  the  Theatines, 
Fins  V  enrolled  it  among  the  religious  orders 
in  1668,  assigning  it  the  rule  of  8t.  Augustine. 
From  1616  to  1647  the  French  Doctrinaires  (see 
DocTBiNK,  Fathebs  OF  Chbistian)  were  united 
with  than.  Now  It  has  tmly  16  houses,  all  but 
cm  in  Italy.  Consult  Heimbncher,  Die  Orden 
u»d  Congregationen  der  hatholiechem  Kirehe 
(Paderbom,  1897). 

SOICATOI/OOT  ( from  Gk.  trw/ia,  «Ana,  body, 
+  -X«7ia,  -logia,  account,  from  ^Jyeir,  legein,  to 
say).  That  division  of  anthropology  which 
treats  of  the  anatomy  and  physiology  of  man- 
Idnd,  especially  by  a  comparative  survey  of  dif- 
fermt  races  from  this  point  of  view.  See  Ah- 
THWffOUrTRT;  ImiEX. 

80UBABT,  zdm^bfirt,  Wiains  (1863-  ). 
A  German  political  economist,  born  at  Ermslcbcn 
am  Hars.  He  studied  law  and  political  eomomy 
at  the  uaiverrities  of  Pisa  and  Berlin,  was  syn^o 
Vou  XXI.— 19 


of  t^e  Bronen  Chamber  of  Commerce  in  1888- 
90,  and  served  as  professor  of  political  econcnny 
at  Breslau  from  1890  to  1906,  when  he  became 
professor  at  the  Handelshochschule  of  Berlin. 
His  publications  include:  Die  rOmieehe  Cam' 
pagna  ( 1888 ) ;  Bo^aliemiu  vmd  aoanale  Beaegtrng 
im  19.  Jahrhundert  (1896),  which  passed 
through  more  than  40  German  editions  and  was 
translated  into  more  than  20  foreim  languages, 
with  an  English  translation  by  A.  P.  Attorbury 
as  Socialiam  and  the  Social  Movement  in  the 
nineteenth  Oentwry  (1898) ;  Der  modeme  Kajh 
italismva  (2  vols.,  1902);  Die  deuteohe  Voile- 
wkteehaft  im  19.  Jahrhund«rt  (1903) ;  Getoerbe* 
loesm  (2  parts,  1904) ;  Die  gewerhUehe  Arheiier- 
frpge  (1904);  D<u  Proletariat  (1006);  Warvm 
gibt  68  in  den  Vereinigten  Staaten  keinen  Boeial- 
iamusf  (1906) ;  Kvnstgeurerbe  and  Kultur 
( 1908 ) ;  Dae  Lebenetoerk  von  Karl  Mara  ( 1909 ) ;  , 
Die  Juden  und  doe  Wirt»oh<^8leben  ( 1911 ;  Eng. 
trans,  by  M.  Epstein  as  The  Jewe  and  Modem 
OapitaUem,   1913);   Die  Zukunft  der  Judem 

(1912)  ;  DerBowrgeoie  (1013);  Krieg  vmd  Kapi- 
talienyue    ( 1913) ;    Limnm   «Md  Kapitaiiamue 

(1913)  .  In  1016  appeared  The  Qvmteaaenoe  of 
Capitalism,  a  translation  1^  Epstein. 

SOMBBEBETE,  s6m'biA-r&'t&.  A  town  in 
the  State  of  Zacatecas,  Mexico,  86  miles  north- 
west of  Zacatecas,  in  a  mountainous  district 
celebrated  for  its  rich  silver  mines,  from  which 
Sombrereto  derives  sill  its  importance  (Mfl«: 
Mexico,  O  6).   Pop.,  1900,  10,082. 

BOKEaS,  eOmrSn,  or  SUIOCEBS,  Sn 
QwoBOW  (15S4-1610).  An  Bn^^ish  mariner,  bom 
at  or  near  Lyme  Regis,  Dorsetshire.  He  was 
an  active  promoter  of  the  London  C(Hnpany 
formed  to  colonize  Virj^ia,  and  in  1609  he 
sailed  for  America  in  command  of  a  small  fleet. 
His  squadron  was  scattered  by  a  hurricane  and 
Somers's  vessel  was  wrecked  on  the  Bermuda 
Islands,  which  Somers  took  possession  of  in  the 
name  of  England.  He  died  tnera  while  on  a  sec* 
ond  visit.  One  the  many  omtemporary  ver- 
rions  of  his  shipwredc  is  taii  to  have  g^ven 
Shakespeare  the  setting  for  The  Tempeet. 

SOMEBS,  John,  Lobd  (1661-1716).  An  Eng- 
lish lawyer  and  statesman,  bom  in  Worcester 
and  educated  in  private  schools  and  at  Trinity 
College,  Oxford.  He  was  called  to  the  tmr  in 
1676,  distinguished  himself  in  the  trial  of  the 
seven  bishops,  became  leader  in  the  n^otiations 
of  the  dlscontoited  nobles  with  William  III,  and 
was  an  important  member  of  the  first  Parlia- 
ment afto*  the  revoluticm  of  1688-89.  The  Bill 
of  Ri|^ts  was  drafted  by  a  committee  of  which 
he  was  ehairman,  and  ite  chief  defense  in  Parlia- 
ment  was  intrusted  to  him.  He  was  Solicitor- 
General  in  1689,  Attomey-(3eneral  in  1692,  and 
Lord  Keeper  in  1693,  and  became  Speaker  of  the 
House  of  Lords  a  few  months  later.  In  1697  he 
was  appointed  Lord  Chaneellw  of  England,  and 
raised  to  tJie  peerage.  He  was  ronovM  from  the 
chancellorship  in  1700,  impeachment  proceedings 
being  b^un  against  him,  which,  however,  were 
soon  dropped.  Consult  Henry  Maddock,  A»  Ac- 
count of  the  Life  and  Writinga  of  Lord  0%a»* 
eellor  Somers  (London,  1812). 

SOMEBSET,  BQm^r-eet.  A  city  and  the 
county  seat  of  Pulasld  Co.,  Ky.,  79  miles  south 
of  Lexington,  on  the  Cincinnati,  New  Orleans, 
and  Texas  Pacific  Railroad  (Map:  Kentudey, 
P  6).  It  has  large  railroad  shops,  a  knitting 
mill,  and  manufactories  of  spokes,  staves,  and 
lumber.  The  city  has  a  Carnegie  library.  Pop., 
1900,  8384;  1010,  4491. 
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SOKEBSET,  eHm'Sr-Best.  A  town  in  Bristol 
Co.,  Mass.,  S  miles  north  of  Fall  lUver,  on  the 
New  York,  New  Haven,  and  Hartford  Railroad 
and  on  the  Taunton  River  (Map:  Massaobiuetts. 
B  S).  It  contaiiu  the  Hood  library.  StoTCS 
are  the  leading  manufactured  articles.  Pop., 

1900,  2241;  1910,  2798;  1916  (State  census), 
3377. 

SOltBBgBT,  EutL  OF.   See  Cabb,  IUoebt. 
BOXEBSBT,  Bdwabd.  See  Woboutbb,  Mak* 

QUIS  OP. 

SOKEBSBT,  Edwabd  Situodb,  Duks  OV 
(e.1506-62).   See  Setmoub. 

S01CBB8BT,  FiTTSov  James  Herbt,  "Lam; 
first  Babon  Raglan.  See  Raolan. 

801CEB8ET,  Ladt  Henbt  (ISArax.)  (1860- 
).  A  Britiflh  social  reformer.  The  eldest 
daughter  of  the  third  Earl  Somers,  she  married 
Lord  Henry  Somerset  in  1873.  Soon  afterward 
she  became  interested  in  temperance  reform,  in 
behalf  of  which  she  addressed  large  audiences, 
both  in  England  and  in  America.  She  founded 
in  1896  ttte  industrial  farm  cokmy  for  inebrii^ 
women  at  Doxhurst,  Surrey,  the  first  institu- 
ti(Hi  of  its  kind  in  England.  She  also  estab- 
lished and  conducted  for  16  years  a  home  for 
training  workhouse  children,  and  a  home  for 
children  from  the  National  Society  for  the  Pre- 
vention of  Cruelty  to  CThildren.  She  was  elected 
president  of  the  National  British  Wnnen's  Tem- 

Sance  Aeaociation  and  of  the  World's  Women's 
iqierance  Union.  She  established  and  ed< 
ited  the  Woman't  Signal,  a  journal  devoted  to 
women's  work,  and  published  serend  books  and 
pamphlets  oa  social  reform. 

S0HEB8ETSHIBE,  -shir.  A  maritime 
county  in  the  southwest  of  England  (Map;  Eng- 
land, C  5).    Area,  1615  square  miles.  Pop., 

1901,  386,111;  1911,  407,304.  The  surface  is 
diversified  with  lofty  bills  and  barren  moors, 
rich  vales  and  mardiy  lerds,  thousands  of  acres 
of  the  latter  being  below  high-water  mark,  de- 
pending  for  security  on  sea  banks  and  sluices. 
The  hiUs  are  divided  into  several  ranges  running 
east  and  west,  the  Mendips  being  conspicuous. 
In  the  west  is  the  wild  district  of  Exmoor  (q.v. ) . 
The  chief  river  is  the  Bristol  Avon.  The  wheat 
and  barley  grown  around  Bridgewater  are  fa- 
mous; grazing  and  dairy  farming  form  leading 
branches  of  husbandly;  and  the  dieese  of  Ched- 
dar is  noted.  The  hilly  districts  are  ridi  in 
minnals,  especially  iron,  with  some  lead  and 
freestone,  but  are  little  worked.  The  manu- 
factures are  woolen  cloth,  coarse  linens,  lace, 
silk,  and  gloves.  Capital,  Taunton.  British 
camps  are  numerous  on  the  bills,  and  extensive 
remains  of  stone  circles  are  visible  at  Stanton 
Drew,  near  Bristol.  Consult  Victoria  History 
of  the  County  of  BomerKt,  edited  by  W.  Pag^ 
vols,  i-ii  (London,  1906-11). 

SOHEBS  (sOm^s)  XSLABDS.  A  group  of 
islands  in  the  Atlantic  Ocetw.  See  Bquiuda 
Islands.   

BOICEBSWOBTH,  sflm^rz-wDrth.  A  city  in 
Strafford  Co.,  N.  H.,  five  miles  north  of  Dover, 
on  Salmon  Falls  River,  and  on  the  Boston  and 
Maine  Railroad  (Map:  New  Hampshire,  J  7). 
There  are  a  public  library  and  a  municipally 
owned  theatre.  Somerswtnth  is  noted  chiefiy 
for  the  manufacture  of  textiles  and  la^e  bleaeh- 
eiy  and  dye  works.  Other  manufactures  are 
shoes,  boxes,  wooden  ware,  etc.  Settled  in  1729, 
Somersworth  was  incorporated  as  a  town  in  1764. 
Pop.,  1900,  7023;  1910,  6704. 

801CBBVILLB,  sWer-vn.  A  cily  in  Middle- 


sex Co.,  Blass.,  two  miles  northwest  of  Boston,  on 
the  Mystic  River,  here  spanned  by  two  bri4^;ea, 
and  on  tiie  Boston  and  Maine  Railroad  (Map; 
Massachusetts,  E  3).  It  is  a  reeidoitial  and 
manufacturing  city,  with  many  places  of  historic 
interest.  Broadway,  over  which  Paul  Revere 
passed  on  his  famous  ride;  Central  Hill,  occu- 
pied by  a  redoubt  during  the  si^  of  Boston; 
the  old  Powdor  House  (storehouse  for  the  Amer- 
ican army) ;  Prospect  Hill,  said  to  be  the  scene 
of  the  first  unfurling  of  the  American  flw,  and 
the  headquarters  of  Generals  C^eene  and  Charles 
Lee,  are  especially  noteworthy.  Hie  city  has  » 
large  public  library,  Somerrille  Hospital,  Roman 
Cauiolio  Home  for  the  Aged,  S<Mnerville  Home 
for  the  Aged,  a  State  armory,  and  fine  high  school. 
Slaughtering  and  meat  packing,  cloth  bleaching 
and  dyeing,  distillation  of  liquors,  and  the  man- 
ufacture of  metal  tubing,  desks,  pictures  and 
frames,  are  leading  industries. 

The  govemmott  is  vested  in  a  mayor,  dunen 
annually,  and  a  unicameral  oouncll.  The  as- 
sessed valuation  of  roil  and  personal  property 
In  1914  was  «74,046,894,  and  tke  net  debt  (Jan. 
1,  191S)  91,616,000.  The  city  qient  for  mainte- 
nance and  (^ration  91,699,000,  the  main  items 
being:  For  schools,  $465,760;  for  streets,  9124,- 
600 ;  for  protection  of  person  and  property,  $246,- 
760;  for  health  and  sanitatiim,  $161,200;  for 
water  works,  $176,769.  The  water  works  are 
owned  by  the  city.  P<^.,  1900,  61,643;  1910, 
77^36;  1916  (State  census),  86,864.  Settled 
about  1031,  Somerville  wasapartof  Ghariestown 
until  separatdy  incorporated  in  1842.  In  1871  It 
was  chartered  as  a  city.  Within  the  limits  of  the 
present  city  a  large  body  of  Hessian  prisoners 
were  quartered  in  1777-78.  Consult:  Samuels 
(editor).  BomervilU,  Paat  and  Prewnt  (Bostcm, 
1897),  and  Hnrd,  Hiatory  of  MiddletM  County 
(Philadelphia,  1890). 

SOUBBVIXJLB.  A  borougb  and  the  county 
seat  of  Somerset  Co.,  N.  J.,  36  miles  west  1^ 
south  of  New  York  City,  on  the  Raritan  River, 
and  on  the  Central  Railroad  of  New  Jersey 
(Map:  New  Jersey,  0  2).  It  is  an  attractive 
residential  place  and  has  a  public  library.  The 
principal  manufactures  are  woolen  cloth,  cloth- 
ing, stoves,  iron  pipe,  etc.  Pop.,  1900,  4843; 
1910,  6060;  1916  (State  census),  6038. 

SOKEBVILLB,  AzJtXAinneB  (1811-85).  A 
Canadian  journalist.  Ete  was  bom  at  Springfield, 
Scotland,  and  early  entered  the  army.  While 
with  his  r^ment  at  Birmingham  in  1832  he 
was  charged  with  an  act  of  insubordination  and 
was  sentenced  to  200  lashes  on  the  bare  back. 
One  hundred  lashes  were  inflicted.  This  brutal 
episode  was  the  occasion  of  a  parliamentary  dis- 
cussion, with  the  result  of  lessening  the  harsh- 
ness of  British  army  discipline.  Somerville 
served  five  years  longer,  resigning  from  the  army 
in  1837.  For  20  years  (1838-68)  he  was  a  con- 
tributor to  leading  British  journals,  and  then  he 
went  to  Hamilton,  Upper  Canada,  where  he 
edited  the  Canadian  Illustrated  Newe,  contrib- 
uted to  the  Sp&Jtator,  and  wrote  sketches  for 
the  Montreal  Gazette.  He  published:  Autobiog- 
raphy of  a  Workman  (1849);  History  of  the 
Fiscal  System  (I860);  The  Whistler  at  the 
Plough  (1862),  being  his  collated  contributiMis 
to  the  chief  British  newqMtpers;  The  Conserva- 
tive Sdenee  of  Kations  (I860),  containing  an 
account  of  his  military  service,  with  his  punish- 
ment at  Birmingham;  Canada  a  Battle  Ground 
(1862) ;  A  Varrative  of  the  Fmian  Invatton  of 
Canadainim  (1867). 
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BOICERVILLE,  Edith  Anna  CEnone  ( T- 
) .  An  Iriah  novelist,  who  habitually  signed 
herBelf  E.  (E.  SomerviUe,  and  wrote  in  collabo- 
ration with  "Martin  Roaa"  (Violet  Martin, 
q.v.)  a  aeriea  of  highly  entertaining  storiea  and 
novel!,  the  most  popular  of  whidi,  both  in  Amer- 
ica and  England,  was  The  Emperimeea  of  an 
Irith  B.  M.  (1899).  Miss  Somerville,  educated 
at  home  at  Drishane  House,  Slcibbereen,  County 
Cork,  studied  art  in  Paris  and  at  the  Royal  West- 
minster School  of  Art  in  Londmi.  She  had 
exhibitions  of  her  pictures  in  Dublin  and  in 
London;  and  she  was  active  as  an  illustrator, 
especially  of  ehUdren'a  pietnre  books  and  Of 
qKtrting  picture  books — she  was  herself  a  de- 
voted sportswoman  and  became  master  of  the 
West  Cfarbery  Foxhounds.  For  the  books  die 
and  Miss  Martin  wrote  together,  see  the  article 
on  the  latter. 

SOXEBVILLS,  Mast  ( 1780-1872 ) .  A 
writer  on  mathematics  and  physical  science,  bom 
at  Jedbur^  Sootland.  In  1804  she  married  Cap- 
tain Oreig  of  the  Rnirian  navy,  and  removed 
to  Lradon.  Widowed  tMer  three  years,  she 
thereafter  devoted  herself  to  study.  In  1812 
she  married  her  cousin,  Dr.  William  SomerviUe. 
After  presenting  a  successful  paper  on  the  Masf- 
netie  Properties  of  the  Solar  Bpeotrum  to  the 
Royal  Society  in  1826  Mrs.  SomerviUe  was  in- 
vited by  Lord  Broo^am  in  the  following  year 
to  try  to  popularize  for  the  English  public  La- 
place's grMt  work,  the  MSeamique  C^eet€.  This 
was  published  as  the  Oeimtial  Vscftomsm  of  the 
J7cavew  In  1831.  The  Coitmeetion  of  the  Phyei- 
cnl  ScieHcee  was  published  in  1834,  Phytioal  Ge- 
Offraphff  in  1848,  and  Moleoutar  and  Microaoopio 
8eie»oe  in  1866.  The  Mary  SomerviUe  scholar- 
ship in  mathematics  for  women  was  founded  at 
Oxford  University  in  her  honor.  An  autobiog- 
raphy, edited  and  supplemraited  b^  a  dauf^t*^, 
Martha  SomerviUe,  was  published  in  1873. 

SOMEBVILLB^  Willxah  (1676-1742).  An 
Enriish  poet  of  an  aneiemt  fiiiiiilT,  bom  at  Ool* 
widi,  in  Staffordshire.  S<HDervi]le  ia  remem- 
bered mainly  for  his  bhuk-verse  poem  The  Chase 
(1736),  which  vividly  depicts  his  favorite  sport. 
He  also  wrote  some  good  verse  fables  (1725, 
1727),  a  burlesque  of  rural  games  entitled  Hob- 
hinol  (1740),  and  Field  Sporte  (1742).  His 
poems  with  a  Life  are  in  the  collections  of  John- 
son and  Chalmers.  A  collective  edition  of  his 
poeUcal  works  ^ipeared  in  1801.  Consult  also 
The  ChoK,  with  mouoir  by  6.  GHIflllan  (Ed!n- 
bui^h.  1869). 

SOKHA,  afnafmh,  Luioi  (1834-84).  An 
Italian  pediatrist.  Bom  and  educated  at  Naples, 
he  became  professor  of  pediatrics  there  in  1874. 
Somma  was  the  founder  of  pediatrics  in  Italy. 
Among  his  writings  are:  Tratto  ^igiene  per 
gU  oapieH  degli  eeposti  (1871);  Cltntoa  pedi- 
etrica  deW  Oepieio  dell*  Aiunmaiata  di  Napoli 
(1875). 

flflnnWB,  BAm.  A  small  river  of  north  France, 
entering  the  English  Channel  through  an  estu- 
ary which  is  navigable  for  ocean  steamers  to 
SaintrValery  (Map:  France,  N.,  G  2) .  From  that 
point  a  lateral  canal  follows  the  river  past  Amiens 
to  Saint-Qnentin,  whence  first-class  water-ways 
communicate  with  the  Oise  and  the  Scheldt. 

SOICICE.  A  maritime  department  of  north 
France  (Map:  France.  N.,  H  3).  Area,  2443 
square  miles.  Pap.,  1901,  537,848;  1911,  620.161. 
Tlie  chief  river  is  the  Somme,  which  traverses 
the  dqiartment  from  southeast  to  ntHthwest. 
Somme  is  mostly  levd,  but  in  some  parts  is 


marshy.  The  department  produces  com  and  gar- 
den fruits.  The  raising  of  cattle  is  carried  on 
to  a  great  extent.  The  chief  manufactures  are 
velvets,  chemicals,  woolens,  cottons,  linens,  silk, 
leather,  and  tapestries.  Capital,  Amiens.  Hie 
department  was  formed  mauily  out  of  the  old 
Province  of  Picardy. 

SOMNAlfBtJLISM  (from  Lat.  somnu^ 
sleep  +  atnbularv,  to  walk) .  A  state  intermedi- 
ate between  those  of  sleeping  and  waking,  char- 
acterized by  the  performance  of  various  acts  ap- 
parently indicative  of  conscious  control,  by  ab- 
sence of  tiie  usual  reaeti<m  to  stimuli,  and  usu- 
ally by  inaUlify  to  recall  on  awakening  the 
tbongfrta  or  movanents  vrtiich  have  taken  place 
during  the  abnormal  condition.  The  term  is 
often  appUed  In  popular  spee<^  to  sleep-walking, 
which  is  nothing  more  tnan  the  expression  to 
action  of  a  vivid  dream ;  it  is  analogous  to  talk- 
ing during  sleep,  and  is  similarly  explained. 

Two  distinct  types  of  Bomnambnlism  may  be 
distinguished:  tiie  first,  artificial  somnambulism, 
ia  the  tiiird  stage  of  hypnods.  '  (See  Htpno- 
TI8IC)  In  this,  the  final  stage,  the  subject  ia 
almost  completely  auMthettzed,  fAxsya  orders  by 
peroeption,  and  when  awakened  has  no  ntanory 
of  what  has  elapsed  during  the  s<Hnnambulistic 
period.  The  seoond  type,  natural  or  spontaneous 
somnambulism,  is  a  phraiomenon  of  hysteria 
(q.v. ) .  It  is  duu-acterued  not  only  by  amnesia, 
but  also  1^  apparently  normal  peveeptiona  In 
spite  of  innumerable  variations,  two  main  forms 
are  evident.  The  first  frequently  diows  many 
of  tiie  symptoms  of  hyntons,  such  as  lethargy, 
catalep^,  partial  anMthesia,  ete.  The  subject 
is  engrossed  in  a  group  of  ideas  which  refer  to 
some  former  h&hly  emotimial  experience,  and 
which  in  normal  life  are  inhibited  through  con- 
stant repression.  In  the  somnambulistic  state 
these  ideas  find  expression  in  various  movemoits; 
the  former  scene  is,  as  it  were,  relived.  The  som- 
nambulism of  Macbeth  (Act  V,  i)  will  serve  as 
an  iUnstration.  The  teewid  form  ineludea  cases 
in  whleh,  to  all  ontmrd  af^iearance,  the  aobjeet 
is  normal;  loss  of  memory  continues,  however, 
and  there  is  frequently  a  decided  change  fr<Rn 
the  emotivity  01  the  normal  life.  There  are 
various  degrees,  ranging  from  the  trance  of  the 
spiritistic  medium  to  the  complete  somnambn- 
lism  of  double  or  multiple  personality.  See 
Double  CoNsoiousnsss. 

Consult:  D.  H.  Tuke,  Bleep-Walhing  and  Hjfp- 
notiem  (London,  1884) ;  Jules  Lifigois,  De  la 
suggestion  et  du  aomnwnbvlisme  dans  lew  rap* 
port  aveo  la  jurisprudence  et  la  m4deeine  Ugale 
(Paris,  1888) ;  P.  M.  F.  Janet,  The  Mmtal  State 
of  HystenoaXs  (New  York,  1901),  English  trans- 
lation by  C.  R.  Corson;  W.  M.  Wnndt,  Lectures 
on  Human  and  Animal  Psychology  (3d  ed.,  ib., 
1007),  English  translation  from  second  German 
edititm  by  Crei^ton  and  Titehener;  I.  H.  Coriat, 
The  Eysteria  of  Macbeth  (ib.,  1012) ;  also 
references  under  Double  Consciousitbss  and 
Hysteria.  

801CNATH,  sOm'n&th,  or  Patan.  A  town  in 
Gujurat,  Province  of  Bombay,  India,  on  the 
Katbiawar  Peninsula,  38  miles  northwest  of  the 
island  of  Din,  on  the  Arabian  Sea.  Its  port  ia 
Verawal,  3  miles  to  the  northwest.  Of  great  an- 
tiquity as  an  important  commercial  centre  and 
pilgrimage  resort,  the  town  was  captured  by 
Mahmud  of  Ohazni  in  1025  and  ita  odebrated 
temple  of  Siva  despoiled  of  its  vast  riches.  Pop., 
1011,  8672. 

SOlPNXrS  (Lat.,  deep).    The  Latin  god  of 
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deep,  Bon  of  Night  and  twin  broths  of  Death, 
conreepoodiDg  to  the  Greek  Hypnoa.  His  home 
was  in  the  far  west,  from  whi^^  ho  brought  deep 
to  goda  and  men  lUike.  In  art  he  is  variously 
represented,  e.g.,  with  eagle's  winos,  a  butterfly, 
a  poppy  BtaJk,  vrith  a  horn  from  wnieh  he  poured 
out  slumber. 

SONATA,  Bd-na'ta  (It,  from  Lat.  wmare,  to 
sound).  In  music,  an  instrumental  composition 
in  cyclical  form,  originally  any  instrumental 
work  aa  opposed  to  a  cantata  or  vocal  work.  At 
first  the  s«iata  was  almost  identical  with  tiie 
suite  ( q.T. ) ,  bat  It  soon  aband<med  the  pure  dance 
forms  which  the  suite  embodied.  The  violin 
sonata  attfdned  a  somewhat  perfected  form  be- 
fore that  of  any  of  the  keyed  instruments.  Its 
slow  introductory  first  movement  generally 
shows  traces  of  ecclesiastical  influence;  the  sec- 
ond movement,  an  all^o,  which  corre^onds  to 
the  first  movement  of  a  modern  sonata,  was  de- 
rived from  vocal  madrigals  or  part  music;  the 
third  movanent,  which  is  characteristically  slow, 
was  evolved  frinn  atAo  vocal  music,  while  the  last 
movement  showed  elements  of  dance  music,  and 
was  therefore  a  pure  suite  movement.  Of  the 
popular  dance  forms,  the  minuet  survived  the 
longest  but  was  ultimately  supplanted  by  the 
scherzo,  while  the  gigue  and  chaconne,  of  which 
Bach  left  so  many  examples,  were  succeeded  by 
the  finale  or  rondo.  The  first  noteworthy  aa- 
vance  is  in  a  set  of  seven  sonatas  lor  the  clavier, 
Fritohe  KlavierfrUohte  (1703),  by  Johann  Kuh- 
nau,  in  which  he  shows  a  partial  recognition  of 
the  relation  and  balance  of  keys.  Johann 
Mattheson  chose  the  gigue  for  the  ccncluding 
movement  of  his  sonatas,  and  both  he  and  Ales- 
sandro  Scarlatti  did  much  to  define  and  unify 
the  sonata  form.  In  the  works  of  Dcmienico 
Scarlatti  are  found  the  first  traoes  of  a  distinct 
secondary  subject  in  the  first  aUegro.  Hie  do- 
main of  the  sonata  was  long  monopolized  by 
writers  for  the  violin,  and  through  the  advances 
made  by  Locatelli,  Geminani,  and  Tartini  the 
sonata  finally  reached  the  four-movement  type. 
Johann  Sebastian  Bach  wrote  many  sonatas  for 
various  instruments  and  for  combinations  of  in- 
•truments,  but  he  did  not  aid  in  the  direct  de- 
velomiait  of  the  form.  Hit  too,  ^Upp  Eman- 
vel  Bach,  estaUished  the  uumbo-  of  movements 
as  three.  Stamitz  definitely  established  the 
form  of  the  first  movement  by  the  introduction 
of  a  clearly  defined  second  theme  forming  a  con- 
trast with  the  principal  subject.  He  also  estab- 
lished the  principle  of  thonatic  development  as 
against  mere  repetition  of  themes  in  different 
keys.  Haydn  adopts  and  devdops  further  the 
ideas  of  Stamitz,  snd  adds  tiie  minuet  and  rondo 
as  essential  movements  the  sonata.  Mozart 
adds  grace  and  employs  more  daborate  themes 
and  harmonies.  Beethoven  brought  the  sonata 
to  perfection.  In  his  greatest  sonatas  he  attains 
to  such  a  command  of  technical  resource  and 
emotional  expression  that .  the  form  seems  in- 
capable of  further  development.  Schubert  takes 
the  form  as  left  by  his  great  predecessor  and 
fills  it  with  the  contents  of  his  individual  genius. 
Brahms,  while  preserving  tiie  fundamental  archi- 
tectonic structure,  shows  that  details  are  capable 
of  an  infinite  variety  of  new  arrangement.  When 
occasion  demands  it,  he  does  not  shrink  from 
introducing  a  third  theme.  More  than  any  other 
master  he  proves  the  inh^ent  vitality  and  plas- 
ticity of  the  form. 

Sonata  Form  is  a  term  applied  to  the  form 
of  the  first  movement  of  a  sonata,  symphony,  or 


chamberinusic  oomposition.  The  first  movement 
of  a  sonata  or  kindred  cyclical  form  consists  of 
three  sections:  (I)  the  expodtion,.  (2)  the  de- 
vdopment,  (3)  the  repetition.  The  first  seetirai 
b^fins  with  the  principal  subject  in  the  tonic 
key.  An  q>isode  ccmsisting  of  some  devdopment 
of  the  principal  subject  leads  into  the  secondary 
subject.  This  appears  in  the  key  of  the  dcHui- 
nant,  if  the  movement  is  in  major.  If  the  move- 
ment is  in  minor  the  seocmdary  subject  is  an- 
nounced in  the  key  of  the  illative  major.  Thai 
follows  some  development  of  flie  seeondazy  sub- 
ject. After  this  the  oitire  expodtum  section  is 
repeated  literally.  Hie  seomd  or  devel<^nnent 
section  is  devoted  to  a  full  tiiematle  woricing  out 
of  dther  one  or  both  the  themes  announced  in 
the  previous  sectim.  In  the  devdopment  section 
episodes  built  upon  new  themes  may  also  be  in- 
troduced. The  third  or  repetition  (also  recapit- 
nlaticra)  section  is  a  r^etition  of  tiie  expodtion 
sectitm,  tiiou^,  in  the  case  of  (wchestral  works, 
composers  ^erally  vary  the  instnunoitation. 
In  this  section  the  seomdary  subject  appears  in 
the  key  of  the  tonic.  A  more  or  less  extended 
coda,  constructed  either  upon  the  material  al- 
ready introduced  or  upon  new  material,  closes 
the  movement.  Frequently  the  movement  is  pre- 
ceded by  a  shorter  or  longer  introduction  in  slow 
tempo.  (See  Irisoduction.)  Essentially  this 
form  has  not  been  dianged  dnce  Beethovm's 
time.  Consult :  J.  S.  Shedwdc,  Pianoforte  Bomta 
(Ixmdcoi,  1895);  0.  Klauwdl,  GesohMfcto  der 
Bonaie  (Leipzig,  1899);  B.  Bdva,  L»  tonatt 
(Paris,  1914). 

SONATINA,  att'iA-t^nA.  (It,  Uttie  sonata, 
diminutive  of  sonata,  sonata ) .  In  mudc,  a  short 
sonata,  with  two  or  three  movements,  and  thanes 
much  lij^ter  than  those  of  the  r^ular  sonata. 
Sonatinas  are  designed  especially  for  young 
players  as  a  preparaii<M  for  sonata  study. 

SONDEBBuND,  zAu'dfir-bunt.  A  league 
formed  in  the  fall  of  1843  by  the  Swiss  canttms 
Lucerne,  Fribourg,  Zng,  Uri,  Schwyz,  and  Un> 
terwalden  for  the  protection  of  the  interests  of 
the  Catholic  church.  The  Canton  of  Valais 
joined  the  lesgue  in  1845.  In  1847  the  Liberal 
majority  in  the  National  Assembly  decreed  the 
dissdution  of  the  Sonderbund,  ud  this  was 
aoemnplished  by  force  of  arms  in  the  awne  year. 

See  SWITZERLAITD. 

S0NDEBBT7BO,  zdn'dSr-bvrK.  A  town  on 
the  island  of  Alsen  (q.v.). 

B0NDKB8H  ATTSBN,  zdn'dSrs-hou'zcn.  The 
capital  of  the  Prindpality  of  Schwarzburg-Son- 
dershausen  (q.v.),  Germany,  33  miles  nortiiwest 
of  Weimar,  on  the  Wipper  (Map:  (xermany, 
D  3).  The  Prince's  castle,  In  a  beautiful  park, 
contains  a  natural-history  collection  and  a  mu- 
seum of  antiquities.  Sondershausen  was  founded 
in  525  and  passed  to  Schwarzburg  in  1248,  and 
since  1909  oaa  been  united  in  the  person  of 
its  ruler  with  the  principality  of  Sdiwarzburg- 
Rudolstadt.   Pop.,  1910,  7769. 

SONS!,  sO^nft,  AaasuEE,  Visooukt  ( 1849- 
1910).  A  Japanese  statesnuui,  bom  at  Choshu. 
In  1872-77  he  studied  military  science  in  France, 
but  UAer  mtered  the  civil  service.  From  1881 
to  1890  he  was  counselor  of  the  Legislative  Bu- 
reau and  held  other  positions.  He  then  became 
Secretary  of  the  Lower  House,  and  in  1893-97 
represented  Japan  at  Paris.  He  served  as  Min- 
ister of  Justice  in  the  third  Ito  cabinet  in  1898, 
and  from  then  until  1900  was  Minister  of  Agri- 
culture and  Commerce  in  the  Tamagata  cabinet. 
In  1902  he  was  elected  to  Parliament,  of  which 
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he  became  Preiidoit.  In  1900  he  lucceeded 
Prince  Ito  aa  Adminifltrator  of  Korea. 

BONO  (AS.  tong,  Oer.  Oeaang,  from  AS. 
tingam,  Ger.  smgw,  to  sing).  A  Short  lyric  or 
narrati've  poem  set  to  music  in  a  way  to  re- 
produce tne  mood  of  the  po^,  the  mnalc  also 
lending  impassioned  utterance  to  the  words. 
The  term  "song^  should  properly  be  applied  only 
to  compositions  for  one  or  two  voices  with  instru- 
mental accompaniment.  Hie  art  song  (Kunst- 
lied)  was  developed  in  Germany  from  the  folk 
song.  See  Asia;  Ballad;  Folk  Music;  Lmi; 
BfEiSTmsiNaEK;  MiNmsinaiB;  MuBio,  Hibtobt 
OF,  XXVII;  National  Htuns  ;  Romance. 

SOVO  BI&DS.  The  smg  birds  of  the  world 
bdmg  afanoat  aiUrdy  to  the  order  Oscines, 
which  is  that  of  the  highest  organization,  and 
distinguished  as  a  group  by  the  possession  of 
vocal  ormns  of  a  specialized  and  peculiar  sort. 
Yet  all  Oscines  are  not  capable  of  singing,  and 
some  birds  which  utter  melodious  notes  are  to  be 
found  in  other  groups.  The  principal  singers  are 
to  be  found  among  the  thrushes,  wrens,  warblers, 
pipits,  larks,  starlings,  and  in  the  great  family 
of  flndies.  These  are  largely  birds  of  temperate 
dimatee,  and  the  popular  idea  tiiat  the  birds 
of  the  tropics  are  not  singers  has  a  basis  In  fitet, 
though  it  is  by  no  means  true  that  no  tropical 
birds  utter  melodious  strains. 

BONO  CELESTIAIb   See  Bhaqavad-Gita. 

SONOEESH,  86n-geah^  or  SONOISH.  A 
tribe  of  Salishan  stock  {q.v.)  occupying  a  t^i- 
tory  on  the  soatbeastem  aid  of  Vancouver  Island, 
B.  C.  Their  proper  name  is  Lkungmt  the  other 
being  a  corruption  of  one  of  the  subtribal  names, 
lieir  general  culture  is  that  of  the  coast  Sa- 
lishan tribes.  See  Salishan  Stock. 

SONGHAY.  sOD•gl^  SONBHAT,  or  STJB- 
HAY.  A  Su^ese  Nigritian  people  numbering 
2,000,000,  living  in  the  bend  of  the  Niger,  below 
Timbuctoo,  with  separate  speech.  They  are 
mixed  at  the  north  with  Moors  and  at  the  south 
with  Firiah^  and  are  Moslem. 

SONOISH.   See  Songbzbh. 

SOVG-EOI,  sOnglcoi'.  A  river  of  Indo- 
Cbina.    See  Red  Rms. 

BONO  OF  TfBKXBXSR.   See  <teADUAL  Pbaui. 

BONO  or  lOOB'B  BAJm.  See  iGOi's  BAin>. 
SoNo  or. 

SONG  OF  SOLOMON.    See  CANTICLES. 

BONO  SPABJEtOW.    See  Spahbow. 

SONG  TU&TTSH.  Any  of  several  thruahat 
locally  ecmspicuous  for  their  song.  In  the  United 
States  the  wood  thrush  (q.v.)  is  most  often  the 
one  meant.  In  Great  Britain  it  is  the  thrush 
{Twdtu  mimcM  or,  more  orarectly,  pkUomelua) 
called  "mavis"  provincially.  and  often  kept 
caged  for  the  sake  of  its  melody.  It  is  a  perma- 
nent resident  of  all  temperate  Europe,  and  in 
its  ground  hunting  and  hardy  habits  resonbles 
its  congener,  the  American  robin;  its  nesting 
habits  are  simili^,  though  it  uses  less  mud  and 
its  bine  eggs  are  spotted  with  brown.  "[Rie  adult 
male  is  wrk  brown  above,  tinted  with  golden 
brown;  throat  buff;  underparts  yellowish  white, 
dosely  spotted  with  brown.  It  is  a  pleasing 
songster,  and  especiallya  favorite  in  Scotland 
and  Scandinavia.   See  Thbush. 

BONNAMBTTUL,  sdn'n&m-bTfSOft,  La.  An 
opera  by  Bellini  (q.v.),  first  produced  in  Milan, 
March  6,  1831 ;  in  the  United  States,  May  14, 
1842  (New  York). 

SONNEBEBOt  ztoVbftrK.  A  town  and  sum- 
mer resort  in  the  Dadiy  of  Baxe-Meininsen,  Ger- 
many, on  the  ROthen,  13  miles  nortineast  of 


Coburg  (Map:  Prussia,  D  3).  Its  principal 
industry  is  the  manufacture  of  toys.  Maak^ 

gindatones,  slates,  and  pencils  are  also  manu- 
etured.  Pop.,  1900,  13,317;  1910,  15,878. 
SONNECK,  OscAB  Gbobob  Thbodobb  (1873- 
).  An  American  musical  scholar  and 
writer,  bom  in  Jersey  City,  N.  J.  When  he 
was  10  years  old  he  entered  the  Gymnasium  at 
Kiel,  completing  tiie  course  in  Frankfort.  From 
1803  to  1897  he  attended  the  Universi^  of  Mu- 
nich, stuping  philosophy  under  Stumpf  and  the 
history  of  music  under  Sandberger.  In  1898  he 
entered  the  conservatory  at  Sondershausen, 
where  he  studied  chi^  oonducting.  After  that 
he  again  n)^t  some  time  at  Frankfort,  perfect- 
ing himself  on  the  piano  under  Kwast  and  study- 
ing instrumentation  under  Enorr.  Alter  devot- 
ing a  short  time  to  research  wcfftc  in  Italy  he 
returned  to  the  United  States  in  1899.  In  190S 
he  was  appointed  librarian  of  the  musical  sec- 
tion of  the  library  of  Congress  at  Washington, 
which  under  his  administration  became  one  of 
the  great  musical  libraries  of  the  world.  Under 
his  editorship  the  MitaiaU  Quarterly,  published 
by  G.  Schirmer,  New  York,  was  ertablhdied  in 
1914.  His  nctensfTe  and  sehoUurly  reaearehes 
concerning  early  American  music  and  musical 
life  laid  the  flr^  foundations  of  an  authoritative 
history  of  American  music.  Among  his  numer- 
ous publications  the  most  important  are:  Pran- 
oi«  Bopkiiuon  and  Jamea  Lyon:  Two  Studies  in 
Early  Amertoan  Mutio  ( 1906 ) ;  Early  Concert 
Life  in  America  ( 1907 ) ;  Eofiy  Opera  in  Amer- 
ica (1018);  A  fiwTey  of  Mutio  im  America 
(1913).  Of  the  greatest  value  are  also  the  de- 
scriptive catalogues  published,  under  his  direc-^ 
tion.  by  the  Library  of  Congress,  especially  thoe^T 
on  Dramatio  Uutio  (1908),  Oroheatral  Muaio 
(1012),  Early  Books  on  Mueio  (1913),  Opera 
Librettos  Printed  before  1800  (1914). 

S0NNEN7ELS,  zdn''en-feis,  Joseph  voif 
(1732-1817).  An  Austrian  author,  of  Jewish 
parentage,  bom  in  Nikolsbnrg,  MOTavia.  After 
giving  up  his  theological  studies  he  served  in 
the  Austrian  army  in  1749-64,  was  then  for  a 
time  a  lawyer's  clerk,  and  became  particularly 
active  in  endeavors  towards  the  improvement  of 
ihe  Vienna  stage,  in  connection  with  which  he 
wrote  the  Briefe  Uber  diowienerischeSohauhUhne 
(1768;  new  ed.,  1884).  His  Ahschaffung  der 
Tortw  (1776)  effectively  secured  the  abolition 
of  the  torture  tliroughout  Austrian  dmnaina.  In 
1763  he  was  appointed  professor  of  political  sci- 
ence in  the  University  of  Vienna,  and  subse- 
quently received  various  posts,  including  that  of 
president  of  the  Academy  of  Fine  Arts  (1811). 
His  collected  writings  appeared  at  Vienna  in 
13  volumes  (1783-87).  Consult  the  biography 
by  Mailer  (Vienna,  1882). 

SONNENSCHEZN,  sAn'nen-sbin,  Edwabd 
Adolf  (1851-  ).  An  English  classical 
scholar,  brother  of  William  8.  Sonnensehein.  He 
was  bom  in  London  and  was  educated  at  Uni* 
versity  Collie,  London,  and  University  Ck)llege, 
Oxford.  He  was  assistant  professor  of  humanity 
(Latin)  at  the  University  of  Glasgow  (1877- 
81),  professor  of  Greek  and  Latin  in  Mason 
College,  Birmingham  (1883-1900),  and  professor 
of  Latin  and  Greek  at  the  University  of  Bir- 
mii^ham  from  1900.  W»  publications  include 
numerous  papers  in  the  periodicals,  Latin  and 
Greek  grammars,  and  annotated  editions  of  plays 
of  PlautUB— the  Oapiivi  (published  in  1879), 
the  Budent  (1891,  1901),  and  the  Jfottellafia 
(2d  ed..  1007). 
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SONHENSCUUXN  ,  sdn'oen-shin,  William 
SWAR  (1855-  ).  An  Englieh  publisher  and 
compiler,  brother  of  E^dward  A.  Sonnenschein. 
He  was  born  in  Ixmdon  and  was  educated  there 
at  University  OoUege.  In  1878  he  established 
in  London  a  pubUsUng  business  which  in  1895 
became  a  limited  cranpany  with  himself  as  chair- 
man. He  collected  an  important  library  in  bib- 
liography and  literary  history  and  published  The 
Bet*  Book*  ( 1887 ;  5th  ed.,  1901 ) ,  a  classified  list 
of  about  50,000  available  works,  and  A  Reader*a 
Guide  to  Contemporary  Literature  (1894;  2d 
ed.,  1901),  supplementary  to  the  forcing. 
Later  these  two  were  combined  and  brought  down 
to  date  (2  vols.,  3d  ed.,  1910-12).  covering  about 
100,000  works.  He  also  spont  much  time  in  pre- 
paring  a,  pictionarjf  of  Pftnues. 

SONNENTHAIi,  zdn'«n-tal,  Adolf-  von  ( 1834- 
1000).  An  eminent  Austrian  actor,  bom  in 
Budapest.  He  first  worked  as  a  journeyman 
tailor,  but  after  some  experience  on  the  provin- 
cial stage  was  engaged  at  the  Court  Theatre  in 
Vienna,  where  he  was  soon  rect^ized  as  an  actor 
of  the  first  rank,  excelling  equuly  in  tragic  rftlea 
and  in  comedy.  In  1881  ne  was  Knitted  1^  the 
Emperor.  In  1885,  on  a  visit  to  New  York,  he 
was  most  cordially  received  by  the  public.  He 
visited  the  United  States  again  in  1899  and 
1902.  Consult  Eisenberg,  Adolf  Botmenthal 
(Dresden,  1896). 

SONITET  (Fr.  aonnet,  song).  As  perfected 
by  the  Italians,  a  stanza  of  14  hendeoksyllabic 
verses.  The  stanza  is  divided  into  two  unequal 
parts.  The  first  part,  called  the  octave,  is  com- 
posed of  two  quatrains  (or  four-line  strophes). 
The  second  par^  called  the  sestet,  is  composed 
of  two  tercets  (or  three-line  strophes).  The  oc- 
tave runs  on  two  and  the  sestet  on  two  or  three 
rhymes.  According  to  a  common  type,  the 
rhymes  are  arranged  thus:  abba,  abba,  ode,  ode. 
This  rhyme  scheme  may  vary  considerably,  espe- 
cially in  the  sestet.  He  four  divisions — particu- 
luly  the  octave  and  the  sestet — are  usually  kept 
distinct  in  sense  as  well  as  in  form.  In  this 
rigid  metrical  form  the  idea,  mood,  o/c  sentiment 
01  the  poet  is  developed  by  stages.  The  sonnet 
was  primitively  a  lyric  sung  wiUi  musicai  ac- 
companiment. Indeed,  in  old  Provencal  and 
French  the  words  son  or  tonet  designated  a 
lyric  in  the  vernacular.  It  Is  now  generally  held 
that  the  sonnet  originated  in  Sicily.  Some  phil- 
olt^ans,  however,  find  its  germ  in  the  Provencal 
ooftla  et^ta.    Even  Arabic  origins  have  been 
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He  sonnet,  widely  cultivated  in  Italy  and 
Provence  during  the  thirteenth  century,  assumed 
its  highest  art  in  Petrarch  ( 1304-74) .  The  form 
was  also  practiced  by  Lorenzo  de'  Medici,  Michel- 
angelo, and  Tasso,  and  has  always  enjoyed  great 
popularity  in  Italy.  From  Italy,  the  vogue  of 
the  sonnet  spread  over  western  and  northern 
Eurq>e.  In  Spain  it  was  naturalized  by  Juan 
Bosean  (C.I493-C.1542).  Portugal  had  tlie  great 
CamSes  (q.v.).  The  fwm  seems  to  have  been 
introduced  Into  France  by  Mellin  de  Saint-Gelais, 
and  was  at  once  adopted  by  his  master  Marot. 
It  received  an  immense  impulse  from  the  Pl^iade. 
Du  Bellay  produced  nearly  200  sonnets,  and  Ron- 
sard  more  than  900.  In  France  the  fashion, 
after  declining  in  the  eighteenth  century,  came 
in  again  with  the  Romantics.  Among  recent 
Frmch  adepts  in  the  sonnet  are  SuUy-Prud- 
homme  and  HtfrAlia. 

The  sonnet  was  introduced  into  England  by 
the  Earl  of  Surrey  and  Sir  Thomas  Wyatt.  Their 


collection,  numbering  30  altogether,  first  ap- 
peared in  Tottel's  Mieoellai^  under  the  title 
Songee  and  Sonnetea  (1657).  Between  1591  and 
1697  were  pufalished,  according  to  the  conserva- 
tive estimate  of  Sidney  Lee,  more  than  2000  Eng- 
lish sonnets.  The  Elizabethans  did  not  follow 
strictly  the  Petrarchan  type.  Spoiser  and 
Shakespeare,  thou(^  logicwy  developing  the 
idea,  reduced  the  sonnet  to  three  quatrains 
clinched  by  a  final  couplet.  Shakespeare  further 
simplified  the  sonnet  by  emplc^ng  a  distinct  set 
of  alternating  rhjwes  in  each  quatrain.  His 
rhyme  scheme  is  abah,  odod,  efef,  gg.  After  1600 
the  sonnet  impulse,  though  weakened,  was  still 
a  force.  Thai  came  Hilton,  with  his  snuUl  hut 
msiA  group.  Fbr  a  century  after  Miltui  few 
English  sonnets  were  written,  but  with  the  Ro- 
mantic revival  the  sonnet  returned  (about  1750), 
though  even  Wordsworth,  as  late  as  1827, 
thought  it  necessary  to  defend  the  form  against 
the  critics.  Among  the  great  English  poets  of 
the  nineteenth  century  who  practiced  this  form 
are  Wordsworth,  Coleridge,  Keats,  Mrs.  Brown- 
ing, and  the  Rossettis.  In  America  lyric  poets 
from  Poe  to  Thtmias  Bailey  Aldrich  wrote  notable 
sonnets.  Unsurpassed  in  this  form  was  Limg- 
fellow,  whose  sonnet  series  on  the  Divine  Comedy 
is  of  high  excellence  both  in  form  and  substance. 
In  Germany,  though  sonnets  appeared  as  early  as 
the  seventeenth  century,  with  Weclchertin  ( 1585- 
16S3)  and  Opitz  (1697-1639),  they  were  not 
much  cultivated  till  taken  up  by  the  Romantics 
and  a  few  poets  just  preceding:  BUrger,  A.  W. 
Schlegel,  Amim,  Voss,  Ooethe,  Rfickert,  Bichen- 
dorff,  Heyse,  G^bel,  and  Redwite. 

Bibllogra^y.  History  and  criticism:  K.  A. 
Lentzner,  Ueber  Am  Bonett  und  seins  Oe»t<Utung 
in  der  engliachen  Dichtung  hie  Milton  (Halle, 
1886 ) ;  Leandro  Biadene,  "Morfologia  del  sonetto 
nei  secolo  13  e  14,"  in  Btttdj  di  filologia  romanza, 
vol.  iv  (Rome,  1889)  j  Hiram  Corson,  Primer  of 
English  Verag  (Boston,  1892) ;  E.  W.  Olmstesd, 
The  Bonnet  in  French  Literature  and  the  Devel- 
opment of  the  French  Botatet  Form  (Ithaca. 
1807).  eontaining  a  UbIiography;  Hugnee  Va- 
gany,  Le  vmnet  en  ItaUe  et  mrrmKe  an  XVIme 
»iiole  (Lyons,  1902) ;  Max  Jasinskl,  Bittoire  du 
Bonnet  en  France  (Douai,  1903) ;  Sir  Sidney  Lee, 
"Elizabethan  Sonnets,"  in  Edward  Arber  (ed.), 
English  Oamer  (New  York,  1904);  Theodor 
FrOberg,  Beitriige  zur  Oeachiohte  dee  deutaohen 
Bonette  tm  XIX.  Jahrhundert  (Munich,  1004) ; 
P.  £.  More,  "Elizabethan  Sonnets"  and  *'Shake- 
speue'a  Sonnets,'*  ii}  Sh^bume  Btaaya,  seeond 
series  (New  York,  1007);  WUkins,  "Invention 
of  the  Sonnet,"  in  Modem  Philology,  vol.  xiii 
(Chicago,  1915) ;  Sir  Sidn^  Lee,  Life  of  Shake- 
epeare  (new  ed.,  London,  1010),  containing  chap- 
ters on  Italian,  French,  and  En^ish  sonneto. 
Collections:  Himt  and  Lee,  Book  of  the  Sonnet 
(2  vols.,  Boston,  1867)  ;  T.  Hall  Caine,  Sonnetg 
of  Three  Centuries  (London,  1882);  Samuel 
Wi^dington,  Bonnett  of  Europe  .  .  .  TroMla- 
Hone  (New  York,  1886);  William  Sharp,  Son- 
nets of  thie  Century,  loith  a  Gritioal  Introduc- 
tion on  the  Bonnet  (ib.,  1887) ;  C.  H.  Crandall, 
Repreeentative  Sonnets  by  American  Poets  (Bos- 
ton, 1890) ;  M.  F.  Crow,  Elizabethan  Bonnet- 
Cycles  (4  vols.,  London,  1896-08)  ;  A.  T.  Quiller- 
Couch,  English  Sonnets,  with  Introduction  and 
Notes  (ib..  1897) ;  S.  M.  B.  Herrick,  Century  of 
Bonnets  (Sew  York,  1902). 

SONNHTO,  s6n-ne^d.  A  town  in  the  Prov- 
ince of  "Rome,  Italy,  64  miles  southeast  of  the 
dty  of  Rome.    Its  chief  feature  ia  the  convent 
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of  FoaaanoTa,  an  exceptionally  fine  specimen  of 
ewrly  Gothic  architecture.   Pop.,  1011,  4015. 

80NKIN0,  SmNET,  Babon  (1847-  ).  An 
Italian  stateaman.  He  was  bom  at  Piaa,  and 
he  graduated  LL.D.  from  the  oniveraity  there 
in  1866.  In  1867-72  he  was  connected  with  the 
diplomatic  aervice,  and  after  1880  was  a  deputy 
in  the  Italian  Legislature.  He  served  aa  Miniater 
of  Binance  in  1803-04  and  as  Minister  of  the 
Treasury  in  1804-86,  and  was  Premier  and  Min- 
ister of  the  Interior  in  1006  and  in  1009-10. 
When  Italy  made  preparations  to  enter  the  BJu- 
ropMU  War  Baron  Scmnino,  thoorii  leader  of  the 
Opposition,  accepted  the  portfolio  of  Foreign 
Affairs  in  the  Suandra  (q.v.)  cabinet  in  Decem- 
ber, 1014.  He  served  as  editor  of  the  Raaaegna 
Settimanttle  in  1878-82,  and  was  author  of  / 
eontadini  in  BioUia  (1876)  and  other  works  on 
social  and  political  topics. 

80H0BA,  86-00^^1.  A  state  of  northwest 
Hezioo  (Map:  Mexico,  D  8).  Area,  76,619 
square  miles.  Along  the  eoast  extends  a  low  arid 
region- rising  gradually  towards  the  interior.  In 
the  east  rises  the  Sierra  Madre  with  its  numer- 
ous (Cahoots  inclosing  deep  valleys.  The  rivers 
are  few,  the  Yaqui  bang  the  most  important. 
The  climate  differs  considerably  in  the  different 
parts  of  the  state,  but  the  rainfall  is  generally 
scanty  and  agriculture  can  be  carried  on  only 
with  irrigatitm.  Tht  mineral  deposits  of  8oaon 
are  among  the  richest  In  Mexieo,  the  most  Im- 
portant being  of  copper,  gold,  and  silver.  Min- 
ing is  carried  on  extensively  and  a  large  propor- 
tion of  the  mineral  products  is  exported  to  the 
United  States.  Sonora  is  crossed  from  north  to 
sooth  a  railway  line  whidi  touches  at  Quay- 
mas,  the  chief  port.  Pop.,  1910,  866,388.  Capi- 
tal, Hermosillo  (q.v.). 

SONO&A,  MuQOte  DC  See  QAhm, 
Joseph. 

SONCSAJT  BBexoV.  An  American  faunal 
re^on  whose  bounds  are  widety  extended  fay 
some  writers,  but  which  may  be  restricted  to 
the  hi|^  and  dry  plateau  r^on  of  the  northern 
interior  of  Mexico  and  to  the  contiguous  arid 
re^on  of  the  southwest  United  States,  reaching 
eastward  into  Texas  and  northward  into  Colo- 
rado, Utah,  and  Nevada  between  the  mountain 
ranges.  It  is  characterized  by  a  large  variety 
of  mall  animals  adapted  to  desert  life,  and  has 
been  atodied  and  desOTibed  1^  C.  H.  Merrlam. 

SOVBHAY.   See  Soitohat. 

80HB  OF  AMEBKJA.  See  Scosn  Soon- 
raa,  PATBiono-PoLincAL. 

SONS  07  LXBJE&Ty.  The  first  secret  so- 
ciety to  I4>pear  in  the  United  States,  after  the 
introduction  of  the  Masonic  Order.  It  had  a 
loose  oiganizaiion  and  was  found  in  all  of  the 
IS  Colonies,  having  come  into  existence  as  a 

Slitieal  oi^guization  about  1764,  at  which  time 
e  Stamp  Act  aroused  the  opposition  of  its 
members.  (See  Sxctbt  Sooibtibs,  Patbiotio- 
VoxxnoAS^}  Tite  connection  between  the  various 
aocieties  of  Sons  of  Liberty  was  mainly  through 
correspondence.  The  name  was  used  in  reference 
to  their  activities  by  Col.  Isaac  Barr£  (q-^.),  in 
Parliament  at  London,  1766,  and  the  American 
organizations  adopted  the  title  at  once.  John 
Lamb  (q.v.)  and  Isaac  Sears  (q.T.)  were  among 
the  more  active  members  of  the  Sons  in  New 
Torlc.  Paul  Revere  was  a  leader  in  New  Eng- 
land. The  society  was  active  in  supporting  the 
nonimportotion  agreement,  and  also  toolc  part 
In  the  ealliiw  of  the  Continental  Craigress  In 
1774.  Aftor  tiie  Bevolntlon  the  society  died  out, 


many  members  helping  to  form  or  joining  the 
then  new  Tammany  Societiea  (q.v.).  Consult: 
Leake,  Life  of  Oen.  John  Lamb  (AUmny.  1860) ; 
Dawson,  Sons  of  Liberty  m  New  York  (Pou^- 
keepsie,  1850)  ;  also  The  New  Bnglander  (Bos- 
ton, April,  1876). 

SONS  OF  THE  AMTiltTnAN  BBTOZiU- 
TION,  National  Socncrr  op  thb.  A  hereditary 
patriotic  society  organized  in  New  York  City  on 
April  30,  1880,  by  representatives  of  the  Society 
of  the  Sons  of  the  Revc^ution,  and  of  the  Sons 
of  Bevolntionary  ^res.  Hie  latter  had  been  or- 
ganized in  San  Francisco,  Cal.,  on  Oct.  22,  1875, 
and  after  April  30,  1880,  became  the  California 
State  Society  of  the  Sons  of  the  American  Revo- 
lution. Memberdiip  is  restricted  to  lineal  de- 
scendants of  an  ancestor  who  rendered  actual 
service  in  the  cause  of  American  independence,  as 
an  officer,  soldier,  seaman,  marine,  militiaman,  or 
minuteman  in  the  forces  of  the  Ctmtinental  Con- 
gress or  of  the  several  Coloitlea.  The  mendtw- 
ship  was  about  13,000  in  1016.  The  Natiraial 
Society  was  incorporated  by  Act  of  Congress  in 
1006. 

SONS  OF  THE  CLBBOT  KUSICAI.  FBS- 
TIVAX.  An  annual  musical  festival  held  in 
St.  Paul's  Cathedral,  London.  It  was  first  organ- 
ized in  1698,  the  proceeds  being  devoted  to  the 
needs  of  the  Sons  of  the  Clei^  Corporation. 
Hie  Royal  Society  of  Mwidans  nff  a  long  time 
simplled  the  orchestra. 

SONS  OF  THE  BBVOLUnOV.  A  patriotic 
hereditary  soci^-  orij^nally  organized  in  New 
York  City  oa  Feb.  22,  1876,  and  reorganized 
on  Dec.  4„-1883.  It  admits  to  membership  any 
male  lin^d  descendant  from  an  ancestor  who 
actively  assisted  in  establishing  American  inde- 
pradence  during  the  War  of  the  Revolution  be- 
tween April  19,  1775,  and  April  10,  1783.  This 
sodety  has  been  specially  active  in  maricing  his- 
toric localities  with  tablets,  eqweially  in  New 
York  City.  Noteworthy  among  these  monuments 
are  tiie  tablets  cranmonorating  the  battle  of  Long 
Island  and  that  marking  the  rite  of  the  battie  of 
Harlem  Heights.  The  statiie  of  Natlian  Hale  in 
City  Hall  Park,  New  York,  was  also  erected  by 
this  organisation.  The  membership  in  1015  was 
about  7000. 

SONS  OF  TETEBANS.  A  patriotic  society 
o^pmised  in  Philadelphia,  Pa.,  on  Sept.  29,  1879. 
It  admits  to  memberuip  Hneaj  male  descendants 
of  honcnably  dischaigeid  soldiers,  sailors,  and 
marines  who  served  in  the  Civil  War..  The  in- 
signia consists  of  a  bronze  bar  on  which  are  the 
words  "Filii  Veteranorum" ;  and  pendent  from 
this  bar  is  a  red,  white,  and  blue  ribbon  attached 
to  a  medallion  containing  a  monogram  of  the 
letters  "8.  V."  in  relief  on  a  wreath  over  crossed 
cannons,  surmounted  a  q>read  eagle.  Of  simi- 
lar chsraeter  is  an  oi^anization  known  as 
Daufj^ters  of  Veterans,  which  admits  to  member- 
ship daughters  of  honorably  discharged  soldiers, 
sailors,  and  marines,  and  daughters  of  Sons  of 
Veterans,  who  are  fifteen  years  of  age  and 
upward.  The  membership  in  1915  wa^  about 
55,000. 

SONS  OF  VAB  VJSTEKANS,  Societt  op. 
A  patriotic  society  founded  in  1803,  having  for 
its  objects  to  preserve  and  perpetuate  the  prin- 
ciples for  which  the  Federal  soldiers  fought  in 
the  Civil  War;  to  asust  surviving  veterans  and 
their  widows;  and  the  mutual  benefit  and  ad- 
vancement of  its  members.  It  admits  to  member- 
ship any  male  lineal  descoidant  of  an  honorably 
discharged  Union  soldier,  sailor,  or  marine  who 
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wemA  dnring  the  dvil  War  for  not  leas  than 
itix  numthB,  part  of  this  at  the  front. 

80NS6V,  adn-aOn'.  A  town  of  the  Depart- 
ment of  Antioquia,  Colombia,  110  miles  north- 
west of  BowotA,  on  the  Sanson  River,  at  an  alti- 
tude of  8300  feet  In  the  vicinity  are  cxtendve 
mines  of  gold,  silver,  and  salt.  The  industries 
Ittdnde  weaving  of  cotton  and  woolen  mantles, 
and  the  manufacture  of  straw  hats.  Pop.,  1912. 
20,346. 

SONSOVATE,  sAn'sO-nft'tft.  A  town  of  Sal- 
vador, 32  miles  west  of  San  Salvador  (Map: 
Central  America,  0  4).  It  is  the  capital  of  a 
department  of  the  same  name,  and  to  rcttutorlv 
built.  Pdp.  (est.).  13,000.  It  Was  founded  in 
1624  by  Pedro  de  Alvarado. 

80HTAO,  zAntao,  HEnsiBiTB  (1806-54).  A 
German  operatic  soprano,  bom  at  Coblens.  She 
was  engaged  upon  the  stage  from  early  child- 
hood. In  1824  she  sang  at  Leipzig  in  Der 
FreieohHtg  and  Eurytmthe,  in  the  latter  creating 
the  title  rdle.  Her  success  was  immediate,  and 
in  1824  she  went  to  tile  Ktoiostftdter  Theater, 
Beriin.  Two  years  afterward  ue  sang  the  part 
of  Roeina  in  II  Sarbiere  di  SevigUa,  in  which  her 
coloratura  power  gave  her  a  distinct  triumph 
over  Catalani.  In  1827  she  was  engaged  at  tne 
Paris  Italian  opera,  and  a  year  afterward  mar- 
ried Count  Kossi.  She  sang  in  all  the  musical 
coitres  of  Europe,  and  in  1 852  visited  the  United 
States.  In  1854  she  was  engaged  for  the  Italian 
(wera  in  MexioOj  but  was  stricken  there  with 
wtdera  and  died.  Oonanlt  W.  Berger,  BeHthmte 
Frauen  (Berlin,  1004). 

SONTHALS.    See  Santaub. 

SONTA,  sSn'yA.   See  Eotalbbet,  S.  V. 

8000H0W,  sOO^ehou'.  A  town  of  C^ina. 
See  Sdchow,  

SOOTHSA7EB.   See  Mantis. 

SOO  TOTO-P'O.    See  Su  TOMO-Po. 

800Y  8HITH,  Wileiam  (1880-1916).  An 
American  engineer.  He  graduated  at  Ohio  State 
University  (1840)  and  at  West  Point  (1853). 
After  serving  in  the  artillery  he  resigned  frtnn 
the  army  in  1854  and  became  a  civil  engineer. 
In  1857  he  made  surveys  for  the  first  interna- 
tional bridge  across  the  Niagara  River.  Subse- 
quently he  was  connected  with  the  Trenton 
Locomotive  Works,  but  resigned  in  1861  to  re- 
oiter  the  army.  li»  became  brigadier  general  of 
volunteers,  sn^g  in  the  Vicksburg  campaign 
under  Grant,  ana  U,ter  in  the  Department  of 
Tennessee  under  Sherman,  but  in  1864  was  oom- 
pelled  to  resisn  in  consequence  of  illness.  He 
returned  to  bis  profession,  settling  in  (Chicago, 
and  in  1865  became  actively  engaged  as  engineer 
for  various  bridges  and  tunnels,  including  the 
bridge  across  the  Missouri  River  at  Glasgow, 
Mo.,  and  tiie  Nojected  Hudson  River  Tunnel  at 
New  York.  General  Sot^  Smith  made  many 
notable  improvements  in  pneumatie  processes  m 
rinldng  foundations  and  in  method*  ot  oonatmo- 
tion  of  high  buildings. 

SOFKIA,  sO^M^.  The  capital  of  Bulgaria. 
See  SOPIA. 

SOPHIA  ALEZ'EYEV^A  (1667-1704).  A 
regent  of  Russia,  bom  at  Moscow.  She  was 
the  daughter  of  Czar  Alexius  I  by  his  first  wife. 
When  her  brother,  Ccar  Theodore  III,  died  in 
1682,  she  incited  a  relwllion  of  the  «(ryeltoy  or 
musketeers,  who  murdered  tiie  suppOTters  of 
the  young  Peter  the  Great.  Sophia  then  de- 
clared herself  Regent  ov«r  her  two  half-brothers 
Ivan  and  Peter,  and  for  seven  years  was  the 
actual  ruler  of  Russia.  In  1680  Peter  oompelled 


her  to  retire  into  a  convent  at  Moeoow,  and 
after  1608  had  her  imprisoned  under'  military 
surveillance.  Consult  R.  N.  Bain,  Ths  FInt 
RtmuMOva  (London,  1905). 

SOPHZ'A  DOB'OTHS'A  (1666-1726).  Con- 
sort of  Qwrgt  1,  King  of  England  and  Elector 
of  Hanover.  She  was  the  heiress  of  Duke  George 
William  of  Brunswick-Lunebui^-C^e,  and  mar- 
ried her  cousin,  the  Crown  Piinoe  of  Hanover,  in 
1682.  She  bore  two  children,  who  became  ^ng 
George  II  of  England  and  Queen  Sophia  Dorothea 
of  Pntssia,  mothw  M  Frederick  the  Great.  Bat 
life  at  tiie  Hanoverian  court  waa  made  miserable 
bv  the  intrigues  of  her  father-in-law's  mlstoeas, 
the  Countess  von  Platen,  who  accused  her  of  a 
liaison  witii  Count  Philip  Christopher  von 
KSniffsmarck.  The  Count,  a  wealthy  young 
SwediBh  nobleman,  had  been  a  page  at  court, 
and  was  then  colonel  of  the  guards  at  Hanover. 
One  ni^t  as  he  left  the  Crown  Princess's  apart- 
moits  he  was  set  upon  hy  four  soldiers  stationed 
to  arrest  liini,  and  aeoidoitally  killed.  The  body 
was  onoealed  and  hto  disappearanee  rsmiUned 
a  mystery.  Soim  afterward  the  Crown  Princess 
was  arrested,  tried  before  a  court  app<^nted  for 
the  purpose,  and  her  marriage  annulled.  She 
was  then  sent  to  the  castle  of  Ahlden,  where  she 
was  confined  until  her  death,  thirty-two  years 
\a,ter.  Her  guilt  or  innocence  has  long  been  a 
matter  of  controvernr.  Consult  W.  H.  Wilkins, 
The  Love  of  on  Ofiarowned  Qnem  (London, 
1900).  See  KtfmasicABOK. 

BOraiOIiOaT  (from  Qk.  tophia,  wis- 

dom, fran  000^,  sop^,  wise  +  -Xo7'a,  -loffia, 
account).  The  science  of  philosophies.  All 
peoples  In  every  stage  of  develo|Mnent  produce 
philosophiee,  or  general  systems  of  thou^t  de- 
signed to  explain  the  phenomena  coming  within 
their  observati<Hi.  To  some  extent  these  systems 
are  the  product  of  individual  minds,  yet  ttch 
philosophy  is  to  no  small  measure  a  ooUecttve 
product. 

SOPHISTS  (Lat.  eopkiata,  from  Ok.  n^i^f, 
9ophiat€»,  wise  man).  A  class  of  thinkers  and 
teachers  who  appeared  in  the  fifth  century  B.O. 
in  Greece,  and  especially  at  Ath^.  We  have 
little  information  conoeming  them  except  such 
as  has  come  from  their  opponents.  We  can  per- 
haps form  a  fair  estimate  of  tba  character  and 
significance  ot  their  woifc  if  wa  ranonber  that 
much  of  what  to  said  of  them  in  extant  Greek 
writings  to  extravagant  satire.  The  change  of 
political  institutions  following  the  Persian  and 
Carthaginian  war^  the  growth  of  democracy 
with  an  increasing  opportunlfy  for  the  orator, 
the  distrust  in  the  inviolable  character  of  social 
rules,  now  seen  to  differ  in  various  countries, 
all  ocmspired  to  create  a  dranand  for  instruction 
whieh  should  qualify  mot  tor  life  under  new  con- 
diiiona  The  Sophiata  arose  to  meet  this  de- 
mand. They  pt^nitoriad  the  results  of  the  in- 
vestigaticms  of  previous  philosophers.  Of  tiia 
earlier  Sophists  some  were  Eleatie,  some  Hera- 
clitean,  some  Pythagorean  in  thdtr  views,  but 
they  laid  more  anphasis  on  equipping  their 
pupils  for  the  tasks  of  public  life  than  for  phUo- 
Bophic  or  scientific  work.  PhiIol<»ioal  studies, 
rhetoric,  and  argumentation  by  which  the  worse 
could  be  made  to  appear  the  better  reason,  were 
tiieir  leadinfj  int«-rau.  In  the  history  of  philos- 
ophy their  significance,  apart  frran  the  biet  that 
uieir  activity  called  forth  the  philosophical  ac- 
tivity of  Socrates,  and  through  him  that  of  Plato 
and  Aristotle,  is  mainly  epist«nologieal  and 
ethical.  ^Ihe  readiness  with  lAieh  all  their  ar- 


Digitized  by 


Google 


sopRms 


80FH00LBS 


gumentfl  were  received  hy  their  liitenerB  made 
them  difltruBtful  of  human  knowledge.  They 
oame  to  believe  that  any  proposltirai  oould  be 
proved  as  aatisfaettnily  ss  aoj  other .^Wfaoi 
every  atatanent  is  denionitraUe  none  can  oom- 
mand  abaohite  credflnoe,  and  akeptitdam  <q.T.)  is 
the  toT^m  OMkcluaiMi.  This  dcepticum  found 
a  theorrtical  etmflrmaticoi  in  views  thai  becom- 
ing current  as  to  the  origin  of  knowledge. 
A^inst  the  older  rationalism  (q.v.),  which  dis- 
tinguished between  sense  and  thou^t,  Protog^ 
oras,  the  leading  Sophist,  maintained  that  sen- 
sati<«8  were  the  sole  content  of  oonsciousness. 
But  if  this  is  true  and  if  sense  impressions  of 
<me  and  the  twme  object  vary,  tiiere  is  no  ooart 
of  appeal.  One  sensation  is  as  good  as  another; 
everyuiios  is  just  what  it  u>pears  at  the  mo- 
ment. There  is  no  ascertainable  identity  under- 
lying differences  of  appearance.  The  unity  of 
phenomena  in  their  laws  is  lost  sight  of,  and 
each  individual  man  becomes  the  measure  of  the 
universe.  Opposite  conclusions  have  been  drawn 
tram  this  Bensatioiialiam.  Goivias  aiigued  that 
nothing  is,  for  everything  is  foU  of  contradio- 
ttons.  E^ithydemus,  umversdy,  denied  that  there 
can  be  oontradictiim.  If  subject  and  predicate 
mean  different  things,  thai  what  seems  to  be 
contradiction  is  mere  differoiee.  Lycophon  went 
so  far  as  to  advise  the  omission  of  the  copula  in 
propositions,  presumably  because  all  judgments 
are  supposed  to  be  mere  unrelated  sequences  of 
words.  In  etiiios  the  upshot  of  the  aoidiistlo 
teaching  was  an  ultraindividualism  witn  con- 
•ecpKait  license  in  practical  life.  Everything  in- 
stnutional  and  social  came  to  be  regard^  as 
oonventional,  with  nothing  natural  left  except 
unscrupulous  self-seeking.  Protagoras  recc^ 
nized  the  originaliiy  of  justice  and  of  regard 
f<H-  social  approval  (oJStit).  But  other  Sophists 
were  not  so  conservative.  Callicles,  in  Plato,  is 
made  to  say  that  all  laws  are  created  by  the 
strong  and  enforced  on  the  weak,  while  Thrasym- 
achns  contends  that  no  man  but  a  fool  fs  vrlll* 
ingly  just.  It  is  obvions  that  where  the  whole 
of  morality  is  brushed  aside  as  a  tridc  whereby 
the  stnmg  make  the  weak  do  their  will,  religion 
cannot  stand  untouched.  Protagoras  prudently 
claimed  that  he  knew  nothing  about  the  gods, 
while  his  successors  ran  the  whole  gamut  from 
skepticism  to  avowed  atheism. 

It  is  interesting  to  note  the  unanimitv  with 
which  Socrates*  Hato,  and  Aristotle  oonobmned 
flie  Sophists  fbr  accepting  pay  for  thdr  teaeh- 
ing.  The  truth  was  that  1^  many  of  the  Soph- 
Isto  learning  was  prostituted;  and  yet  no  uni- 
versal condemnation  may  properly  be  passed  on 
the  Sophists  as  a  class,  as  was  done  by  modem 
historians  till  the  appearance  of  Heir's  History 
of  PhUotophy.  On  the  other  hand,  Grote  in  his 
Hiatory  of  Greece,  vol.  viii,  has  gone  to  the  other 
extrane  and  has  failed  to  appredate  the  snb- 
verdve  tendmcy  of  much  of  the  sophistic  aetlv- 
ity.  Among  the  Sophists  are  to  be  mentioned 
Protagoras,  Qoivias,  Prodicns,  Hippias,  Polna, 
Thrasymachus,  Enthydemus,  Dionysodorus,  Cal- 
licles, and  Antiphon.  Consult:  Martin  Schanz, 
Bie  SopMiten  (GOttingen,  1867) ;  Henry  Sidg- 
wick,  in  Journal  of  Philologj/,  vols,  iv  and  v 
(Cambridge,  1872-74) ;  Qeorae  Grote,  Sittory  of 
Greece  (new  ed.,  10  vols.,  New  York,  18M); 
P.  C-  S.  Schiller,  PUito  or  Protagoraat  (London, 
1908)  ;  A.  W.  Benn,  Early  Greek  Philoaophy 
(New  York,  1909),  and  the  histories  of  philos- 
ophy by  Ueberweg-HeinBe,  Windelband,  Erd- 
aann,  Zellor,  Gompers,  Bsnn,  and  Burnet. 


SOPHOCLES,  BOfO-ktez  (Lat.,  from  Gk. 
Zo^Xq*.  Bophoklea)  (0.490-406  B.C.) .  An 
Atliniian  dram^ist,  bom  of  a  prosperous  family, 
at  CtdonusTi'  beautiful  suburb  of  Athens.  His 
long  and  happy  life  coincided  with  the  period  of 
the  Imperial  greatness  of  Athnis.  His  dramas 
are  the  most  perfect  samples  of  Attic  art.  His 
statue  in  the  Late  ran  is  the  ideal  type  of  Greek 
manhood.  At  the  celebration  of  the  victory  of 
Salamis  (480  b.o.)  he  was  selected  to  lead  the 
chorus  of  youths.  His  grace  and  youthful  beauty 
in  the  rOle  of  the  Princess  Nausicaa  playing  ball 
with  her  attendant  maidens  were  l<mg  remem- 
bered. He  served  also  as  the  modA  of  the  painter 
Polygnotm  for  his  ideal  picture  of  tiie  bard 
Thamyris.  He  compoeed  the  music  of  his  beauti* 
ful  chorie  odes,  and  in  addition  to  his  plays 
wrote  many  poems,  including  a  Paean  to  ^9cu- 
lapius,  which  was  still  sung  in  the  third  cen- 
tury  AJ>.  He  served  his  country  as  ambassador, 
treasurer  of  the  tribute,  and  general.  He  was 
noted  for  his  piety,  held  a  minor  priesthood  in 
his  old  ag^  and  was  worshiped  with  henAo 
h<mors  aftor  death.  He  was  the  friend  of  Herod- 
otuB  (q.v.)  who  wrote  an  ode  in  his  hon(»',  and 
the  associate  and  colleague  of  Pericles  (q.v.). 

In  468,  at  the  age  of  28,  he  produced  his 
earliest  play,  the  Triptolemua,  which  won  the 
first  prize  against  the  veteran  ^tSCsohylus  (q.v.). 
For  the  remaining  years  of  MBchyhia'  life  the 
two  mi^fy  rivals  omtended,  wiUi  varying  sue* 
cess,  eMsh  learning  much  fram  the  art  of  Uie 
other.  The  flnt  reocwded  oootest  with  EuripiAes 
occurred  in  438,  when  the  younger  poet's  Alossiw 
won  the  second  place.  In  the  ocmtesta  of  the 
next  32  years  Sopnocles  was  gomally  successful, 
receiving  first  prize  about  20  times  and  never 
falling  below  second  place. 

In  440  he  was  elected  one  of  the  board  of 
generals  for  the  Samian  War,  according  to  the 
legend,  because  of  the  popularity  or  political 
wisdom  of  the  Antigone.  The  great  poet  as  gen- 
eral vras  the  theme  of  many  anecdotes,  stnue  of 
which  have  been  preserved  the  writer  of  me- 
moirs, Ion  of  Chios,  who  met  him  in  Chian  so- 
ciety. His  old  age  is  said  to  have  been  clouded 
by  the  attempt  of  his  son,  lophon,  to  deprive 
him  of  the  management  of  his  estate  on  the 
ground  of  mental  incapacity.  The  l^end  adds 
that  Sophocles  refuted  the  charge  by  reading  to 
the  jurors  the  majnuflcent  choras  in  praise  of 
Colonns  from  the  wdiptu  a$  Oolonu*,  his  latest 
play,  produced  after  his  death  his  grandson 
and  namesake.  If  the  tale  Is  true  it  is  strange 
that  Aristophanes  makes  no  allusion  to  it  in  the 
Froga  (405  B.O.).  Here  the  relations  between 
father  and  son  are  so  friendly  that  Dionysus  is 
unwilling  to  bring  hack  Sophocles  to  the  upper 
world  until  he  has  had  an  opportunity  to  test 
lophon's  poetic  powers  when  unaided  by  his 
ftither.  On  the  death  of  Euripides  in  the  spring 
of  406  Sophocles  assumed  monraing  and  ordered 
his  chorus  to  appear  without  wreaths.  A  few 
months  later  he  followed  his  younger  rival. 

The  chief  changes  in  the  external  form  of 
tragedy  attributed  to  Sophocles  are  the  raisiuft 
of  the  number  of  members  of  the  chorus  from  12 
to  16  and  the  introduction  of  a  third  actor, 
which  made  possible  the  complication  of  the 
action  and  the  more  effective  portrayal  of  char- 
acter by  contrast  and  juxtaposition.  He  also 
abandoned  the  JSsehylean  fashion  of  cMuposing 
plays  in  groups  of  three  about  a  central  myth 
or  motive  and  made  each  play  an  independent 
peycholc^od  and  dramatic  unity.   The  chorus 
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participates  Ttsrj  di^t^  if  at  all  In  the  [dot, 
and  the  length  of  the  worie  odes  relativdy  to 
the  dialogue  diminishes,  though  they  never  be- 
come mere  musical  interludes,  as  is  too  often 
the  case  in  Euripides.  The  Bophoclean  chorus 
is  the  ideal  spectator  and  interpreter  of  the 
ethical  and  religious  significance  of  the  acticm. 
The  great  choric  odes  of  the  Antigone  and  the 
(Edipm  unite  the  grace  of  the  Oredc  lyric  to  the 
moral  earnestness  of  the  Hebrew  psalm. 

Sophocles  composed  about  120  pl^s,  of  which 
seven  are  preserved,  together  with  fraginents  of 
80  or  80  others.  ( 1 )  A/oon.  Ajax,  brooding  upon 
the  dishonor  done  him  by  the  awarding  of  the 
arms  of  Achilles  to  Odysseiu,  is  bereft  of  his 
reason  by  Athena,  whom  he  has  offended  by  pre- 
sumptuous speech.  In  his  fren^  he  wreaks  his 
wrath  upon  the  cattle  of  the  Greeks,  thinking 
that  he  is  exactinff  venseance  bam  the  Greek 
chieftains.  At  this  point  the  action  begins. 
Awakening  to  the  intolerable  humiliation  of  his 
posititm,  he  slays  himself  after  a  touching  fare- 
well to  his  infant  son  and  a  noble  apostrophe  to 
earth  and  sea  and  sky.  The  debate  on  the  ques- 
tion of  granting  him  htmorable  burial,  which 
Alls  the  Ust  third  of  the  play>  is  an  anticlimax 
to  modem  feeling,  but  effectively  displays  the 
eoBdliatory  temper  ot  tiie  sagacious  Odysseus 
and  the  vindictive  spirit  of  Menelaus.  (2)  The 
Antigom,  perhaps  the  first  problem  play  hi  lit- 
eratiu^  presents  the  moral  ankincmy  that  arises 
from  a  conflict  between  political  authority  and 
the  law  of  the  individual  cooBcience.  Antigone, 
in  obedience  to  Greek  religious  feeling  and  the 
dictates  of  her  woman's  heart,  beetows  the  rites 
of  burial  upon  her  rebel  brother  Polynices  in 
defiance  of  the  edict  of  King  Creon,  and  so 
brings  about  her  own  death,  and,  by  tragic  com- 
plication, tbrnt  ai  her  lover,  EUemon,  the  King's 
son,  and  tiiat  of  Eorydice,  Crecm's  wife.  (3) 
The  Blectra  corresponds  to  the  middle  play  of 
.Aischylua'  trilogy,  the  Oresteia,  and  to  the 
Eleotra  of  Euripides.  It  treats  the  slaying  of 
Clytemnestra  and  her  paramour,  ^gisthus,  by 
her  children,  Orestes  and  Electra,  to  avenge  the 
murder  of  their  father,  Agamemn<m.  The  psy- 
chological interest  c^tres  in  the  character  of 
Electra,  a  sort  of  ancient  Col<nnba,  nerving  her 
brother  to  the  proseeutim  of  the  blood  fend. 
(4)  The  QSdipua  Tyranntu  is  the  most  ingeni- 
ously constructed  of  Greek  plays  and  a  typical 
example  of  the  soiled  Swhoclean  or  dramatic 
irony.  The  plot  turns  on  the  gradual  inevitable 
revelation  to  <Edipus  <q.v.),  tiirough  his  own 
insistent  inquiry,  of  the  dreadful  truth,  already 
known  to  the  audience,  that  he  has  unwittingly 
fnlfllled  the  oracle  which  doomed  him  to  uav 
his  father  and  live  in  inoestnons  marriage  wiu 
his  mother.  (6)  The  TrtKhmke,  named  from  the 
Trachinian  maidens  of  the  chorus,  treats  the 
poisoning  of  Hercules  by  the  Nessns  robe  seait 
to  him  as  a  love  charm  by  his  jealous  wife, 
Deianira,  and  his  translation  to  heaven  from  Uie 
funeral  pyre  on  Mount  (Eta.  (6)  Hie  Philoo- 
Met  was  produced  in  400.  Philoctetes,  bitten 
by  a  sarpent  and  afflicted  with  a  diRgnsting 
wound,  had  been  abandoned  by  the  Ormcs  on 
the  desert  shore  of  Lemnos.  After  many  years 
an  oracle  declares  that  he,  the  possessor  of  the 
bow  of  Hercules,  is  indispensable  to  the  besi^rs 
of  Troy.  Odysseus  ana  Neoptolemus,  the  son 
of  Achillea,  are  sent  to  fetch  him,  if  need  be 
against  his  will.  Very  beautiful  are  the  descrip- 
tions of  nature  and  the  account  of  Philoctetes' 
\aM\j  life.   But  the  chief  interest  of  the  play 


lies  in  the  p^eholQgical  study  of  tiie  final  revolt 
of  the  frank  nature  of  Neoptolemus  against  the 
treachery  which  Odysseus  require*  him  to  prac- 
tice upon  the  unsuspecting  Philoctetes.  (7) 
The  CEdipua  at  CoIomm  (first  produced  in  401) 
depicts  the  reoonoiliation  of  CEdipus  with  destiny 
and  his  sublime  and  mysterious  death  at  Colon u* 
after  years  of  wandering  as  a  blind  exile,  sns- 
tained  by  the  loving  tendance  of  his  dau^^ter, 
Antigtme. 

As  a  poet  Bophodes  cannot  vie  in  imaffinative 

sublimity  with  ^Sschylus.  As  a  thinker  ne  may 
be  less  fertile  in  suggestion  than  the  ingenious 
Euripides.  But  rufarded  as  a  Greek  artist, 
shaping  Greek  legends  in  the  conventional  molds 
of  Attic  tragedy,  he  holds  the  just  and  perfect 
mean  between  the  titanic  symbolism  of  tite  older 
poet  and  the  sentimental,  rhetorical  realism  of 
the  Tounger.  He  is  reputed  to  have  said  that 
.^■ehylns  did  right  mthont  knowing  it.  and 
that  Euripides  painted  men  as  they  are,  while 
he  himself  represented  them  as  th^  oug^t  to  be. 
A  slight  plot  suffices  him  for  the  creation  of  a 
masterpiece  because  his  subtle  dramatic  art 
and  his  exhaustive  psychological  analysis  elicit 
from  a  simple  situation  a  c(Mnptete  revelation  of 
character  and  destiny.  Fate,  the  prime  motive 
of  ancient  tragedy,  is  no  longer  felt  aa  a  capri- 
cious external  power,  but  as  the  inevitable  out- 
come of  character  and  the  unavoidable  condition 
of  life.  Tragic  pathos  is  refined  to  a  sense  of  the 
nnlvo'sal  human  fellowship  in  frailty  and  suffer- 
ing. And  beauty,  the  all-pervading,  ^[racioua 
serenity  of  an  unfailing  and  unobtrusive  art, 
takes  from  pathos  and  tragedy  their  sting. 
Sophocles  is  the  most  truly  Hellenic  of  the  Gredc 
tragedians,  and  for  Uiose  who  have  drunk  deepfy 
of  the  Hellenic  spirit  the  most  human  too. 

Hie  best  edition  is  that  of  R.  C.  Jd>b,  in  seven 
volumes,  with  elaborate  introductions  and  com- 
mentary and  English  translation  facing  the 
Greek  (Cambridge,  1881-06).  There  is  a  good 
annotated  edition  by  L.  Campbell  (Oxford,  1871- 
81),  and  an  excellent  monograph  by  the  same 
author.  Plumptre's  verse  translation  ( 1870)  is 
much  esteemed.  That  of  WUtelaw  (1883)  la 
perhaps  better. 

Blbliographr.  B.  O.  JeUi,  The  ffnwfk  and 
InfMence  of  Olauiaal  Qrwk  Poetry  (Boston, 
1804) ;  Gilbert  Murray,  A  Biatory  of  Amoient 
Greek  Literature  (New  York,  1807) ;  A.  and  M. 
Croiset,  An  Abridged  History  of  Cfreek  IAten>- 
ture  (ib.,  1004) ;  W.  C,  Wri^t,  A  8JMrt  Hietory 
of  Greek  Literature  (ib.,  1007);  James  Adam, 
The  Religious  Teaohert  of  Greece  (2d  ed.,  Edln- 
bur^,  1000)  ;  Christ-Schmid,  OeKAtoftte  der 
grieeMeclMn  Litteratur,  vol.  ii,  part  il  (6th  ed., 
Munich,  1013):  and  the  article  *<Soph(AleB"  in 
Friedrich  LObker,  BaaOei^kom  dee  ftlosttsokeii 
Altertuma,  voL  ii  (Sth  ed.,  Lflipcig,  1014).  Be* 
Plate  of  Gbebk  Abt. 

SOPHOCLES,  EvAROEUinTS  ApoSTOLiias 
(1807-83).  A  Gredc  American  classical  scholar, 
bom  at  Tsangaranda,  near  Mount  PeIi<Hi,  in 
ThessEtly.  He  received  his  earlier  education  at 
the  convent  on  Mount  Sinai.  In  1820  he  emi- 
grated to  the  United  States  and  continued  his 
studies  at  Amherst  College.  He  was  tutor  at 
Harvard  College,  with  a  short  intermission,  from 
1842  to  1840.  In  1840  he  was  appointed  assist- 
ant professor  of  Gredc,  and  in  1860  professor  of 
Ancient,  Byzantine,  and  Modem  Greek.  His 
publications  include,  in  addition  to  several  text- 
books: Catalogue  of  Greek  Terbt  (1844)  ;  Hie- 
tory  of  the  Greek  Alphabet  (1848) ;  Glouary  of 
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Later  and  Byzantine  Greek  ( 1860),  revised  and 
pobliBhed  under  the  title  Greek  Lemeon  of  the 
lUman  «md  BjfmmtiM  Periodt  (1870;  new  ed., 
1914). 

SOTHONIS'BA  (Lat.,  from  Ok.  Xe^vfia), 
The  daughter  of  the  Carthaginian  Haadmbal, 
ton  of  Guco.  Her  father  promised  her  in  mar- 
riage to  tiie  Nnmidian  prince  Masinissa  (q.v.), 
but  snbeeqnently  gave  her  to  Masinissa's  rival, 
Syphax  (q.v.).  When  Maeinissa  in  the  Second 
Pmiic  War  overthrew  Syphax,  Sophonisba  fell 
into  his  hands  and  he  soon  made  her  his  wife,  to 
the  diapleasnre  of  Scipio,  who  insisted  that  he 
should  surrender  her.  To  save  her  from  ca^itiv- 
ity,  her  husband  sent  her  poison,  with  which  she 
aided  her  life.  Her  histcny  forms  the  theme  of 
many  tragedies,  among  them,  in  English,  those 
byTlkomson  ( 1729 ),  Nathaniel  Lee  {Sophoniaba, 
or  HantUbal'e  Ovt^hrotc,  1676),  Mareton  {8o- 
phtmMM,  or  The  Wonder  of  Women,  1602) ;  in 
French,  under  the  title  Sophomabe,  by  Mairet 

(1630)  and  by  Comeille  (1663);  in  Italian,  as 
aofoniaba,  by  O.  del  Carretto  (1502),  Trissino 

(1620),  and  AMeri  (1783). 

SOfPBBON  (Lai,  from  Ok.  Zi^w)  OV 
BYnAOUBB  (400-420  &a).  A  Greek  writer 
of  mimes.  Though  from  time  Immemorial  the 
Greeks  of  Sidly  had  practiced  the  mimes  at  their 

Sublic  festivals  (see  Mime),  Sophron  was  the 
rst  to  reduce  them  to  ^e  form  of  a  literary 
composition.  They  consisted  in  the  repreeen- 
tation  of  scenes  from  actual  life  in  Sicily,  chiefly 
in  the  lower  classes,  brought  out  by  a  dramatic 
dialogne,  interspersed  numerous  colloquial 
forms  of  speech.  These  pieces  of  Sophron,  which 
were  in  tiie  Doric-Ore^  dialect  and  in  a  kind  of 
cadenced  prose,  were  great  favorites  with  Plato, 
who  made  use  of  than  for  the  dramatic  form  of 
his  dialogaee  (Quint.,  i,  10,  17;  Diog.  Laert,  iii, 
13).  It  is  said  that  Theocritus  borrowed  his 
second  and  fifteenth  idyls  from  Sophron.  Very 
unsatisfactory  fragments  have  been  preserved. 
Consult  Botson's  oc^lectlon  (Marienbuig,  1867) 
and  his  De  Bophrone  et  Xmanho  Mimographie 
(Lydc,  1866) ;  also  Chriit-Sehmid,  OewMdUs 
der  jfriechitchen  LitUntuTt  vol.  i,  part  i  (Otli 
ed.,  Huniefa,  1912). 

SOFOBIVI08,  sO^rinks  or  sSp'ft-.  See 
Nabcoticb. 

SOPBANO,  sd-pr&'nd  (It.,  treble,  high,  su- 
preme). The  bluest  species  of  female  voioe, 
whose  range  normally  extends  from     to  a*. 

With  the  exception  of  those  at  either  extrem- 
ity, aXl  the  tones  are  common  to  both  Ha  head 
and  diest  rc^sters.  A  vmee  snnetimes  distin- 
gnished  as  intennediate  between  alto  and  so- 
prano is  the  measo-aoprano.  See  Mkzzo.  For 
soprano  clef,  see  Musical  Notation,  The  Glefe. 

S<XSA.  A  city  in  the  Province  of  Caserta, 
Italy,  on  the  Garigliano,  82  miles  east-aontheaat 
of  Rome  (Map:  Italy,  D  4).  The  river  is  here 
spanned  1^  two  brid^.  There  are  remains  of 
wan*  and  castle  mina  above  Uie  town.  It  mann- 
fiwtures  wooloi  oloth  and  pi4>er  and  trades  in 
wine,  oil,  fruits,  and  cattle.  Sora,  originally  a 
Volscian  town,  was  colonized  by  the  Romans  in 
303  B.C.  Pop.  (cMnmune),  1901,  16,001;  1911, 
16,246  (town,  6050). 

80&A.  A  small  rail  (q.v.) ;  especially,  in  tiie 
Middle  States,  the  Carolina  rail  \Porzana  Caro- 
lina), very  abundant  in  the  marshes  of  the  At- 
lantic coast  at  early  autumn,  giving  fine  sport 
and  good  eating.  It  is  eight  or  nine  inches  long, 
olive  brown  above  varied  with  black  and  whi^ 
and  beneath  (in  the  fall)  plain  brownish.  In 


breeding  plumage  the  face  and  throat  are  blade, 
other  underpaits  slate-gray.  The  sora  breeds 
from  the  Middle  States  northward  to  Hudson 
Bay,  and  winters  from  the  (^olinas  southward 
to  South  America.  The  nest  is  of  grass  on  the 
ground  in  smunps;  the  to  16  eggs  are 

bn^.  brown-spotted.   See  mte  of  Baus,  bto. 

SOB&inTS.  A  Gredc  i^iymeian,  who  flour- 
ished cI  10-130.  He  was  bom  at  Ephesos,  but 
practiced  at  Alexandria  and  at  Heme.  Two  of 
nia  medical  treatises  are  extant  in  part,  On 
Fraeturet  and  On  Diseases  of  Wonunt.  The 
former  may  be  found  in  T.  L.  Ideler,  Ph^ftiei 
et  Medioi  Minorea,  vol.  i  ( 1841 ) ;  the  latter 
was  edited  by  V.  Rose  (18^),  with  a  transla- 
tion into  Latin,  made  hj  a  p^si<dui  named 
Ifoschio,  in  the  tixHb  oentury.  His  diief  woric. 
On  Aoute  and  Ohronio  Diaeaaea,  exists  now  only 
in  a  Latin  translation  by  Cnlius  Aurelianns. 
He  wrote  also  lAoea  of  Phyaioiana,  one  of  which, 
the  Life  of  Hippooratea,  still  extant,  is  our  chief 
authority  for  Uie  life  of  Hippocrates.  Consult 
Christ-Schmid,  Geachiohte  der  grieohiaohen  Lit- 
teratur,  vol.  ii,  part  ii  (6th  ed.,  Munich,  I0I3), 
and  Fr.  Ltlbker,  Bealleekkon  dea  klaaaia^un  Al- 
tertume,  vol.  ii  (8th  ed.,  Leipzig,  1914). 

SOBATA,  or  Illaupu.  The  highest 

mountain  of  Bolivia  and  one  of  the  highest  of 
South  America  (Map:  Bolivia,  D  7).  It  is  situ- 
ated in  the  Bolivian  Department  of  La  Paz, 
about  16  miles  east  of  Lake  Titicaoa,  and  reaches 
an  altitude  of  21,500  feet.  It  was  first  ascended 
by  Sir  William  Martin  Ctmway  in  1898. 

SOBATI,  zi/roa.  A  town  in  the  Provinoe  of 
Brandemburg,  Prussia,  on  the  Sorebach,  00  miles 
south-southeast  of  Frankfort-on-the-Oder  (Map: 
Germany,  F  3).  It  has  an  old  castle  (now  a 
prison)  and  a  new  castle  (the  seat  of  the  magis- 
tral'). There  are  important  bleach  fields,  print 
works,  color  works,  iron  foimdries,  and  manu- 
factories of  cloth,  machinery,  glass,  porcelsin, 
tubing,  wooden  shoes,  and  glazed  bricks.  De- 
poaits  of  lignite  are  near.  Sorau,  the  oldest 
town  of  Loistia,  received  municipal  privileges 
in  1260.  It  was  ceded  by  Saxony  to  Prussia  in 
1816.    Pop.,  1900.  10,945;  1910,  18,019. 

80BATTEB,  zyrou-«r,  Pact,  (1830-  ). 
A  German  botanist,  bom*  at  Breelau  and  edu- 
cated at  the  University  of  Berlin.  In  1871  be 
became  director  of  the  experiment  station  at  the 
Proskau  Pomologieal  Inc^itute,  and  in  1892  he 
was  made  professor.  In  1893  he  went  to  Berlin 
as  secretary  of  tiie  Intematimal  PhytopathoUwi- 
cal  Oommission.  He  became  disUngiushed  m 
his  investigations  in  the  disoaaos  of  plants,  and 
founded  the  Zeitaohrift  fUr  Pflammkrankheitem 
(Stuttgart),  besides  publishing:  Daa  Handbuch 
der  Pf^nzenkrankheiten  ( 1886 ;  3d  ed.,  witii  Lin- 
dau  and  Reh,  1905-13;  Eng.  trans.,  Mmual  of 
Plant  Diaeaaea,  3  vols.,  1915  et  seq.) ;  Die  Obat- 
baumkrankheiten  (1879) ;  Die  SohSden  der  ein- 
heimiaohen  Eultwrpflaniien  durofc  Schmarotxer, 
etc.  (1888);  PopuUtre  Pfiangen^jfaiologie 
(1891;  Eng.  trans.,  Populor  Treotae  on  the 
Phyaiology  of  Planta,  1805);  Pfianzenaohuta 
(with  Frank,  1896  ;  6th  ed.,  with  Rfirig,  1010). 

SOBB.    See  Sebvice  Bebbt. 

80BBITE,  sOr^It.  See  BlAHinTB;  IforALLoa- 
RAPHT,  Beat  Treatment. 

SOBBONNX,  sOr'bAn',  La.  An  institution  of 
ieuning  in  Paris,  founded  by  Robert  de  Sorbon. 
He  was  bom  Oct  9,  1201,  in  Sorbon,  near  Rethel, 
not  far  from  Rheims.  Even  to  the  present  day 
the  place  name  of  this  man  haa  been  attached 
to  the  focus  of  InteUectoal  activity  in  Franoe. 
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Robert  de  Sorbon  studied  in  Paris,  looking  for- 
ward to  the  priesthood.  He  became  priest,  doc- 
tor of  theolc^,  and  canon,  first  in  the  cathedral 
of  Cambrai,  then  in  that  of  Paris.    B7  his  elo* 

rnce  and  piety  he  von  renown  and  was  mads 
plain,  and  perhaps  confessor  to  King  Louis 
IX  (Saint  Louis).  Impressed  by  the  importance 
of  UieDlogieal  science  and  by  the  necessities  of 
poor  young  men  who  might  need  support  while 
oigaged  in  its  study,  De  Sorbon  established  a 
society  of  secular  ecclesiastics.  The  King  and 
some  ecclesiastical  dignities  favored  this  enter- 
prise; and  in  1257  a  site  was  secured  by  royal 
Doan^  for  the  home  of  the  society.  It  was  newr 
the  fttlsis  des  Tbermes,  in  the  heart  of  the 

E resent  lAtin  Quarter.  There  were  other  simi- 
VT  associati(ms  or  coll^^  but  this  was  destined 
to  perpetuity  and  distinction.  Hie  founder 
called  the  establishment  La  Communaut4  des 
pauvres  mattret  4tudiant  en  tMologie;  but  the 
public  ehortraed  tbia  phrase,  and  before  the  close 
of  the  century  the  coU^  was  called,  from  its 
founder's  name,  La  Sorbcouu^  which  it  lias  borne 
to  the  present  day.  Its  Latin  title  was  Domns 
Borboniue.  The  bouse  was  a  hall  of  residoioe 
and  of  study,  not  a  place  for  systematic  in- 
struction and  lectures.  For  the  work  of  Rob- 
ert pi4>al  approbation  was  secured  in  1268. 
Several  years  later,  to  this  theological  seminary 
the  founder  added  a  college  for  tae  humanities 
and  philosophy,  and  he  died  soon  afterward,  at 
Paris,  73  years  old  (1274). 

His  life  is  full  of  interest  and  is  told  in 
Jadart's  memoir,  published  at  Rheima,  in  1880. 
The  principal  incidents  are  well  presented  in 
the  Biographie  gin&rale,  and  by  Barouz  in  La 
grande  cyelopSdie  (vol.  xxx).  The  early  muni- 
ments of  this  foundation  may  be  found  in 
Benifle's  compendium  of  Dooumenta  relatift  H 
PUnivereiU  de  Paris  (Paris,  1883)  and  in  the 
Oartularium  VnUiertitatia  Paritiattit,  voh  i 
(ib.,  1889). 

From,  its  OTlgin  the  Borbonne  has  been  the 
centre  of  intellectual  activity,  and  until  the 
French  Bevolntion  it  was  recognized  as  espeoially 
the  seat  of  theological  learning.  The  faculty 
pronounced  their  opinions  on  important  ques- 
tions and  tiieir  decisions  were  authoritative. 
The  reader  need  only  consult  the  Biatory  of 
France  by  Henri  Martin  to  discover  illustrations 
of  tilis.  The  faculty  interv^ed  in  the  trial  of 
Jwnne  d'Arc;  it  condemned  the  views  of  Luther 
and  showed  hostility  towards  reformers;  cen- 
sured many  noteworthy  books  and  writers;  op- 
posed the  Cartesian  philosophy;  and  addressed 
the  Czar  in  regard  to  a  reunion  of  the  Oreek 
and  Latin  churches.  Among  books  condemned 
were  ^e  treatise  of  Helvetius,  De  I'Eaprit,  the 
fourth  volume  of  Buffon's  Natural  History,  and 
Rousseau's  EmUe.  Among  the  glories  of  the 
Borbonne  was  its  encouragement  of  printing  in 
France,  b^  giving  quu^ers  for  their  presses  to 
Ulric  Oering  and  other  early  printers. 

The  buildings  of  Hhe  Sorbonne  were  recon- 
structed early  in  the  seventeenth  century  by 
Kichelieu,  who  merits  the  distinction  of  a  second 
founder.  The  church  which  he  built  as  the  col- 
lege chapel  is  one  of  the  celebrated  monumeoits 
of  ecclesiastical  architecture  in  Paris.  His  tranb 
is  there,  not  far  from  that  of  Robert  de  Sorbon. 
The  Sorbonne  was  givm  to  Paris  in  the  middle 
of  the  uinetsenth  century,  and  a  magnificent 
building  was  erected  for  the  departments  of 
fecienee  and  letters.  This  edidce,  called  La  Nou- 
Telle  Sorbonne,  was  completed  in  1880,  and  it 


is  perhaps  the  finest  nniversity  building  In  the 
world.  Its  lecture  rooms  and  laboratories  are 
wdl  equipped,  and  the  mural  decorations  (es- 
pecially the  great  picture  by  Puvls  de  Cba- 
vannes)  are  of  rare  beauty.  In  the  tranrition 
frmn  -Uie  old  to  the  new  Sorbonne  M.  Orterd 
published  a  noteworthy  pamphlet,  oititled  Jfos 
adieum  d  la  vieille  SorbotMe. 

Changes  in  the  interior  administratiiHi  due  to 
the  prepress  of  science  and  to  the  increase  of 
funds  are  too  comply  for  presentation  here. 
The  most  radical  are  the  disappearance,  after  the 
French  Revolution,  of  the  Faculty  of  Theology^ 
once  the  sole  authority,  so  that  a  Sorbonnitt 
was  ot  eonrae  a  theologian;  the  consec^uent  su- 
premacy of  literature  and  science,  evinced  by 
tiie  OTganization  of  the  Ecole  des  Hautes  Etudes, 
and  by  the  founding  of  libraries  and  seminaries ; 
also  by  the  eetaUishment,  in  the  immediate 
neighborhood,  of  schools  of  medicine  and  law. 
The  faculties  of  science  and  letters  of  the  Uni- 
versity of  Paris  are  installed  in  the  New  Sor- 
bonne and  tf^ema  for  1913-14  reports  that 
HuAr  libraries  ctmtained  800,000  volumes. 

At  a  recent  date,  connected  more  or  less  dosely 
with  the  New  Sorbonne,  there  were  6000  students* 
100  professorships,  and  many  accessoty  posi- 
tions for  associates  and  assistants.  Consult: 
A.  L.  A.  Franklin,  La  Borbonne:  ses  origines, 
aa  bibliotk^que,  etc.  (2d  ed.,  Paris,  1876);  Has- 
tings Rashdall,  Universities  of  Europe  in  the 
Middle  Ages  (Oxford,  1895) ;  Pierre  L^ay, 
La  Sorbonne  (Paris,  1910);  Agathon  (pseud.), 
L'Esprit  de  la  nouvfAle  Sorbonne  (3d  ed.,  ib., 
1911). 

SOBBS,  or  SOBBIAKS,  sOr^I-onz.  See 
Wends. 

SOBBT,  sOrOA,  Hbnbt  Clifton  (1826-1908). 
An  English  geolt^st.  Bom  at  Woodboume 
near  SheflSdd,  he  was  educated  privately,  and 
afterward  devoted  himself  to  indepmdmt  in- 
vestigatiMis  in  biology,  geology,  and  urchwcdogy. 
"Ba  was  the  originator  of  microscopic  petrology, 
but  at  first  his  work  in  this  Add  received  scant 
recognition.  He  was  elected  F.  R.  '6.  in  1867, 
and  in  the  following  year  his  great  paper 
"On  the  Microscopic  Structure  of  Crystals"  ap- 
peared in  the  Qwirterly  Journal  of  the  Oeolog- 
ical  Society.  Sorby  was  president  of  the  Royal 
Microscopical  Society  and  of  Uie  geolc^cal  sec- 
tion of  the  Britidi  Association  in  1880. 

SOBCSBY.   See  WrrcHOBAFT. 

SOBDBL'I^.  An  Italian  bvubadonr  of  the 
fJiirteenth  century  who  wrote  in  Provencal.  He 
was  a  native  of  Ooito,  Mantua.  The  earliest 
mention  of  him  has  reference  to  a  tavern  brawl, 
which  took  place  about  1220  at  Florence,  and 
the  last  document  in  which  his  name  appears 
is  dated  1269.  While  living  at  the  court  of 
Richard  of  San  Bonifasio  he  carried  off  his 
master's  wife,  Cunizza,  at  the  instigatitm  of  her 
brother,  Ezzolino  de  Romano.  Soon  afterward 
he  fled  to  Provence,  where,  with  the  deception 
of  visits  to  Spain  and  Portngal,  he  seems  to 
have  spent  the  greater  part  of  his  life.  Here 
he  took  part  in  important  pnUic  events,  his 
name  appearing  as  that  of  a  witness  in  various 
treaties  and  other  documents.  In  his  old  a^ 
he  returned  to  Italy  as  a  knight  in  the  train 
of  Charles  of  Anjou,  on  his  Naples  expedition 
(1265),  and  received  from  him  several  castles  in 
the  Abruzzi  as  a  reward  for  his  services.  In 
1266  he  was  a  prisoner  in  Naples.  He  died  in 
Provestee.  As  a  poet  he  rises  little  above  medi- 
ocrity.   His  political,  moral,  and  pOTS(mal  sir- 
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Toites  show  vigor  and  spirit,  but  bis  lore  songs 
are  purely  oonv^tional,  and  his  didactic  poem 
Documentum  Honoria  has  no  unusual  merit. 
His  reputatirai  depends  upon  Dante's  treatment 
of  him  in  Purgatorio,  vi  and  vii,  where  he  is 
represented  as  a  type  of  high-minded  Mtriot* 
ism.  Thu  ecmeeption  is  foon&d  upon  a  afrvente 
(1237)  on  the  death  of  Blaeatz.  in  which  Sor^ 
dello  images  his  patron's  heart  divided  among 
the  various  princes  who  need  its  virtues,  beinff 
wholly  forgetful  of  their  country  in  their  self- 
i^  squabbUngs.  Dante  has  put  into  the  mouth 
of  his  shade  in  Purgatory  a  similar  invective 
as  well  as  a  magnificent  apostrophe  to  Italy. 
Robert  Browning's  poem  Bordello  has  but  the 
stightast  historical  foundation.  Oonsult:  Gesara 
de  LoUis,  Vita  e  poe*i«  dt  SortMlo  di  OoUo 
(HaUe,  1808);  V.  Creseini.  SordeUo  (Verona, 
1897);  J.  H.  Chaytor,  rro«6adoiira  Dante 
(Oxford,  1902). 

80BDZN0,  sAr-dd^.  Bee  Uxrrm. 

SORE.   See  Ulokb. 

SOBBIt,  sA-r^^  A  city  and  the  capital  of 
Richelieu  County,  Quebec,  Canada,  on  the  Riche- 
lieu River  at  its  mouth  in  Lake  St.  Prter,  and 
on  the  Quebec,  Montreal,  and  Southern,  and  the 
Canadian  Pacific  railways,  46  miles  northeast 
of  Montreal  (iSAp:  Quebec,  O  6).  It  has  large 
shipbuilding  and  manufacturing  interests.  Pop., 
1901,  70S7;  1911,  8420. 

SO^SL.  A  river  of  Canada.   See  Richeueu. 

80BEL,  AoHKS.   See  Aqnbs  Sobel. 

SOBEL,  Albebt  (1842-1906).  A  French  his- 
torian, bom  at  Honfleur.  He  became  professor 
of  diplonatie  history  in  the  School  of  Political 
Sdoiees  at  Paris  in  1872.  He  was  a  disciple 
of  Taine  (q.v.),  whom  he  sueeeeded  (1896)  as 
a  member  of  ^e  Freaich  Aeadm^.  Stnne  of  his 
works  are  La  grande  faiaUe  (1871);  Hiatoire 
4ipl<matique  de  la  guerre  franoo-allemande 
(1875) ;  La  gvettion  d'Orient  au  XVIIl  «t«oIe 
(1878) ;  Monteaguieu  (1887) ;  Madame  de  Btagl 
(1890),  in  the  "Grands  Ecrivains  Series";  Bona- 
parte et  Boeke  e»  1797  (1896) ;  Etudes  de  lit- 
t^ture  et  ^kietoire  (1901).  His  masterpiece 
is  L'Europe  et  la  rivolutUm  framgaiee  (188S- 
1904).  Shortly  before  his  death  he  was  awarded 
the  Osiris  prize  of  100,000  francs,  ofFured  for  the 
first  time  by  the  French  Institute. 

SOBEL,  Charles  (c.1599-1674).  A  French 
burlesque  romancer,  of  whose  life  little  is  known. 
In  1622  appeared  anonymously  his  picaresque 
Dovd,  Etatoire  oomique  de  Francitm,  first  in 
seven,  later  (1641)  in  eleven  books.  This  work, 
reprinted  more  than  40  times  in  tiie  seven- 
teenth century,  made  merry  witii  the  pastoral 
and  chivalric  romances  then  so  pt^uuu*.  In 
Le  berger  eaetravagant  (1621),  an  imitation  of 
Don  Quixote,  Sorel  likewise  mocked  the  "ideal" 
romance.  Hie  Polyandre  (incomplete,  1648) 
portrays  the  well-to-do  Parisian  bourgeoisie  with 
some  accuracy.  Consult  Kdrting,  GeacMchte  dea 
framiGeiaoKen  Romans  in  XVII.  Jahrhundert 
(L^pzig,  1886),  and  Roy,  La  vie  et  lea  cauvrea 
de  CfharleaSora  (Paris,  1853). 

SOBBL,  GBi»aB8  (1847-  ).  A  French 
writer  on  syndicalism  (q.v.),  bom  at  Cherbourg. 
He  attended  the  Eoole  Polytechnique  in  1866- 
67,  became  an  en^neer  in  the  service  of  the 
Department  of  Bridges  and  Highways,  and  in 
1802,  having  been  decorated  with  the  Cross  of 
the  Legion  of  Htmor  and  become  chief  engineer, 
he  resigned  from  the  service  of  the  state. 
Thereafter  he  contributed  to  the  Devemir  Bociai 
(1896-97)i  vhidi  he  had  founded  with  Lalargue^ 


Devill^  and  Bonnet,  to  Le  MouvemeiU  Sooiol- 
iate  (1890  and  1906-08),  to  II  Divenire  Sooiale 
after  1905,  and  to  other  periodicals.  Throii^ 
his  numerous  writings  in  these  journals  Sorel 
became  reco^ized  as  the  chief  philosopher  of 
tbe  Syndioalut  movement.  His  publications  in- 
clude: Le  prooie  de  Boerata  (1889);  I/Avenir 
toeinliate  dea  affudieata  (1900);  Introduction  <k 
l'4eonomie  modeme  (1903  ;  3d  ed.,  1911) ;  Saggi 
di  oritioa  del  Marwiamo  (1903;  Ital.  trans., 
1903) ;  Lea  iUuaiona  du  progrha  (2d  ed.,  1911) ; 
Sifieaion  aur  la  violence  (1000;  Eng.  trans,  by 
T.  E.  Hulme  as  Beflectiona  on  Violence,  1912; 
new  ed.,  1015),  this  latter  work  being  his  most 
important.  Oonsult  Olus^pe  Prezzolini,  La 
teoria  akidaoaliata  (Naplei^  1909),  and  Agoa- 
tino  Landllo,  Giorgio  Borel,  eon  una  lemim 
outobiografioa  (Rome,  1010). 

80BE  MOUTH,  IsrASTTLZ.   See  Thkush. 

SOBB  ITIFPLES.  See  Mjouubt  Glass, 
DiaEA8ES  or. 

SOB^HTTK  (Neo-Lat.  aorghum,  Indian  mil- 
let, sorghum,  probably  of  Oriental  ori^n), 
Borghum  vuZgare  or  Andropogm  aorghum,  var. 
aoooikanitet.  A  tall,  earlesa,  maizdike  grass 
with  a  terminal  head  of  small  seeds.  It  is  sup- 
posed to  be  a  native  of  Africa,  but  has  long 
heea  cultivated  in  southern  Europe  and  China 
as  a  forage  plant  (see  below),  and  for  the  sirup 
made  from  its  sweet  juice,  which  does  not  yidd 
a  profitable  quantity  of  sugar.  See  Scgab, 
Manufacture. 

The  nonaaook<mne  aorghume  constitute  a  group 
of  Tarieti»  deficient  in  augar.  The  puuita, 
which  are  very  leafy,  grow  from  4  to  8  feet 
hi^  and  are  cultivated  for  food  and  fwage.  All 
nwietien  are  closely  allied  and  belong  to  tlw 
above-named  species.  The  most  common  varie- 
ties are  Kafir  com,  Milo  maize,  durra,  Egyptian 
rice  com,  Jerusalem  com,  and  broom  com  (q.v. ) . 
They  are  extensively  grown  in  Africa,  India,  and 
China  for  the  seed,  which  forms  a  staple  human 
food.  In  Ehirope  they  are  sometimes  planted, 
but  they  do  not  ripen  seed  in  regions  remote 
fr<Hn  the  Mediterranean.  In  the  United  States 
tiiey  are  grown  for  forage  in  the  semiarid 
Weatera  States,  ^er^  owing  to  drou^t-reaist- 
ing  qualities,  they  have  become  important  crops. 
Soil,  climatic  requirements,  and  cultural  methods 
are  practically  the  same  for  all  varieties.  Kafir 
com,  the  most  important  variety  for  the  Ameri- 
can fanner,  was  introduced  by  the  United  States 
X)epartment  of  Agriculture  about  1885  and 
widely  distributed.  It  has  become  a  valuable 
and  important  crop  in  Califoniia,  Kansas,  and 
Oklahoma.  It  succeeds  on  many  soils,  but  best 
returns  are  obtained  on  rich  soils  suitable  for 
com.  Profitable  yields,  however,  are  often  ob- 
tained on  land  too  |K)or  for  com.  The  prepara- 
tion of  the  soil  consists  in  deep  plowing  and  fine 
surface  pulverization  to  insure  beet  conditions 
for  tiie  young  plants,  which  are  at  first  feeble 
and  slow  to  grow.  Hie  seed  is  sown  broadoast, 
in  hills  or  c&ills  after  the  soil  becomes  warm. 
When  grown  in  hills  or  drills  it  is  treated  like 
com,  wnen  sown  broadcast  like  hay  crops.  When 
the  grain  is  ripe  the  plants  are  cut  by  hand  or 
with  a  corn  harvester,  put  up  in  shocks,  and  left 
to  cure.  When  curing  is  complete  the  heads 
are  threshed  for  the  seed  and  the  stalks  and 
leaves  used  as  fodder.  Frequently  the  entire 
plants  are  used  for  feeding.  From  26  to  50 
bushels  <^  seed  per  acre  and  from  5  to  10  tons 
(tf  fodder  are  obtained  under  ordinarity  favmaUe 
conditions.  Milo  maize  reqiiirea  a  longm-  aeason 
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of  growth  than  Kafir  corn,  and  ia  therefore 
more  liable  to  injury  by  frost  in  many  localities. 
Darra,  also  sometimes  called  Egyptian  com, 
grows  vigorously,  sending  out  profuse  stolons. 
The  heads  are  heavy,  short,  and  thick,  and  hang 
downward  from  a  short  curve  in  the  upper  part 
of  the  stalk.  The  name  ia  often  writt^  dhoura 
or  doura.  Egyptian  rice  corn  differs  from  other 
varieties  in  atooling  little  and  having  a  smaller 
amount  of  foliage.  The  seeds  are  white,  large, 
and  sweet.  Jerusalem  com  produces  heavy 
yields  of  grain.  Its  seeds  are  nearly  free  from 
husk  and  shatter  easily.  None  of  these  nuieties 
are  materially  affected  by  either  plant  diseases 
or  insects.   See  SuuT. 

The  $acoharine  aorgkuma  are  favorably  re- 
^rded  for  sirup  production,  for  silage  and  soil- 
ing purposes,  and  for  forage.  Growing  animals 
tiirive  upon  them,  and  dairy  cattle  produce  an 
increased  flow  of  milk.  Hie  bagasse  or  refuse 
from  the  press  in  sirup  making  is  also  fed  ad- 
vantageonsly.  According  to  experiments  40  per 
cent  ot  the  protein,  71  per  cent  of  the  nitrtwen- 
free  extract,  and  42  per  cent  of  the  crude  fibre 
of  sorghum  forage  is  digestible.  About  16,000,- 
000  gallons  of  sorf^um  sirup  are  produced  in 
the  United  States  annually. 

The  average  composition  of  sorghum  prodncte 
follows: 


as  the  plant  ripens  thwe  ia  a  decrease  in  albumi- 
noids, but  m  increase  in  percentage  of  other 
cmutitaents  and  in  total  wmght  of  vie  seed.  It 
is  believed,  thor^or^  that  tlw  best  time  to  har- 
vest Kafir  com  ia  when  the  cn^  is  ripe  or 
nearly  so.  The  stover,  with  prsMjtically  the 
same  feeding  value  as  com  stover,  should  be 
run  throi^h  a  cutting  machine  to  obtain  best 
results.  It  has  been  found  an  excellent  coarse 
fodder  for  cattle.  The  seeds  have  also  pven  very 
satisfactory  results,  though  it  has  not  been 
found  in  tests  at  the  expaiment  statiouB  to  be 
quite  equal  to  com,  as  is  sometimes  asserted. 
To  obtain  the  best  results  the  grain  should  be 
ground,  as  otherwise  the  small  hard  seeds  are 
not  thoroufi^ly  masticated  and  pass  through  the 
animal  undigested.  According  to  the  Kansas 
Experiment  Station,  a  bushel  of  Kafir  com  will 
produce  10  pounds  of  pork,  a  bushel  of  corn  12 
pounds,  an  acre  of  the  former,  however,  produc- 
ing mora  pork  than  aa  aere  of  the  latter.  Ani- 
mals tire  of  Kafir  com  alone  more  quickly  than 
of  com  alone.  Digestion  experiments  with 
chidcms  have  shown  that  about  88  per  cent  ot 
the  total  organic  matter,  63  per  cmt  of  the  pro- 
tein, and  96  per  cent  of  the  nitrogen-free  extract 
of  whole  Kafir  com  is  digestible.  Similar  values 
have  been  obtained  for  the  ground  grain.  In 
experiments  with  Kafir  com  stover  fed  to  she^ 


AVKUOE  COHPOSrriON  OF  SOBOHUH  PHODUCT8 


Water 

Fn>l«la 

Fat 

Nltnyn 
frwcstnust 

Crude 
flbra 

Adi 

Per  cent 
72.7 
43.6 
76.5 
U.8 
lU 

PereeiU 

1.4 
3.0 
1.6 
S.3 
3.4 

Percent 

1.7 
3.3 
1.2 
3.4 
1.4 

PeremU 
16.2 
26.S 
11.0 
706 
W.5 

Percent 
7.4 
20.2 
8.0 

a.a 

SO.fi 

Percent 
1.6 
3.2 
1.0 
2.1 
2.0 

Although  sorghiuD  furnishes  excellent  pastur- 
we  for  all  stock,  it  is  especially  valuutle  for 
sneep  and  pigs,  but  until  the  animals  berame 
acciistfimed  to  it  th^  should  have  only  small 
amounts.  It  is  best  adapted  for  fall  and  early 
winter  feeding,  since  it  does  not  keep  as  well  as 
many  other  coarse  fodders.  Sorghum  silage  has 
a  greater  tendracy  to  develop  acidity  than  corn. 
When  in  good  condition  it  is  an  excellmt  feeding 
stuff.  The  seed  is  a  concentrated  feed,  and  quite 
similar  in  composition  to  shelled  corn,  though 
r^:arded  as  somewhat  inferior  in  feeding  value. 
When  sorghum  is  grown  for  making  sirup  the 
seed  heads  are  often  fed  whole;  otiurwise  they 
are  frequently  left  on  the  stalk  and  fed  as  for- 
age. It  is  believed  that  grinding  increases  the 
digestibility  of  the  seed.  Since  Kafir  corn  is 
the  most  important  nonsaccharine  sorghum,  and 
since  oth^  varieties  resemble  it,  it  is  taken  as 
a  type  of  the  group.   See  table. 


about  42  per  cent  of  the  protein,  67  per  cent 
of  the  nitrogen-free  extract,  and  64  per  cent  of 
the  crude  fibre  was  duested. 

Flour,  which  is  said  to  be  especially  good  for 
pancakes  and  has  also  been  used  for  bread,  is 
ground  from  Kafir  com,  which  is,  however,  not 
extensively  used  as  food  in  the  United  States. 
The  seeds  of  the  closely  related  durra  are  much 
mten  by  the  Abyssinian  and  other  African  races, 
and  those  of  other  nonsaccharine  sorghums  in 
India  and  China.  Kafir  com  flour  or  meal  has 
the  following  percentage  composition:  Water, 
16.8;  protein,  6.6;  fat,  3.8;  nitrogen-free  extract, 
00.6;  crude  fibres  LI;  and  ash,  2.2. 

Consult  United  States  Department  of  Agricul- 
ture, Parmer*8  BuUetm  Not.  S48,  S88,  458, 
477,  and  55g  (Washington,  1906-14),  and  E.  G. 
Montgomery,  Com  Crops:  A  DiKtuaion  of  Maize, 
Kapra,  and  Borghuma  (New  York,  1013).  See 
Plate  of  Brazil  Nut. 


'OOMPOnXION  OF  KAFIR  CORN  PRODUCTS 


FaoDDor 

Water 

Protein 

Ym\ 

free  estnot 

Crude 
fibre 

Aeh 

Seed  

Percent 
76.4 
9.0 
16.3 
12.4 
11.8 

Percent 
2.4 
8.0 
6.1 
0.6 
11.1 

Per  cent 
0.7 
2.S 
1.7 
2.9 
3.0 

Percent 

12.0 
43.1 
41.2 

66.2 
70.1 

Per  cent 
6.6 
26.8 
27.4 
6.4 
2.8 

Percent 
1.9 
0.4 

8.3 
ZA 
1.7 

In  composition,  the  Kaflr  com  products  closely 
resemble  similar  products  of  maize.  Studies  at 
the  Kansas  Experiment  Station  have  shown  that 


SOBIA,  sCri-ft.  The  capital  of  the  Province 
of  Soria,  Spain,  110  miles  northeast  of  Madrid, 
on  tiie  ri^t  bank  M  the  Ducro  (Ibp:  l^win, 
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D  2).  The  town,  still  portialty  surrouDded  hj 
thick  walls,  and  dotted  with  many  ancient  pal- 
aces, presoits  a  mediseval  appearance.  The  col- 
legiate church  of  San  Pedro,  its  principal  struc- 
ture, has  a  Latin  portal  of  the  twelfth-century 
style.  A  solid  medinval  bridge  crosses  the 
Duwoi  The  town  has  manufactures  of  choco- 
late, leather  goods,  and  linens.  Pop.,  1900, 
7296;  1910,  7635. 

SOBTCES'  (Lat,  from  Ok.  oioplrns,  sOrites, 
logical  sqphism  formed  of  an  accumulation  of 
arguments).  A  It^cal  term  with  a  twofold 
meaning.  It  is  the  name  of  a  series  of  syl- 
logisms so  arranged  that  the  suppressed  con- 
clusion of  each  preceding  syllogiBm  is  a  premise 
of  the  succeeding;  e.g.,  A  u  B,  B  is  C*  U  is  D, 
D  is  E,  and  tiier^ore  A  is  E.  The  term 
"sorites'*  is  also  used  to  dedgnate  a  fallacy 
wherein  it  is  argued  that  as  the  addition  of 
each  single  object  to  a  collection  of  objects 
does  not  change  Uie  character  of  the  ctdlection 
up  to  a  certain  point,  therefore  such  addition 
can  be  made  indefinitely  without  altering  the 
character  of  the  collection.  See  Loaio. 

SOBIiBY,  BOrHl,  William  Rtfchik  (1855- 
).  A  British  moralist^  born  at  ScUdrk, 
Seotland.  He  was  educated  at  Edinburgh  Uni- 
versity and  at  Trinity  College,  Cambridge,  and 
held  a  fellowship  in  both  places.  From  1S88  till 
1804  he  was  professor  of  Ic^c  and  philosophy 
at  University  College,  Cardiff;  from  1804  until 
1900  served  as  professor  of  moral  philosophy  in 
Aberdeen;  and  in  the  latter  ^ear  became  Knight- 
bridge  professor  of  moral  philosophy  in  the  Uni- 
versi^  of  Cambridge.  His  woria  include:  Hid- 
amm  Snoff  om  /ewtsfc  CAristtoM  amd  JudaAam 
(1881 ) ;  Bkaw  FeUovmhip  Leottma  on  the  Ethics 
of  Vatwrolwm  (1886) ;  Minvng  Royaltiea,  a  Re- 
port of  on  Inquiry  Made  for  the  Toynbee  Trus- 
tees (1889);  Reoeitt  Te>i4e»oi«»  im  Bih4e»  (lOM) ; 
The  Interpretation  of  BvoUOion  ( 1910) ;  The 
Morol  Life  (1011). 

SOBUAf  zAr^m^,  Aoms  (COuimss  Minotto) 
(1865-  ).  A  German  actress,  bom  in  Bres- 
lan.  She  appeared  first  in  Bredan  in  children's 
rMes  at  the  of  fourteen.  From  1880  to 
1882  she  played  in  OSrlitz,  Posen,  and  Weimar, 
and  in  1882  was  engaged  by  the  Deutsches  Thea- 
ter at  Berlin.  In  1897-98  Sorma  visited  the 
United  States,  where  she  appeared  with  success 
in  Hauptmann's  Veraunkene  Olooke  and  as  Nora 
in  Ibsen's  DoU'e  House. 

SOBOCABA,  tVit-IOfbk.  A  town  of  the 
State  of  SBo  Panlo,  Brasil,  63  miles  west  of  the 
mty  of  that  name,  witii  iHiieh  it  has  railway 
eommunication  (Map:  Brazil,  H  8).  Coffee  and 
sugar  are  produced,  but  the  main  interest  cen- 
tres in  a  live-stock  fair,  when  the  sale  of  hwses 
and  mules  sometimes  reaohes  70,000.  Pop.,  about 
12,000. 

SOBOXZ,  e6-Ti/ki.  The  capital  of  a  district 
in  tile  Government  of  Bessarabia,  Russia,  situ- 
ated on  the  Dniester,  116  miles  north  of  Kishinev 
(Map:  Russia,  C  6).  It  contains  the  ruins  of 
an  old  castle  and  remnant  of  the  Genoese  settle- 
ment of  Olchionia,  which  stood  there  in  tiie 
twelfth  and  thirteenth  centuries.  The  town  has 
a  library,  a  hospital,  several  schools  and  philan- 
thropic institutions.  Pop.,  1911,  19,500,  chiefly 
Jews  and  Moldavians. 

SOBOU^  Y  BASTIDA,  sA-rOl'yi  «  b&- 
gU^dk,  Joaquin  (1863-  ).  An  eminent 
Spanish  figure,  landscape,  and  portrait  painter. 
He  was  bom  at  Valencia  and  obtoined  his  artistic 
training  principaUy  at  the  aoaden^  tlKre.  He 


also  copied  old  masters  at  Madrid  and  in  Italy, 
but  was  most  influenced  bv  his  study  of  the 
works  of  Bastien-Lepage  and  the  German  Menzel 
in  Paris.  Sorolla  first  gained  recognition  with 
the  well-known  "Another  Marguerite"  (1802, 
St.  Louis  Museum)  and  the  'TPishing  Boats' 
Return"  ( Luzembouiv  Museum,  Pans ) .  In 
1000  he  was  awarded  the  Grand  Prix  at  the 
Paris  Salon,  after  which  he  produoed  an  Incred- 
ible number  of  paintings,  holding  exhibitions  in 
Paris  (1006),  London  (1908),  and  at  Uie  His- 
panic Society,  New  York  (1009),  probably  the 
most  popular  exhibition  ever  held  in  New  York. 
Sorolla  IB  one  of  the  foremost  and  moat  influen- 
tial of  modem  Impressionistic  painters.  His 
Bobjecta  are  chiefly  out-of-door  scenes  with  bril- 
liant sulll^ht — landscapes,  marines,  ftsherfolk, 
mothers  with  babies,  children  at  pli^.  His 
technique  is  sure  and  spontaneoua,  the  presenta- 
tion sincere  and  robust  Wltii  a  comparativdy 
simple  color  schone  he  achieves  remarlcable  pris- 
matic effects.  Good  examples  of  his  work  in- 
clude: "Sewing  the  Sail"  (gold  medals,  Mimich 
and  Vienna,  and  now  in  Venice) ;  "A  Sad  In- 
heritance" (church  of  the  Ascension,  New 
York ) ;  "Swimmers'*  ( 1906 ) ,  "The  Bath"  ( 1906 ) , 
"After  the  Bath"  (1908),  and  "Beaching  the 
Boat"  (all  in  the  Metropolitan  Museum,  New 
York,  the  two  last  named  being  lent  by  the  His- 
panic Society).  His  portraitis,  which  include 
members  of  the  Spanish  royal  fsmily,  the  no- 
bility, and  other  noted  people,  display  forceful 
(^aracterization  and  tecaui«Ll  brillianiTf.  Good 
examples  are  those  of  the  King  and  Queen  of 
Spain  and  Prince  l^oubetskoy  at  the  Hlmnnie 
Society,  which  also  possesses  a  number  of  fine 
landscapes  and  figure  subjects.  The  Metropc^- 
tan  Museum  has  a  portrait  of  "Sefiora  de  Sorolla 
in  Black."  Consult  Catalogue  of  Paintingt,  pub- 
lished by  the  Hispanic  Society  of  America  (Chi- 
cago, 1911),  containing  a  biwraphical  siketeh 
and  biblit^aphy  by  Leonard  Williams. 

SOB.OB.1TIE8.  See  FBATmsrms,  ITome*** 
Fratemitiee;  Wokes's  Clubs. 

SiyBOS.  See  Marathon. 

SOBCySIS  (Neo-Lat.,  from  Gk.  ettp6t,  sOroa,  a 
heap).  Hie  first  woman's  club  in  America,  or- 
ganized with  12  members  in  March,  1868,  by 
Mrs.  Jane  Cunningham  Croly,  in  New  York 
City,  and  incorporated  in  January,  1869.  Its 
object  is  to  further  the  educatioiLBl  and  social 
activities  of  women,  and  to  bring  together  for 
mutual  helpfulness  representative  women  in  art, 
litoature,  science^  and  kindred  pursuits. 

BOB^BXL  (fr<Hn  OP.  tar,  sour),  Rumem.  A 
genus  of  plants  of  the  family  Polygcmaceee.  Com- 
mon sorrel  {Ruiaem  aoetoaa)  is  a  perennial  herb 
with  erect  stems  one  to  two  feet  high  and  arrow- 
shaped  leaves,  found  in  pastures  throughout 
Europe.  Its  leaves  are  used  as  a  salad  and  as 
a  potherb,  for  which  purposes  it  is  cultivated. 
French  sorrel,  or  Roman  sorrel  {Ruvaea  souta- 
tue),  a  native  of  France  and  Italy,  with  broad, 
blunt  leaves,  is  more  frequentiy  cultivated  than 
common  sorrel,  being  of  finer  flavor.  Sheep's 
sorrel  (Rumeai  acetoeella)  is  a  smaller  plant 
with  widely  spreading  roots,  on  account  of  which 
it  often  becomes  troublesome  in  dry  soils.  Cul- 
tivation and  the  addition  of  lime  and  other  fer- 
tilizers to  the  soil  quicldy  eradicate  It.  Compare 
Dock;  Hibiscus;  Oxalib. 

EK>BBEL  TBEE  {Owydendrum  arhoreum). 
A  tree  of  the  family  Ericacee,  remarkable  for 
its  size,  which  eontrasts  with  its  nnaU  shrubl^ 
relatives.  It  is  found  from  Pemn^lvaaia  to  In- 
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diana  and  south  to  Florida,  but  it  grows  chie^ 
from  Virginia  to  Georgia,  attains  a  height  of 
60  feet,  a  trunk  diametn"  of  12  to  15  inches,  and 
bears  peachlike  acid  leaves,  which  mre  sometimes 
used  for  dyeing  wool  blaek.  The  principal  um 
of  the  tree  la  at  an  omamoital.  Ita  wood  Is  of 
little  or  no  use. 

aOSBBN^O.  An  epitoopal  dty  in  the  Prov- 
ince of  Naples,  Italy,  situated  on  a  promontory 
on  the  southeast  side  of  the  Bay  of  Naplee,  16 
miles  south-southeast  of  Naples  and  10  miles 
west  of  CastelUmare  (Map:  Italy,  E  4).  Its 
beautiful  situation  and  mild,  dry  climate  have 
made  it  a  much-frequented  resort  both  for  sum- 
mer and  winter  visitors,  up(Mi  whom  ita  pros- 
perity deponds.  It  has  a  eathedral,  a  seminary, 
and  a  muble  statue  of  tiie  poet  Taaao^  who  was 
horn  here.  There  is  a  trade  in  tiie  famoua  wine 
of  Sorrento,  and  in  olive  oil  and  fruits^  Sor- 
rento was  originally  a  Grecian  colony.  It  was 
called  Surrentum  by  the  Romans,  who  embel- 
lished it  with  temples,  the  ruins  of  which  still 
remain.   Pop.,  1911,  7124. 

SOBBOWS  OP  WESTEEB^  vSr'tSr.  A  ro- 
mance by  Goethe  (1774),  embodying  some  of 
the  author's  own  experiences.  Just  before  Its 
production  Goethe  was  battiing  against  unre- 
quited love  for  Charlotte  Buff,  and  was  greatly 
affected  tiie  suicide  of  a  friend — a  man 
slighted  in  love.  Beoognition  of  possible  results 
in  his  own  case  led  to  ihe  creation  of  Werther 
(himself)  and  his  friend  (Jerusalem),  and  of 
Lotte,  typifying  the  object  of  tiie  love  of  each. 
The  romance  at  once  created  ft  ■enaatioo  and 
established  Goethe's  fame. 

SOBSOO^N,  80r's6-g0n'.  A  province  of  the 
Philippine  Islands,  occupying  the  extreme  south- 
eastern portion  of  the  island  of  Luzon  (Map: 
Philippine  Islands,  E  4).  Area,  756  square 
miles.  It  is  surrounded  by  water  on  three  sides, 
and  almost  cut  into  halves  by  the  large  Bay 
of  SorsogOn.  It  is  traversed  lengtiiwise  by  a 
forest-covered  mountain  range  culminating  in 
the  volcano  of  Bulusan.  Sorsogdn  is  a  great 
hemp-producing  province,  its  annual  production 
averaging  about  26,000,000  pounds.  Copra  is 
also  a  steple  product.  The  province  was  created 
by  the  Philippine  Commission  in  1901,  having 
previously  beoi  a  district  of  the  Province  of 
Albay.  Pop,  1903,  120,490,  belonging  almost 
entirely  to  the  Viiool  tribe.   Capital,  SorsogOn. 

S0B80a6N.  The  capital  of  the  Provinoe  of 
SorsogOn,  south  Luzon,  Philippines,  at  the  head 
of  the  Bay  of  SorsoeOn,  30  miles  from  the  south- 
east extremity  of  uie  island  (Map:  Philippine 
Islands,  E  4).  The  bay,  which  measures  o  by 
12  miles,  is  entirely  landlocked,  with  a  narrow 
entrance  from  the  Visayan  Sea  and  is  one  of 
the  best  harbors  in  the  archipelago.  The  town 
is  very  favorably  situated  near  the  Strait  of 
San  Bernardino  on  the  route  from  Manila  to 
the  United  States.   Fop.  (est),  1903,  13,611. 

80BTBB  (sOr'tei!)  VXBXIZLI&'KA  See 

BiBLIOMAlTCT;  StttTnJGGB. 

SOB^TILEOB  (ML.  tortilegium,  divination 
by  lot).  The  casting  of  lots.  This  was  an  an- 
cient way  of  distributing  shares  among  several 
claimants.  The  choice  of  lota  was  performed  in 
the  presence  of  a  deity,  represented  by  his  ima|^, 
and  accompanied  with  prayer  and  sacriflce,  being 
crften  aoocmiplished  in  the  temple  and  hy  a  priest 
It  was,  therefore,  presumed  that  the  god  deter- 
mined the  fall  of  the  lota.  Slips  of  wood,  peb- 
blea,  pot^ierds,  or  arrows  were  drawn  from  a 


helmet,  quiver,  or  pail,  and  were  usually  marked 
in  some  indicative  manner.  A  favorite  mode  of 
forecasting  was  to  open  at  random  a  sacred  book 
and  mark  the  passage  first  meeting  Uie  eye,  the 
^gniflcance  serving  as  a  takea  of  OBstiny  await- 
ing the  inquire.  As  Vergil's  MmeiA  came  so 
to  be  used,  the  consultation  was  oaUed  Bortea 
VerffiUamg.  The  Scriptures  were  empl<^ed  1^ 
Christians;  the  Arabs  use  the  Koran  and  the 
Persians  Uie  poems  of  Hafiz.   See  Divinatiok. 

SOSISTBAtUS.  a  founder  and  leader  of 
the  oligarchical  party  of  600,  established  at 
Syracuse  in'  Sicily,  about  20  years  after  the 
death  of  Tim<de(Mi.  Portly  b^ore  this  Sods- 
tratna  led  an  expedition  to  Italy  to  assist  tiie 
citizais  of  Crotoua  against  tiie  Bmttil.  lAter, 
a  revolution  having  tdcen  place,  Sosistratus  was 
forced  into  exile.  With  others  he  appealed  to 
Cleomenes,  King  of  Sparta,  for  hdp  against 
^racuse,  eepecudly  Agathocles,  who,  aided  by 
Hamilcar,  ^neral  of  the  Carthaginians,  was  now 
powerful  in  Syracuse.  (See  Hajciu}ab,  S.) 
Cleomenes  aesit  his  son,  AluDtatus,  who  pres- 
ently caused  SosiBtat.tuB  to  be  assassinated  at 
a  banquet  Consult  O.  Orotc^  Hittwy  of  QrteeB 
(new  ed..  10  toIb^  New  York.  1890). 

SOSTSOHO,  sits-tft'nyO,  Mab<]uib  di.  See 
Alficsi,  Cesabe. 

SOSTENTTTO,  sAs'ta-nmo  (It.,  sustained). 
A  term  used  in  music  to  indicate  a  sustained 
tone  or  a  uniform  rate  of  decreased  speed. 

SOTHBBY,  sQTH'bl,  William  (1767-1833). 
An  English  translator,  educated  at  Harrow  and 
at  the  military  academy  at  Angers  in  France. 
He  was  in  the  English  army  for  a  short  period, 
but  from  1780  devoted  himsdf  to  letters,  writ- 
ing poems  that  fell  flat,  tragedies  not  destined 
to  be  played,  and  translations  in  which  he  oc- 
casionally succeeded.  It  is  as  the  translator 
of  Vergil's  Qeorgio*  (1800)  that  he  is  to  be 
remembered.  Witii  lees  success  he  turned  into 
English  heroic  ver»e  the  Iliad  (1830-31)  and  the 
OJyswy  (1884). 

SOTHBBZr,  sOth'Sm,  Edwabd  Askkw  ( 1828- 
81).  An  Engliah  comedian.  He  was  bom  in 
liiverpool,  and  was  educated  for  the  Church,  but 
the  stage  was  more  e<Higenial  to  his  tastes,  and 
he  made  his  d£but  in  Jersey  in  1849.  In  1852 
he  went  to  the  United  States  and  appeared  ai 
the  National  Theatre  of  Boston  in  the  character 
of  Dr.  PangloBS.  In  1854  he  joined  Wallaek's 
company  and  afterward  that  of  Laura  Keene. 
In  the  character  of  Lord  Dundreary  in  Tcan 
Ta7lor*a  comedy  Owr  AmerjooK  Couti^  (1868)  he 
made  his  great  success,  bi  1884  he  appeared  in 
David  Oarriok,  which  was  regarded  as,  next  to 
Dundreary,  his  best  part  His  other  ohi^  suc- 
cesses were  in  Brother  8am  (1866),  Sidney 
Spoonbill  in  Byron's  Home^t  Nett,  and  Fitsalta- 
mont  in  The  Cruehed  Tragedian,  with  which  he 
appeared  in  London  in  1878.  Consult:  Pember- 
ton.  Memoir  of  E.  A.  Boihem  (Lwdon,  1890) ; 
C.  Soott,  The  Drama  of  Y«»t«rda^  amd  To-day 
(2  vols.,  ib.,  1899) ;  M.  J.  Moses,  Famxmt  Actor- 
Families  in  Amerioa  (New  York,  1906) ;  Wil- 
liam Winter,  Other  Days  (ib.,  1908);  E.  H. 
Sothem  (q.v.),  "My  Remembrances,"  in  Sorib- 
ner's  Magaeine  (ib.,  January,  1916  et  seq.}. 

SOTHEBN,  Edwabd  H.  (1859-  ).  An 
American  actor,  the  second  son  of  E.  A.  Sothem. 
He  was  bom  in  New  Orleans,  La.  In  1879  he 
a^tpeared  with  his  father  in  New  Yoric.  His  first 
real  nucess  was  in  One  of  our  OirU  sA  the 
I^yoenm,  New  Yoeck,  in  1885.  During  the  next 
toi  yean  hia  moat  popular  playa  wer«  Tiu 
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Highett  Bidder,  If  I  worv  King,  TXe  Tkne 
ilu*keteer$,  and  The  Adoentvret  of  Lady  TJnala. 
In  1000  he  appeared  in  Hamlet;  and  in  1004, 
in  conjunction  with  Julia  Slarlowe,  whom  he 
married  in  1011,  he  began  a  Btarring  engagement 
in  Shakegpearean  plays.  He  quickly  tow  first 
rank  among  contemporary  Shakespearean  actors 
in  America,  awearing  witii  grwt  success  as 
Hamlet,  Had>etli>  Jaques,  Pmruehio,  lialvolio, 
Shylock,  and  Borneo.  After  the  retirement  of 
bia  wife  in  1015  he  appeared  in  The  Two  Virttw* 
and  in  revivals.  The  next  year  he  announced 
that  he  himself  would  retire  at  the  end  of  the 
season,  and  that  he  and  his  wife  would  make 
their  home  in  Warwickshire,  England.  Consult: 
McKay  and  Wingate,  Famous  American  Actors 
of  To-day  (New  York,  1806) ;  Strang,  Famout 
Atiwn  of  ihe  Day  in  America  (Boaton,  1000)  j 
Wdl  Winter,  VagraM  Jfemonei  (New  Yoric. 
1016 ) ;  and  especially  8othem*B  entertainli^  My 
JBemem&ranoe*  (Sonfrner'*  JfapariiMi,  lb.,  Jan- 
uary, 1016  et  seq.). 

80T0,  so^,  HmvAnDO  (or  TwRKumo)  ds 
(c.lS0O~4S).  A  Spanish  adventurer  and  explorer 
in  America,  born  at  Villanueva  de  la  Serena, 
Badajoz.  In  1614  he  accompanied  Pedrarias 
de  Avila,  Us  patron,  to  the  Isthmus  of  Darien. 
djstinguitliing  himself  by  daring  and  independ- 
ence.  In  1624  be  joined  Cdrdoba  in  the  expe- 
dition to  conquer  Nicarafua,  bat  ranained  loval 
to  Pedrarias  when  GOrdoba  rdielled.  Leaving 
Pedrarias  in  1628  he  explored  tiie  coast  of 
GuatenuUa  and  Yucatan,  seeking  for  a  supposed 
water  oommimieation  between  ttie  Atlantic  and 
the  Pacific.  In  1032  he  was  in  Pizarro's  expedi- 
tion for  the  conquest  of  Peru,  and  used  all  his 
influence  to  prevent  the  murder  of  the  Peru- 
vian Inca.  De  Soto  returned  to  Spain  with  a  for- 
tune and  married  the  daughter  of  his  former 
patron,  Pedrarias.  This  was  in  1636;  De  Soto 
was  soon  after  appointed  Governor  of  Cuba  and 
Florida  by  Charles  V,  to  whom  he  had  advanced 
money.  Florida  had  not  been  thorouriily  ex- 
plored. On  Bfay  12,  1S30,  De  Soto  salted  from 
Havana  with  nearly  600  men.  Landing  at 
Tampa  Ba^  May  26,  1630,  he  started  inland  on 
July  16.  For  over  three  years  the  litUe  am^ 
of  Spaniards  explored  the  wild  country,  first 
penetrating  as  far  north  as  the  two  Carolinas, 
then  moving  down  the  Alabama  River,  then 
north  again,  crossing  the  Mississippi  at  Chicka- 
saw Bluffs,  and  Anally  returning  southward  to 
where  the  Red  River  joins  the  Mississippi.  The 
Indians  were  everywhere  brutally  treated,  the 
result  being  constant  warfare.  Several  battles 
were  fought,  the  most  important  near  Mobile 
Bay,  Oct«»er,  1540,  and,  thou^  the  Spaniards 
were  unifomity  aucoeasful,  yet  over  20O  of  De 
Soto's  men  perished.  He  himself,  worn  out  and 
discouraged,  succumbed  to  a  fever  on  the  banks 
of  the  Mississippi,  May  21  or  June  26,  1542. 
His  body  was  secretly  sunk  in  the  river  lest  the 
hostile  Indians  should  get  at  it,  and  the  shat- 
tered remnants  of  the  expedition,  after  many 
further  privations,  succeeded  in  floating  down 
the  Mississippi  to  the  Gulf  of  Mexico  and  reach- 
ing their  countrymen  at  PAnuco. 

BiUlography.  A  ctmtemporary  account  of 
De  Soto's  e3q>edition  is  the  Ditcovery  and  Con- 
guett  of  Terra  Florida  by  Don  Fernando  de  Soto 
and  8ia  Hundred  Bpaniarda,  .  .  .  written  by  a 
Oentleman  of  Elvae,  employed  in  all  the  action, 
tranelated  .  .  .  hy  Richard  Hakluyt;  reprinted 
by  the  Hakluyt  Society  (London,  1861);  and 
the  Narrative  of  the  Career  of  Hernando  de 
Vol.  XXI.— 20 


Boto  im  the  Dieeoverycf  Florida  Iw  a  Knight  of 
Blva,  eto.,  edited  by  Bonrae  (2  vote.,  New  York, 
1004) ;  also:  GarcUaso  de  la  V^,  Eiatoria  del 
Adelantado  Hernando  de  Soto  (Madrid,  1723) ; 
Shlpp,  History  of  B.  de  Boto  (Philadelphia, 
1881 ) ;  George  Bancroft,  Hietory  of  the  United 
Statee  (6  vols.,  New  York,  1883-85);  Justin 
Winsor,  Narratiee  and  Criiioal  History  of  Amer- 
ioa  (8  vola.,  Boston,  1884r-8e) ;  Woodbury 
Lowery,  The  Bpamah  Bettlemente  tmtM»  the 
Preemt  Limite  of  the  United  Statet,  151S-1S61 
(New  York,  1011). 

SOTTEVTLLE-LBS-BOXTEN,  sdt'v«I'  llL 
rOCan^  A  town  in  the  Department  of  Seine-In- 
f£rieure,  France,  one  mile  south  of  the  city  of 
Rouen,  of  which  it  is  a  suburb  (Map:  France, 
N.,  G  3).   Fop.,  1001.  18,636;  1011,  18,246. 

aOTXO  VOCE,  sM^  vyehU  (It.,  under  the 
T<Hee).  A  musieal  term  denoting  that  a  pas- 
sage is  to  be  sung  or  played  veiy  softly. 

SOU,  eXSS  (ML.  eoUdue,  sort  of  coin).  A 
former  French  coin,  originally  of  gold,  then  of 
silver,  later  of  copper;  towards  the  end  of  the 
eighteenth  century  struck  in  bell  metal.  At 
various  times  there  were  fourth  (liard),  hall, 
two,  and  three  son  pieces.  Its  value  was  12 
deidws  (one-twentieui  of  a  livre  toumois  or 
<me>twenty-flfth  of  a  livre  parisis).  The  copper 
sou  oS  the  d^teenth  oentonr  weighed  12.238 
grains,  and  while  ita  nomlnM  value  remained 
18  daiiers,  it  was  actually  worth  only  about 
two.  Ita  ooinaoe  ceased  upon  the  adoption  of 
the  present  deimnal  monetary  systan,  but  the 
word  sou  is  popularly  applied  to  the  five-centime 
piece— one-twentieth  of  a  franc  and  worth  about 
one  cent.   

SOUA&I  (B9C;-a'r6)  mrra.   See  Cabtoou. 

SOITBZSB,  riRTbft^.  An  ancient  French 
family  which  became  extinct  in  the  male  line  In 
1566,  the  female  survivor  marrying  in  1576  Vi- 
comte  Ren6  II  de  Rohan.  Two  sons  were  the 
offspring  of  this  marriage,  of  whom  the  elder 
was  Henri,  Duke  de  Rohan  (q.v.),  a  celebrated 
leader  of  the  Huguenots.  The  yoiuiger  son,  Ben- 
jamin, Sieur  de  Soubise  (1683-1642),  served 
under  Maurice  of  Nassau  in  the  Netberlamk, 
joined  his  brother  in  the  leader^p  of  the  Hugue- 
nots, and  gained  great  distind^mi  in  the  defoise 
of  La  Rochelle  (1627-28)  against  Richelieu. 
He  died  without  issue,  the  title  passing  to  Fran- 
cois de  Rohan,  of  whose  descendants  the  beet 
known  was  Charles  de  Rohan,  Prince  de  Soubise 
(1715-87).  He  served  in  the  War  of  the  Aus- 
trian Succession,  bectnning  lieutenant  general  in 
1748.  In  the  Seven  Years*  War  he  held  im- 
portant commands  and  led  the  French  and  Im- 
perial forces  in  the  disastrous  battie  of  Ross- 
bach  (q.v.)  in  1757.  He  was  a  field  marshal  in 
1758.  In  the  following  year  he  became  a  Min- 
ister of  State.  After  the  Peace  of  Paris  he 
retired  from  active  participation  in  military 
affairs.   He  had  the  favor  of  Madame  de  Pom- 

Sidour  and  afterward  that  of  Madame  du  Barry, 
e  died  July  4,  1787.  the  last  of  his  line.  See 
Rohan. 

SOUDAN,  sSK-dBn'.  A  r^on  in  northern 
Africa.  See  Sudan. 

SOUTSliOT  cHRTflA',  Jacques  GEUCAnr  (1718- 
81 ) .  A  French  architect,  born  at  Irani^ 
(Yonne).  In  1734  he  went  to  Rome  as  a  pen- 
sioner of  the  French  Academy.  After  studying 
in  Italy  and  Asia  Minor  he  returned  to  Lyons, 
where  be  soon  gained  distinction.  At  this  period 
he  either  constructed  or  collaborated  in  tne  de- 
sign of  every  building  of  importance  that  was 
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nndertalcen  in  Ljons,  In  1749,  bavins  become 
a  member  of  the  Royal  Academy  of  Arcnitecture, 
be  removed  to  Paris.  In  1776  he  waa  appointed 
controller  of  the  buildingB  of  Paris.  He  ia 
diiefly  noted  aa  the  arebiteet  of  the  Pantheon 
(q.T.),  which  ha«  <me  of  the  flneat  cupolas  in 
existence.  Among  his  otiier  worlcs  are  the  Ecole 
de  Droit  in  Paris,  the  HOtd  Dieu  in  Lyons,  the 
Hdtel  de  Ville  in  Bordeaux,  and  the  cathedral 
of  Bennes. 

SOtrFBtftBE,  sQCfrt-ftr',  Ia.  A  volcano 
situated  near  the  north  end  of  the  island  of 
St.  Vincent  <q.v.)  in  the  West  Indies.  Its 
height  is  3700  feet.  It  has  bad  three  violent 
eruptions  wititin  the  last  two  oenturiee.  In  1718 
Hum  waa  »  terrifle  explosiTe  tfupticm  which 
covered  the  whole  idand  with  dibns.  In  1812 
anothor  devastating  outbreak  toc^  place  in  which 
a  new  crater  was  formed  immediately  beside  the 
old  one.  During  the  next  90  years  the  vcA- 
cano  was  dormant,  the  old  crater  being  occupied 
b^  a  lake.  On  May  7,  1902,  tiiere  occurred, 
simultaneously  with  the  eruptitHi  of  Mont  Pel6e 
(q.v.)  in  Martinique,  a  violent  oath ur si.  The 
devastatitm  of  life  waa  complete  on  the  east  and 
slight  in  other  pwtions  of  the  nmthem  third  of 
the  idand,  ud  the  ground  covered  with  dust 
and  rocks  to  the  depth  of  SO  to  60  feet  in  some 
plaeea.  Two  vUlaffes  were  annihilated  and  about 
1360  pers<»is  kill^.  On  September  3  there  was 
another  outburst  almost  as  vicdent  as  the  first. 

SOUIi  (AS.  i&td,  soul).  A  term  which  is 
used  for  at  least  tiiree  ctmceptions.  In  the 
most  primitive  sense  the  soul  is  conceived  as 
a  refined  and  intangible  material  being,  oftoi 
as  a  sort  ot  dlaphanoua  doiAle  of  the  physical 
body.  In  a  la«er  sense  the  term  desi^utes 
the  homao  ^irit,  conceived  to  be  an  immaterial 
(and  usually  an  immortal)  being,  which  is  the 
source  of  htunan  life,  intelligence,  and  person* 
ality.  In  a  third  sense  it  is  used  by  psycholo- 
gists to  designate  the  totali^  of  psychical 
phenomena  connected  with  cme  individual  or 
one  body.  In  this  sense  the  soul  is  equivalent 
either  to  eonadoanesa  ocouldered  as  a  whole 
or  to  those  factors  of  oonaciouBnesa  which  may 
be  said  to  cMutftnte  the  but  ia  not  asserted 
to  have  any  ezistenoe  oatade  of  or  apart  from 
oonsciousness. 

primitive  man  the  soul  was  not  carefully 
distinguished  from  the  body ;  the  conception  was 
proliably  the  result  of  observing  the  phenomena 
of  dreams  and  of  death.  In  dreams  a  man 
is  eonsdouB  that  he  haa  gone  to  a  distance 
and  has  met  others,  even  those  long  dead,  while 
his  body  has  remained  in  one  spm.  In  death 
hia  body,  which  has  still  the  same  appearance, 
has  suddenly  lost  all  power  of  motion  and  feel- 
ing. The  soul  has  gone  out  of  it  and  does  not, 
as  after  sleep,  come  Ijack.  Beyond  this  primi- 
tive man  does  not  seem  to  have  gone  in  dining 
the  soul. 

The  Egyptians  developed  very  definite  ideas 
of  tiie  exubmce  of  the  soul  sod  of  ita  continua- 
tion after  death,  as  the  Book  of  the  Dead  shows; 
but  its  life  seems  to  have  been  connected  with 
the  preservation  of  the  body.  The  earliest  philo- 
sophical discussions  of  the  nature  of  the  soul 
arose  in  India,  where  the  writers  of  the  Upani- 
shads  consider  the  soul  (Atmsn)  to  be  the 
principle  of  life,  and  to  be  of  the  same  nature 
as  the  supreme  Atman.  Various  theories  arose 
in  the  later  schools  of  philosophy,  the  most  in- 
fluential of  whidi,  the  Vedanta,  regarded  the 
soul  as  a  manife8tati<m  of  the  Supreme,  Mid 


as  having  no  reality  except  the  reality  of  tiie 
single  Supreme  soul.  In  this  pantheistic  sense 
aotu,  while  the  principle  of  lite,  has  no  inde- 
pendent existence.  Early  Hebrew  thought  pre- 
scmts  the  ordinary  primitive  ideas  of  tiie  soul 
as  the  principle  of  ufe,  the  seat  of  desires  and 
passions,  but  laid  no  special  emyhasia  upon 
ita  continuance  after  death.  A  trichotomy  of 
body,  soul,  and  spirit  appears  among  the  later 
Jewish  and  early  Christian  thinkers,  in  which 
"body"  {vAfia)  is  the  material,  "sold"  (^x4) 
and  "spirit"  (nwv/u)  the  spiritual  part  of  the 
human  perscmaJi^ ;  but  the  tendou^  is  to  re- 
solve this  threefold  division  into  a  dualism 
in  which  body  and  soul  are  joined  against  the 
q)irit.  This  part  was  regarded  aa  having  abso- 
lute worth,  inasmuch  as  It  is  the  seat  of  the 
divine  spirit,  and  is  opposed  to  the  "flesh" 
(96pf),  i.e.,  to  human  nature  in  estrangement 
from  the  divine. 

We  find  a  gradual  distinction  between  body 
and  soul  in  the  history  of  Greek  thou^dit.  In 
Homer  the  soul  is  a  kud  of  image  of  uie  body 
(eTStfXer),  which  escapes  in  death  through  the 
mouth  or  through  an  open  wound.  All  natural 
objects  are  supposed  to  uve  souls.  Anazagoras 
(bom  400  bjo.)  was  tiw  first  of  the  Greek  tibink- 
ers  to  formulate  the  distinction  in  question  in 
his  theory  of  intelligence  (mm),  which,  he 
contended,  is  different  from  Ixtdy  because  it  is 
simple,  mixes  with  nothing,  is  never  passive, 
is  infinite,  and  has  absolute  power  over  matter. 
Socrates  added  to  this  theory  of  Anaxagoras  the 
idea  of  the  good,  which  he  renrded  as  equlva^ 
lent  to  the  absolute  or  God.  The  deeper  reflec- 
tion of  Plato  and  Aristotle  naturally  discloses 
more  satisfactory  evldenoe  of  positive  ideas. 
Plato  in  particular  was  much  innuenoed  by  his 
general  metaphysical  theory.  Thus  in  the 
TiouBua  he  teaches  that  the  soul  is  one  of  many 
modes  of  "the  one  and  the  many,"  by  whiut 
he  means  the  absolute  mind  and  tlie  phenomenal 
world  of  related  thinga  ruled  bj  the  damiurgua. 
Aooording  to  Aristoue  the  soul  is  Uie  formal, 
efficient,  and  final  cause  {iprtKixtia  wpAni) 
of  the  body  (Z)e  Anima),  the  unit^  of  three 
kinds  of  causality;  and  he  distinguishes  three 
kinds  of  soul,  the  vegetable,  the  sensitive,  and 
the  intellectual,  whidi  respectively  represent 
tiie  spiritual  life  of  plant,  animal,  and  human 
beings.  As  the  "final  cause"  of  the  bodv,  man's 
soul  cannot  be  indeterminate;  it  must  nave  in- 
dividuality to  oi^anize  it,  direct  its  movements, 
and  lead  it  to  its  true  end.  Here  we  approach 
very  near  to  tiie  modern  conception  of  the  soul 
as  an  individualized,  self-conscious,  self -deter- 
mining reality;  but  not  quite,  for  this  idea  was 
not  fiuly  attained  by  Gr^  thought. 

Am<mg  the  early  Christian  Miilosophera  we 
find  a  mixture  of  Gre^  and  Christian  ideas. 
The  writings  of  the  Apologists,  the  Church 
fathers,  paiiicularly  Clement  of  Alexandria  and 
Origen,  while  they  do  not  reveal  koj  systematic 
docwine  of  the  soul,  are  replete  nevertheless 
with  the  keenest  insist.  Anticipating  Des- 
cartes, Augustine  maintained  that  it  ia  impos- 
sible for  thought  to  be  an  attribute  of  that 
which  does  not  think ;  even  if  I  doubt,  the  doubt 
itself  must  be  an  act  of  the  soul  and  therefore 
a  real  fact  of  spiritual  significance.  If  the 
soul  were  corporeal,  its  functions  would  be 
limited  to  tiie  pero^titm  of  body;  but  now  it 
has  the  power  ol  refloctira,  of  knowledge,  of 
love,  and  is,  above  all,  consdous  of  itself,  and 
therefore  cannot  be  an  attribute  of  extended 
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substance  merely  {De  Trinitat0).  The  theories 
developed  under  seholaBticism  are  for  the  most 
part  adaptationa  of  the  later  Greek  ideas  to  the 
necessities  of  Church  doctrine  and  authority. 

Descartes  brought  reflection  liack  from  scho- 
lastic metaphysics  to  the  subjective  side  of  th.9 
proUem.  Descartes  dtscoverad,  as  Auffustlne 
and  William  of  Auvergne  before  him,  that  to 
doubt  the  existence  of  the  soul  is  to  contradict 
one's  self;  for  doubt  is  a  mental  fact,  and  as 
such  has  reality.  I  think,  therefore  I  am 
{coffito,  ergo  turn).  If  it  be  replied  that  my 
thinJcing  does  not  imply  reality  then  the  reply 
is:  God  cannot  deceive  us,  and  His  omnipotence 
can  realize  everything  we  conceive;  therefore 
every  cteor  and  distiiwt  idea  we  have  must  be 
real,  and  since  I  have  a  dear  and  distinct  idea 
of  nmelf  and  of  my  body  in  their  distinction, 
it  f<^ow8  that  soul  and  body  are  distinct  and 
may  exist  without  each  other.  Thou^t  and 
extension  are  two  attributes,  and  it  is  thouj^t 
alone  which  it  is  impossible  for  us  to  doubt. 
Thus  body  and  soul  are  left  opposed  to  each 
other,  so  far,  at  any  rate,  as  man  is  concerned. 
Spinoza  soufht  to  obtain  a  unity  of  the  two 
(ihon^t  and  ^tension)  and  formulated  the  eoa- 
ceptiim  of  an  underlying  soul  snbstanoe  which, 
as  God.  differentiates  Itself  in  inflnite  and  eter- 
nal modes  or  attributes,  characterised  under  the 
eategories  of  thought  and  extension.  Leibniti, 
not  satisfied  with  the  pantheism  of  Spinoza, 
sou^t,  in  his  theory  of  atoms  or  monads,  to 
retain  the  ri^ts  of  finite  personality  and  tilings 
and  yet  to  avoid  the  crude  dualism  of  DescartM. 
All  things  have  souls  according  to  Leilmltz; 
the  wwu  oondsts  of  an  inflmte  numt>er  of 
them,  in  all  decrees  of  perfeetion.  If  we  aA 
for  the  nature  of  their  life,  inner  experience 
reveals  to  us  an  active,  real  force,  vW,  oar 
souls,  and  this  is  the  type  of  all  substance;  so 
that  in  the  world  both  lands  of  reality,  thought 
and  extension,  consist  of  perceiving  soul  life. 
With  this  view  may  be  compared  that  of  Berke- 
ley, who  carried  idealism  to  its  extreme  expres- 
sion in  his  dictum  that  the  being  of  things  is  in 
thdbr  being  perceived  (««e  =  peroipi). 

The  Empiricists,  Hobbes,  Locke,  Hume,  and 
Mill,  deveumed  tiieir  views  of  the  soul  along 
the  ilnm  laid  down  by  Bacon.  Hobbes  is  openly 
materialistic;  but  he  is  offset  by  the  cautious 
psychology  of  Locke,  who  finds  that  inner  feel- 
mg  undoubtedly  gives  us  the  consciousness  of 
B^,  though  not  the  substance  which  underlies 
it,  iriiich  ia  an  mdmown  quantity  whose  real 
eadstcnee  we  can  neither  do^natically  affirm  nor 
deuy.  These  ideas  Hume  carried  to  their  l<^cal 
eottclnsion  by  denying  any  existence  to  the  soul 
as  a  real  or  permanent  subject:  the  only  reality 
we  know  is  the  phenomenal  stream  of  impresr 
^<ms  and  ideas.  It  was  the  merit  of  this  analy- 
sis of  Hume  that  it  finally  woke  up  Kant, 
whose  views  have  greatly  influenced  recent 
thm^t.  By  an  anafysis  of  the  human  reason 
Kant  sou^t  to  show  that  Uie  real  significance 
of  the  smil  consists  in  the  moral  or  practical 
activity,  which  an  accurate  knowledge  of  the 
laws  of  thon^t  could  do  nothing  successfully 
to  overthrow.  If  the  system  of  Kant  caused  a 
theoretical  schism  between  the  reason  as  the 
knowing  activity  and  the  will  as  the  moral 
actirity,  the  reflections  of  Fichte,  Schelling,  and 
MegtA,  together  wiUi  the  labors  of  the  modem 
school  of  psychology,  have  done  much  to  heal 
the  toeaeh.  On  t£e  whole,  therefore,  we  may 
any  that  the  hypoAesis  of  a  soul  seenu  to  be 


demanded  both  as  a  ground  of  the  unity  of 
self-conscioueness  and  also  of  the  universe. 

Bibliography.  J.  T.  Beck,  Outlines  of  Bib- 
lical Payohology  (Edinburgh,  1877) ;  J.  B. 
Heard,  Tripartite  Mature  of  M<m  (ib.,  1882); 
H.  W.  Dresser,  In  Search  of  a  Soul  (New  York, 
1899) ;  David  Syme,  Boul:  Study  and  Argument 
(ib.,  1903) ;  James  Adam,  Doctrine  of  the  Celet- 
Hal  Origin  of  the  SotU  from  Piitdar  to  Plato 
(ib.,  1006) ;  George  Steran,  Ptjfohology  of  the 
Chrietian  Soul  (it^  1911). 

SOUIi.   See  Sboul. 

SOTTLB,  s6l,  Gideon  Lane  (1796-1879).  An 
American  educator,  bom  at  Freeport,  Me.  He 
studied  at  Phillips  Exeter  Academy  in  1813-16, 
and  graduated  from  Bowdoin  College  in  1818. 
Keariy  all  of  the  remainder  of  bis  life  was 

Kssed  at  Exeter  as  teacher  and  principal.  This 
:ter  office  he  held  from  1838  until  1873.  The 
school  under  his  management  took  a  hij;^  rank 
among  American  preparatory  schools. 

SOUI.E,  Joshua  (1781-1867).  A  bishop  of 
the  Methodist  Episcopal  Churdi  South,  bom  at 
Bristol,  Me.  He  began  to  preach  at  the  age 
of  17  and  was  admitted  to  the  New  Eng- 
land Conference  in  1799.  He  was  elected  book 
agent  in  1816,  and  during  his  Incumboicy 
founded  and  edited  the  Methodiet  Magazine, 
since  developed  into  the  MethodUt  BevieMK  He 
became  Bishop  in  1824.  When  the  church  di- 
vided in  1846  he  adhered  to  the  southern  section 
and  continued  in  the  bishopric.  Consult  H.  M. 
Dubose,  Life  of  Joehua  Soule  (Nashville,  1911). 

aOV'L%  ^W,  PiKBSE  ( 1 802-70 ) .  A 
French-American  statesman,  born  at  Castillon, 
France.  He  was  trained  for  the  priesthood  at 
Toulouse,  and  afterward  studied  at  Bordeaux. 
He  was  involved  in  a  conspiracy  against  the 
Bourbons  in  1817,  and  for  some  time  took 
refuge  in  Btem.  Later  he  ma  permitted  to 
retnm  to  France,  but  in  1825  was  sentenced 
to  imprisonment  for  articles  in  a  radical  news- 
paper reflecting  on  the  ministry.  He  escaped 
and  settled  in  New  Orleans.  There  he  was  ad- 
mitted to  the  bar.  In  1847  he  was  appointed 
to  fbe  United  States  Senate  to  fill  a  vacancy, 
and  was  elected  for  the  full  term  in  1849.  He 
represented  extreme  Southern  views,  and  was 
prominent  in  the  debates  on  the  compromise 
measures  of  1860.  President  Pierce  appointed 
him  MinistOT  to  Spain  in  1863.  He  favinvd  the 
insurrectlmi  In  Madrid  In  1864  and  united  with 
Bncbanut  and  Mason  in  the  Ostend  Manifesto 
(q.T.)  of  October  of  the  sune  year  relating  to 
the  annexBti<»  of  Cuba.  He  returned  to  the 
United  States  in  1866.  Soul«  at  first  opposed 
the  secession  of  Louisiana,  but  afterward  joined 
the  secessionists,  and  was  arrested  in  1862  for 
disWalty  and  imprlsfHied.  He  was  released  on 
condition  of  leavuig  the  eountry,  but  ran  the 
blockade  at  Charleston,  and  for  a  short  time 
served  on  the  staff  of  General  Beauregard.  In 
1863  he  went  to  Havana,  but  after  the  close  of 
the  war  he  returned  to  New  Orleans,  where  he 
died. 

SOUUi,  aSG^yt/,  Melchiob  Fb£d^c  ( 1800- 
47).  A  French  dramatist  and  novelist,  bom  at 
Foix.  He  was  expelled  from  the  law  school  in 
Paris  for  his  radicalism.  In  1824  he  published 
poems,  Amoura  frangaia,  and  in  1828  his  drama 
Bomdo  et  Juliette  was  produced  at  iba  Odgaa. 
In  1832  bis  play  Clotuds  was  performed,  fol- 
lowed by  othet  sueeessfnl  pieces,  the  best  known 
at  which  is  perhaps  La  eUnerie  dee  gmHa 
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(1846).  Among  his  novels  ma^  be  cited  he* 
deucB  oadavres  ( 1 832 ) ,  MSmotrea  du  diahle 
(1837-38),  Le  mattre  d^^oole  (1830),  Eulalie 
PofUOM  (1842),  and  Baturmn  Fiohet  (1847-48). 
Consult  Champicni,  f.  8ouU4,  m  vie,  cet  ouvragea 
(Paris,  1847). 

SOiniOUQUB,  as^nsSkf.  Emperor  of  Haiti. 
See  Faubtin  I. 

SOTTLT,  sMlt,  Nicolas  Jean  de  Turn,  Duke 
OF  Dalhatia  (1769-1861).  A  French  marshal, 
bom  at  Saint-Amans-la-Bastide,  Department  of 
Tarn.  He  entered  the  army  as  a  private  in 
1786,  and  became  geaexal  of  brigade  (1704) 
for  his  conduct  at  FTeurus.  In  the  retreat  after 
the  defeat  of  Stocka^^  (March  26.  1799)  he 
prevented  the  annihilation  of  the  French  army. 
Appointed  general  of  divisitm  (April  21,  1799) 
under  Massdna,  whom  he  ably  seconded  in 
Switzerland  and  Italy,  he  was  afterward  ap* 
pointed  by  Napoleon  to  a  colonelship  of  the  con- 
Bular  guards  and  became  an  ardent  supporter 
of  the  First  Consul.  He  was  created  marshal 
of  France  in  1804.  He  achieved  success  in  the 
campaign  aninst  the  Austriana,  especially  at 
AusterUtz  (Dee.  2,  1806),  where  he  pierced  the 
RuMian  centre.  Soult  did  good  service  in  the 
Prussian  campaign  of  1806,  fought  at  Eylau  in 
1807,  and  then  was  appointed  (Mvemor  of  Ber- 
lin and  created  Duke  of  Dalmatia.  He  was 
next  placed  at  the  head  of  the  Second  Coips  in 
Spain,  pursued  the  retreating  British  forces 
under  Sir  John  Moore,  attacked  them  at 
Corunna  (January,  1609),  and,  thou^  repulsed, 
forced  them  to  abandon  their  munitionB  of  war. 
He  occupied  Oporto  and  northern  Portu«U,  but 
Wellesley's  arrival  made  him  retreat.  In  Sep- 
tember, 1809,  he  became  commander  in  chief  m 
Spain,  gained  a  victory  at  Ocafia  on  November 
19,  and  the  following  year  subdued  Andalusia. 
In  attempting  to  succor  BadajoE,  he  was  de- 
feated by  Beresford  at  Albuera  (May  16,  I8I1). 
After  the  battle  of  Salamanca  and  the  British 
advance  on  Idbdrid,  Soult,  hit  plans  rejected 
for  transferring  the  theatre  of  war  to  Anduusia, 
demanded  and  obtained  his  recall.  In  1813  he 
fou|^t  in  Germany,  but  when  the  news  of 
French  defeat  at  Vitoria  reached  Napoleon 
Soult  was  restored  to  the  command  of  the  army 
of  Spain.  Later,  in  France,  by  a  system  of 
able  military  tactics  he  neutralized  the  strategy 
of  Wellington,  and  reduced  the  seven  months' 
campaign  to  a  trial  of  strength.  After  the 
enti7  of  the  allies  into  Paris,  he  unsuccessfully 
opposed  Wdlington  at  Tonlonse  on  April  10, 
1814.  He  became  a  Royalist  after  the  abdica- 
tion of  Napoleon,  and  was  made  Minister  of 
War;  on  the  return  of  the  Emperor  from  Elba 
he  abandoned  Louis  XVTII  ana  joined  the  Im- 
perial army.  After  Waterloo  he  was  banished 
and  not  recalled  till  May,  1819.  He  was  finally 
restored  to  his  honors,  and  took  an  active  part 
in  politics.  In  1827  he  was  created  a  peer  of 
France,  and  under  Louis  Philippe  repeatedly 
held  h^h  ofBces.  In  1845  he  retired  from  active 
duty,  and  in  1847  was  honored  with  the  appoint- 
ment of  marshal-general  of  France,  passing  his 
last  years  at  his  residence  of  Soultberg,  near 
Saint- Amans. 

Bihliograpliy.  His  MSmoires,  published,  in 
part,  by  his  son  (3  vols.,  Paris,  1854);  Alex- 
andre SalU,  Vie  politique  du  marichal  Soult 
(ib.,  1834);  Anacbarais  Combes,  Bittoire  luieo- 
dotique  de  Jeank  de  Dieu  Boult  (ib.,  1870) ; 
Clerc,  Campaigne  du  mor^eAal  Boult  done  lee 
Pyriniee  (ib.,  1898);  Carl  Bleibtren,  MenohM 
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Boult  (Berlin,  1902) ;  J.  B.  Dumas,  Ueuf  moit 
de  oampagne  d  la  tuite  du  mariohal  BoiUt 
(Paris,  1907). 

SOUKBT,  Binrmft',  Alexaiivbb  (1788-1846). 
A  Fr«ieh  poet  who  belmwed  to  the  flrst  group 
of  Bomantfeista.  He  triea  to  combine  elasucism 
and  romantieisni  and  failed  to  produce  a  really 
great  work.  At  different  times  he  held  various 
government  positions.  Besides  eev^al  dramas, 
of  which  the  best  known  were  Clytetntteetre  and 
Ba&l  (1822),  he  wrote  an  el^,  Paurre  fiUe 
(1814),  and  Jeemne  tPAro  (1826),  and  his  most 
pretentious  work,  a  long  poem  entitled  La 
divine  £pop4e.  "Re  was  elected  to  the  Academy 
in  1824. 

BOUND.  See  Aoousnca. 

BOUND,  RsooBDiife  of.   See  Phonoobafh. 

SOvMiJiSQ  LEAD.   See  Lead,  Sovndiro. 

BOUND,  RKPBtwuonoN  of.  The  recording  <a 
sound,  flrst  realized  by  Leon  Scott  in  the  pbo- 
nautogra^  constructed  in  1866,  and  then  devel- 
oped by  Cross,  Ktaig,  and  other  physicists,  was 
naturally  the  forenmner  of  all  attempts  at  re- 
production which  were  realized  in  practical  form 
in  the  telephone  (q.v.),  the  phonograph  (q.T.)» 
and  the  various  maehinea  developed  from  this 
fundamental  idea.  Reproduction  of  sound  de- 
pmds  on  the  impulses  communicated  to  the  air 
by  a  vibratory  diaphraem  which  may  be  set  in 
motion  either  elec^caUy,  as  in  the  case  of  the 
telephone,  or  mechanically,  as  in  the  phont^aph 
in  one  of  its  various  forms.  The  response  of  the 
vibratoiy  diaphragm  to  the  variations  in.  pitch 
and  amplitude  M  the  original  sound  TilnraticHi 
naturally  ewdltions  the  niitiifulness  of  the  re- 
production, and  the  nature  of  the  diaphragm  and 
its  mounting  have  been  the  subject  of  unceasing 
study  by  experts  of  telephone  and  phonograph 
companies.    When  the  movement  of  the  dia- 

Shragm  must  be  effected  by  an  electric  current, 
tien  a  sheet  of  iron  must  be  employed  so  that  it 
will  be  attracted  towards  the  poles  of  an  electro- 
magnet, depending  of  course  on  tibe  variations  in 
the  intensity  and  frequency  of  the  varying  cur- 
rents. On  the  other  hand,  if  the  movement 
of  the  diaphragm  is  effected  mechanically,  as 
throu^  the  agency  of  a  needle  which  is  in  con- 
tact with  a  moving  surface  indented  or  other- 
wise marked,  then  the  diaphragm  can  be  of  mica, 
glass,  or  other  material  which  will  vibrate  ac- 
cording to  the  stimulation  it  receives  throu^ 
the  needle. 

In  connection  with  the  reproduction  apparatus 
the  stylus  that  traverses  tiie  record  proof  of 
the  disk  or  blinder  of  the  phom^aph  must  be 
considered.  It  will  be  recalled  that,  m  a  record 
designed  for  a  cylinder  or  a  disk  where  'the 
wave  line  is  recorded  up  and  down  in  a  vertical 
plane,  the  curve  is  U-shaped  and  varies  in  depth, 
whereas,  if  the  curve  is  in  a  lateral  direction,  it 
is  V-shaped  and  extends  in  a  wavy  direction 
along  its  spiral  path.  In  the  flrst  type  of  In- 
strument a  diamond  or  sapphire  point  is  used 
with  tiie  stylus,  as  it  fits  in  the  U-shaped  curve, 
being  ground  to  a  spherical  point.  On  the  other 
hand,  in  the  disk  record  the  record  is  made 
laterally,  and  for  reproduction  a  steel  needle  is 
employed,  and  it  should  be  used  but  once  and 
then  discarded,  as  it  wears  itself  and  then  dam- 
ages the  record.  Such  a  needle,  used  for  a  sec- 
ond time,  not  only  injures  the  record,  but  pre- 
vents the  best  results  being  obtained,  as  the 
needle  itself  becomes  worn  and  has  too  long  a 
base  bearing  for  satisfactory  tone  rendering. 
In  some  of  the  modem  machines,  in  most  of 
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which  the  resonance  horn  has  been  replaced  by  a 
sonorous  cabinet  of  wood,  the  reproducing  ap* 
paratus  is  arranf^  so  that,  b^  a  transfer  of 
Bonnd-box  inechaniBm,  the  machine  can  be  made 
aTidlable  tm  records  with  either  lateral  or  ver- 
tioU  undv^tions,  playing  either  with  equal 
foeility.  See  Gbajiophohb;  Oraphofhonb  ; 
Phokooraph,  and  bibliography  there  given. 

SOUND,  SOUNDING  (probably  from  Lat. 
tub,  under  +  undare,  to  unaulate).  The  opera- 
tion of  ascertaining  the  depth  of  water.  In 
shallow  waters  (less  than  20  fathoms)  the 
depths  are  ascertained  with  the  lead  and  line 
(see  LsAD,  SouNDZNO);  io  greater  depths  the 
deep-sea  load  and  line  are  used  or  else  a  sound- 
ing machine.  Beyimd  a  dmth  of  200  fathoma 
aonndinga  are  uot  used  for  the  purpOM  of  navi- 
oating  vessels;  but  *'deq»-sea''  soundings  are 
raken  in  all  depths  In  order  to  aacertun  the 
shape  and  character  of  the  ooean  bottom  and 
its  organisms,  Uring  and  dead.    See  Dd-8ea 

Few  attempts  to  ascertain  the  depth  of  the 
ocean  were  made  before  the  beginning  of  the 
nineteenth  century,  and  It  was  not  unBl  about 
1850  that  tile  inTestigations  were  at  all  sys- 
tematic. The  disadvantages  under  which  earlier 
expeditions  labored  were  such  as  to  preclude  not 
only  rapid  but  reliable  work.  For  tiie  lines 
rope  of  ordinary  character  was  used,  and  the 
sinkers  employed  were  generally  too  light.  The 
weight  of  the  rope  after  it  became  water-soaked 
was  great,  and  its  bulk,  with  that  of  the  reels, 
very  teoublmnne.  Inadequate  b inkers  caused 
the  line  to  run  out  very  slowly,  and  the  reeling 
in  was  both  laborious  and  tedious.  Many 
soundings  were  made  from  boats,  which  still 
farther  reduced  the  speed,  especially  that  of 
preparing  to  cast  and  of  reeling  in.  The  first 
attempt  (so  far  as  known)  to  use  wire  for 
the  line  was  that  of  the  well-known  exploring 
expedition  sent  out  by  the  United  States  Navy 
Dqiartment  in  1888.  The  wire  was  of  copper, 
about  A  <rf  an  indi  in  circumference,  with  acd- 
dered  and  twisted  splices.  Owing  to  lack  of 
appliances  for  handling,  it  always  broke  at 
600  to  1000  fathoms,  ana  its  use  was  abandoned. 
In  August,  1804,  Captain  Bamet,  R.  N.,  made 
a  sounding  in  2000  fethoms  with  iron  wire. 
This  also  broke,  and  no  more  attempts  with  it 
were  made.  Three  months  later,  Ueut.  J.  C. 
Walsh,  U.  8.  N.,  In  the  United  States  schooner 
Taney,  tried  to  use  steel  wire,  but  his  efforts 
were  unsuccessful,  the  wire  being  too  laige  and 
the  sinkers  too  small.  He  reported  soundings 
of  6700  fathoms  and  no  bottom,  bat  the  deptii 
was  actually  less  than  half  as  great. 

Much  work  continued  to  be  done  with  rope 
lines  both  before  and  after  tiiese  experiments, 
but  especially  afterward.  In  1840  Captain 
James  F.  Ross  first  noted  time  intervals  in 
sounding;  he  also  ussd  heavy  sinkers,  and  his 
results  wa«  exceeding  aoeurate  for  those  days, 
llie  question  of  time  intervals  was  taten  up 
and  perfected  by  Lieutenant  (afterward  Ad- 
miral) Taylor,  and  other  officers  of  the  United 
States  navy,  and  their  observations  were  of 
great  importance  in  determining  the  accuracy 
of  deep-sea  work  before  the  invention  of  the 
Thomson  sounding  machine.  For  a  time  the 
United  States  Navy  Department  abandoned  the 
use  of  boUi  wire  and  rope,  and,  at  the  instance 
of  Lientenant  Maury,  adopted  waxed  flax  twine, 
weighing  only  nine  pounds  to  the  statute  mile. 
Betwean  1861  and  1808  much  of  the  Atlantic 


was  explored  by  United  States  vessels  and 
hundreds  of  soundings  taken  (using  the  twine 
mostly)  with  fairly  accurate  results,  though,  as 
no  q>eciniens  of  the  bottom  were  obtained,  Uiey 
were  oprai  to  questitm.  In  1853-54  Passed  Mid- 
shipman J.  M.  Brooke,  U.  S.  N.,  brou^t  out  his 
cup  and  detachable  sinker,  which  enabled  speci- 
mens of  the  bottom  to  be  obtained  while  using 
a  heavy  weight  io  keep  the  line  taut  when  run- 
ning out.  Brooke  also  developed  his  table  of 
"standard  caste"  utilizing  the  time  interval  and 
weight  of  line  out  and  much  improved  the  sound- 
ing apparatus. 

The  Civil  War  put  an  end  to  the  deep-sea  work 
of  the  United  States  navy  for  many  years,  but 
it  was  carried  on  most  successfully  by  tiie 
British,  eqiecially  by  Captain  (afterward  Ad- 
miral) F.  P.  Shortland,  who  improved  the 
Brooke  sounding  machine,  and  was  one  of  the 
first  to  enunciate  the  important  rule  in  regard 
to  tension  on  the  line:  "A  sounding  line  should 
not  be  permitted  to  run  free,  but  should  be 
resisted  by  a  force  equal  to  the  weight  in  water 
of  a  length  of  the  line  equal  to  uie  deptii  to 
be  determined."  The  suecesa  of  the  Brooke  de- 
vice and  ita  modiflcaticms  in  hrin^^ng  up  q>eci- 
mena  of  the  bottom  and  ita  orguiisms  attracted 
the  attention  of  naturalists  and  geologists,  and 
dredging  in  great  depths  was  attempted.  The 
reeulta  of  the  earlv  (1867-60)  work  of  Count 
Pourtales  under  tne  direction  of  the  United 
States  Coast  Survey  brought  about  renewed  in- 
terest by  showing,  as  Pourtales  says,  "that 
animal  ufe  exista  at  great  depths  in  as  great 
an  abundance  as  in  shallow  water."  In  1872 
the  British  government  fitted  out  the  celdn-ated 
Challenger  expedition  (q.v.)  for  investigating 
everything  connected  with  the  ocean  depths. 
Although  Sir  William  Thomson  had  invented  his 
sounding  machine  and  submitted  it  to  the  Brit- 
ish Admiralty  months  before  the  Challenger  was 
ready,  it  was  rejected  for  imperfections  which 
might  have  been  easily  eorreeted,  and  the  Chal- 
lenger Sidled  with  her  antiquated  outfit  of 
sounding  material,  whereby  time  was  lost  as 
well  as  space  for  supplies  and  specimens.  The 
United  States  ship  Tueearora  under  Captain 
Belknap  sailed  from  San  Francisco  only  four 
months  after  the  Challenger,  but  the  United 
States  Navy  Department  was  wise  enough  to 
supply  her  with  one  or  more  Thomson  marines 
in  addition  to  the  ordinary  rope  outfit.  The 
new  machines  were  easily  l»rou^t  into  working 
shape  by  the  Tu9carora'$  officera,  and  after  a 
few  trials  entirely  superseded  the  old  apparatus. 
Since  that  time  all  deep-sea  work  has  been 
done  by  machines,  and  thousands  of  soundings 
have  been  taken  to  determine  the  location  for 
submarine  cables  which  have  now  become  so 
numerous. 

The  Thomson  sounding  machine  is  of  two 
types,  deep-sea  and  coasting.  The  latter  is 
now  used  by  nearly  all  large  steamers  and  by 
many  small  ones.  It  consista  of  an  iron-braced 
wooden  framework  or  casing  which  incloses  a 
steel  drum  about  18  inches  in  diameter  and 
three  inches  thick.  The  disks  forming  the  sides 
of  the  drum  project  beyond  the  circumference, 
forming  a  broad,  deep  groove  for  carrying  the 
wire  (3-stranded  mlvanittd  wire  rope  is  now 
generally  used).  On  each  side  are  cranks  for 
winding  in,  and  on  one  side  there  is  a  friction 
brake  and  cluteh,  while  on  the  other  there  is 
a  dial,  showing  the  number  of  fathoms  (0  to 
200)  out,  whidi  Is  operated  l^-  gearing  from 
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the  axle  of  the  drum.  The  Binker  eonslRts  of  a 
lead  of  the  usual  shape,  weighing  about  22 
pounds,  through  which  is  thrust  an  iron  rod, 
the  whole  siiuer  being  40  inches  long  from 
bottom  of  lead  to  tcrp  of  rod.  The  wire  rope 
is  made  fast  to  a  fathom  or  two  of  small  am 
line,  which  is  secured  at  the  other  end  to  an 
eye  in  the  upper  end  of  the  sinker  rod.  The 
manner  of  obtaining  the  depth  is  independent  of 
the  length  of  wire  out,  and  the  depth  is  regis- 
tered by  means  of  a  Thomson  chemical  tub^  a 
Tanner-Blish  tube,  or  the  depth  recorder.  The 
Thomson  tube  is  a  Voider  glass  tube,  ^lont  two 
feet  long,  closed  at  one  end,  and  filled  with 
chromate  of  silver.  It  is  placed  in  a  slightly 
larger  brass  tube,  which  has  holes  in  it  to  admit 
the  sea  water  freely  and  is  lashed  to  the  sinker. 
The  machine  is  installed  near  the  stem  or  on 
the  ship's  rail.  To  soiind,  the  sinker  is  lowered 
over  the  stern,  the  line  dropped  in  a  fair  leader 
to  insure  free  running,  and  when  all  is  ready 
the  brake  is  tripped  by  a  movement  of  the 
crank.  The  sinker  drops  rapidly  to  the  bottom 
and  the  moment  it  readies  it  the  line  sbuto  per* 
oeptiUy  and  the  reel  is  stopped.  The  line  ia 
then  reeled  in.  If  the  Tbomson  tube  is  used,  it 
is  removed  from  tlie  brass  receptacle  and  laid 
against  a  special  scale.  The  sea  water  has 
forced  itself  in  the  open  end  to  a  distance  de- 
pending upon  the  pressure  (i.e.,  the  depth); 
as  far  as  it  reaches  the  ch^ical  in  tiie  tabe  ia 
discolored,  and  this  point  falls  abreast  the  divi- 
sion of  the  scale  which  oorresponds  to  the  depth 
of  water.  Since  the  measurem«it  is  independ- 
ent of  the  amount  of  wire  out,  the  sounding 
may  be  taken  with  the  ship  going  at  full  speed 
if  the  depth  iB  not  too  great.  The  Tanner-Blish 
is  similar  to  the  Thomson  tube,  except  that  it 
contains  no  chemical.  If  the  tubes  are  kept 
carefully  dried  the  distance  the  water  has  risen 
ia  easily  noted;  and  by  redrying  the  tubes  they 
may  be  used  over  and  over  again.  The  depth 
recorder  works  on  a  similar  principle,  and  ia 
attached  to  the  sinker  in  the  same  way.  The 
pressure  of  the  water  acts  against  a  piston 
which  compresses  a  spring  and  carries  a  sliding 
index.  When  the  pressnre  is  slacking  the  piston 
returns  to  its  initial  position  under  pressure  of 
the  spring,  but  the  index  remains  at  the  point  of 
the  scale  to  which  it  is  pudied,  so  Uiat  the 
depUi  is  read  off  at  once. 

The  Thomson  ooanding  machine  for  great 
depths  is  similar  to  the  small  one,  but  has  » 
special  form  of  bralce  which  mdjusta  the  tension 
in  accordance  with  Capteln  Shortland's  rule, 
and  has  of  course  a  mnen  gr^tter  length  of  line. 
The  Sigsbee  machine  is  much  used  in  the  United 
States  navy.  It  differs  from  the  Thomson 
chiefly  in  having  an  automatic  spring  governor 
to  ease  the  strain  on  the  wire  due  to  the  motion 
f>f  the  ship;  thon^  there  are  other  points  of 
dissimilarity.  It  Is  tiie  invention  of  Admiral 
C.  D.  Sigsbee,  of  the  United  States  navy,  who 
did  much  deep-sea,  depth,  and  current  work  in 
the  Atlantic  and  Gulf  of  Mexico.   See  Bathm- 

STEB;    DzEP-SEA  EZPLOBATION;  HTimOOBAPHT; 

OCEANOQBAPHT. 

SOTTP-FIN  SHABK.   See  On,  Shabk. 

SOUBES,  OnnoB.   See  Rouaio  liimATCTB. 

SOUB  OTK.   See  Black  Guh;  Ooh  Tbee. 

S0X7B  807.   See  Cdbtabd  Apple. 

BOiraA,  Fbei  Lutz  dk  (Manobl  db 

SoiTSA  COUTiHBO)  (1555-1632).  A  celebrated 
Pcntngnese  monk  and  a  writer  of  polished  prose. 
He  bdonged  to  the  powerful  family  of  Sousa 


Coutinho.  Without  finishing  his  studies  at  the 
University  of  Coimbra,  he  joined  the  Order  of 
Malta,  saw  service  against  the  Moorish  pirates 
in  the  Meditvranean,  and  was  aent  a  prisoner 
to  Argel.  After  readiing  home  again  he  spent 
the  years  r664-9fi  quie^  in  literary  pursuits 
and  military  duties;  but  national  disasters 
drove  him  into  exile  for  some  years,  and  do- 
mestic sorrows  finally  ( 1013)  led  him  to  join  the 
Dominican  Order.  His  principal  works  are  the 
Historia  de  S.  Domingo9  and  Armaea  d'el  rei 
D.  JoOo  terceiro.  Consult  Sousa  Viterbo,  Uamoel 
de  8<»ua  Coutmho  (Lisbon,  1902). 

SOUSA,  aSB'tk,  Joan  Phxup  (1854-  ). 
An  American  bandmaster  and  composer.  He 
was  bom  in  Washington,  D.  C,  ana  was  edu- 
cated there.  He  held  the  podtion  of  bandmaster 
of  the  United  States  Marine  Corps  at  Washing- 
ton from  1880  tmtil  1892,  and  during  that 
period  made  the  organiEation  one  of  the  finest 
military  bands  in  America.  In  1892,  in  con- 
junction with  David  Blakely,  he  formed  the 
organization  now  known  aa  Sousa's  Band,  with 
whidi  he  tonred  tiie  United  States  and  Eun^ 
In  I9I0-I1  he  made  a  tour  of  the  world,  meeting 
witii  phenomenal  success  everywhere.  During 
the  season  of  1915-16  he  played  at  the  New 
York  Hippodrome.  His  compositions,  both 
operatic  and  instrumental,  have  been  eminently 
successful.  His  ability  as  a  composer  of 
marches  soon  secured  for  him  the  popular  title 
of  "The  March  King."  His  ecMupositiims  include 
the  following  typena:  The  BmuggUra  (1879), 
D49ir4e  (1884),  The  Queen  of  Heartg  (1886), 
El  Capitdn  (1893),  The  Bride  Elect  (1897), 
The  Charlatan  (1898),  Chrie  and  the  Wonderful 
Lamp  (1900);  five  suites;  a  symphonic  poem; 
and  numerous  stirring  marches,  which  have  be- 
(MHue  immensely  popmar.  His  collection  of  ar- 
ranged "National,  Patriotic,  and  Typical  Airs 
ot  All  Countries"  has  been  officially  adopted  by 
the  United  States  Navy  Department,  and  is  in 
the  collection  of  service  bands  throu^out  the 
civilized  world. 

SOUSA,  Bj/zA,  or  SOUZA,  Mabtiu  Affonso 
DR  (c.1500-64).  A  Portuguese  colonizer  and 
administrator,  bom  at  Braganca,  Province  of 
Trasos-Montes.  In  1530  he  was  sent  with  five 
shim  and  a  force  of  400  to  explore  the  coast 
of  New  Lusitania  (Bnudl),  of  which  he  yn» 
appointed  Governor,  and  to  found  there  a  eolmy 
and  distribute  Umd.  It  has  been  sidd  that  he 
wu  the  disooivner  of  the  bay  which  be  entered 
on  Jan.  I,  1631,  and  which,  supposing  it  to 
be  a  river,  he  named  Rio  de  Janeiro.  (The  same 
story  is  told  in  connection  with  the  supposed 
discovery  by  Andrfi  Gon^^lvee,  on  Jan.  I.  1602.) 
Sousa  surveyed  the  coast,  and  on  Jan.  22, 
1532,  founded  on  SSo  Vicente  Island,  near  the 
present  Santos,  the  first  Portuguese  colcoiy  in 
Bra^.  The  Ccdony  of  Piratinii^ja,  the  preeoit 
Sao  Paulo,  on  the  bank  of  the  Piratininga 
Bivo-,  was  fotmded  under  his  directimi.  In  1583 
he  returned  to  Portugal,  where  he  received  Sfio 
Vicente,  the  foremost  of  the  captaincies  into 
which  Brazil  was  divided.  This  he  ruled  as 
absentee  proprietor. 

SOUTBB,  sou'tSr,  Alkxandkb  (1873-  ). 
A  British  classical  schtdar,  bom  at  Perth,  Scot- 
land. He  was  educated  at  Kmbert  Ckvdon's 
College,  Aberdeen  Universi^,  and  Gkmville  and 
Caius  College,  Cambridge.  At  Aberdeen  Uni- 
versity he  held  various  positions,  after  ISll 
being  regiua  professor  of  humani^  and  after 
1918  lecturer  in  medioval  paleography.  In 


Digitized  by 


Google 


SOUTH 


305 


SOUTH  APBICA 


IM^ll  he  served  as  Yates  professor  of  New 
Testament  Oreek  and  exegesis  at  Mansfield  Col- 
lege, Oxford.  Besides  editions  of  Robert  O^vie's 
Bora  LatitKS  <  1901 )  and,  witb  Oeoi^  Mii^leton, 
of  Uvy,  Bode  XXVIII  (1902).  be  published:  De 
OodMMiu  JfonusortpfM  Augviini  QiMnMoiwm 
(1005);  A  Btvdy  of  Ambntiatter  (1906);  The 
Commentarj/  of  P0lagiua  on  the  Bpigtlea  of  Paul 
(1907);  2iovum  Tettamewtum  Grace  (1910); 
Tgart  and  Canon  of  the  Neto  Testament  (1913). 

SOUTH,  Sib  Jambs  (1785-1867).  An  Eng- 
lish astronomer,  bom  in  Soutbwark.  He  was  a 
menaber  of  the  College  of  Surgeons  and  dis- 
played great  profeedonal  aUlities,  but  later  in- 
clined to  astnmoiny.  In  conjunction  with  the 
younger  Herschel  (q.v.)  be  undertook  a  series 
of  obsOTfttions  which  were  presented  to  the 
Royal  Society  in  a  memoir  c<»itaining  micro- 
metrical  measurements  of  380  double  stars,  and 
oonflrming  tbe  elder  Herscbel'a  inferences  re- 
garding orlutal  motion.  For  this  he  received 
the  gold  medal  of  the  Astronomical  Society  in 
1826.  In  the  same  year  he  was  also  awarded 
the  Copley  medal  of  tbe  Royal  Society.  In 
1886  he  removed  hii  obsnrvatory  to  Passy,  notr 
Puis.  Here  be  made  a  series  of  observations 
on  468  compound  stars,  of  which  160  were  new, 
and  convinced  Idiplace  of  the  reality  of  revolv- 
ing stars.  South  was  one  of  the  founders  of  the 
Astronomical  Society  and  its  first  president. 
He  was  knighted  in  1830.  He  observed  Encke's 
comet  (1828  and  1838),  Manvais's  (1844),  and 
Vice's  (184S).  His  observation  of  a  sharp  oc- 
cultatifHi  by  Mars  of  a  small  star  in  Leo  dis* 
proved  the  existence  of  an  extensive  Martian 
atattospbere. 

SOUTH,  RoBEBT  (I634-17I6).  An  Anglican 
preacher,  bom  at  Hackney.  In  1663  be  was 
promoted  to  a  prebendal  stall  at  Westminster, 
and  in  1670  became  a  canon  of  Christ  Church, 
Oxford,  and  was  later  chaplain  in  ordinary  to 
Charles  II.  When  the  revolution  of  1088  was 
aeeompliahed  he  gave  his  adhesion  to  it,  but 
refused  pr^erment.  A  standi  adherent  of  the 
Church  of  England,  he  waged  unsparing  war 
against  Romanism  and  against  Puritaniun  and 
other  forms  of  dissent.  He  is  now  chiefly  re- 
membered by  bis  sermons,  masterpieces  of 
vigorous  sense  and  sound  English,  abounding  in 
lively  and  witty  matter.  T^e  best  edition  of 
his  sermons  is  that  by  W.  6.  T.  Shedd  (New 
York,  1860-71),  with  a  memoir.  Consnlt  also 
W.  C.  Lake,  "Sontii  the  Rhetorician'*  in  CUmie 
Preachers  of  the  BngUah  Church  (London, 
1877 )_;  

SOUTH,  Univkbsitt  of  the.  An  institution 
lor  higher  education  founded  at  Sewanee,  Ten- 
nessee, in  1867  under  the  auspices  of  the  Prot- 
estant Episcopal  church  in  the  South.  A  tract 
of  8000  acres  was  secured  as  a  site,  $500,000 
was  subscribed  for  an  endowment  fund,  and  the 
corner  stone  of  tbe  central  building  was  laid 
just  previous  to  the  Civil  War.  At  the  end 
of  the  war  the  pledges  of  the  endowment  could 
not  be  realized,  but  funds  were  secured  to 
b^n  tbe  institution  on  a  small  scale,  and  it 
was  opened  in  1868  with  a  grammar  school  and 
an  academic  department.  A  theological  depart* 
ment  was  opened  about  1878,  a  medical  depart- 
ment in  1802,  and  a  law  department  in  1803. 
The  two  latter  were  discontinued  in  1910.  The 
college  domain,  mostly  covered  with  virgin 
lorerts,  is  situated  on  a  plateau  of  the  Cmn- 
berland  Ifonntains,  about  100  feet  above  the 
forroanding  valleys.   Tbe  permanent  bnUdinga, 


12  in  number,  stsjid  in  a  reserve  of  100  acres, 
and  are  valued  at  $800,000.  Tbe  degrees  c<m- 
ferred  by  the  university  are  B.A.  (20  courses), 
M.A.  (16  courses),  B.C.E.,  C.E.,  and  in  theol- 
ogy, B.D.  The  work  is  mostly  prescribed. 
AU  students  who  have  passed  a  certain 
number  of  university  examinations,  and  are 
of  sufficient  maturity  in  age  and  diarmetw  are 
formed  into  a  body  of  gownsmen,  disUngulahed 
by  the  academic  dress,  and  enjoy  certain  privi- 
leges and  immunities.  In  1916  the  focul^  num- 
bered 26,  and  the  student  body  273.  The  libruy 
contained  41,000  volumes.  The  president  in 
1910  was  Right  Rev.  A.  W.  Knight,  D.D. 

SOUTH  APBIGA.  Tbe  part  of  Africa  south 
of  tiie  Zambesi  Rinr;  an  area  with  so  mudi  in 
common  in  the  diuaoter  of  the  physicid  fea- 
tures, the  climate  (ud  the  circumstances  deter- 
mining the  economic  development  that  it  is 
conveniently  considered  a  distinct  unit.  With 
an  area  of  1,100,(K>0  square  miles  and  a  sea- 
board of  more  than  3000  miles,  it  is  com- 
mercially a  single  trade  r^on.  Its  collective 
commerce  is  known  technically  as  the  "Cape 
trade."  The  colonies  and  protectorates  which 
are  wholly  or  in  part  in  Sfnith  Africa  are: 
PortugucBe  East  Africa,  German  Southwest 
Africa,  and  the  British  possessicnis,  tbe  Union 
of  South  Africa  comprising  the  provinces  of  tiie 
Cape  of  Good  Hope,  Natal,  the  Orange  Free 
Stata  and  tbe  Transvaal,  tbe  Bech  nan  aland 
Protectorate,  Basntoland,  and  Rhodesia  (Soutii- 
em)  (qq.v.). 

TopograiAy.  Tbe  coasts,  lilra  tiioee  of  tiw 
rest  ot  Africa,  are  chiefly  strai^t  and  unbroken. 
They  are  deficient  in  harbors  and  thus  beaten 
by  never-ceasing  ocean  surf.  The  west  shore 
is  different  in  aspect  from  the  south  and  east, 
it  being  low  and  sandy  and  the  lands  behind 
are  barren  and  dismal.  The  south  and  east 
shores,  though  on  tbe  whole  as  regular  and  un- 
broken as  the  west  coast,  are  attractive  in  ap- 
pearance, with  evergreen  sk^>es,  picturesque 
ttays,  and  wooded  klmfs.  All  west  coast  porta 
are  roadsteads  excepting  Saldanha  Bay,  a 
aploidid  natural  harbor  but  laclcing  a  hinter- 
land and  therefore  undeveloped,  and  Cape  Town, 
which,  at  enormous  expense,  has  been  made  safe 
for  shipping.  On  the  sontii  coast  Fort  Eliza- 
beth and  East  London  have  been  made  available 
for  large  trade  by  artificial  improvements,  but 
tbe  strong  southeasterly  summer  winds  often  pre- 
vent  large  ships  from  lyiiw  alongside  the  ends 
of  the  pfers,  especially  at  the  former  port.  Tbe 
east  coast  has  in  Delagoa  Bay  the  only  first- 
class  harbor  in  Africa,  and  one  of  the  finest  in 
the  world.  The  port  of  Durban  on  this  coast 
has  been  rendered  good  artificially,  and  the  port 
of  Beira  and  the  Cbindc  branch  of  the  Zambezi 
delta  are  also  available  for  large  shipping.  Most 
of  the  interior  of  South  Africa  consista  of  hi^ 
plateaus,  elevated  so  far  above  the  sea  level 
that  the  influences  of  the  temperate  zone  are 
extended  hundreds  of  miles  to  uie  nwth  of  the 
Tropic  of  Capricorn.  The  high  elevation  of 
the  most  of  South  Africa  Is  the  chief  element 
in  ita  geographic  unity.  It  is  estimated  that 
tiie  area  of  the  r^on  which,  in  respect  of  tem- 
perature, is  well  adapted  to  become  a  home 
of  tbe  white  race,  is  one-fifth  as  targe  as  the 
area  of  tbe  United  States  (exclusive  of  Alaska). 

^e  rise  of  the  surface  from  the  coast  of  all 
South  Africa  to  considerable  altitudes  in  tbe 
intoior  is  rapM.  I^m  the  western  half  of 
the  south  coast,  the  ascent  is  made  in  well- 
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marked  terraces,  the  innermost  of  which  form 
table-lands  of  3000  feet  or  more  in  heisht,  known 
as  Karroo*.  The  Southern  Karroo  and  the  Bok- 
kerelt  are  1000  to  2000  feet  higli.  Next  oome 
the  Great  Karroo  (avenujie,  3000  feet) ;  thai 
the  loftiest  of  the  C^pe  plateans,  the  Northern 
Karroo  (2700  to  6000  feet) ;  then  the  diamond 
fields  countrr  and  the  wide  plains  of  the  Orange 
Free  SUte  Province  (4000  to  5000  feet);  the 
still  more  extensive  plateau  of  the  Transvaal 
(5000  to  7000  feet) ;  and  the  more  diversified 
uplands  ot  ibe  S^tabdtelaiid  and  Mashonaland 
region  at  a  UtUe  lower  level,  sloping  gradually 
to  the  plfldn  of  the  Zambezi.  In  the  west  the 
irr^fular  highlands  of  Damaraland  and  Na- 
maqnalsnd  rise  etenily  from  the  Atlantic  coast 
plain,  and  merge  ind^nitelv  with  the  vast  cen- 
tral plains  of  Bechuanaland  and  the  dreary  ex- 
panse of  the  Kalahari  Desert,  once  the  floor 
of  an  inland  sea  and  now  about  4000  feet  above 
'  the  sea  leveL  In  the  east  and  southeaat  the 
lowlands  ot  Portuguese  East  Africa  and  the 
coast  plain  and  plateau  of  Natal  are  skirted  in- 
land precipitously  by  the  mighty  rampart  of  the 
Drakensberg  and  other  ranges  that  wall  the 
lofty  interior  plateaus.  Many  of  the  mountains 
at  the  edge  of  the  plateaus  or  rising  within 
them  have  an  altitude  of  0000  to  10,000  feet. 
The  culminating  points  appear  to  be  the  Mon- 
taux  Sources Tll.lSO  feet),  Cathkin  Peak  (18,- 
000),  and  Giant's  Castle  (11,000). 

Hydrography.  The  Zambezi  alone  is  im- 
portant for  navigati(Hi  althou^  it  is  intra*- 
rupted  by  falls  and  its  mouth  is  checked  with 
sand.  Toe  Orange  is  the  only  other  river  of 
any  length  but  is  navigable  only  a  few  miles 
up.  The  smaller  rivers  are  not  navigable  ex- 
cepting the  Buffalo  River,  which  with  great  dif- 
fleolty  has  been  made  available  (or  ocean  steam- 
ers to  East  London,  near  its  mouth.  The  Zam- 
bexi  is  navigalde  for  about  260  miles  from  the 
sea.  Hie  north  central  portion  of  the  r^on 
is  an  area  of  interior  drainage;  the  waters  dis- 
appear in  many  "salt  pans,"  where  evaporation 
leaves  an  incrustation  of  salt  on  the  surface. 

Climate.  There  are  only  two  seasons:  sum- 
mer (October  to  March)  and  winter  (April  to 
Se|itember).  Exc^t  in  the  south  and  east 
coastal  rcsfons  the  low  average  of  atmospherio 
humidity  »  a  marked  characteristic.  Pulmonary 
invalids  from  Europe  prolong  their  lives  in 
the  dry,  bracing  air  of  the  plateaus.  January 
is  usually  the  hottest  month,  with  average  maxi- 
mum temperatures  of  82"  F.  to  100'  F.  July  is 
usually  the  coldest  month,  with  temperatures 
ranging  from  20'  F.  to.  10*  F.  .  The  Transvaal 
Province,  altihoufih  partfy  within  the  tropics,* 
stands  so  high  above  the  sea  that  the  mean  an- 
nual temperature  is  only  68.64*  F.,  or 
about  6.30*  above  the  mean  summer  tempera- 
ture of  England.  Althon^  entirely  within  the 
tropics,  the  annual  temperature  range  in  Ma- 
tabeleland  and  Mashonaland  is  from  36  to  86 
degrees,  so  that  these  regions  are  by  no  means 
tropical.  The  Zambezi  valley  and  Portuguese 
East  Africa  are  low,  moist,  and  very  unhealth- 
ful.  More  than  half  of  South  Africa  is  deficient 
in  rainfall.  The  soniarid  r^on  includes  the 
mtire  western  half  of  the  country,  which  is  dry 
because  South  Africa  depends  for  most  of  its 
rain  upon  the  winds  of  the  Indian  Ocean,  and 
the  east  ooastlands  and  highlands  receive  the 
larger  part  of  the  precipitation,  as  the  winds 
move  westward.  The  Great  Karroo  and  Great 
Namaqualand  have  less  tlian  0  inches  of  rain 


in  the  year.  With  the  exception  of  the  Portu- 
guese coastlands  and  the  Zambezi  belt,  South 
Africa  is  one  of  the  most  healthful  and  salu- 
brious regions  in  the  wwld. 

Tlora.  The  veldt  and  the  karroo  are  the  dis- 
tinctive features  of  South  Africa.  The  word 
veldt  (=  field)  is  applied  to  the  enormous 
areas  of  rolling  pasture  lands  found  in  the  prov- 
inces of  the  Cape  of  Good  Hope,  the  Orange  Free 
State  and  the  Transvaal,  and  parts  of  Bechuana- 
land, covered  with  rough  aeruoby  grass,  mimosa, 
acacia,  and  other  bosbeii  also  to  the  herbage  it- 
self, as  the  mnet  veldt  and  the  sour  vddt. 
name  karroo  is  taken  from  the  little  karroo 

Elant,  relished  by  sheep  and  goats  and  the  best 
ind  of  bush  for  the  domesticated  ostrich.  The 
largest  tract  of  karroo  is  a  rwion  about  two- 
thirds  as  large  as  Scotland,  m  the  interior 
of  the  Cape  of  Good  Hope  Province.  All  South 
African  plains  and  plateaus  that  are  interme- 
diate benreen  the  grass  and  bush-covered  vddt 
and  absolute  desert  are  karroos.  Both  the 
karroo  and  the  Kalahari  desert  need  only  the 
rain  that  sometimes  falls  on  them  to  be  quickly 
clothed  with  grass  and  shrubs.  The  plant  life 
common  to  deserts  and  the  ve^tation  of  the 
veldt  and  the  Icarroo  are  the  distinctive  features 
of  the  flora;  to  which  are  to  be  added  the  trop- 
ical v^ietation  which  girdles  South  Africa  along 
Ita  low,  hot  north  and  east  fringes,  uid  the  but 
of  European  flora,  including  the  northern  cere- 
als and  the  vine,  across  the  south  end  of  Africa. 

Fauna.  The  animal  life  is  perhaps  match- 
less, and  is  certainly  unsurpassed.  It  includes 
the  lion,  elephant,  hippopotamus,  rhinoceros 
(black  and  white),  buffalo,  zebra,  numerous  va- 
rieties of  antelope,  the  giraffe,  wart  hog,  hyena, 
and  jackal.  Slaughter  of  wild  animals  has  been 
ruUifess  over  the  aettied  parts  of  the  countiy, 
but  ibewe  are  still  wide  areas  known  aa  "sports- 
men's paradises."  In  the  Cape  of  Good  Hope 
Province  is  the  greatest  oraitre  of  ostrich  farm- 
ing, and  during  1912  a  yield  of  over  $10,000,000 
in  feathers  was  realized. 

For  further  informatim,  see  the  component 
parts  of  South  Africa;  also  Umoir  or  Sddth 
AracA. 

Bibliography.  Antiquities:  J.  P.  Johnson, 
Btone  /mplemento  of  South  Afrioa  (2d  ed..  New 
York,  1908) ;  id.,  Prehiaioria  Period  m  South 
Afrioa  (2d  ed.,  ib.,  1912).  General:  W.  H.  P. 
Gresswell,  Oeography  of  Afrioa  South  of  the 
Zambeai  (Oxford,  1602) ;  Churchill,  Mm,  Mines, 
and  AnimaU  in  South  Afrioa  (new  ed.,  New 
York,  1897 ) ;  Bryce,  ImpreatioHa  of  South 
Africa  (3d  ed.,  ib.,  1900);  G.  W.  Stow,  Native 
Raee$  of  South  Afrioa  (ib.,  1006) ;  A.  R.  Col- 
quhoun,  Afrioainder  Land  (ib.,  1906);  F.  C. 
Selous.  A  ffim#er't  Wandermge  in  Afrioa  (ib., 
1907) ;  id.,  African  Va$wre  Notet  and  AemMe- 
oenoeo  (ib.,  1908) ;  H.  A.  Junod,  Life  of  a  South 
African  Tribe  (2  vols.,  ib.,  I9I3) ;  0.  P.  Lucas, 
Historical  Oeographu  of  South  Afrioa  (new  ed., 
3  vols.,  Oxford,  1914^15). 

SOUTH  AFBICA,  Union  of.  See  Union  of 
South  Afbica. 

SOUTH  A7BICA  COHPANY,  Bbitish.  See 
Rhodbb,  Cecil;  RhoduiA;  

SOUTH  A7BICAH  BEFUBZJC.  A  fonner 
republic  of  South  Africa,  since  1910  a  province 
(the  Transvaal)  of  the  Union  of  South  Africa. 
See  Transvaal. 

SOTTTH  AFBIGAN  WAB.  The  conflict  for 
supremat^  in  South  Africa  between  Qnnt 
Britain  and  the  Boer  republics  of  the  TransTMl 
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and  the  Orange  Free  State  from  1800  to  1902. 
For  the  cauBee  that  led  to  the  Btnigsle  and 
the  diplomatic  negotiaticais  preceding  its  out- 
break. Bee  Traxbvaal.  The  following  account 
deals  exdualTcly  with  its  military  operations 
and  the  terms  of  peace  at  its  aid.  On  the 
onthreak  of  war,  6et  11,  1899.  the  British 
strength  in  South  Africa  comprised  a  body  of 
about  18,000  men  in  Natal;  2500  at  Kimberley, 
on  the  western  frontier  of  tbe  Orange  Free 
State;  1000  at  Mafeking,  on  the  Bechuanaland 
border;  and  about  1000  on  the  Rhodeaian  fron- 
tier. The  railway  crossings  on  the  Orange  River 
and  the  northern  part  of  Cape  Colony  were 
guarded  by  some  5000  m&x.  The  number  of 
Boera  mobilized  on  the  Natd  frontier  in  early 
October,  1899,  was  about  20,000.  On  tiie  day 
following  the  declaration  of  war  Transvaal  and 
Orange  Free  State  forces  entered  Natal.  Laiog's 
Nek  and  Ingc^  Heighte,  in  the  extreme  north 
of  the  colony,  were  seized  and  the  Boers  pressed 
down  the  Dtirban  railway  and  attacked  the 
British  line  from  liadysmith  to  Dundee.  On 
October  20  the  British  drove  a  Boer  force  from 
Talana  Hill,  near  Dundee,  and  the  next  day 
ihey  routed  the  Boers  at  Elaandslai^ite,  bat 
on  October  30  they  met  a  serious  reverse  at 
Nicholson's  Nek,  and  by  November  2  the  Boers, 
under  Petrus  Joubert  (q.v.),  had  completely  in- 
rested  Ladysmitb,  which  was  held  by  about 
9000  troops  under  Sir  George  White.  At  the 
same  time  Kimberley  was  besieged  by  a  Boer 
force  of  6000  under  Prinsloo,  and  1000  British 
under  Colonel  Baden-Powell  were  locked  np  in 
Mafdcing  by  Cnmje  (q.v.)  with  flOOO  men. 
The  early  progress  of  the  war  aroused  alarm 
in  Great  Britain,  and  preparations  were  made 
for  carrying  on  a  struggle  which  now  appeared 
to  be  of  a  serious  nature.  Larae  reinforcements 
were  dispatched  to  South  An'ica  under  com- 
mand of  Sir  Redvers  Buller,  who  with  16,000 
men  was  intrusted  with  the  task  of  relieving 
Ladysmith,  while  Lord  MeOiuen  with  9500  was 
to  make  his  way  to  Kimberley  from  the  soutii, 
and  some  6000  mm  under  Goieral  French  and 
4600  men  under  General  Gatacre  were  sent  to 
operate  against  the  Boers  in  the  north  of  Cape 
Colony.  On  November  23  Lord  Metfauen  de- 
feated the  Boers  at  Belmont,  and  on  the  26th 
he  won  a  victory  at  Enslin  or  Graspan,  but  on 
the  28th  he  simered  severely  in  his  attempt 
to  cross  the  Hodder  Btm  near  the  Riet,  and 
on  December  11  was  dedslTely  defeated  by 
Cronje  in  trying  to  storm  the  Boer  position  at 
Magenfontein.  On  December  10  General 
Qatacre  met  with  a  setback  at  Stormber  Junc- 
tion, in  Cape  Colony.  The  most  obstinate  flut- 
ing, however,  occurred  around  Ladysmith,  and 
at  Colenso  on  December  16  tiie  British  ea- 
conntered  severe  reverses. 

This  succession  of  disasters  qnirred  the  Brit* 
ish  authorities  to  greater  exertions.  Late  In 
December  Lord  Roberts  of  Kandahar  was  ordered 
to  Africa  as  commander  in  chief,  with  Lord 
Kitchener  of  Khartum  as  chief  of  staff.  The 
fitting  had  revealed  on  the  part  of  the  British 
(mcers  great  ignorance  of  the  nature  of  the 
country  and  of  the  enemy.  The  Boers  were  ex- 
cellent marksmen,  many  of  them  were  mounted, 
and  they  combined  rapidity  of  cavalry  with 
stability  of  infantry.  The  British  were  handi- 
capped by  the  absence  of  cavalry,  and  for  want 
of  adequate  tranqxHrt  facilities  were  cranpelled 
to  ding  to  the  lines  of  Tailway,  thus  narrowing 
their  fletd.    Before  the  end  of  January,  190^ 


British  forces  in  South  Africa  were  estimated 
at  about  130,000  men.  Lords  Roberto  and  Kitch- 
ener arrived  at  Cape  Town  January  10,  and  a 
month  was  devoted  to  organising  aewty  landed 
troops  and  establishingthe  truiqxyrt  ud  train 
on  an  adequate  basis.  The  cavalry  was  made  an 
important  arm  and  mndi  attention  given  to 
the  mounted  infantry,  composed  of  volunteers 
from  Australia,  New  Zealana,  and  Canada.  The 
new  plan  provided  for  the  invasion  of  the 
Orange  Free  Stete  by  the  main  army  under 
Lord  Roberts,  which,  after  relieving  Kimberley, 
was  to  advance  upon  Bloemfontein.  At  the  same 
time  three  smaller  forces  setting  out  from 
Cape  Colony  were  to  advance  nortiiward  across 
the  Orange  River  and  to  otamrge  on  Bloon* 
fonteln.  The  Boer  forces,  crowded  in  the  north- 
em  part  of  the  Orange  Free  State,  were  then 
to  be  driven  across  the  Vaal  and  surrounded  in 
the  mountains  of  eastern  Transvaal.  No  at- 
tempt was  made  neatly  to  reCnforce  the  troops 
operating  around  Ladysmith,  for  it  was  thought 
a  successful  advance  on  Bloemfontein  and  J^e- 
toria  would  compel  the  Boers  to  raise  the  siege 
of  that  town.  At  Ladysmith,  meanwhile,  des- 
perate fighting  had  taken  place  during  January. 
On  the  6th  the  Boers  made  an  assault  on  the 
redoubts  near  the  town,  but  were  repulsed.  On 
the  11th  Sir  Redvers  Buller  b^n  a  great  flank- 
ing movement  westward  along  the  Tugela  River, 
to  compel  the  Boers  to  abandon  their  position 
on  the  north  side  of  the  stream  and  south  of 
Ladysmith.  On  the  18th  a  division  under  G«i- 
eral  Warren  crossed  the  Tugela.  and  on  the 
night  of  the  2Sd-84th  stormed  Spton  Kop,  which 
was  considered  the  key  of  the  enemy's  position. 
While  encamped  on  the  hiU,  however,  tbe  British 
were  expcmed  to  a  fire  from  surrounding  hilts, 
and  at  evening  ou  the  24th  were  compelled  to 
abandon  the  poeiticm,  losing  1700  men.  On  the 
27tb  General  Warren  recrossed  the  Tugela. 

Lord  Roberto's  advance  tm  Kimberley  bcsan 
on  February  II.  He  had  about  28,000  inhmfry, 
11,000  mountsd  men,  and  98  guna.  On  the  13Ui 
of  February  the  cavalry  uniter  General  French 
passed  the  Modder  River,  and  on  the  15th 
entered  Kimberley.  Cronje,  now  in  danger  of 
being  cut  off  from  Bloemfontein,  abandoned  bis 
position  at  Magersfontein,  and  retreated  to  the 
northeast,  pursued  by  the  Briti^  cavalnr  and 
mounted  infantry ;  from  the  16th  to  the  18th  he 
carried  on  a  flsree  rear-gnard  flght.  On  the 
19th  he  was  brong^t  to  a  standstfll  at  Paarde- 
berg  on  the  Modder  River.  There  the  Boers  in- 
trenched themselves  in  the  bed  of  the  stream. 
From  the  lOth  to  tbe  27th  their  position  was 
bombarded  the  British  artillery,  and  Cronje's 
men  found  shelter  Irr  burrowing  into  tbe  banks 
of  the  river.  The  British  lines  were  advanced 
until  within  85  yarda  of  the  Boer  position, 
and  on  the  mommg  of  the  27th  Cronje  sur- 
rendered yrifh  4000  men  and  six  guns.  British 
advance  on  Bloemfontein  was  quidcty  b^n, 
the  cavalry  and  mounted  infantry  operating  In 
advance  and  on  the  wings,  the  infant^  holding 
tbe  centre.  On  the  level  of  the  vel^  British 
numbers  were  decisive,  and  the  Boera  could  make 
no  effective  stond.  On  March  7  they  offered 
battle  at  Poplar  Grove,  60  miles  west  of  Bloem- 
fontein, but  were  outflanked  and  driven  from 
their  intrenchmento.  On  March  10  a  hard  fight 
occurred  at  Driefontein,  about  30  miles  fnnn 
Bloemfontein.  On  March  13  Roberto  entered 
the  capital.  President  Bteyn  having  fled  to 
Kroonstadt.   For  about  six  we^  Lord  Roberts 
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remained  at  Bloemfontein  before  resuming  the 
advance  upon  Pretoria,  his  reason  beinv  lack 
of  horses.  The  Boem  for  a  time  made  no  cumon- 
atrstion  in  force,  but  contented  themsdTes  with 
active  guerrilla  warfare  with  considerjible  loss 
to  their  opponents.  On  Mav  1  the  Pretoria 
advance  began.  On  May  12  the  British  entered 
Kroonstadt  after  encountering  the  Boers  under 
General  Botha  on  the  Vet  River  May  5,  and 
on  the  Zand  May  10.  From  Kroonstadt  the 
British  advanced  in  the  form  of  a  crescent  40 
miles  across,  driving  the  Boers  before  them. 
The  Vaal  River  woe  crossed  between  the  24th 
and  27th  of  Mi^,  Jiduuinesbnrg  entered  on 
ISaj  SI,  and  June  6  Pretoria  was  occupied. 
President  Kruger  fled  to  Machadodorp,  while 
General  Botha  witii  8000  men  took  up  a  strong 

Sosition  15  miles  east  of  the  capital.  On- 
une  11-12  he  was  attacked  by  the  BritiBh  ad- 
vance guard  and  slowly  driven  bade.  On  July 
23  Lord  Roberts  set  ont  from  Pretoria  fw  tlw 
final  campaign. 

In  Natal,  meaniriiUe,  Gknerml  Bnller  on  Feb* 
mary  S  had  made  a  third  attempt  to  cross 
the  Tugela  and  break  the  Boer  lines.  He  failed 
and  on  the  7th  was  driven  back  across  the 
river.  On  the  14tb  the  fourth  and  final  daah 
for  Lad^mith  h^ui.  The  Boer  positions  at 
Horsar  Hill,  ClngSo,  Monte  Oristo,  Hlongwane, 
and  Colenso  were  taken  between  the  14th  and 
the  20th.  the  Tugela  crossed  on  the  21st; 
Peter's  Hill,  the  k«t  of  the  enemy's  position, 
waa  taken  tm  flie  27th;  and  the  nert  day  the 
British  cavalry  entered  Ladysmith.  General 
BuIIer's  forces  advanced  northward  into  the 
Transvaal,  where  they  cooperated  with  Lord  Rob- 
erts in  the  final  campaign.  On  May  18  Mafe- 
king,  the  last  of  the  three  towns  invested  by  the 
Boers  at  the  outbreak  of  the  war,  was  relieved. 

In  the  eastern  Transvaal  the  main  Boer  force 
under  General  Botha  waa  driven  into  the  moun* 
tains  on  the  Portogneae  tnmUer.  They  made 
a  detente  stand  at  Bergendal  Angust  27,  bnt 
were  driven  from  their  pfjsitini  ay  Ooieral 
Buller.  At  Spitskop,  southeast  of  Lydenberg, 
General  Botha  fought  the  last  set  battle  of  the 
war,  September  8,  but  was  defeated,  and  the 
greater  part  of  the  Boers,  about  3000,  crossed 
Into  Portuguese  t^rltory  on  September  14  and 
■mrendered  to  the  authorities  llwre.  On  Octo- 
ber  10  Preridcnt  Kmger  sailed  for  Hcdhuid  from 
LoureuQo  Marques  on  a  Dutch  man-of-war. 

From  this  time  until  the  war's  end.  May, 
1002,  the  struggle  of  the  Boers  took  the  form 
of  a  desperate  resistance  by  guerrilla  bands 
against  superior  forces  and  inevitable  defeat. 
It  was  the  task  of  the  British  under  Lord  Kitch- 
ener, who  succeeded  Lord  Roberts  in  the  com* 
maud  of  the  British,  Nor.  29,  1900,  to  pacify 
the  country  they  had  overrun,  and  he  employed 
a  plan  of  campaign  adapted  to  the  cmoitionB 
under  wbich  the  ciniflict  was  now  to  be  fo^ht 
out.  Flying  oolmnns  traversed  the  Orange  n«e 
State  and  the  western  Transvaal  in  an  ^ort 
to  hunt  down  the  Boer  commandos,  which, 
under  leaders  like  Christian  De  Wet  and  Jacobus 
Hendrick  De  la  Rey  (qa.v.),  caused  the  British 
forces  much  annoyance,  if  not  actual  harm.  De 
Wet  evinced  splendid  talents  as  a  leader,  and 
his  astoniahhig  rapidity  of  movement,  boldnes^ 
and  good  fortune  in  eluding  capture  served 
to  make  the  end  of  the  South  African  War 
dramatic. 

The  activity  of  the  Boers  was  limited  to  the 
T^ieatad  capture  of  Isolated  outpoata  or  of  small 


detachments  of  the  enemy,  whom  they  were  usu- 
ally compelled  to  release  for  lack  of  facilities 
to  ke^  them  captive^  At  times  the  daiuer  of 
a  rising  among  the  Duteh  inhabitants  of  Cape 
Colony  seemed  imminent,  as  when  a  number  of 
Boer  commandos  entered  Cape  Colony  in  the 
winter  of  1900-01  and  threw  the  inhabitants 
of  Cape  Town  into  alarm.  The  struggle  ulti- 
mately resolved  itself  into  a  campaign  of  so- 
called  "attrition"  on  the  part  of  the  British, 
a  process,  e.g.,  of  steadily  weeding  ont  the 
enemy  by  unoeaslng  pursuit  and  capture  of  mm 
Boer  commando  after  another.  Their  task  was 
made  more  difficult  by  the  active  assistance 
rendered  the  Boers  by  the  non-belligerent  popu- 
lation, and  because  tn  this  concentration  camps 
were  established  in  the  Transvaal,  Oi^  Colony, 
and  the  Orange  River  Colony,  into  which  were 

gathered  all  Boer  noncombatants  as  well  as 
ritish  lovalists  who  desired  the  protection 
of  the  authorities.  The  high  rate  of  mortality 
that  prevfliled  among  the  children  in  these  camps 
aroused  bitter  criticism  of  British  metliods  in 
the  foreign  press. 

The  uselessnesB  of  protracting  the  stAiggle 
was  recognized  by  a  number  of  the  Boer  leaders 
before  the  beginning  of  1902,  and  negotiations 
for  peace  were  begun  in  January  of  that  year. 
The  British  government  declined  to  take  into 
consideration  the  question  of  the  independence 
of  the  Boer  states,  and  the  articles  of  peace  as 
signed  at  Pretoria  on  May  80  were  substantially 
those  offered  bv  the  government  in  1001.  By 
the  terms  of  tne  treaty  the  Boera  in  tiie  field 
agreed  to  lay  down  their  arms  and  to  acknowl- 
edge allwiance  to  Great  Britain,  on  condition 
that  no  burgher  should  be  deprived  of  liberty 
or  property,  or  be  subjected  to  civil  or  criminal 
proceedings  for  acts  during  the  war.    It  was 

Erovided  that  the  Dutch  language  be  tauj^t 
1  tiie  puUic  sdioola  ud  its  use  permitted  in 
the  courts.  Military  adminintratitm  in  the 
colony  was  to  be  snoeeeded  by  civil  rule  at  tiie 
earliest  opportunity,  to  be  mlowed  by  repre- 
sentative government.  No  q>ecial  tax  was  to 
be  imposed  on  landed  pTopmy  to  defray  the 
expenses  of  the  war.  Tbie  number  of  Boers 
who  surrendered  after  the  eoneliuion  of  peace 
waa  more  than  20.000. 

F^ree  issued  by  the  War  Office  showed  that 
the  British  ffmes  mgaged  In  South  Africa  dur- 
ing the  war  numberod  nearly  460,000,  of 
which  number  0940  woe  in  South  Africa 
on  Aug.  1,  1899.  The  reCnforoements  after 
that  date  di^atcbed  to  South  Africa  frran 
Great  Britain  included  nearly  247,000  regular 
troops  and  110,000  volunteers,  militia,  and  yeo- 
manry. The  number  of  volunteers  from  tiie 
British  colonies  was  nearly  31,000,  and  more 
than  62,000  men  were  raised  in  South  Africa. 
The  casualties  were  1100  ofHoers  and  22,800  men 
killed,  wounded,  or  missing,  and  3116  t^Bcers 
and  40,500  men  smt  home  as  invalids.  The  cost 
of  the  war  was  placed  at  £206,224,000.  The 
Boer  enlistment,  according  to  estimates  of  Lord 
Kitchener,  was  approximatdy  90,000.  llieir 
casualties  were  placed  at  3700  killed  and  40,000 
prisoners. 

Bibliography.  L.  C.  M.  S.  Amery  (ed.). 
Timet  Hittory  of  the  War  in  South  AMoo, 
1899-1902  (7  vols..  London,  1000-09);  A  T. 
Maban,  The  War  in  South  Africa,  to  the  Fall 
of  Pretoria  (New  York,  1900) ;  W.  L.  S.  Church- 
ill, London  to  Ladtftmith  via  Pretoria  {ib^ 
1900) ;  0.  R.  De  Wet,  Three  Tearif  War  (lb.. 
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1002);  G.  B.  Beak,  The  Aftermath  of  War 
(London,  1906) ;  J.  F.  llattrice.  History  of  the 
War  m  Sou**  Africa  (ib.,  1906) ;  G.  W.  Forrest, 
The  Life  of  Lord  Roberta  (New  York,  1914). 

SOUTH  AH^OY.  A  city  in  Middlesex  Co., 
N.  J.,  on  the  Raritan  River  a&d  Bay,  at  their 
cmfluenoe  with  Staten  Island  Soimd,  directly 
opposite  Perth  Amboy,  and  on  the  Pennsylvania, 
the  Central  of  New  Jersey,  and  the  Raritan 
River  railroads  (Map:  New  Jeroey,  D  3).  A 
railroad  bridge  and  a  trolly  brid^  connect  it 
with  Perth  Amboy.  The  city  is  important  as 
the  centre  of  a  re^on  containing  large  quanti- 
ties  of  sand  and  clay.  Pottery,  terra  cotta, 
aaphaltnm,  clothing,  underwear,  cigars,  and 
brick  are  the  mort  important  manufacturer. 
Coal  is  extouively  shipped  ttom  this  port  1^ 
the  Pennsylvania  Railroad.  Pop.,  1900,  6340; 
1910,  7007. 

SOUTH  AKBBICA.    See  America. 

SOUTHAHPTOH,  south-amp'ton.  A  county 
borough,  parliamentary  borough,  and  a  seaport 
in  the  south  of  Hampshire,  Bngland,  79  miles 
southwest  of  London  (Map:  &igland,  E  6). 
The  town  oeeinies  a  peninmla  near  the  head  of 
Soiithampt<m  Water,  between  the  estuary  of  the 
Test  or  Anton  on  ike  west  and  south  and  the 
mouth  of  the  Itchen  on  the  east. 

The  DorauB  Dei,  or  God's  house,  dates  from 
the  end  of  the  twelfth  coitury,  and  is  one  of 
the  oldest  hospitals  in  England.  In  the  vicinity 
are  picturesque  ruins  of  Netley  Abbey,  a  Cis- 
tercian foanaatitm  of  the  thirteenth  century, 
and  the  Netl^  Military  Hospital  accommodat- 
ing 1000  patienta.  Southampton  was  incor- 
porated by  Henry  I  and  received  several  privi- 
t^ges  confirmed  1^  subsequent  monarchs.  Henry 
VI  constituted  the  town  a  county  in  itself,  and 
ita  area  included  a  "little"  place  called  Ports- 
mouth. The  guild  merchants  controlled  affairs 
and  the  municipal  transactions  are  recorded  in 
the  famous  "oak  book,"  the  most  treasured 
object  in  the  town  archives.  The  town  has 
cwned  its  markets  slnoe  its  incorporation,  and 
the  water  siquily  aiaee  1420  and  its  fllatu;hter 
houses  since  1608.  The  bfHon^'s  bonnwries 
were  extended  in  180S,  rinoe  what  much  eco- 
nomic progress  has  been  made.  Artisans*  dwell- 
ings and  a  municipal  lodging  house  have  been 
built,  sewage  and  drainiuff  works  carried  out, 
and  an  electric-lijj^ting  plant  and  street  rail- 
ways acquired.  The  town  maintains  a  large 
istuation  notqpital,  fine  public  baths,  a  free  pid»- 
lic  library,  a  oenwtery,  and  extensive  parks,  and 
makes  abundant  pronrion  for  technical  instnus 
tion. 

Tadit  building,  shipbuilding,  and  engine  mak- 
ing are  actively  carried  on,  and  there  is  an  ex- 
tensive general  trade.  Southampton  is  a  fashion- 
able summer  resort.  It  owes  its  importance  to 
ita  sheltered  harbor  and  to  the  phenomenon  of 
doaUe  tides,  which  prolong  hi^  water  for  three 
hours.  (See  English  Ceaitnxl.)  There  is  con- 
siderable traffic  between  Southampton  and  tiie 
Channel  Islands  and  French  coast,  and  also  a 
large  cattle  trade  with  Spain  and  Portugal.  Its 
docks  indnde  six  large  dry  docks,  two  tidal 
basins  (16  and  18  acres  in  area),  and  a  closed 
dock.  The  total  tonnage  altered  and  deared, 
exelndiag  eoastwiaa  vessels,  was  11,707,978  in 
1013. 

Southampton  supplanted  the  ancient  OUut- 
eentem,  which  stood  <me  mile  to  the  northeast, 
and  its  foundation  is  ascribed  to  the  Anglo- 
8a»»s.   A  great  part  of  it  wm  burned  by  the 


combined  French,  Spanish,  and  Oenoeee  fleets 
in  1338,  and  in  the  following  year  its  defenses 
were  strengthened.  Pop.,  1901,  104,824;  1911, 
110,012.  Area,  4604  acres.  Consult  Davies,  5m- 
torp  of  Bouthamptoit  (Southampton,  1883). 

SOUTHAMPTON.  A  vUlage  in  Suffolk  Co., 
N.  Y..  92  miles  by  raU  east  ^  New  York  City, 
on  the  Atlantic  Ooeaa  and  on  the  Long  Island 
Railroad  (Map:  New  York,  C  2).  ft  is  an 
attractive  and  popular  summer  resort,  having 
a  fine  beach,  excellent  Sshing,  and  many  beauti- 
ful residences.  There  are  also  a  new  high 
school  and  the  lUwers  IVfemorial  Library.  Pop., 
1900,  2289;  1910,  2509. 

SOUTEAKPTON.  Another  name  for  the 
English  eonnbr  of  Hampshire  <q.v.). 

SOUTHAMPTOH,  HErar  Wbiotheslct, 
third  Eabl  or  (157»-1624).  An  English  states- 
man, the  patron  of  Shakespeare.  He  was  bom 
at  Cowdray  House,  near  Midhurst,  educated  at 
St.  John's  College,  Cambridge,  and  studied 
law  at  Gray's  Inn.  He  was  attached  to  Queen 
Elizabeth's  suite,  and  received  the  dedications 
of  various  poets,  including  Shakespeare,  who 
in  1S03  addressed  to  him  Femit  amd  Adonit 
and  next  year  The  Rape  of  Luoreoe.  He  is  also 
supposed  by  some  to  be  uie  anonymous  patron 
of  Shakespeare's  Bonnets.  He  was  a  friend  of 
the  Earl  of  Essex,  taking  part  in  Essex's  insur- 
rection and  was  condemned  to  death.  His  sen- 
tence was  commuted  to  imprisonment  for  life, 
and  this  was  reversed  by  Parliament  early  in  the 
reign  of  James  I.  In  1606  be  became  active 
in  the  colonization  of  America,  being  Governor 
of  the  Virginia  Company  from  1620  until  its 
dissolution  In  1024.  In  1621  he  was  imprisoned 
in  the  Tower  for  opposing  Charles  I.  After 
his  release  he  commanded  a  regiment  for  the 
Dutch  against  the  Spanish,  and  both  he  and 
bis  son  died  of  fever  contracted  in  the  Nether- 
lands. 

SOUTHAMPTON  INSUBBECTION.  See 
TusNKB,  Nat. 

80UTHABD,  ett'ra'erd,  Saicud.  Lewis 
(1787-1842).  An  American  legislator  and  cabi- 
net officer,  bom  at  Basking  Ridge,  M.  J..  He  grad- 
uated at  Princeton  in  1804,  and  was  admitted  to 
the  bar  in  1800.  In  1811  he  settled  in  Fleming* 
ton,  N.  J.  From  1814  to  1819  he  was  a  justice 
of  the  Supreme  Court  of  New  Jersey,  and  in 
1821  was  elected  to  the  United  States  Senate. 
In  1823  he  resigned  to  become  Secretary  of  the 
Navy,  holding  the  positicm  throu^out  J.  Q. 
Aduns's  administration.  In  1830  he  was  deeted 
Attorney-General  of  New  Jersey  and  in  1832 
Governor.  From  1833  until  just  before  bis  death, 
he  was  Main  a  member  of  the  United  States 
Senate.  In  the  27th  Congress  (1841-43)  until 
his  resignation  he  was  president  pro  tern.,  and 
presided  over  the  Senate  after  Vice  President 
l^ler  had  snooeeded  President  William  H.  Har- 
rison. He  published  Reports  of  the  Supreme 
Court  of  Veto  Jersey,  lBl6-tO  ( 1820) ;  CeHten- 
mal  Address  (1832) ;  and  Diseowrse  o»  ITilUom 
Wirt  (1884). 

SOUTH  AUSTRALIA.  A  state  of  the  Com- 
monwealth of  Australia  occupying  the  central 
part  of  the  southern  portion  of  the  continent, 
extending  from  the  26"  S.  parallel  to  the  Indian 
Ocean,  with  a  width  of  about  700  miles.  Ita  area 
is  380,070  square  miles.  On  Jan.  1,  1911,  the 
Northern  Territory  (q.v.)  was  transferred  to 
the  Commonwealth. 

Physical  Featurea.  The  state  lies  in  three 
provinces  of  Australia:  a  small  area  in  the  ex- 


Digitized  by 


Google 


SOUTH  A1T8TBAXXA 


310 


SOUTH  AUSTKAXJA 


treme  southeaet  drained  mostly  by  the  Murray; 
an  extensive  area  from  the  south  coast  reaching 
to  lat.  20'  S.  of  Interior  drainage;  and  a 
smaller  area  in  the  north,  well  drained,  with 
rivers  flowing  to  the  northern  waters.  The 
whole  is  a  vast  plain  of  no  gteaA  elevation,  in 
some  places,  a*  abont  Lake  Eyre,  lying  below 
sea  level.  Many  short  ranges  of  mountains  are 
distributed  over  the  state,  culminating  in  the 
south  in  the  Flinders  Range  (3000  feet)  and 
in  the  interior  in  the  Baget,  Stuart,  and  Mus- 
grave  ranges.  In  the  interior  there  are  a  num- 
ber of  river  courses,  which  are  dry  for  a  great 
part  of  the  year,  and  even  in  the  wet  season 
are  lost  in  marshes  or  salt  lakes.  Several  of 
these  lakes,  the  laraeat  bang  found  in  the  de< 
pression  north  of  Spenoer  Gulf,  are  over  100 
miles  in  length.  Tliey  are  brackish  and  shallow, 
being  reduc«J  during  the  dry  season  to  marshes 
or  mud  flats  covered  with  salt  crusts. 

Climate,  Soil,  and  Flora.  Though  t^e  state 
has  a  range  of  nearly  13  degrees  of  latitude,  its 
climate  is  remarkably  uniform.  It  is  in  general 
hot  and  dry;  the  temperature  even  on  the  south 
coast  may  remain  at  110*  F.  or  IIS*  F.  for  days. 
The  annual  rainfall  in  the  southeast,  at  Ade> 
laide,  is  about  24  inches,  but  s(nnetimes  falls  to 
15  inches.  In  the  interior  it  is  always  scan^, 
5  to  11  inches  per  year;  at  the  head  of  Spencer 
Gulf  it  averages  0  inches,  and  at  Euda,  on  the 
west  coast,  1 1  indies.  Rain  is  generally  confined 
to  the  winter,  which  is  mild.  There  are  areas  of 
good  agricultural  and  pastural  land  in  the  souUi. 
Tin  interior  consists  Jmrgeij  of  treeless  plains,  in 
some  parts  absolute^  barren,  stony  or  sandy, 
or  oov«ed  witti  scrub,  but  here  and  there  pro- 
ducing good  pasture  graaa  during  the  wet  sea- 
eoD.  Large  areas  are  covered  with  spiny  grass 
unfit  for  pasture.  Trees  are  found  only  near  the 
mountains  or  larger  river  courses,  but  the  hilly 
region  east  of  the  southern  range  is  well  tim- 
bered. The  flora  is  not  so  rich  as  that  of  the 
eastern  states.  The  prevailing  timber  trees  of 
South  Australia  are  eucalyptus  and  acada,  with 
some  pines,  while  Pandamttt  and  palms  are  found 
in  the  north. 

Fowlla  and  Fauna.  The  remains  of  many 
hugh  extinct  marsupials  have  been  found,  as  the 
Diprotodon,  the  Macropue,  the  Titan,  etc  The 
marsupial  mole  (q.v.),  a  new  animal,  discovered 
in  1890,  is  found  in  the  state. 

Geology.  The  greater  part  of  the  surfitoe  Is 
covered  with  recent  formations.  Cretaceous  in 
the  east,  but  in  tJie  main  Tertiary.  There  are, 
however,  numerous  outcrops  and  extensive  areas 
of  ancient  rocks.  Thus  the  mountain  region 
from  Spencer  Gulf  northward  and  the  greater 
part  of  Eyre's  Peninsula  consist  mainly  of 
Silurian  strata.  Granite  crops  out  in  the  moun- 
tains of  the  interior.  No  active  volcanoes  are 
known  to  exist  in  Australia,  but  in  the  extreme 
southeastern  section  of  this  state  there  are  evi- 
dences of  reomt  action,  which  increase  eastward. 

Xlning.  The  mlUOTal  deposits  thus  far  de- 
velop^ are  chi^y  copper,  gold,  and  silver,  the 
principal  being  copper,  the  production  in  1913 
being  valued  at  £461,500.  In  the  same  year  the 
gold  output  was  valued  at  £28,000,  and  the  total 
value  of  minerals  produced  was  £634,318.  Iron, 
lead,  and  bismu^  are  also  found  fn  considerable 
quantities. 

AgrionltiiTe.  South  Australia  ranks  secimd 
among  the  Commonwealth  states  in  acreage  un* 
der  cultivation.  It  amounted  in  1913-14  to  4,- 
079,600.    Of  this,  2,207300  acres,  producing 


16,938,088  bushda,  were  under  wheat,  the  chief 
source  of  wealth.  In  the  same  year  there  were 
90,552  acres  of  barley,  116,732  of  oats,  568,650 
of  hay,  10300  of  potatoes.  Vine  cultivation  is 
a  prosperous  indunry,  the  area  having  increased 
from  12314  acres  in  1801  to  20308  in  1918, 
the  wine  production  amounting  to  2,759,665 
gallons.  The  small  riUnfall  confines  farming 
mainly  to  the  southeast.  The  state  has  adopted 
the  policy  of  repurchasing  large  estates  and 
selling  them  to  farmers  in  blocks  of  convenient 
size.  Some  progress  has  been  made  in  irriga- 
tion, the  w^er  being  drawn  from  Ixith  rivers 
and  artesian  wells.  The  number  of  sheep  de- 
clined from  about  7,000,000  in  1890  to  6,073,057 
in  1913.  The  wool  product  in  1918  was  48,086,- 
006  pounds,  valued  at  £1309317.  The  cattle  in 
the  year  numbered  850,906.  There  were  283,641 
horses. 

Manufactures.  In  1913  there  were  1353  fac- 
tories, employing  28,511  hands,  with  salaries 
and  wages  amounting  to  £3,034,637  and  an  out- 
put of  £13.998,370.  The  manufacturing  in- 
dustry is  confined  mainly  to  production  for  local 
consumption  or  of  food  products,  especially 
flour,  for  export. 

Ccnnmerce.  Almost  frcnn  the  bc^nning  rail- 
roads were  constructed  and  operated  by  the  gov- 
ernment, and  practically  all  of  the  1846  total 
mileage  belongs  to  the  state.  The  government 
realizes  a  profit  of  about  4  per  cent  upon  ii» 
railways.  A  transcontinental  line  is  being  c<m- 
structed  between  Port  Augusta  in  South  Aus- 
tralia and  Ealgoorlie  in  V^stem  Ansta«lia,  and 
abont  460  miles  of  this  will  be  In  South  Ane- 
tralia.  When  c<nnpleted  it  will  connect  Bris- 
bane on  the  east  coast  with  Kalgoorlie.  The 
imports  in  191S  amounted  to  £7,348,340  and  the 
exports  to  £9,800,763.  Adelaide,  the  chief  port, 
ranks  third  amon^  the  Australian  ports.  The 
exports  of  domestic  produce  in  1913  amounted 
to  £9309,673.  The  principal  articles  exported 
were  grain  and  flour,  wool,  silver,  lead,  spelter 
(these  two  latter  itons  are  principally  the  pro- 
duce of  the  Broken  Hill  Mines  in  New  South 
Wales),  and  bullion  and  coin.  The  otiier  Aus- 
tralian states  and  the  United  Kingdom  handle 
nearly  all  the  trade. 

Oovemment.  The  Governor  is  appointed  by 
the  British  government.  The  Executive  Coun- 
cil is  composed  of  six  respcoiBiUe  ministers  and 
the  Chief  Justice  of  the  Supreme  Court.  The 
Legislature  ccnsists  of  a  LuialatiTe  Council  of 
18  elected  members  and  a  House  of  Assembly 
of  40  elected  members.  The  state  has  extended 
the  right  of  suffrage  to  women. 

Finance.  The  total  revenue  in  1914  was 
£4,822,766;  expenditure,  £4,604,129;  balance  of 
Commonwealth  revenue  returned  to  the  state, 
£540,113.  Most  of  the  revenue  is  from  ter- 
ritorial receipts,  railways,  and  inland  revenue. 
The  public  debt  of  the  state  was,  in  1914,  £33,- 
564,332,  of  which  about  one-half  was  for  the 
constTiKtiaa  of  railways,  telegraphs,  and  water 
works. 

State  Activities.  The  government  has  been 
very  progressive  with  enterprises  that  are  gen- 
erally left  to  private  initiative.  The  state  nas 
tried  to  foster  industries  by  the  establishment  of 
produce  depots,  by  performing  the  function  of 
agent  in  the  marketing  of  pr<Muce,  and  also  by 
the  establishment  of  cyanide  works  and  smditers. 
A  state  bank  supplies  capital  to  farmers  on 
eusy  terms.  Laws  have  been  passed  to  secure 
the  eompolsory  settlement  of  indnstrtal  disputes. 
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Popnlatiozi.  The  population  increased  from 
14.600  in  1840  to  319,146  in  1800  and  408,558  in 
1911.  The  majority  are  in  the  southeastern 
part  of  the  state.  Nearly  the  whole  population 
IS  of  British  oiigta.  In  191S  Adelaide  and  its 
suburbs  had  a  population  of  200417. 

Xeligion.    In  1911  the  membership  of  the 

?rincipal  churches  was:  Church  of  England,  113,' 
81;  Roman  Catholic,  50,964;  Methodist,  100,- 
402;  Lutheran,  26,681;  Baptist,  21,863;  Presby- 
terian, 22,567;  Congr^tionalist,  13,357- 

Education.  Primary  education  is  free,  and 
is  compulsory  between  the  ages  of  7  and  13. 
Religious  instruction  may  be  given,  but  not 
dnring  ordinary  school  hours.  In  1913  there 
were  81S  state  schoolfl,  with  an  eiu-<dlment  of 
08,656.  There  is  a  seeraidary  sdiool  for  girls 
at  Adelaide,  and  fees  are  charged.  All  other 
secondary  sdiot^s  are  private  or  denominational. 
In  1913  there  were  11,012  scholars  enrolled  in 
168  private  schools.  The  University  of  Adelaide 
and  a  number  of  technical  schools  are  aided 
the  state. 

History.  The  exploraticms  of  Flinders  in 
1802  and  of  Stuart  in  1830  first  called  attention 
to  South  AnstettUa.  Its  real  irttlciiient  was  doe 

to  an  asBociation  formed  to  put  into  operation 
the  colonization  theories  of  Edward  Gibbon 
Wakefield  (q.v.).  In  1834  permission  was  given 
for  the  formation  of  the  province  on  con£ti<Hi 
that  no  expense  should  attach  to  the  home  gov- 
ernment. In  1836  settlers  landed  and  founded 
the  town  of  Adelaide,  which  was  incorporated 
in  1840 — the  first  proclaimed  of  Aiutralia. 
South  Australia  became  a  crown  colony  in  1841. 
The  early  baris  for  the  prosperity  of  South 
Australia  was  agricultural,  tnou^  in  1838 
galena  deposits  were  discovered  and  in  1842 
copper.  When  Governor  Grey  assumed  ofSce  in 
1841  the  population  was  14,562;  when  he  left 
in  1845  it  had  increased  to  21,759.  The  Torrens 
land  eyatem  was  adopted  in  1857.  The  first 
Tepresentative  oonstitntion  was  prodaimed  in 
February,  18S1.    R«iN»sible  govemmott  was 

?rocIaimed  in  1866.  Tne  ezplorattons  of  E^re  in 
839  opened  up  the  cattle  region  of  interior, 
and  those  of  Stuart  in  1859-62  the  way  to  the 
Indian  Ocean.  The  Northern  Territory  was 
annexed  in  1863.  The  tele^^ph  Itne,  opened  in 
1872,  followed  subetantially  the  line  of  Stuart's 
explorations  and  first  gave  Austoalia  cable  com- 
munication with  the  rest  of  the  world. 

Bibliography.  B.  T.  Finniss,  Conatitutional 
History  of  8<mih  AvatraHa  <London»  1886); 
Om,  Bibliography  of  Boaih  Awtralin  {Adelaide, 
1888) ;  Edwin  Hodder,  The  Hiwtory  of  South 
Aiutralia  (London,  1893) ;  Woods,  The  Province 
of  South  Australia  (Adelaide,  1894);  Robert 
Oouger,  The  Founding  of  South  Austpalia  (ed. 
by  Hodder,  London,  1898 ) ;  H.  T.  L.  Brown, 
A  Record  of  the  Mines  of  South  Australia 
(Adelaide,  1899);  Sir  J.  A.  Cockbum,  South 
Australia,  in  "British  Empire  Series'*  (London, 
1900) ;  D.  J.  Gordon,  South  Australia:  Its  His- 
tory.  Progress,  and  Besoureea  (Ad^de,  1903) ; 
Alfred  Searcy,  In  Australian  Tropics  ( ib.,  1909 ) ; 
John  Blacket,  History  of  South  AustraUa  (2d 
ed.,  ib.,  1911) ;  V.  H.  Ryan,  South  Australia:  A 
Sandbook  of  Information  for  Settlers,  Tourists, 
and  Others  (ib..  1911) ;  Tear-Book  of  Auttrtdia 
(Sydney). 

SOUTH  BENS.  A  city  and  the  county  seat 
of  St.  Jos^h  Co.,  Ind.,  84  miles  east  south 
of  Chicago,  IIL,  on  the  St.  Jineph  River,  and 
on  the  New  ToiIe  Centoil,  the  New  Jersey, 


Indiana,  and  Illinois,  the  Lake  Erie  and  West- 
ern, the  Grand  Trunk,  the  Vandalia,  and  the 
Michigan  Central  railroads  (Map:  Indiana, 
El).  It  is  the  seat  of  the  University  of  Notre 
Ovm  (q.T.)i  of  St.  Mary's  Academy,  and  of 
St.  Joseph's  Acadony.  Noteworthy  are  tke 
courthouse,  city  hall,  Oliver  Hotd,  public  li- 
brary, orphan  asylum,  historical  society,  Ep- 
worth  Hospital,  and  St.  Joseph's  Hospital. 
South  Bend  is  the  centre  of  a  rich  farming 
region  and  is  an  important  industrial  city.  In 
1909  its  218  industrial  establishments  repre- 
sented an  invested  capital  of  $41,467,000  and 
an  output  valued  at  $27,855,000.  There  are 
lai^ge  wagim,  automobile,  and  carriage  works,  an 
tftormons  plow  factory,  limiber  and  flouring 
mills,  foundries  and  nuichine  shops,  wood-tnm- 
ing  plants,  and  manufactories  of  shirts,  sewfau 
machines,  agricultural  implements,  toys,  patcw 
medicines,  woolens,  clover  hullers,  underwear, 
boilers,  furniture,  concrete  machinery,  cutlery, 
electrical  appliances,  harness,  latbes,  rai^s, 
linseed  oil,  vamish,  steel  skeins,  sheet  iron 
products,  spark  arrMtera,  and  other  industries. 
Pop.,  1900,  35,909;  1910,  68,684;  1915  <U.  8. 
est.),  67,030. 

The  site  of  South  Bend  was  occupied  by  the 
Miami  and  Potawatami  Indians.  In  1824  Alexis 
Coquillard  established  a  tradins  post  here;  in 
1831  a  town  was  laid  out,  whieh  is  1886  was 
incorporated.   

SOUTH  BEBWICX,  bSr'wIk.  A  town  in 
York  Co.,  Me.,  40  miles  southwest  of  Portland, 
on  the  Boston  and  Maine  Railroad  ( Map ; 
Maine,  B  5 ) .  Interesting  features  are  the  Ber- 
wick Academy,  an  institution  which  was  founded 
in  1791,  and  the  Fc^  Memorial  Library.  The 
chief  manufactured  products  are  shoes,  woolen 
goods,  and  horse  blankets.  P(ff>.»  8188; 
1910.  2935.     

SOUTH  BETHIiEHEH.  A  borough  in 
Northampton  Co.,  Pa.,  57  miles  by  rail  north  by 
west  of  Philadelphia,  on  the  Lenia^  Canal,  on 
the  Lehigh  River,  opposite  Bethldem,  and  on 
the  Lehigh  Valley,  the  Central  of  New  Jeney, 
and  the  Philadelphia  and  Reading  railroads 
(Map:  Pennsylvania,  L  6).  Ijehigh  University 
(q.v.)  occupies  a  site  overlooking  the  borough. 
Other  noteworthy  institutions  are  the  Bisht^- 
thorpe  Manor  (a  school  for  girls) ;  Moravian 
College  for  Women ;  Moravian  Theological  Semi- 
nary; and  St.  Luke's  Hospital.  South  Bethle- 
hem is  known  for  its  iron  and  steel  manufac- 
tures. The  total  capital  invested  in  the  various 
industrieB  in  1900  ma  $41,121,000,  and  the 
value  of  their  output  was  $26,417,000.  There 
are  the  large  establishment  of  the  Bethlehem 
Steel  Company,  and  brass  works,  foundries  and 
machine  shops,  coke  works,  sine  works,  and 
manufactories  of  silk,  knit  goods,  brick,  etc. 
Pop.,  1900,  13,241;  1910,  19,973;  1016  (U.  8. 
est.),  23.522.  

SOUTH  BEV&LAKD.   See  BEVELXm). 

SOVTU'BBIDaE.  A  town,  induding  two 
villages,  in  Worcester  Co.,  Mass.,  20  miles  south 
by  west  of  Worcester,  on  the  (^inebaug  River, 
and  on  the  New  York,  New  Haven,  and  Hartford 
Railroad  (Map:  Massachusetts,  D  4).  It  has 
large  optical  works  and  manufactories  of 
shuttles  and  shuttle-irons,  knives,  and  cotton 
and  woolen  goods.  Pop.,  1900,  10,026;  1910, 
12,692;  1016  (State  census),  14,202.  QHginally 
a  part  of  Charlton,  and  popularly  called  *'Hon- 
mt  Town,"  it  was  incorporated  as  a  town,  under 
its  present  name,  in  1816.    Consult  Davis,  A 
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Bittorieal  Sketch  of  Sturbridge  amd  Boutkbridge 
(Brookfleld,  18S6). 

SOUTH  GABOUKA  (pt^ularly  called  the 
"Palmetto  State").  A  South  Atlantic  State  of 
the  United  Statei,  lying  between  lat.  32'  2'  and 
S6*  ly  N.,  and  between  long.  78*  33'  and  88" 
21'  W.,  roughly  triangular  in  shape,  witii  a 
base  extending  190  miles  in  a  straight  line 
along  the  Atlantic  shore  and  a  somewhat  blunted 
apex  resting  upon  the  summit  of  ihe  Bine  Ridge, 
240  miles  to  the  northwest.  Its  area  is  30,089 
square  miles,  of  which  30,496  square  miles  are 
land  surface.  It  ranlca  as  the  thir^-sixth  State 
in  size. 

Topograpby.  The  State  extends  aerosB  the 
coastal  pUUn  and  the  piedmont  plateau,  two 
well-marked  topographic  belts  which  are  sepa- 
rated from  each  other  by  an  old  shore  line  cross- 
ing the  middle  of  the  State,  parallel  to  the 
present  shore.  This  old  shore  line  passes 
through  Augusta,  Ga.,  Columbia,  Camden,  and 
Cheraw.  The  width  of  the  coastal  plain  is  about 
185  miles  and  that  of  the  piedmont  plateau  is 
nearly  as  great.  Two-thiraa  of  the  State  is 
included  in  the  coastal  plain,  the  remainder  is 
in  the  piedmont  plateau.  From  the  North  Caro- 
lina line  southwest  to  Winyah  Bay  the  shore 
has  an  unbroken  sandy  beach.  South  of  that 
point  the  shore  becomes  more  and  more  broken 
by  inlets  and  estuaries  and  is  fringed  with  low, 
aandy  islands  (the  Sea  Islands)  that  in  the 
Port  Rqyal  region  form  tiers  three  or  four  deep, 
separated  by  irr^ular  cross  channels  bordered 
with  salt  marshes.  The  outer  part  of  the  coastal 
plain  is  low  and  flat  with  large  areas  of  swamp. 
Inland,  the  coastal  plain  surface  rises  slowly 
for  the  first  100  miles,  reaching  an  elevation  of 
only  ISO  to  260  feet,  but  in  the  remaining  2S 
miles  of  its  width  the  rise  is  much  more  rapid 
and  an  average  elevation  of  600  feet  is  reached 
along  its  inner  edge,  which  is  marked  1^  a  belt 
of  sand  hillst  partly  of  dune  origin,  but  now 
fixed  and  covered  with  pines.  To  the  west  the 
transition  to  the  piedmont  plateau  is  gradual, 
and  its  surface  rises  gently  from  an  elevation 
of  600  feet  along  its  eastern  margin  to  1000  or 
1200  feet  in  the  extreme  northwest,  where  an 
eastward-facing  escarpment  rises  abruptly  2000 
feet  to  the  summit  of  the  Blue  Ridge,  which 
forms  the  northwest  boundary.  Rich  Mountain, 
on  this  boundary,  3569  feet  in  devation,  is  the 
hi^eet  point  in  the  State. 

Bydrography.  The  eoieral  course  of  rivers 
is  to  the  southeast.  The  longer  ones  rise  in 
the  mountains  of  North  Carolina.  The  Great 
Pedee,  with  the  Waccamaw,  Little  Pedee,  and 
Lynch's  as  tributaries,  flows  into  Winyah  Bay 
in  the  east;  the  Santee,  formed  by  the  Watoree 
and  Congaree,  is  in  the  centre;  and  the  Sa- 
vannah forms  the  southwest  boundary.  The 
lar|^  rirer  entirely  within  the  State  is  Uie 
Edisto.  It  is  between  the  Santee  and  the 
Savannah  and  is  confined  to  the  coastal  plain. 
The  waters  of  the  piedmont  streams  are  usually 
turbid  with  red  clay,  while  those  of  the  coastal 
plain  are  either  dear  or  are  darkened  by  the 
decaying  vegetation  of  the  swamps.  The  streams 
of  uie  piedmont  have  numerous  rapids  where 
they  cross  upturned  ledges  of  bard  rocks.  Their 
descent  from  the  hard  rocks  of  the  piednumt  to 
the  soft  sands  of  the  coastal  plain  is  also  marked 
by  rapids  and  is  known  u  the  fall  line.  These 
rapids  afford  much  water  power.  The  larger 
rivm  an  naTigable  only  across  the  coastal 
plain  to  the  Uil  line. 


Climate.  The  climate  ranges  from  a  semi- 
tropical  one  on  the  south  Sea  Islands  to  cold- 
temperato  along  the  Blue  Ridge.  The  mean 
annual  temperature  of  tiie  Stato  varies  from 
68*  F.  at  Greeurille  to  66*  F.  at  Beaufort. 
The  mean  summer  and  winter  temperatures  at 
Greenville  are  86*  F.  and  62*  F.;  and  at  Beau- 
fort 80*  F.  and  69*  F.  respectively.  The 
temperature  of  the  coast  is  somewhat  more 
equable  than  the  rest  of  the  State.  The  annual 
rainfall  is  about  49  inches  and  its  distribution 
by  localities  and  seasons  is  fairly  uniform. 
I^ht  snow  sometimes  falls  altmg  the  coast,  but 
it  Tery  rardy  aoeumuli^es.  In  the  middle  and 
western  sections  of  the  Stato  several  snows 
each  6  to  10  inches  de^  may  occur  in  a  winter 
and  may  remain  on  the  ground  from  a  few  days 
to  a  week  or  more.  Hurricanes  from  the  West 
Indies  occasionally  Tisit  the  coast,*  especially 
in  the  autumn,  and  are  sometimes  destructive. 

Soils.  The  soils  of  the  piedmont  have  re- 
sulted from  the  deep  weathering  of  the  crystal- 
line uid  metamornluc  rocks  of  that  region.  The 
most  common  soil  is  a  red  clay,  though  sandy 
and  gravelly  soils  also  occur  abundantly,  and 
there  ore  occasional  dark  day  soils  from  the 
weathering  of  trap  and  similar  igneons  rocka. 
Along  the  inner  edge  of  the  coastal  plain  there 
is  a  belt,  10  to  30  miles  wide,  of  very  poor, 
white,  sandy  soil  known  as  the  Sand  Hills. 
Southeast  of  Uiis  there  is  a  somewhat  narrower, 
brokoi  bdt  of  red,  mudf  clay  toil;  while  the 
soil  of  the  middle  and  outer  part  of  the  coastal 
plain  is  a  light-oolored  sand  or  loam  of  moderate 
fertility,  with  swampy  muck  and  clayey  vMn 
along  tiie  rivcra  and  on  the  Sea  Istanda 

Vegetation.  The  vegetation  of  the  Sea  Islands 
is  semitropical  in  aspect,  the  palmetto,  live  oak, 
and  magnolia  being  characteristic.  On  the  outer 
part  of  the  coastal  plain  cypress  and  gum  char- 
acterise the  swamps,  and  long-leaf  pine  and  oak 
the  uplands.  On  the  inner  part  m  the  coastal 
plain  short-leaf  plne^  hickory,  poptur,  elm,  and 
oak  appear,  and  on  tiie  piedmont  plateau,  these, 
with  chestnut,  locust,  wslnut,  persimmon,  maple, 
and  other  hard  woods,  become  dominant.  Wild 
grapes,  strawberries,  and  various  small  fruits 
are  abundant. 

QeologT.  The  rocks  of  the  piedmont  are 
almost  fill  of  Pre>Cambrian  age.  A  few  schists 
and  slates  with  narrow  included  belts  of  marble 
an  probably  Cambrian.  Stnne  trap  dikes  and  a 
smoU  area  of  red  sandstone  of  Triosslc  age  also 
occur.  The  rocks  of  the  coastal  plain  are  un- 
consolidated sands  and  clays  and  soft  limestones 
and  marls.  The  oldest  are  Cretaceous,  the 
younger  are  of  Tertiary  and  recent  age. 

Mineral  Besonrces.  Phosphate  rock  woe, 
until  1912,  the  leading  mineral  product,  pro- 
duction declining  since  because  of  the  exhaus- 
tion of  the  river  beds  and  the  growing  aearcily 
of  haoA  dnoritfl.  Hie  State  ranks  next  to  Flor^ 
ida  and  Tennessee  in  the  output  of  phosphate 
rock,  in  1914  amounting  to  106,919  tons,  valued 
at  9416,039.  In  1913  clay  products  took  flrat 
place  in  the  value  of  production  among  the 
State's  mineral  resources,  the  main  output  being 
common  brick,  and  moet  of  the  rest  "paper 
clay,"  used  by  paper  manufacturers.  The  total 
value  of  the  clay  products  (raw  and  derived) 
was  9701,606  in  1914.  The  output  of  stone, 
almost  entirely  granite,  was  valued  at  $357,657 
in  1914.  The  euiaustion  of  the  BmHb  mine  has 
about  ended  South  Carolina's  career  as  a  gold- 
producing  State,  production  in  1914  being  voliied 
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at  only  $7380.  Other  mineral  productB  in  order 
of  value  of  output  are  mineral  waters,  sand  and 
ffravelt  tin,  oeeasicniHl  gaoB,  bar7te&  and  ful- 
ler's earth.  The  total  Talue  of  bU  mineral 
products  in  1014  was  $1,414,204. 

Agrlcoltore.  The  land  area  of  South  Caro- 
lina in  1010  was  approximately  19,516,800  acres, 
of  which  13,512,028  acres  were  in  farms,  6,007,- 
000  acres  in  improved  land.  There  were  176,- 
434  farms,  averaging  76.6  acres  each.  The  total 
value  of  farm  property,  including  land,  build- 
ings, implements  and  machinery,  domestie  ani- 
mals, poultry,  and  bees,  was  $302,128,314.  The 
average  value  of  land  per  acre  in  that  ^ear  was 
$10.80  and  the  average  value  per  farm  mclnding 
implements  was  $2223.  In  1010,  65,213  farms 
were  operated  by  owners  and  managers,  and 
111,221  by  t€9iants.  There  were  70,636  white 
farmers  (34,026  tenants)  and  06,798  nonwhites 
(76,206  tmants),  all  but  26  of  whom  were  ne- 
groes. The  acreage  owned  and  operated  by 
whites  was  7,468,417,  and  by  nonwhites.  1,140,- 
408.  The  land  operated  by  tenants  measured 
2,113,186  and  2,709,078  acres,  for  whites  and 
nonwhites  respeetivdy.  Of  the  white  fanners 
212  were  foreign  bom,  101  of  them  Germans. 

The  following  table  shows  the  acreage,  pro- 
duction, and  value  of  some  of  the  principal  crops 
as  estimated  by  the  United  States  Department 
of  ihgriciiltiire  In  lOlS. 


Acressi 

Vslua 

2,4oaooo 

•1,160.000 

$62,578,000 

Cam  

2,155,000 

35.55S.000 

30.935,000 

Whwt  

225,000 

3,430.000 

3.353,000 

Oats  

585.000 

9.075,000 

6,683,000 

PoUtoet  

11,000 

880.000 

1,013,000 

Sweet  potatotB  

05.000 

5,826,000 

4,480,000 

220,000 
06,000 

1386,000 
t87,700,000 

4,462,000 
.2,080,000 

Hm  

8,700 

90,000 

81,000 

*  Bala  «f  500  poundi  groM  weight,    t  Poundi.    (  Tons. 

The  total  value  of  crops  in  1900  was  $141,- 
083,354  and  the  combined  acreage  of  crops  for 
which  acreage  was  reported,  6,182,845,  about 
84.5  per  cent  of  the  total  improved  land.  The 
leading  crops  in  order  of  their  importance  were 
eotton,  oom,  ootton  seed,  oats,  hay  and  forage 
sweet  potatoes  and  yams,  and  tobacco.  Cotton 
Is  the  predominant  crop,  not  only  in  agricul- 
ture, but  also  in  South  Carolina's  industrial, 
commercial,  and  financial  activities.  In  1009 
the  acreage  devoted  to  ootton  was  2,556,467, 
producing  1,270,866  bales,  valued  at  $80,337,946, 
and  630,933  tons  of  cotton  seed,  valued  at  $16,- 
043,122.  In  1000  14,673  bales  of  the  valuable 
loI^(-flhred  Sea  Island  cotton,  B'o^  mostly  in 
the  counties  of  Beaufort  and  Charleston,  were 
^ned.  The  farmers  have  realized  tiie  advan- 
tage of  diversifying  crops,  and  com  is  receiving 
more  attention  every  year,  bidding  fair  to  rival 
cotton  both  in  acreage  and  value.  In  1009  the 
area  under  com  was  1,666,832  acres,  which  pro- 
duced 20,871,946  bushels,  valued  at  $20,682,632. 
The  acreage  devoted  to  oats  in  1000  was  324,180 
and  tiie  production  amoimted  to  6,746,291 
bnshelB,  valued  at  $3,809,846.  To  hay  and  tor- 
Biga  were  devoted  209,767  acres,  producing  186,- 
181  tons,  valued  at  1^,180,122.  Sweet  potatoes 
and  yams  had  an  acreage  of  48,878  in  1900, 
the  production  was  4,310,926  bushes,  valued  at 
$2,606,606.  In  1909,  30,082  acres  of  tobacco 
were  harvested,  producing  26,588,040  pounds. 


valued  at  $2,123,676.  (See  table  above  for 
1016  figures.)  At  one  time  among  the  largest 
producers  of  rice  In  the  United  States,  South 
Carolina  farmers  are  gradually  permitthig  this 
crop  to  languish.  The  acreage  in  1900  was  19,- 
401,  and  the  production  641,570  bu^els,  valued 
at  $520,000.  Sugar  and  sorghum  cane  and  their 
products  are  important;  in  1900  the  acreage 
devoted  to  sugar  crops  was  16,498,  the  pro- 
duction 87,477  tons,  and  the  total  value  of 
products,  including  cane,  sugar,  sirup,  molasses, 
etc.,  was  $610,002.  To  vegetables  other  than 
potatoes  and  sweet  potatoes  and  yams  wm 
devoted  51,004  acres,  producing  crops  valued  at 
$3,706,001. 

Peaches,  apples,  pears,  plums,  and  prunes  are 
the  State's  most  important  orchard  fruits,  ^e 
total  value  of  the  orchard  products  being  $056,- 
376  in  1000.  Small  fruits  had  a  total  produc- 
tion of  1,408,000  quarts,  valued  at  $113,264.  The 
most  important  of  these  were  strawberries  and 
bladcberries  and  dewberries. 

Live  Stock  and  Dairy  Products.  The  total 
number  of  domestic  animaU  on  farms  in  1910 
was  reported  as  162,846,  valued  at  $43,700,143. 
The  number  and  value  of  various  classes  of  live 
stock  on  farms  oa  Jan.  1,  1016,  were  estimated 
by  the  United  States  Department  of  Agriculture 
to  be:  horses,  84,000,  value  $11,340,000;  mules, 
171,000,  value  $27,631,000;  milch  cows,  180,000, 
value  $iB,6&0,000;  cattle  other  tliau  milch  cows, 
216,000,  value  $3,311,000;  sheep,  30,000,  value 
$81,000;  swine,  817,000,  value  $7,704,400.  The 
total  value  of  dairy  products,  exclusive  of  milk 
and  cream  used  on  the  producing  farms,  was 
$2,801,000  in  1900.  The  millc  sold  amounted  to 
910,746  gallms;  butter  to  1,762,200  pounds, 
and  cream  to  11,282  gallons.  The  total  number 
of  fowls  reported  in  1010  was  146366,  and  the 
^KS  produced  amounted  to  0,722,160  dozen, 
vilued  at  $1,002,003.  'Bxmey  produesd  on  farms 
amounted  to  663,110  pounds,  valued  at  $76,941, 
and  wax  to  12,440  pounds  of  $2906  vahie. 

nahsrles.  The  fisheries  products  of  South 
Carolina  are  less  in  value  than  any  other  of  the 
South  Atlantic  States,  the  total  value  of  all  fish- 
ing products  in  1908  being  tmly  $288,000.  Shad 
is  the  most  important  spedes  caught.  In  1008 
the  total  number  of  persons  employed  in  fisher- 
ies was  2660,  and  the  capital  invested,  $113,000. 

Torest  Products.  In  1908  the  area  of  fwest 
land  in  South  Carolina  was  18,750  square  miles. 
Luml>eTing  activity  increases  with  the  distance 
on  each  side  of  the  "Fall  line,"  the  swamp  lands 
near  the  coast  containing  the  largest  stands 
of  virgin  forest,  chiefly  cypress.  The  mountains 
at  the  other  extreme  contain  forests  of  oak, 
chestnut,  blade  locust,  and  short-leaf  pine.  The 
most  important  qweies  is  the  yellow  pine.  In 
1013,  497  mills  reported  having  cut  762,184  M 
feet  board  measure,  of  which  over  650,000  M  feet 
were  yellow  pine.  (See  paragraph  on  Maim- 
factvres.)  In  1000,  forest  products  produced 
on  farms  were  valued  at  $4,513,002,  of  which 
$3,092,463  were  used  on  the  farms  themsdves. 

Manufactures.  In  value  of  manufactured 
products  South  Carolina  ranked  thirty-seoond 
among  the  States  in  1009,  with  a  per  capiU 
value  of  products  of  $76.  The  following  table 
gives  the  most  important  figures  relative  to 
manufactures  for  the  10  leading  industries  in 
1000  and  1904,  as  given  by  the  United  States 
Bureau  of  the  CeneuB. 

In  1014  the  aggregate  capital  invested  was 
$161,880,384,  the  value  of  products  was  $135,- 
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270,872,  the  aTeroge  number  of  employees,  75,- 
629,  of  which  3089  were  salaried.  Cotton  holds 
the  dominating  position  in  manufactures,  Bouth 
Carolina  ranking  third  among  the  States  in 
Uie  value  of  cotton  products  in  1900.  In  point 
of  TsJue,  cotton  contributed  58.2  per  cent  of 
all  manufactured  products.  In  that  year  there 
were  consumed  324,386,778  pounda  of  raw  cot- 
ton, costing  $35,633,209.  The  moat  important 
product  was  plain  cloth,  of  which  were  produced 
561,861,267  square  yards,  valued  at  $26,848,377. 
The  number  of  spindles  was  reported  1^  3,764,* 
261  in  1909,  the  number  of  looms,  04,206.  Lum- 
ber and  timber  products  rank  second  in  iiin>or< 
tanoe.  Great  quantities  of  timber  are  imported. 


among  the  cities  of  the  State,  and  in  1914,  71 
establishments  employed  2228  wage  earners,  and 
produced  products  valued  at  $6,766,000.  Spar- 
tanburg and  Greenville  rank  tUrd  and  fourth, 
respectively,  among  the  cities  of  the  State.  See 
also  articles  oa  these  cities. 

Transportation.  The  Savannah  River,  navi- 
gable for  202  miles  and  connecting  Savannah 
with  Augusta,  Ga.,  is  the  most  important  inland 
waterway.  Considerable  sums  have  been  spent 
for  the  general  inqirovement  of  navigation. 
The  total  mileage  of  first  track  of  steam  rail- 
ways in  1914  was  3686.  The  principal  roads 
and  their  mileage  of  first  track  in  that  year 
were  the  Southern,  1122;  the  Atlantie  Coast 
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num- 
ber) 

EipreaMd  ia  thousands 

All  indwtrie*  

1909 

1,8H 

78,040 

73,046 

S173,221 

120.361 

8118.236 

S46.8SS 

1901 

1,399 

63,071 

69,441 

113,422 

13.869 

79.376 

29,407 

1909 

63 

621 

360 

394 

119 

1,100 

378 

l»Ot 

62 

397 

Sll 

278 

99 

618 

248 

1909 

4S 

990 

888 

936 

333 

731 

463 

1904 

7 

963 

876 

617 

184 

666 

479 

Can  utd  Mnenl  Aoo  oonstruotion  and 
rap«un  by  itaanMuiroad  oompMiiw. 

1909 

10 

1.481 

1,418 

618 

687 

1,499 

763 

1904 

8 

1,222 

1,131 

300 

677 

1,081 

648 

Cotton  (ooda,  iaohidlna  oottcn  amall 

WATM. 

1909 

147 

46.342 

46,464 

126,649 

11,661 

66.030 

34.627 

1904 

127 

38,038 

87,271 

82,337 

7,703 

49.438 

16,180 

1909 

26 

2,067 

1,861 

11.867 

671 

9,026 

3,396 

1901 

30 

1,071 

7.087 

804 

3,688 

046 

Fouodiy  utd  ""^i"*  shop  products. . . 

1909 

34 

477 

417 

708 

194 

617 

809 

1901 

37 

617 

460 

611 

213 

642 

871 

1909 

7 

804 

839 

766 

163 

666 

831 

1904 

14 

1,103 

1,068 

824 

187 

1.079 

493 

1909 

861 

16,330 

14.604 

16.010 

4,378 

13,141 

9,160 

1904 

fi02 

11,664 

10,641 

8.194 

2,873 

8,279 

6.778 

1909 

103 

2.190 

1.766 

6,880 

467 

10,903 

2.183 

1904 

100 

1,626 

1.282 

6,177 

320 

6.463 

910 

1909 

101 

1,294 

834 

1.664 

413 

1.601 

1,261 

1904 

ISO 

986 

623 

946 

268 

1,038 

824 

saw  and  planing  mills  utilizing  about  sevoi- 
eighths  of  the  timber  consumed.  It  is  estimated 
that  the  wood-working  industries  of  South  Caro- 
lina ctmsume  about  ^3,670  M  feet  board  meas- 
ure annually.  No  inconsiderable  products  of 
the  pine  forests  of  South  Carolina  are  used  in 
the  manufacture  of  naval  stores.  The  State  has 
long  been  one  of  the  chief  sources  of  turpentine 
and  resin,  and  is  one  of  the  leading  States  in 
the  distillation  of  soft  wood.    In  1909,  460,000 

fallons  of  turpentine,  valued  at  $206,000,  and 
5,000  barrels  of  resin,  valued  at  $109,000,  were 
pr(>duoed.  The  manufacture  of  cotton-seed  oil 
and  cake  ranks  third  in  importance^  and  in  1000 
produced  16,746,652  gaUons  of  oil,  and  166.729 
tons  of  meal  and  oake. 

In  1009  tiiere  were  66,264  male  wage  eanterg, 
and  16,782  female  9405  under  16  years  of  age. 
For  the  great  majority  of  wage  earners  the 
prevailing  hours  of  labor  were  60  a  week.  A 
comparatively  small  percentage  of  the  manu- 
facturing industries  are  located  in  the  tai^e 
cities.  There  were  four  cities  in  1909  with  a 
population  of  ovw  10,000,  and  from  these  were 
reported  but  16.1  per  cent  of  the  total  value  of 
products.  In  1914  wage  earners  in  Charleston, 
the  largest  city,  numbered  2739,  employed  in 
120  estaUishmenta  which  reported  products 
valued  at  $5,862,000.    Columbia  ranks  second 


Line,  886;  the  Seaboard  Air  Line,  363;  the 
Charleston  and  Western  Carolina,  319;  and 
the  Carolina  Atlantic  and  Western  (Seaboard 
Air  Line),  187. 

Banka.  The  State  Bank  of  South  Carolina 
had  an  ezeeptionally  successful  career.  It  was 
established  m  1812  to  remedy  tiie  financial  dis- 
turbances caused  by  the  impending  war  with 
England.  It  was  entirely  under  State  control, 
and  its  president  and  directors  were  chosm  by ' 
the  Legislature.  The  capital  was  furnished  by 
the  State,  and  the  bank  was  the  repository  for 
all  State  fimds.  In  1862  its  charter  was  re- 
newed and  it  continued  to  do  a  most  satisfac- 
tory business  until  1870,  when  it  was  put  in 
liquidation.  The  table  on  the  following  page 
gives  the  State  banking  statistics,  aa  reported, 
aa  to  principal  items  in  1914. 

Oovenunent.  The  present  constitution  was 
enacted  in  1805,  and  has  been  since  amended  in 
unimportant  particulora.  Concurrence  of  two- 
thirda  of  the  members  elected  to  each  house  of 
two  successive  l^iislaturea,  and  a  majority  of 
the  electors  is  necessary  to  carry  an  amendment. 
A  constitutional  convention  may  be  convened 
•by  a  vote  of  two-thirds  of  the  members  elected 
to  each  branch  of  the  General  Aasembly,  if  a  ma- 
jority of  the  voters  approve  at  tue  next  eleetioii. 
The  seat  of  government  ia  situated  at  Columbia. 
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Executive. — The  department  consists  of  the 
Governor,  in  whom  is  vested  supreme  executive 
ftnthority,  tin  Llenteiuuit-GorariiOT,  the  Secre- 
tary of  State,  Comptroller  General,  State  Su- 
perintendent of  Education,  ConuEdasioner  of 
Agriculture,  Commerce  and  Industries,  Adjutant 
and  Inspector  General,  State  Treasurer,  and 
Attorney-General,  all  elected  at  the  same  time 
as  the  Governor,  and  holding  <^ce  for  the  same 
period,  vis.,  two  yeara 

Legialative. — llie  Iwislative  power  is  vested 
la  the  Smate  and  House  of  Representatives, 
which  together  form  the  General  Aaaembly. 
The  House  of  R^resentatives  consists  of  124 
members.  The  Senate  is  composed  of  one  mem- 
ber from  each  county,  elected  for  a  term  of 
four  years.  The  senators  must  be  at  least  26, 
and  the  r^resentatives  at  least  21  years  of 
age.  Members  of  both  houses  are  biennially 
elected.  Hie  General  Assembly  convenes  an- 
nually on  the  second  Tuesday  io  January. 

JvdMary. — ^The  judicial  power  is  vested  in 


millions  of  dollars,  and  may  not  be  less  than 
400  square  miles  in  size.  No  city  or  town  shall 
be  organized  witiiout  the  consent  of  the  majority 
of  the  electora,  mtitied  by  law  to  vote  witiiin 
the  district  proposed  to  be  incorporated. 

MiaeeUatuotM  Oonttitiaional  and  Statutory 
Provigiona. — Every  corporation  organized  and 
doing  business,  except  religious,  educational, 
and  benevolent  associations,  and  corporations 
selling  by  sample,  must  have  and  maintain  at 
least  one  agent  upon  whom  process  may  be 
served,  and  at  least  (me  business  office.  Ko 
diaerimination  in  charges  for  the  facilities  and 
transportation  on  the  same  classes  of  fr^ht 
and  passengers,  or  for  the  transmission  of  In- 
telligence within  the  State,  or  coming  from  or 
going  into  any  oUier  State,  may  be  made.  Di- 
vorce is  not  pmnitted. 

No  person  who  d«iies  the  existence  of  the 
Siq>renie  Being  may  hold  office  under  the  Con- 
stitution. The  hours  of  onploynumt  in  cotton 
and  woolen  establishments  are  limited  to  10  a 
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a  supreme  court,  two  circuit  courts,  which  com- 
prise a  court  of  common  pleas,  and  a  court  of 
seneral  sessions,  established  by  the  L^islature. 
The  supreme  court  consists  of  one  chief  justice 
and  four  aseooiate  jnstieea.  Thqr  u«  elected 
^  the  General  Assembly,  for  a  term  of  10  yeara. 
The  State  is  divided  into  judicial  circuits,  and 
for  each  of  these  a  judge  (holding  office  for 
four  years)  is  elected  by  vote  of  wxe  General 
Assembly. 

Suffrage  and  Eleotiona. — Voters  must  have 
resii^  in  the  State  for  two  years,  in  the  county 
for  one  year,  and  in  the  polling  precinct  for 
four  months,  and  have  paid  a  poll  tax  six 
months  before  ai^  ^ectl<m.  Ministers  in  the 
service  of  an  organized  church,  and  teachers  of 
schools  are  entitled  to  vote  after  six  months 
residence  in  tiie  State,  if  otherwise  qualified. 
Electors  must  be  enrolled  once  in  every  10  years. 
All  persons  of  voting  age  who  8{)pliea  for  regis- 
tration up  to  Jan.  f,  1808,  and  who  could  read 
any  section  in  the  Constitution  submitted  to 
them,  or  understand  or  explain  it  when  read,  are 
entitled  to  subsequent  regietration.  Any  person 
who  applies  registnitiMi  after  that  date 
must  be  able  to  read  and  write  any  ssction  of 
the  Con^ituti<m  submitted  to  him,  or  show 
that  he  owns  and  has  paid  taxes,  collectable 
during  the  previous  year,  on  property  in  tiie 
State  assessed  at  9300  or  more.  General  elec- 
tions for  Federal,  State,  and  county  cheers  are 
held  in  each  second  year  of  even  date  on  the 
Tuesday  following  the  first  Monday  in  Novem- 
ber. It  is  unlawful  for  any  person  to  sell,  bar- 
ter, or  ^ve  away  to  any  voters  intoxicating 
liquor  within  one  mile  of  any  voting  precinct 
during  any  primary  or  any  election  day. 

Local  and  Mimioipal  Oovertunent. — Each 
eonnty  must  contain  at  least  one  hundred  and 
tw«n^-fourth  part  of  the  population,  must 
have  assessed  taxable  pn^erty  of  at  least  1% 
Voi^  XXI.— 21 


day  with  certain  exceptions.  On  Sept.  14,  1915, 
an  amendment  effective  Jan.  I,  1916,  providing 
for  State-wide  prohibition  was  adopted. 

Plnnnoes.  llie  debt  of  South  Carolina  at  the 
outbreak  of  the  Civil  War  amounted  to  $3,814,- 
862.  In  1870  it  was  $6,314,000.  There  were 
also  outstanding  against  tlie  State  bmds  to  the 
amount  of  $20,827,608,  and  a  railroad  debt  of 
$6,787,608.  In  1880  the  debt  amounted  to 
$7,176,454,  and  in  1915  it  was  $5,673,086.  On 
I>ec.  31,  1914,  there  was  a  cash  balance  of  $352,- 
718,  the  disbursements  during  the  year  amounted 
to  $3,447,423,  and  the  receipts  to  $3,646,363, 
leaving  a  total  cash  balance  aa  Dec.  31,  1915,  of 
$550,668. 

Killtia.  The  number  of  males  of  militia  age, 
in  1910,  was  276,188.  The  organized  militia 
on  Jan.  1,  1914,  included  1794  enlisted  men  and 
164  officers,  and  was  composed  of  a  brigade  of 
tiiree  regiments  of  infantry,  and  sanitary  troops 
which  included  a  field  hospital. 

Population.  The  population  in  certain  census 
years  was  as  follows:  1700,  240,073;  1810,  416,- 
115;  1830,  681,185;  1860,  668,507;  1870,  705,- 
«06;  1890,  1,151,149;  1900,  1,340,316;  1010, 
1,515,400.  In  1916  tiie  p<^uIatioii  was  esti- 
mated to  be  1,607,746.  In  1910  South  Carolina 
ranked  twenty-sixth,  with  49.7  per  square  mile. 
There  were  679,161  whites  and  835,843  negroes. 
Native-bom  whites  numbered  673,107  and  for- 
eign-bom whites  6064.  Tlie  urban  population 
in  1010  was  224,832.  and  rural  1,290,568.  Thm» 
were  751342  males  and  763,5^  females.  Of 
the  natives,  94.8  per  cent  were  bom  in  South 
Carolina,  2.8  per  oont  in  North  Carolina,  and 
1.1  per  cent  in  Georgia.  The  number  of  males 
of  voting  age  waa  336,046  in  1910;  of  these 
166,769  were  white.  There  are  six  cities  of 
over  8000;  these  with  their  populations  in  1010, 
and  estimated  for  1015,  were:  Charleston,  68,- 
833  and  60,427;  Columbia,  26,319  and  34,068; 
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Spartanburg,  17,617  and  20,746;  GreoiTiUe,  16,- 
741  and  17,788;  Anderson,  0964  and  11,846; 
Sumter,  8109  and  0392. 

Ednoatlon.  South  Carolina  has  a  very  lai^ 
negro  peculation,  and  the  wi^ly  Bcattered  rural 
schools  offer  pr(rt>lemB  difficult  to  solve.  Aa  a 
result  the  State  bad,  in  1910,  a  tiigfaer  per- 
centage of  illiterates  than  any  <^er  State,  with 
the  exoepU<ni  of  Loulsiaaa.  Of  the  total  popu- 
latloi  M  the  age  of  10  yean  or  over  276,980 
or  26.7  per  cent  were  illiterates.  In  1900  the 
percentage  was  85.9.  This  percentage,  however, 
18  not  limited  to  the  ne^o  population.  Among 
whites  of  native  parentaoe  the  percentage  was 
10.5,  which  is  exceeded  onfy  by  four  other  States. 
Among  the  n^^oes  the  peroenta^  of  illiteracy 
was  38.7.  In  1900  it  waa  S2.8.  The  total  popu- 
lation, ages  8  to  20,  in  1910  was  664,260.  Of 
these  291,307  attended  school.  Among  native 
whites  the  school  populaticm  was  229,204,  and 
among  negroes  331,429.  According  to  the  report 
of  the  Swte  Superintradent  of  Public  Instruc- 
tion, tiie  total  enrollmoit  in  the  schools  in  1914- 
15  was  372,841.  The  average  daily  attendance 
was  260,686.  In  the  same  year  the  teachers 
numbovd  8070.  The  total  expenditures  for  edu-t 
cational  porpoeea  amounted  to  $3,296,606.  White  | 
teachers  number  about  4600  and  tbe  colored 
teachers  about  2800.  The  average  annual  salary 
of  white  male  teachers  is  $530.28,  and  of  women 
teachers,  $382.48,  The  average  annual  salary 
of  male  colored  teachers  is  $128.87,  and  of 
women,  $123.90. 

The  administoation  of  the  educational  system 
is  in  the  hands  of  a  State  Board  of  Educatixm. 
Each  oounly  has  a  superintoident,  a  board  of 
education,  and  a  superrisor  of  schools.  The 
normal  schools  are  the  Wintbrop  Normal  Col- 
lege at  Rock  Hill,  and  the  Colored  Normal  In- 
dustrial, Agricultural,  and  Mechanical  College 
of  South  Carolina  at  Orangeburflf.  The  institu- 
tions of  collegiate  rank  include  the  Univer- 
sity of  South  Carolina  (coeducational),  at  Co- 
lumbia, College  of  Charleston  at  Charleston, 
Clemscm  Agricultural  Coll^  at  Clemaon  College, 
Furman  Imiversity  at  Greenville,  W<^ord  Col- 
lege at  I^Murtanburg,  Presbyterian  College  of 
South  Carolina  at  Cmiton  (coeducatitmal),  Era- 
kine  ColI»e  at  Due  West  (coeducational), 
Newberry  College  at  Newberry  j  coeducational ) , 
Columbia  College  at  Columbia  (women).  Col- 
lege for  Women  at  Columbia,  Women's  College 
at  Due  West,  Chioora  Oolite  (womoi)  at  Green- 
ville, Greenville  Female  Collie  at  Greenville, 
Lander  Ct^tan  (wmnea)  at  Greenwood,  Coker 
College  for  Wonen  at  Hartsville,  Converse  Col- 
1^  for  Women  at  SpartanEurg.  Colleges  for 
colored  students  are  Allen  University  at  Co- 
lumbia, Benedict  College  at  Columbia,  Claflin 
University  at  Orangeburg,  Fei^aon-Williams 
College  at  Abbeville,  Friradship  CoU^  at  Rock 
Hill,  Harbison  Coll^  at  Ermo,  and  Vorhees 
College  at  Domiark. 

Charities  and  Oomottona.  Hie  Legislature 
of  1916  created  a  State  Board  of  CharfUes  and 
Corrections.  The  State  penal  institutiCHis  are 
the  Penitentiary  at  Columbia,  tbe  Eeformatory 
for  N^ro  Boys  at  Columbia,  the  Farm  at  Boy- 
kin,  and  the  South  Carolina  Industrial  School 
at  Florence.  The  charitable  institutions  are 
tbe  State  Hospital  for  the  Insane  and  the  Con- 
federate Infirmary,  botii  at  Coliimbia. 

SeUslon.  In  the  rdigious  census  of  1906 
about  naif  of  those  r^orting  were  Baptists, 
elosely  followed  in  numbers  by  the  Methodists, 


which  denoniinatiems  constitute  the  bulk  of  the 
church  membership. 

History.  In  1562  Jean  Ribaut  (q.v.),  acUng 
for  Admiral  Coligny,  attempted  to  form  a  colony 
of  French  Huguenots  at  Port  Royat  This 
was  abandoned  the  next  year,  and  other  at- 
tempts were  made  farther  south.  Charles  I 
granted  in  1030  to  Sir  Bobert  Heath  all  the 
territory  betwem  31*  and  SO*  extoiding  from 
sea  to  sea.  No  settlement  was  made,  and  in 
1663  Charles  II  granted  the  same  to  eight  Lords 
Proprietors,  favorites  at  court.  In  1665  tbe 
limits  were  ezt^ed  to  29°  and  36"  3<y,  and 
proprietary  rights  were  given,  but  the  Pro- 
prietors were  to  le^slate  "by  and  with  the 
advice,  assent,  and  approbatitm  of  the  freranen." 
Penuissiim.  to  grant  raig^ons  freedmn  was  given, 
and  subinfeudation  was  allowed.  The  terms  to 
settlers  were  at  first  liberal,  but  in  1669  the 
attempt  was  made  to  put  into  effect  the  "Funda- 
mental Ccmstitution"  drawn  by  John  Locke. 
(See  NoBTH  Cabolina.)  An  expedition  consist- 
ing of  200  persons  under  William  Sayle  settled 
upon  the  Ashley  River  in  1670.  A  "parliamenf  * 
craisisting  of  the  five  deputies  of  the  Proprietors 
and  20  members  elected  by  the  freeholders  was 
established  in  1671.  In  1680  the  MtUemait  was 
removed  to  the  present  site  of  Charleston.  Im- 
migraticm  was  r^>id,  and  by  1700  Ute  eolwiy 
contained  5500  inhabitants. 

The  colony  was  turbulent.  It  refused  to 
adopt  the  Fundamental  Constitution,  quarreled 
over  quitraxts,  and  in  1693  secured  uie  ri«^t 
of  initiative  in  legislation.  In  May,  1704,  the 
Proprietors  ordered  the  enforeanent  of  the  Test 
Act  requiring  conformi^  to  the  ChoKh  of  Eng- 
land, but  an  iqipeal  to  the  Whis  K>use  of  Lords 
led  to  the  annulment  of  the  Test  Act  in  1706, 
though  the  Church  was  still  established.  The 
colony  was  divided  into  North  and  South  Caro- 
lina in  1710.  The  Yemaasee  Indians,  instigated 
by  the  Spanish  at  St.  Augustine,  attacked  the 
settlements  in  1716,  and  the  Proprietors  refused 
to  grant  aid.  When  apfwal  waa  made  to  the 
crown  it  was  shown  tiwt  no  aid  could  be  nven 
unless  the  govenuneitt  was  vested  in  the  King. 
Numerous  mier  grievances  led  to  the  assembling 
of  a  convention  which  assumed  government 
and  James  Moore  (q-T.)  was  ehosen  to  aet  as 
Governor  until  tbe  King's  pleasure  was  known. 
The  Royal  Governor,  Sir  Francis  Nicholson,  ar- 
rived in  1721  and  in  1720  the  crown  purdiased 
tbe  proprietary  rights.  From  this  time  the  as- 
sembly never  relinquished  a  single  right  it 
gained,  and  before  the  Revolntton  elaisoied  all 
the  rights  and  privileges  of  the  British  Parlia- 
ment. The  first  printing  press  was  set  up  in 
1730,  and  tbe  South  Oarolima  Gazette  estab- 
lished two  years  later.  The  colony  joined  Ogle- 
thorpe's imsuccessful  expedition  against  the 
Spaniards  in  1740,  and  was  occupied  with  Indian 
troubles  in  1756,  1760,  and  1766.  The  Cherokeee 
ceded  their  lands  in  1765,  and  the  Scotch-Irish 
bcf^  to  fill  them  up.  Tbo  colony  waa  pron^t 
in  its  redstanoe  to  the  Stamp  Aet,  and  troops 
were  quartered  in  Charleston.  It  agreed  to 
the  nonimportation  agreement  in  1769-70,  and 
sent  money  and  supplies  to  Boston  in  1774. 
Del^ates  were  sait  to  l^e  Continental  Con- 
gress in  1774  and  the  Provincial  Congress  met 
Jan.  11,  1775.  At  the  second  session  in  June, 
1776,  troops  were  voted,  and  Lord  William 
C^pbell  tried  in  vain  to  reetore  royal  author- 
ity. In  March,  1776,  sovereuniy  waa  daimed 
uad  a  government  established.    Fort  Moultrie 
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(q.T.)  was  iinBucceesfally  attacked  by  the  Brit- 
ish, Jime  28.  Several  battles  (among  them 
Camden,  King's  Mountain,  Cowpens,  and  Eutaw 
Sprigs)  were  fongbt  within  the  State  during 
the  Risvoliitirai.  ramaaa  leaders  of  irrc;gular 
buids  of  patriots  were  Sumter  and  Harim. 
Charleston  was  eaptured  by  the  British  in  1780 
and  held  until  1782.  The  State  adopted  the 
Federal  Constitution  May  23,  1788,  Columbia 
was  made  the  capital  in  1700,  and  a  new  con- 
stitution adopted,  giving  tiie  L^slature  prac- 
tically all  power.  Differences  b^an  between 
sections.  The  eastern  part  of  lite  State  had  the 
wealth  and  was  strongly  Federalist.  The  west- 
em  part  had  the  population  and  was  strtmgly 
Anti-Federalist.  In  1808  a  compromise  was 
effected  which  lasted  until  1868.  By  its  terms 
the  Lower  House  of  the  Legislatiure  was  to 
consist  of  124  members,  62  to  r^resent  popu- 
lation and  62  wealth.  Each  district  was  given 
as  many  representatives  as  it  had  sixty-seconds 
of  p<^ulatioa  and  wealth.  With  the  adoption 
of  this  eompromise  State  polities  ceased  to 
trouble. 

The  State  early  became  dissatisfied  with  the 
tariff  polity  of  the  general  government,  and  as 
early  as  1828  the  "South  Carolina  Exposition" 
was  adopted  by  the  Legislature.  On  the  passage 
of  the  Clay  Tariff  Bill  in  1832  a  convention  was 
called  which  declared,  Novonber  24,  that  no 
duties  should  be  collected  after  Feb.  1.  1833. 
President  Jackson  was  resolved  to  enforce  the 
law,  bat  sa  actual  ctmflict  was  averted  by  a 
eompromise.  (See  CALHomrt  John  C;  Nmxi- 
ncaiiON.)  On  tiie  deetimi  of  Fresiclent  Lin- 
«(dn  in  1860  a  craivention  was  called  mi  Decon- 
ber  20t  which  unanimously  passed  an  ordinance 
of  secession.  The  attack  on  Fort  Sumter  in 
April,  1861,  precipitated  the  Civil  War.  (See 
CmL  Wab.)  The  State  famished  60,000  sol- 
diers to  the  Confederate  armies,  though  her  vot- 
ing population  was  only  about  47,000.  Charles- 
toa  withstood  the  Federal  attacks  until  Febru- 
ary, 1806,  when  the  Oonfieda'ates  were  flnal^ 
eompelled  to  eraenate  it.  Sooth  Carolina  suf- 
fered fnaa  Sherman's  march  northward.  A 
provisional  governor  vras  appointed  at  the  close 
of  the  war  and  a  new  constitution  admted.  On 
tiie  refusal  of  the  State  to  ratify  the  Four- 
teenth Amendment  a  milttaiy  government  was 
established.  In  1868  another  ocaistitution  al- 
lowing negro  suffrage  was  adopted  and  the 
State  was  readmitted  June  26.  The  next  yearn 
were  full  of  corruption.  Illiterate  negroes  and 
carpetbaggers  filled  high  offices  and  the  d^t 
increased  from  $6,407,306  in  1868  to  $20,333,901 
in  1873.  The  campaign  of  1876  was  bitter,  with 
intimidation  and  bloodshed.  Both  sides  claimed 
victory,  and  there  were  for  a  time  rival  State 
governments.  When  President  Hayes  withdrew 
Ae  Federal  tim^  from  the  Sti^  the  Bepub* 
lican  claimant.  Governor  Chamberlain,  gave 
up  the  contest  and  Wade  Hampton  (q.v.)  was 
recognized  as  Governor.  Several  of  the  State 
officers  were  tried  on  charges  of  malfeasance 
and  sentenced  to  imprisonment.  Since  this 
time  the  ntgro  majority  in  the  State  has  been 
powerless  in  dections.  A  severe  earthqusJce,  of 
which  Charleston  seemed  to  be  the  centre,  de- 
strewed  property  valued  at  $8,000,000,  Aug.  31, 
1886.  In  1893  a  great  storm  cm  the  crast  caused 
the  loss  of  more  than  1000  lives.  The  growth 
snd  development  of  the  Farmers'  Alliance  led 
to  the  cutare  of  the  Democratic  party  in  1890, 
whoi  B.  K.  Tillman  was  elected  Governor  after 


a  campaign  of  bitterness  second  only  to  that  of 
1876.  In  1001-02  the  South  Carolina  Interstate 
and  West  Indian  Exposition  was  held  at 
Charleston.  Largefy  owing  to  charges  of  corrup- 
tii»,  the  LegisUtiuv  in  1007  passed  measures 
permitting  the  aboliticm  of  the  State  limior  dis- 
pensaries, which  had  entire  chai^  of  the  sale 
of  liquors  prior  to  that  time.  In  the  election 
of  November,  1908,  Governor  Ansel  was  re- 
elected. For  president,  Bryan  received  62,288 
votes,  and  Taft  3963.  Prohibition  was  the  chief 
issue  in  the  campaign  of  1910,  but  Coleman  L, 
Blease^  an  antiprohlbitionist,  was  elected  Gov- 
ernor. Shortly  after  his  aooession  to  the  office 
he  came  into  conflict  with  the  State  Supreme 
Court  over  the  appointment  of  special  jud^s. 
Blease  declared  that  he  would  not  commission 
judges  who  were  not  his  friends,  and  refused 
commissions  to  the  nominees  of  the  court.  Chief 
Justice  Jones  resigned  from  his  office  and  be- 
came a  candidate  for  Governor  against  Blease 
in  1912.  In  1911  Governor  Blease  began  par- 
doning  convicts  on  a  large  scale,  continuing 
this  practice  throu^ioat  hu  term.  He  also  ve- 
toed more  acts  of  tiae  Legislature  than  had  been 
vetoed  in  the  previous  20  years.  Most  of  these 
were  passed  over  the  veto.  In  his  annual  mes- 
sage to  the  Legislature  in  1912  he  took  a  strong 
stand  against  negro  education  and  urged  a  law 
to  prevent  white  persons  from  teaching  negroes. 
He  also  indirectly  defended  Ij^ching.  In  spite 
of  a  strong  feeling  against  him  throughout  the 
State  he  was  renominated  and  elected  for  a 
second  term,  defeattog  Judge  Jones  by  about 
3000  votes.  In  the  preudential  election  of  this 
year  Wilson  received  348,366  votes,  Roosevelt 
1293,  and  Taft  4764.  There  was  no  Republican 
nominee  for  Governor.  Governor  Blease  con- 
tinued his  notorious  course  by  a  wordy  war 
with  the  L^slature  and  by  wht^esale  pardon- 
ing of  prisoners.  On  Jan.  0,  1916,  he  issued 
a  blanket  pardon  for  1100  convicts,  whom  he 
had  previously  paroled  (total  number  of  par- 
dms  during  his  four  years'  term  nearly  SOW). 
On  January  11  he  disbanded  the  organized 
miUtia  of  the  State,  over  which  he  had  differ- 
ences  with  the  Federal  War  Departments,  and 
on  the  following  day  resigned,  giving  no  reas<m. 
Richard  I.  Manning,  Democratic  Governor-elect, 
took  office  on  January  19  and  at  once  reversed 
the  disbanding  order  of  Governor  Blease.  In 
Hm  dections  held  in  tiiis  year  the  State  voted 
for  prohibitim.  In  natitmu  elections  the  State 
has  been  always  Democratic,  except  in  1792, 
when  the  Federalists  secured  the  electors,  and 
during  the  Reconstruction  period,  1869-76, 
when  the  vote  was  given  for  the  Republiom 
candidates.   See  Electoral  Comicission. 

QOVBRNOBS  OF  SOUTH  CABOUHA 

UnraB  THE  PBOPBIBIOBS 

Kr  John  Yflunsiis,UeatSB8iitO«ml  and  OoT....  16S5 

WiUiua  Sfti^e  1009-70 

Jomh  Weat  (utiog)  1070-73 

EHr  Joha  Ywasu  1672-74 

JoMpb  W«0t  1074-82 

Joseph  Morton  1083-84 

Riohard  Kyrle   1084 

Robert  Quarry  (wtb^  1084-88 

Joaeph  Wert   1086 

Joseph  Morton  108S-M 

Jamee  CoIletoD  1680-00 

Sstb  Sothell  (SouthweD)  1690-91 

PUlip  Lodwetl  1691-03 

Thomas  Smith  ,  1093-M 

Joseph  Bisks  (MtiBg}   UQ4 

John  Aivhdak  lOOt-96 

Josaph  BUke  109ft-1700 
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J&mes  Moore  (Kotios)  1700-02 

Sir  Nathnoiel  Johnsoc  1702-08 

Edwud  Tynt*  1708-09 

Robert  Oibbes  (acting  1709-12 

Charles  Craven  1712-16 

Robert  Daniel  (modati  171S-17 

Robert  Jobaaaa  1717-19 

Junes  Moore  (eboaen  br  wmvwtkm)  1719-ai 

CKDEB  THE  OBOWN 

Sir  fYancirt  Nii^holson  1721-25 

Arthur  Middlcton  rarting-^   1725-30 

Robert  Johnaoii   1780-35 

ThomaB  BrouKhtoii  ( Lieuli.Tiiint  Governor)  1786-37 

William  FJiJI  ':ii-tiiik-  iiri.i  Lieutenant  GoTMnor)  1737-48 

Janiffl  Glpii     ..    .   1743-fi6 

William  Honn- Linl-  tDT!   1766-60 

Williftiu  KuU,  2(1  (l.u'iu.Miiint  Oovirnur)  1760-61 

Thonina  Hixioe    1761-64 

WiUiam  Bull.  2d  (Li.'ut.  iiaut  Govern.ir)  1764-66 

Lord  Chiirlfs  Grevillo  Montagu  1766-68 

William  Bull.  2(1  (Lirutonant  Governor)  ■  1768 

Lord  Charl(-i  Greville  Montagu  1768-69 

William  Bull,  2d  (Lieutenant  Governor)  1769-71 

lord  CliarleB  GroviUe  Montagu  1771-73 

WUliamBuU,  2d  (Lieutenant  Governiir)  1773-76 

Lovd  William  CanvtMll   1776 

STATE 

John  RuUedge  PmidmA  1776-78 

RawlioB  Lowndee   "   1778-79 

John  Rutledge  OovwiMr  1779-83 

John  MatbewB  1782-83 

Benjamin  Gueranl  1783-85 

WiUiam  Moultrie  1786-87 

Thomas  Pinckney  Demoerat-Republiean  1787-69 

Charles  Pinckney   *'  "  1789-92 

ArnolduB  Vanderhorrt  1792-94 

William  Moultrie  1794-96 

Chorlen  Pinckney  Demoerat-Repablioan  1796-98 

Edward  Rutledge  Federalict  1798-1800 

John  Dra>-ton  .  .Denuierat-RepilbUoan  1800-02 

James  B.  Ripharde(m   "  *'  1802-04 

Paul  Hamilton   "  "  1804-06 

Charlea  Rockney   **  '*  1806-08 

John  nra\^n   "  "  1808-10 

Hcnr-  Middleton   "  "  1810-12 

Jowt-pli  .VLiioo.   "  "  1812-14 

Dftvid  R.  WiUiama   "  **  1814-16 

Andrew  H-'kofL:!  ,  .   "  "  1816-18 

Julm  Gtiidea.  ,   "  "  1818-20 

Thomaa  Bennett.   *'  *'  1820-23 

John  L.  W^iiBon   "  "  1822-24 

Richard  I.  Manning   "  "  1824-26 

John  Tavlnr    "  "  1826-28 

.St';pli-n"l>  Miner...  DnHm»  1828-30 

JamrH  Il:i[[i]]l.,n.   "   1830-32 

Rulx-rt  y.  Havue   "   1832-34 

Cieorjrc  MeDuffie   "   1834-36 

I'ierw  M.  ButkT   "   1836-38 

Patrick  Nobk   "   1838-40 

B.  K.  Hennegan  (acting)   1840 

John  P.  rUehardsoD  DaoHNnt  1840-43 

JamiM  H.  Hammond   *'   1842-44 

William  Aiken   •*   1844-46 

David  Johnson   *'   1846-48 

W.  B.  Senbrook   "   1848-60 

.John  H  Means   "   1850-52 

Jolm  L,  Manning   "   1862-54 

Junii  rt  11.  Adams   "  1864-66 

Iffl.frt  v.  W,  Allfton   "   1866-58 

William  H,  Ci-i    "   1868-60 

Franris  W.  Pickens    "   1860-63 

M.  L.  Bonham   "   1862-64 

A.  0.  Mamth   "   1864-66 

Beniamin  F.  F«rry  ftorirional   1865 

James  L.  Orr  DanUMMt  1866-68 

Robert  K.  Seott..   ..BipdUioao  1868-72 

 1872-74 

 1874-77 

.Domomt  1877-79 

"   1879-80 

  1880 

 1880-83 

 1883-86 

  1886 

.Danwant  1886-00 

 1890-04 

 1894-97 

"   1897-09 

 1899-1903 

"   1903-07 

"   1907-11 

"   1911-15 

  1016 

 1016- 


Franklin  J.  Mosea.  Jr  

Daniel  H.  Cbamberiidn. . . 

Wade  Hampton  

W.  D.  Simpson  (acting) . . . 

T.  D.  Jeter  (aotiog)  

Johnson  Hagood  

Hugh  8.  Tbompaon  

John  C.  Sheppard  <aotin|0 

John  P.  Richardson  

Benjamin  R.  Tillman  

John  Qaiy  Evans  

WiUiam  H.  EUerbe  

M.  B.  McSweeney  

Duncan  C.  Heyward  

M.  F.  Ansel  

Coleman  L.  Blease  

C.  A.  Smith  (interim)  

Blobard  I.  Manning  
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1883) ;  E.  L.  Whitney,  "BiWio^phy  of  the 
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ican Historical  Association  Aimual  Report  for 
1894  (Washington,  1894);  id..  Government  of 
the  Colony  of  South  Carolina  ( Baltimore, 
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1719  (Xew  York,  1897) ;  id.,  Vndm-  Boyal  Gov- 
ernment, 1719-76  (ib.,  1899);  id.,  In  the  Revo- 
lution, 1775-80  (ib.,  1901) ;  W.  R.  Smith,  South 
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South  Carolina  (New  York,  1906) ;  D.  D.  Wal- 
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SOUTH  CABOLINA,  UmriBBlTT  of.  A  co- 
educational nonsectarian  institution,  chartered 
in  Olumbia,  South  Carolina,  in  1801,  and  opened 
in  1805.  It  was  closed  in  1863  during  the 
Civil  War,  but  reopened  in  1866  under  its  pres- 
ent name.  In  1876  the  uniTersity  was  dirided 
into  two  branches:  one  the  South  Carolina  Col- 
lie, the  other  Claflin  (DoUege  for  Negroes  at 
Orangeburg.  Its  charter  was  amended  in  1870 
and  in  1890.  In  1894  women  were  admitted 
to  all  courses.  In  connection  with  the  univer- 
sity is  a  system  of  accredited  schools,  their 
certificate  admitting  students  without  examina- 
tion. The  university  has  departments  of  law 
and  of  engineering.  The  total  attendance  in 
1915-16  was  540,  and  the  faculty  numbered  3S. 
The  library  contained  in  the  same  year  66,000 
volumes,  and  the  annual  income  was  about 
$104,000.  The  president  in  1916  was  William  S. 
Surrell.   

SOU TH  CAROLINA  INTERSTATE  AN1> 
WEST  INDIAH  EXPOSITZON.  An  exposi- 
tion held  in  Charleston,  S.  C,  from  Dec.  1,  190l» 
to  June  2,  1902,  the  site  covering  about  250 
acres.  The  principal  buildings  were;  Adminis- 
tration, Agriculture  Art,  Auditorium,  Com- 
merce, Cotton  Palaoe,  Fisheries,  Uachinery, 
Mines  and  Forestry,  N^ro,  Tran aportation ,  and 
Women's.  The  larger  buildiiwB  were  constructed 
in  Spanish  Renaissance  styK,  and  finished  in 
staff,  coated  with  a  dull  white.  State  buildings 
of  Illinois,  Maryland,  Missouri,  New  York,  and 
Pennsylvania,  city  buildings  representing  Cin- 
cinnati and  Philadelphia,  and  structures  for 
exhibits  of  Cuba,  Povto  Rioo,  and  Ouatemala 
were  erected.  The  total  attendance  was  674,- 
086;  the  cost  of  the  exposition  was  $1,260,000, 
while  the  receipts  were  $313,000. 

SOUTH'COTT,  JoAWNA  (1760-1814).  An 
English  religious  visionary,  bom  at  Gittisham, 
Devonshire,  of  humble  parentage.  In  youth 
she  was  a  domestic  servant,  chiefly  in  Exeter. 
In  1792  she  declared  herself  to  be  the  woman 
driven  Into  the  wildeniess  (Rev.  xii.  6),  and 
began  to  claim  the  gift  of  prophecy.  She  gave 
forth  predictions  and,  though  illiterate,  wrote 
many  pamphlets.  Her  followers  were  numer- 
ous, and  the  sect  lasted  for  about  60  years  after 
her  death.    Her  writings  include  The  Strange 
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EffeotB  of  Faith  ( 1801 ) ,  with  continuationB 
(1802-20);  books  of  t^heoiea  and  FtnOM 
(180S) ;  Lett«n  (1804) ;  The  True  SwplMiatitm 
of  the  Bible  (1804-10);  the  Book  of  Wonder* 
(1813-14).  Several  lAvet  were  published  in 
1814  and  181fi.  Ctmsult  also  her  Memoire 
(Lmdon,  1814),  and  Alice  Seymour,  The  Ea- 
preaa:  oontmnitug  the  Life  OfHd  Divme  Writinge 
of  Joamma  Boutheott  (2  vols.,  ib.,  1909). 

SOUTH  DAKOTA  A  north  centra]  State  of 
the  United  States.  It  is  380  miles  long  by 
200  zoiles  wide.  The  MisMori  River,  entwing 
the  State  near  the  middle  of  the  north  bonnifauy, 
runs  nearly  strai^t  south  to  the  centre,  and 
thai  flows  to  the  extreme  southeast  comer, 
where  it  receives  the  waters  of  Uie  Big  Sioux, 
thus  dividing  the  State  into  two  parts,  of  which 
the  western  is  slightly  laiger  than  tiie  eastern. 
The  latter  portion,  however,  because  of  the  even- 
ness ol  its  prairies  and  the  more  copious  rain- 
Mi,  contain*  most  of  the  population.  The  total 
area  is  77,61S  square  milet,  of  wliich  all  hut 
about  747  square  mika  an  land  surface.  South 
Dakota  is  fourteenth  in  sice  anumg  the  States 
of  the  Union. 

Topography  and  HydroKraphy.  The  James 
Biver  traverses  the  State  from  north  to  south, 
joining  the  Missouri  about  50  miles  above  its 
junction  with  the  Big  Sioux;  and  cnte  the  east- 
ern part  into  two  nearly  equal'  portions.  The 
broad  valley  thus  formed,  luce  that  of  the  Big 
Sioux,  ifl  goitly  lolliiig— all  except  a  small  ter- 
ritory about  luee  Travme  and  Big  Stone  being 
between  1000  and  1400  feet  above  sea  leveE 
West  of  the  Missouri  the  country  is  much  more 
rugged,  with  many  swift  streams.  The  largest 
of  toese  is  the  Chc7%nne,  which,  with  its  main 
branch,  the  Belle  Fourdie,  incloses  the  Black 
Hills  (q.v.)  in  the  extreme  southwest,  that  rise 
to  a  heif^t  of  over  7000  feet  It  then  flows 
northeast,  dividing  this  part  of  the  State  into 
two  nearly  equal  (mrtions.  Hie  southern  of  these 
sectiuis  18  divided  equally  the  White  Biver, 
and  the  northern  pomtm  is  cut  into  thirds  by 
the  Grand  and  Mnmu  rivers.  The  various  tribu- 
taries of  tiiese  four  rivers  have  cut  the  surface 
into  deep  ravines,  and  in  places  left  high  ridgee 
and  buttes.  Between  the  headwaters  of  uie 
White  and  those  of  the  Cheyenne  are  the  famous 
Bad  Lands,  giant  masses  of  bare  rock  and  clay 
destitute  of  T^;etation.  The  Missouri,  receiving 
the  silt  carried  liy  steeaau  fnMU  the  west,  is 
colored  a  deq>  ydlow,  and  flows  in  a  very 
tortuous  channel.  Its  vallev  rises  in  terraces, 
in  contrast  to  the  broad  slopes  of  the  James 
and  the  Big  Sioux.  South  Dakota  has  few 
lakes,  and  they  are  all  in  the  extreme  eastern 
part  of  the  State. 

Climate.  The  annual  temperature  is  about 
44.3'  F.  For  July  the  mean  is  72.2'  F.  and 
lor  January  15*  F.  Th»  first  settlers  were 
terrified  by  the  blizzards,  storms  of  fine  mow 
driven  by  the  north  wind,  but  now  that  the 
roads  are  well  marked  these  storms  are  regarded 
as  incidoital.  Really  they  are  infrequent  oc- 
currences; it  is  a  common  thing  for  cattle  to 
feed  out  all  the  winter.  The  annual  rainfall 
averages  20  inches.  Because  there  is  little 
winter  precipitation,  and  little  rain  when  the 
frost  leaves  the  ground,  seeding  is  acc<niqili8lied 
in  South  Dakota  earlier  and  easier  than  in 
some  eastern  States. 

Soil.  The  8(^1  of  South  Dakota,  excepting 
a  few  barren  spots  in  tiie  bntte  country,  is  a 
rich  loun  overlying  t&e  glacial  subsoil,  itself 


overlaid  by  vegetable  mold.  The  Missouri 
Rivo-  bottom  lands  are  ec^tecially  fertile.  8et> 
tiers  ftHind  South  Dakota  a  treeless  country, 
excq)t  in  the  Black  Hills,  where  pine  Is  growing 
above  an  altitude  of  4000  feet,  and  along  ^ 
banks  of  the  streams  and  lakes,  where  cottmi- 
wood,  ash,  elm,  and  nubile  abound.    But  tiiey 

groceeded  to  plant  treee,  and  now  many  of  the 
>wn8  are  buried  in  green,  and  farmhonses  well 
protected  against  severe  weatlier  1^  groves  of 
Cottonwood,  box  elder,  or  efan. 

Geology.  Nearly  every  geoloncal  age  is 
repreeoited  in  South  Dakota.  The  earliest 
rocks  (Arehean)  are  observed  in  three  places. 
The  first  is  a  rid^  extending  from  Sioux  Falls 
to  the  James  River,  composed  of  quartzite; 
the  second  a  small  area  near  Big  Stone  Lake,  <d 
granite;  the  third,  the  centre  of  the  Black  Hills, 
where  is  exposed  a  granite  core.  Around  this 
core  are  the  narrow  bands  of  the  various  ages 
of  the  secondary  formations — sandstone  (Pots- 
dam) and  two  kinds  of  limestone  (Silurian 
and  Carboniferons) .  About  th^  last  smear 
sandstone,  limestcme,  clays,  and  marls  of  the 
earliest  secondary  period,  and  about  the  whole 
is  the  Cretaoeous  or  latest  system  of  the 
secondary  period  which  covers  the  whole  State. 
Nearly  all  of  the  eastern  half  is  covered  by  what 
is  called  the  Colorado  formation  of  this  Creta- 
ceous syston,  consisting  of  marl,  clay,  and 
limestone.  The  Laramie  formatlcn  occupies  the 
northwest  quarter,  and  Dakota  sandstone  un- 
derlies the  valley  of  tiie  James.  In  the  south* 
west  quarter  occur  clay  and  conglomerate  of  the 
Tertiary  period  (Miocene).  Over  all  of  these 
older  formations  in  the  eastern  part  is  the  drift 
left  by  the  glaciers.  West  of  the  Missouri  run- 
ning water  has  deposited  some  of  the  Pleisto- 
cene, or  most  recent,  formations.  The  sandstone 
underlying  the  James  River  valley  is  a  water- 
bearing stratum  supplying  powerful  artesian 
wells;  these  wells  have  been  utilised  fm-  many 


teral  Besoitrces.  Gold,  the  most  impor- 
tant mineral  product  of  South  Dakota,  occurs 
mainly  in  the  Black  Hills  r^on  in  Lawrence 
County  and  was  discovered  by  members  of 
Custer's  expediticn  in  1874.  Owing  to  poor  water 
and  rail  facilities,  d^osits  remained  imworked 
for  about  10  years.  In  1914  the  production 
amounted  to  354,768  fine  ounces,  valued  at 
97,333,508.  The  greater  part  of  tlw  ontpnt  came 
from  the  famous  HiH&atake  Mine.  In  1013 
there  were  produced  172,642  fine  ounces  of  sil- 
ver, valued  at  997,683.  The  value  of  the  out- 
put of  stone  in  1914  was  9156,907.  South 
Dakota  is  the  only  source  of  lithium  ore  in 
the  United  States.  This  is  fotmd  in  Custer 
and  Pennington  counties,  but  production  is 
small.  Other  minerals  found  in  varying,  and  as 
a  rule  small,  quantities  are  clays,  lime,  mica, 
tin,  lead,  wp^r,  gypsum,  natural  saa,  tung- 
sten, and  occasional  g^B.  total  value  of 
the  mineral  production  of  South  Dakota  in  1014 
was  97,861,601. 

Agriculture.  South  Dakota  is  essentially 
agricultural.  Rainfall  is  sufficient  to  grow 
large  grain  crops  without  irrigation,  though  a 
small  area  in  the  Black  HiUs  r^on  is  so 
treated.  Of  a  total  area  of  approximate^  49,- 
105,000  acres,  26,016,892  were  In  farms  in  1010, 
these  numbering  77,644  in  that  year.  The  acre- 
age of  improved  land  in  farms  was  16,827,208; 
average  acres  per  farm,  335.  The  total  value 
of  all  farm  property,  inelnding  land,  buildings. 
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Implementa  and  machinery  was  $1,186,006,980 
in  1910,  and  the  average  value  of  land  per  acre, 
934.60.  The  number  of  farms  werated  by 
owners  and  managers  in  1010  was  68,413.  In 
that  jear  native-born  white  farmers  numbered 
40^60,  foreion-bom  white  2S,476,  and  the  non- 
vhites,  2808.  Of  the  fweiip-bom  farmers. 
6523  were  bom  in  Qemuny,  6381  In  Nwway, 
and  3240  in  Russia. 

The  following  table  shows  acreage,  produc- 
tion, and  value  of  the  principal  crops  as  esti- 
mated by  the  United  States  Department  of 
Agriculture  for  1916. 


PSODDCr 

Acreage 

Prod,  in 
buabela 

Value 

8,200,000 
8,726.000 
1,726.000 
810.000 
780.000 
160.000 

94.260.000 
03,762,000 
73,460.000 

*i.3ao,ooo 

1,060,000 

S40.1S2,000 
64.835.000 
20,286,000 

6,488.000 
11,040.000 

S.766,000 

Wheat  

<Hia  

riMMd  

•  Tooa. 

The  total  value  of  all  crops  in  1900  was  $125,- 
607,249,  and  the  total  area  of  all  those  report- 
ing such  was  12,226,772  acres.  In  order  of  im- 
portance the  principal  products  were  wheat, 
com,  oats,  hay  uid  forage  barley,  flaxseed, 
emmer  and  spM^  and  potatoes.  Wlwat  is  the 
leading  crop,  and,  compared  with  other  States, 
South  Dakota  ranked  fourtfa  in  acreage  and 
fifth  in  value  in  1909,  holding  the  same  relative 
ranks  in  1916.  The  acreage  devoted  to  this 
crop  was  3,217,255,  with  a  production  of  47,- 
050,500  bushels,  valued  at  $42,878,223.  Of 
eom,  the  next  in  rank,  were  harvested  2,037,668 


all  States  in  this  cr<^.  In  1900  the  State 
ranked  seomd  in  the  Union  in  acreime  and  value 
of  production  of  flaaoeed.  The  area  deroted  to 
this  cn^  hi  that  year  was  618,666  acres,  pro- 
ducing 4,760,794  bushds,  valued  at  $7,001,717. 
The  acreage  under  flaxseed  baa  been  steadily 
decreasing  and  in  1916  South  Dakota  ranked 
fourth  in  its  production.  Tbe  production  of 
potatoes  on  60,062  acres  planted  in  1909 
amounted  to  3,441,692  bushds,  valued  at 
$1,967,660.  Other  v^tables  in  that  year  had 
an  aenage  of  16,160  and  a  production  valiwd  at 
$1,083,163.  In  1009  the  total  value  of  oreliaid 
fruits,  of  which  ^ples  were  the  most  impor- 
tant, was  $200,339.  The  production  of  small 
fruits  was  valued  at  $47,263,  strawberries 
predominating. 

Live  Stock  and  Dairy  Products.  He  total 
value  of  live  stock  on  farms  in  1910  was  $127,- 
229,000.  This  iacludes  d<»aestic  animals  and 
bees,  the  former  oontribating  $124,841,000. 
The  number  and  value  of  the  various  domestic 
animals  on  farms  as  estimated  by  tbe  United 
States  Department  of  Agriculture  in  1916  were: 
horses,  759,000,  $70,587,000 ;  mules,  1 5,000, 
$1,635,000;  milch  cows,  486,000,  $28,615,000; 
cattle,  1,064,000,  $40358,000;  sheep,  604,000, 
$3,141,000;  Bwine,  1,314,000,  $13,271,000.  The 
total  value  of  fowls  of  all  kinds  in  1910  was 
$8,366,466.  produced  in  1909  were  re- 

ported at  22,396,021  dozens,  valued  at  $3,701,- 
973.  In  1900  the  value  of  dairy  products  sold 
was  estimated  at  $6,193,000.  The  milk  pro- 
duced was  reported  at  82,428,514  gallons,  and 
tbe  butter  made  at  13,629,647  pounds. 

Manufactures.  In  1909  South  Dakota  ranked 
forty-sixth  in  value  of  manufactured  products. 
The  following  table  gives  the  most  inqtortant 


8UBCUARY  OF  HANUFACTURES  FOR  1914,  190B,  IBOft 
raa  STATS— nvB  iisawira  'Jkdobtubs 


Num- 

pcssom nra&aBD 
UT  imnmBT 

Value 

Value 
added 

Wage 

of 

by 

ber  of 

Catrftal 

Wacea 

prod- 

manu- 

DRnnrar 

CenmiB 

eetab- 

earn- 

ueta 

fao- 

lisb- 
nwnta 

Total 

ers 

(aver- 

tnra 

««« 

Dum- 
ber) 

Expreeeed  ia  tbouaaada 

AU  fatdwtriM  

1914 

898 

5,846 

8,788 

815,060 

82.628 

824.139 

87,000 

1909 

1.020 

^228 

3,002 

13,018 

2.298 

17,870 

6,304 

1904 

686 

8,582 

2,492 

7.685 

1,422 

13,085 

4,388 

Bread  and  other  bakery  produots. . . 

190B 

92 

431 

286 

600 

151 

1,161 

440 

1904 

82 

169 

116 

170 

49 

388 

170 

Butter,  ohene.  and  oondeued  millc . 

1000 

05 

2S2 

130 

033 

112 

2,686 

378 

1904 

97 

3S0 

192 

484 

125 

2,183 

360 

Fknir>4iiill  sad  grirtRdll  prodnota. . . 

1009 

OS 

454 

285 

2.873 

187 

6,208 

873 

1904 

06 

521 

347 

2,428 

293 

6,619 

1,161 

1909 

68 

634 

451 

941 

301 

946 

690 

1004 

96 

227 

191 

244 

114 

377 

280 

1009 

302 

1,387 

836 

2,150 

493 

1,976 

1.620 

1904 

279 

1,001 

602 

1.844 

812 

1.222 

080 

acres,  which  produced  65,668,737  bushels,  valued 
at  $26,395,985.  In  that  year,  oats  had  an  acre- 
age of  1,668,643  and  a  productim  of  43,665,076 
bushels,  valued  ai  $16,044,785.  The  area  under 
hay  and  forage  in  1009  was  3,435,656  acres, 
producing  3,651,024  tons,  valued  at  $15,243,664. 
Barley  had  an  acreage  of  1,114,631  and  a  pro- 
duction of  22,396,130  bushels,  valued  at  $10,- 
873,522.  Emmer  and  spelt  (a  species  of  wheat 
used  almost  entirely  for  fodder )  had  an  acreage 
of  250,611,  and  a  production  of  6,098,982 
bushels,  valued  at  $2,627,633;  South  Dakota  led 


data  regarding  manufactures,  for  1914,  1909,  and 
1004  for  the  State  and  for  five  leading  industries. 
In  1900  there  were  produced  962.840  barrels  of 
white  flour  valued  at  $5,041,149.  Of  the  toUl 
number  of  wage  earners  engaged  in  industry, 
3145  were  male  and  467  female  in  1909.  There 
were-  only  46  wage  earners  under  10  years  of 
age,  all  male.  For  a  large  majority  of  wage 
earners,  the  prevailing  hours  of  labor  were  60 
per  week.  Aberdeen  and  Sioux  Falls  (qq.v.) 
were  the  only  cities  of  over  10,000  in  population 
in  1010.   In  the  former  37  establishments  em- 
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ployed  296  wage  earners  and  turned  out  prod- 
ucts valued  at  91,575,000.  In  the  latter,  83 
eetabltshments  employed  174  wage  eamera  and 
produced  mattfial  valued  at  $2^9,000. 

Timnqwrtetton.  Adeqpiate  railroad  ixtait- 
portaticm  is  afforded  the  region  east  of  the  Mis- 
aoari  Biver  and  the  Black  Hille  mining  section 
in  tiie  extreme  soathweet.  Except  for  the  two 
roads  (the  Chicago  and  Northwestern  and  the 
Chicago,  Milwaukee,  and  St.  Paul),  creasing 
the  State  from  eaat  to  west,  the  intermediate 
portion  is  comparative  lacking  in  steam  rail- 
way CMnmunicatitxi.  "Ae  total  mile^e  of  first 
tndc  in  19U  waa  ^40.  The  principal  roads 
with  their  mileage  in  that  year  are  the  Caii* 
cage,  Milwaukee,  and  St.  Paul,  1796;  the  Chi- 
cago and  Northwestern,  1063 ;  the  Chicago,  Bur- 
lii^lton,  and  Qoincy,  281;  the  Minneapolis  and 
St.  Louie,  269;  the  Great  Northern,  262;  the 
Pierre,  Rapid  City,  and  Northwestern,  166; 
the  Chicago,  St.  Paul,  Minneapolis,  and  Omaha 
(Chic»o  and  Northwestern),  88;  the  Cfaica«o, 
Bock  Islaad,  and  Paeifle,  83;  the  Mlimeapws, 
St  Paul>  and  Sanlt  Sie.  Marie,  34. 

Banking.  In  1872  the  first  national  bank  waa 
organized  in  Yankton.  In  the  following  20 
years  banks  multiplied,  and  in  1889,  when  divi- 
sion came  and  the  Territory  was  organized  as 
a  State,  South  Dakota  had  33  national  and 
over  100  private  banks,  which  figures  included 
also  the  banks  organized  under  the  general 
incorporation  law.  In  1891  the  first  banking 
law  of  the  State  was  passed,  making  the  share- 
holders responsible  for  an  amount  equal  to  their 
stock  in  addition  to  their  actual  investmmt, 
allowing  dividends  on  net  profits  only,  etc.  In 
1915  further  lenslation  provided  for  a  guaran- 
tee system  of  d^Kwits.  The  condition  of  the 
banks  in  1016  was  as  follows: 


Rinn 

National 
bftoks 

State 
banka 

Number 

117 

623 

t6,010.000 
1,631,000 
1,007.000 
47,608,000 
30,037.000 

S8,296,000 
2,030,000 
1,002.000 
68.290,000 
62,155,000 

GoTSTikment.  The  constitution  was  adopted 
by  popular  vote  on  Oct.  1,  1889,  and  has  been 
amended  in  important  details.  Concurrence  of 
a  majority  of  the  members  of  each  branch  of 
the  State  Legislature  and  the  voters  is  neces- 
sary for  amendmoit. 

Bmeoutive. — The  executive  departmrat  con- 
sists of  the  Governor,  Secretary  of  State,  auditor, 
treasurer,  snpertntendent  oi  public  instrucfjon, 
cmnmissioner  oi  schools  and  public  lands,  and 
Attornqr-General.  All  hold  office  for  two  years.  ' 

Legitiatioe. — ^The  l^slative  power  is  vested 
in  the  Senate  and  House  of  Representatives. 
The  initiative  and  referendum  are  in  full  force. 
Senators  and  Representatives  must  be  at  least 
26  years  of  age.  Regular  sessions  of  the  L^s- 
latnre  must  not  exceed  60  days,  except  in  cases 
of  impeachmajt. 

JutUoiary. — Judicial  power  is  vested  in  the 
supreme  court,  circuit  courts,  c<ninty  courts, 
uid  justices  of  the  peace.  The  supreme  court 
eonsists  of  five  judges,  elected  for  a  term  of 
six  years.  There  are  12  judicial  circuits.  A 
county  judge  is  elected  in  each  coun^  for  a 
term  of  two  years. 


Suffrage  and  Elections. — Every  male  resident 
of  the  age  of  21  years,  who  is  a  citizen  of  the 
United  States,  or  a  person  of  foreign  birth 
who  has  declared  hia  intration  to  become  a  citi- 
sen,  has  the  right  to  vote,  prorided  he  has  re- 
sidsd  in  the  United  States  lor  one  year,  in  the 
state  for  six  months,  in  the  coimty  30  days, 
and  in  the  election  precinct  10  days.  All  can- 
didates for  elective  offices  and  for  the  office  of 
United  States  Senator  are  nominated  at  a  pri- 
mary election.  A  new  primary  election  law  was 
enacted  by  the  L^islature  of  1916.  Women 
may  vote  at  elections  held  solely  for  school  pur- 
poses, and  nay  liold  office  in  the  Stat^  en»pt  as 
oUierwlse  provided  in  the  eonstttutlfm. 

Local  and  Municipal  Oovemment. — New  ooun- 
tiee  must  have  an  area  of  not  lees  than  24  con- 
gresaicmal  townshhts.  Cities  may  surrendo- 
their  ehaxters  and  organise  under  a  gmenA 
law. 

Miao^laneoua  Ooiutitutional  and  Statutory 
Provisiong. — A  railroad  doing  business  in  the 
State  must  have  and  maintain  an  <tf9ce  at  a 
public  place  for  the  transacttcm  of  business,  and 
may  not  consolidate  its  stock,  property^  or 
franchise  with  another  railroad  owning  a  par- 
allel or  cranpeting  line.  Bank  deposits  are  pro- 
tected by  a  bank  guaranty  law  enacted  by  the 
Legislature  of  1916.  Married  women  have  the 
right  of  action  against  Hauor  deal^,  for  dam- 
ages from  the  sale  to  tneir  husbands  of  in- 
toxicating liquors.  A  portion  cS  a  etmvict's 
earnings  must  be  devoted  to  the  support  of  his 
dtn^doit  family.  There  is  an  en4>loy^* 
bility  law. 

Finances.  At  the  time  of  admission  as  a 
State,  the  public  debt  amounted  to  9710,200,  but 
in  additi<Ki  South  Dakota  was  obliged  to  pay 
North  Dakota  in  settlement  of  accounts  over 
$160,000.  In  1896  the  debt  was  $1,562,800. 
The  income  in  the  t>^nning  came  mainly  (al- 
most 86  per  cmt)  from  a  State  tax.  Later  the 
sale  and  lease  of  public  lands  developed  into 
an  important  source  of  income,  which  a 
special  provision  of  the  constitution  must  go 
into  tlie  permanent  school  fund,  while  the  in- 
terest on  deferred  payments  must  be  devoted  to 
current  school  expenses.  On  July  1,  1913,  the 
cash  on  liand  was  $925,136.  The  total  receipts 
for  the  year  were  $4,337,928  and  the  disburse- 
ments  $4,444,939,  leaving  a  balance  on  hand, 
Jnne  30,  1014,  of  $818,128.  On  July  1,  1913, 
the  State  debt  uwnmted  to  $870,000,  being  en- 
tirely revenue  warrants. 

Militia.  The  males  of  militia  age,  18  to  44 
yean,  in  1910  numbered  140,636.  The  organized 
militia  on  July,  1,  1915,  included  741  enlisted 
men  and  62  officers,  and  was  composed  of  a 
regiment  and  three  8q)arate  companies  of  in- 
fantry, a  detachment  of  sanitary  troops, 
mounted  scouto,  machine  gun  platoon,  and 
supply  company. 

Population.  The  population  by  p^iods  since 
ito  admission  into  the  Union  was:  1890,  348,- 
600;  1900,  401,570;  1910,  683,888;  and  1916 
(est.),  680,046.  The  density  per  square  mile 
in  1910  waa  7.6.  The  State  ranked  thirty-sixth 
in  population  among  the  States  in  that  year. 
In  1910,  of  the  total  population,  563,771  were 
white,  19,137  Indian,  and  817  nqgpn.  Native- 
bom  whites  numbered  463,143  ana  f or^gn-hom 
whites,  100,628.  Of  the  foreign  bom,  21,643 
came  from  Germany,  20,918  from  Norway, 
13,189  from  Russia,  and  9998  from  Sweden. 
The  rural  population  in  1910  numbered  607,215^ 
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There  woe  317.112  male*  and  206,776  femalea. 
The  male*  M  Toting  age  numbered  178,189  in 
1910.  The  three  cities  with  populations  of 
over  8000  in  1010,  witii  their  populations  in 
that  year  and  as  estimated  for  1916.  are:  Sioux 
Falls,  14,094  and  16,111;  Aberdeen.  10,763  and 
14,610;  and  Lead,  8392  and  9642. 

Ednoatlon.  The  exoeUeoce  of  the  educational 
conditioDB  is  shown  by  the  fact  that  in  1910 
the  total  number  of  illiteratee  of  10  years  <rf 
age  and  over  numbered  cmUt  12,760.  Of  this 
number  4806  were  foragn-bom  whites.  The 
total  aebool  popnlati<m  in  the  same  year  was 
183,969  and  of  these  122.642  attended  scbooL 
The  school  populaticm,  according  to  statistics 
furnished  by  the  State  Stq)erintend^t  of  Edu- 
cation on  May  1.  1916.  was  176.092.  The  total 
enrollment  in  classes  below  high  schools  in 
1914  was  139,068.  of  which  87.206  were  in  the 
rural  districts.  The  total  number  of  teachers 
was  7161*.  ot  whom  6818  were  female.  The 
average  moathly  salary  tt^  females  in  Ute  rural 
districts  was  961  ^OS  and  in  ind^endmt  die- 
tricts  $63.41;  tor  males,  rural,  $66^6;  inde- 
pendent, $106.36.  The  enrollment  in  high 
schools  was  10,086,  of  which  1680  were  in  rural . 
districts.  The  total  expenditure  was  $6,413,- 1 
063.  Considerable  progress  has  been  made  in| 
consolidation  of  rural  schools,  and  the  length  of 
•ehool  terms  has  also  been  increased.  State 
nwmal  sdiools  are  at  Spearflsh,  Springfield, 
Aberdeen,  and  Madison.  The  South  Dakota 
Training  School  is  at  Plankinton.  Other  train- 
ing and  normal  schools  are  the  Kindergarten 
Training  School  at  Sioux  Falls,  Lutheran  Nor- 
mal School  at  Sioux  Falls.  The  universities  and 
colleges  are  Augustana  CoUf^  at  Canton, 
Columbus  College  at  Chamberlam,  Dakota  Wes- 
leyan  University  at  Mitohell,  Eureka  Lutheran 
College  at  Enrdca,  Freeman  CollMe  at  Free- 
man, Hnron  College  at  Hur<ai,  Redfleld  Collie 
at  Redfleld,  Sioux  Falls  CoU^  at  Sioux  Falls, 
Yankton  College  at  Yankton,  the  State  School 
of  Mines  at  luipid  City,  and  the  University  of 
South  Dakota  at  Vermilion.  The  last  two  are 
State  institutions.  The  schools  for  the  instruc- 
tion of  the  ^dians  are  the  Pierre  Indian  Indus- 
trial Sebool  at  Pierre.  Rign  InsUtate  at  Flan- 
dreau,  and  the  United  States  Industrial  Sdiool 
and  Academy  at  Rapid  City.  Special  schools 
are  the  School  for  the  Blind  at  Gary,  School 
for  the  Deaf  at  Sioux  Falls,  and  State  Coll^ 
of  Agriculture  and  Mechanic  Arts  at  Brookings. 

Charities  and  Correctiona.  The  Institutitms 
under  the  control  of  the  State  Board  of  Chari- 
ties and  Corrections  include  the  Penitentiary 
and  the  State  School  for  Deaf  Mutes  at  Sioox 
Falls,  the  State  Gaining  Schocd  at  Plankinton, 
the  State  Hospital  for  the  Insane  at  Yankton, 
the  State  School  for  the  Blind  at  Gary,  the 
State  School  for  the  Feeble-Minded  at  Redfleld, 
and  a  State  Tuberculosis  Sanitarium  at  Custer. 

Beligion.  According  to  the  religiouB  census 
of  1908.  the  Roman  uitholics  are  the  leading 
denomination,  and  these  are  closely  followed  by 
the  Luthenma  Together  th^  are  equal  to 
about  two-thirds  of  the  total  communicants 
reported. 

Hiato^.  The  State  was  formed  on  the  divi- 
sion of  Dakota  Territory  and  was  admitted  to 
the  Union  November  3,  1889.  (For  early  his- 
tory, see  NoBTK  Dakota.)  The  convention 
which  met  July  4  adopted  the  "Sioux  Falls 
Constitution,"  framed  in  1886,  with  a  few 
chutes.  A  prohibitory  amendment  was  adc^ted 


at  tiie  first  electiim  In  October,  1880,  but,  <m 
account  of  the  "original  package  decision"  of 
the  United  States  »iprenie  Court,  did  not  go 
into  effect.  The  Sioux  Indians  1^  trea^  ceded 
large  tracts  of  land,  which  were  <q>eaed  for 
settlement  in  February,  1800.  Other  reserva- 
tions were  opened  in  1892  and  1896.  In  the 
elections  of  1908  the  Republicans  carried  the 
State.  Robert  S.  Vessey  being  elected  Governor. 
For  President,  Tait  leo^ved  67.362  votes  and 
Bryan  40,223.  In  1910  Governor  Vessey  was 
reflected.  The  Progressives  developed  great 
strength  in  South  Dakota  In  1912  and  elected 
Frank  M.  Byrne  Governor.  For  Preaident. 
Roosevfdt  received  68.811  votea  and  Wilson  48.- 
942.  Taft  electors  did  not  xpptu  on  the  ballot. 
In  1914  Govwnor  Byrne  waa  reSleeted.  The 
democrats  elected  their  candidate  for  United 
States  Senator,  E.  S.  Johnson,  defeating  Sena- 
tor Goe  I.  Crawford,  a  csndidate  for  rejection. 
The  Legislature  of  1916  paaied  a  measure  abol- 
ishing ue  death  penalty. 

OOVSRNORB 

Arthur  C.  MdMI*  RqpoUiasB  18S9-M 

CIuu-Im  H.  Si^OQ   "   1893-07 

Andrew  E.  Leo  PopoHrt  1S97-IB01 

Charlca  N.  Hemfd  BapobllcMt  1001-06 

Samuel  H.  Elrod   "   1906-07 

Coe  I.  Crawford   ^   1907-1009 

fSS'^  USS.".  '.RvMaaa^Fni.'. '.  \ llB^^^ 
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published  by  the  Stat*  Historical  Society  (6 
vola.  Pierre^  1902-10) ;  Doane  RoUnaon,  A 
Brief  Hietory  of  South  Dakota  (New  York. 
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SOUTH  DAJEOTA.  UmvEBsnr  of.  A  co- 
educational institution  for  higher  edncaticm 
founded  in  1882  at  Vermilion,  S.  Dak.  It  is 
supported  almost  entirely  by  appn^riatitms  of 
the  State  L^Blature,  but  hat  an  endowment  of 
about  86.000  acres  vi  land,  -which  yielded  in 
1914-16  about  $10,000.  The  total  income  of 
the  university  in  that  year  was  $146,000.  A 
tuition  fee  of  six  dollars  per  semeeter  is  charged. 
The  university  ccmfers  the  bachelor  degree  in 
law,  arts,  science,  mechanical,  civil,  and  elec- 
trical engineering,  and  chemistry.  A  degree  is 
also  given  for  full  courses  in  education  and 
music  The  esUmated  value  of  the  property 
under  control  of  the  university  in  1916  waa 
$500,000,  and  the  grounds,  buildings,  and  equip- 
ment were  valued  at  $500,000.  It  carries  on 
the  State  Geological  Survey.  The  total  enroll- 
ment in  the  r^pilar  courses  in  1915  was  515, 
and  there  were  200  in  the  summer  school.  The 
faculty  had  60  monbers.  In  the  library  were 
27,000  bound  v<dumes.  The  president  in  1016 
was  Robert  L.  Slagla,  M.A. 
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SOVTH  DAKOTA  STATE  COUiEOE  07 
AGBICUXTXTBE  AND  MECHANTC  AllTS. 

A  State  isBtitution  at  Brookings,  S.  Dak.,  estab- 
lisfaed  hj  the  Lenslatnre  and  i^Mned  fw  in- 
■femetion  on  S«pt.  24, 1884.  The  otdlege  reoeim 
uiprmriaUons  from  the  I^^islatiire  and  from 
the  I^^ral  gOTemmoit.  The  collm  fum  in- 
clodee  460  acres,  aboat  00  of  whidi  are  used 
hy  the  Agricultural  Experimental  Station  as  an 
experimental  farm.  The  courses  of  study  lead- 
ing to  degreefl  are  pharmacy,  agriculture,  home 
economics,  mechanical,  electricu,  and  ciril  ea- 
gineering,  and  genwal  science.  There  are  also 
neeial  courses  in  mrnnl  important  and  prae- 
tioal  .lines  of  mxk.  The  degrees  given  are 
badidor  of  aoience  and  master  of  science.  The 
total  enn^hnent  in  all  deparlanents  in  tiie  uni- 
Tersify  in  1914^-15  was  1097 ;  of  these,  387  were 
womm  and  710  were  men.  The  facul^  num- 
bered 73.  The  library  contains  about  20,000 
volumes.   Hie  president  in  1016  was  Blwood  G. 

Perisho.     

SOUTH   DITHIEABSOHEH.     See  Ditb- 

HAB8CHEN. 

SOUTHDOWN.  An  fiof^ish  breed  of  sheep, 
for  their  superiw  mutttm.   See  Shbd. 

SOUTH  DOWNS.  A  ridge  of  hills  in  Eng- 
land.   See  under  Downs. 

SOUTH'END'-ON-SBA'.  A  municipal  bor- 
ough and  seaside  resort  in  Eseez,  Eng.,  at  the 
mouth  of  the  Thames,  42  miles  east  of  tjoadtm 
(Map:  England,  OS).  It  is  a  popular  holiday 
and  residential  resort  of  Londoners.  The  town 
owns  fine  municipal  baildings.  promenade  piers, 
a  emicert  pavilion,  electric  s^vst  railways,  pleas- 
ure grounds,  and  a  cemetery,  and  maintains 
technical  schools,  a  sanatorium,  and  an  isolation 
hospital.  Southend  was  bombarded  by  the  Ger- 
mans in  1816.  See  Was  IK  Edbopk.  Pop., 
1901,  28,850;  1911,  62,713. 

SOUTHBBliAND,  sfttH'Sr-land,  Wiluah 
Bkibt  Hudboit  (1862-  ).  An  American 
nav^  alBoer.  Be  was  bom  in  New  York  City, 
and  graduated  from  the  United  States  Naval 
Academy  in  1872.  Before  his  appointment  to 
Annapolis  he  had  served  as  a  naval  apprentice. 
During  the  Spanish-American  War  he  com- 
manded the  Eagle  on  the  Cuban  coast.  He 
was  a  monber  of  the  Board  of  Inspection  and 
Survey  in  1006-07,  and  of  the  Naval  Examin- 
ing and  Retiring  Board  in  1910.  Promoted  to 
rear  admiral  in  the  latter  year  he  commanded 
the  second  dirisicm  of  the  Rwifte  fleet  in  1011- 
12,  and  was  eonmiander  in  chief  of  that  fleet  in 

1912-  13.  In  1912  he  had  charge  of  an  expedi* 
tionary  landing  force  in  Nicaragua,  and  in 

1913-  14  was  a  member  of  the  General  Board. 
In  the  latter  year  Southerland  was  retired  by 
operation  of  law. 

SOUTHEBN  ABHT  WOBK.  See  Obasb 
Wosir. 

SOUTHBBN  BAPTISTS.  The  name  com- 
monly applied  to  that  part  of  the  regular  Bap- 
tist doMmination  found  in  the  southwn  hslf 
of  the  United  States.  It  includes  considerabl^fr 
more  than  half  the  total  number  of  communi- 
cants in  the  denomination.  There  were  in  1914 
2,592,217  communicants,  14,701  clergymen,  and 
24,360  churches.  The  various  activities  of  the 
body  are  under  the  supervision  of  the  Southern 
Baptist  Convention,  oivanized  May  8,  1846.  It 
includes  mission  boanb,  Sundi^-school  boards, 
and  young  peoples'  societies.  The  total  number 
of  missionaries  under  the  control  of  tiie  Conven- 
tion in  1014  was  1387. 


SOUTHBBN  BAPTIST  THEOLOOICAL 
8EMINABY.  A  theological  seminary  founded 
by  the  Baptist  denominati<m  in  1869  at  Louis- 
ville Kj.  Both  mm  and  wtmien  receive  in- 
stmctint  in  the  seminary.  The  men  are  nearly 
all  ministerial  students,  while  the  women  are 
rarq>ared  for  missionary  work  of  various  kinds. 
The  women  students  do  not  matriculate  in  the 
seminary,  nor  do  they  graduate  as  do  tiie  men. 
Most  of  the  women  matriculate  at  the  W.  M.  U. 
Training  School,  for  which  the  seminary  does 
a  large  part  of  the  teaching.  The  seminary  in 
1015  purchased  a  new  site  c<mtaining  44  acres 
in  ttie  sobnrbs  of  Looisville.  1%e  endowment 
of  the  seminary  in  1916  amounted  to  91.160,000, 
the  grounds,  buildings,  and  other  proper^  were 
valued  at  about  9600,000,  and  the  annn^  mcome 
was  between  960,000  and  960,000.  The  library 
contains  about  23,000  volumes.  The  president 
in  1916  was  E.  Y.  Mullins,  D.D.,  LL.D. 

SOUTHBBN  OALIFOBNIA,  URiVEBsrrr 
or.  A  coeducational  institution  for  higher  edu- 
cation founded  in  1879  at  Los  Angelee.  It  is 
under  the  control  of  the  Southern  California 
Conference  of  the  Ifothodist  Bpiscopd  dinreh. 
The  univwsity  includes  the  eoUegn  of  Uboral 
arts,  physiciuu  and  surgeons,  dmtistry,  law, 
theology,  pharmacy,  music,  oratory,  fine  arts,  a 
Marine  Biological  Station,  and  the  university 
high  school.  The  College  of  Liberal  Arts  in- 
cludes both  graduate  and  undergnraduate  depart- 
meaits.  In  the  undei^raduate  departments  the 
courses  lead  to  degrees  of  AB.  and  B.6.  In 
the  graduate  departments  the  degree  M.A.  is 
given.  The  canqina  is  about  3%  miles  south- 
west (tf  the  business  section  of  Los  Angeles. 
The  total  enrollment  in  all  departments  of  the 
university  in  the  autumn  of  1916  was  2773, 
with  a  faculty  of  281.  The  univerufy  holds  a 
summer  session,  in  which  there  were  enrolled 
in  1914-16  247  students.  The  value  of  the 
grounds  and  buildings  is  about  $600,000.  The 
Ubranr  contains  about  26,000  volumes.  The 
president  in  1016  was  G.  F.  Bovard,  LLD.,  D.D. 

SOUTHBBN  0BOS8.   See  Cbux. 

SOUTHBBN  CBOSS,  Obdb  of  the.  The 
highest  Brazilian  order,  founded  by  Dom  Pedro 
I  in  1822,  in  commemoration  of  nls  accession 
to  the  throne.  The  order  has  four  tdaesee,  and 
until  1899  the  members  received  pensions.  The 
decoratitm  is  a  white  enameled  cross  of  five 
arms,  with  a  wreath  ct  oaSta  and  tobacco  leaves. 
The  effigy  of  Dom  Pedro  oa  the  medallion  is 
surrounded  by  the  inscription  Petrut  i,  BrtutUia 
Iwperator.  On  the  revwse  is  a  eross  composed 
of  19  stars,  with  the  words  Bene  Merentium 
Prmnium.  The  decoration  is  suspended  from  a 
crown  and  is  worn  on  a  blue  ribbon. 

SOUTHBBN  DTINA.    See  DttNA. 

SOUTHBBNB,  sflTH'Sm,  Thomas  (1660- 
1746).  An  English  playwright.  He  was  bom 
in  Irdand  and  was  educated  at  Trini^  CoU^, 
Dublin.  Entered  at  tiie  Middle  Temple  in  Lon- 
dtm,  he  abandoned  law  to  write  for  the  stage, 
his  first  play  being  The  Pertiam  Prince  or  the 
Loyal  Brother  (1682).  His  two  best  known 
pieces  are  the  tragedies  of  The  Fatal  Marriage 
(1694),  which  was  afterward  revised  by  Gar- 
rick,  and  Oroonoko,  or  the  Royal  Slave  (1696), 
founded  on  a  novel  of  the  time  and  remarkable 
as  including  one  of  the  earliest  Eogliah  con- 
ttoDhatitms  of  the  slave  trade.  Consult  Playe 
writtm  hy  Thomae  Southeme,  with  an  account 
of  the  life  and  writings  of  the  author. 

SOUTHBBN  mNNBSOTAf  UnmRSTtr  or. 
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BOtrXH  HAIXUBY 


A  coeducational  QOttBeotarian  institution  for 
higher  education  founded  in  Austin,  Minn.,  in 
1896.  There  were,  in  1914-19,  in  all  dnHurt- 
ments,  1034  students  and  the  faculty  nuinbwed 
34.  The  value  of  the  grounds  and  buildings  was 
9260,000,  and  the  Income  from  all  sources  $08,< 
000.  There  were  in  tiie  librai?  11,000  volumes. 
The  president  in  1016  was  William  W.  Meino^, 
Ph.D.,  LL.D. 

SOUTHEBN  BHODBBIA.  See  Rhodbbia, 
South  KEN. 

SOUTHET,  bouthI  or  sfiTHi,  Gaxolinb  Asm 
(1786-1854).  An  English  poet,  daughter  of 
Capt  Charles  Bowles,  bom  at  Lymington, 
Hunpsfaire.  After  the  death  of  her  mother 
(1816)  and  the  lose  of  her  property,  she  turned 
to  literature.  She  sent  the  manuscript  of  a 
narrative  poem,  Ellen  Fitzarthur  (published 
1820),  to  Robert  Southey,  who  a^iproved  of  it. 
A  correspondence  followed  which  led  to  mar- 
riage (1839).  In  the  meantime  Miss  Bowles 
wrote:  Tale*  of  the  Fuotoriet  (1823),  in  verse; 
Solitary  Boun  (1826),  in  verse  and  prase; 
ChapteTM  on  Ohurohj/arda  (1829),  a  ^oup  of 
tales  which  gained  for  her  wide  attention;  and 
The  Birthday  (1836),  a  poem  recalling  Cowper. 
She  also  collaborated  with  Southey  on  a  poem 
entitled  Robin  Hood  (never  completed).  Soon 
after  her  marriage,  Southey's  mind  completely 
broke  down,  and  she  pamed  three  miserable 
years.  After  his  death  (1843),  she  lived  in 
retirement.  Consult  the  interesting  Corre»pond- 
ence  of  Robert  Southey  with  Caroline  Bowlet, 
edited  by  Edward  Dowden  (Dublin,  1881). 

SOUTEET,  ROHERT  (1774^1843).  An  Eng^ 
lish  poet  and  miscellaneous  writer,  bom  Aug. 
12,  1774,  at  Bristol.  Southey  passed  hie  boy- 
hood with  an  aunt  at  Bath,  reading  Spoiser, 
Sidney,  Shakespeare,  and  other  writers,  and 
essayed  a  drama.  In  1788  be  was  sent  to  West- 
minster School,  from  i^ieh  be  was  expelled 
four  years  later,  on  aeoonnt  of  an  essay  a^inat 
flogging.  Aided  hy  an  uncle  living  at  Lisbon, 
be  entered  Balliol  Coll^.  Oxford  (1792).  where 
he  remained  for  onl^  two  years.  He  met  Cole* 
ridge  in  1794;  and  in  conjuncticm  with  another 
friend,  Robert  Lovell,  th^  formed  a  socialistic 
scheme,  which  they  called  "pantisocracy."  They 
were  to  take  wives  and  emigrate  to  the  banks 
of  the  Susqndianna.  The  thne  married  sisters, 
but  the  schone  went  no  further.  After  secretly 
marrying  Edith  Fricker,  at  Bristol  in  1795, 
Southey  left  to  visit  his  uncle  at  Lisbon.  On 
returning  ( 1797 )  he  studied  law  at  Gray's  Inn, 
but  soon  abandoned  it.  He  settled  with  his 
wife  flrst  at  Westbnry,  between  Bath  and  Salis- 
bury, and  then  at  Burton,  in  Hampshire;  later 
he  joined  Coleridge  at  Keswick  in  the  Lake  dis- 
trict (1803).  Hare  at  Gnta  Hall  he  passed  the 
rest  oiF  his  life  amid  his  books.  Besides  the  in- 
come from  his  pen,  which  became  large,  he  re- 
ceived, between  1706  and  1806,  an  annuity  of 
£160  from  a  school  friend  named  Wynn.  Its 
place  was  soon  filled  by  a  govemment  pension  of 
the  same  amount,  to  which  was  added,  in  183S, 
another  pension  of  £300.  In  1813,  then  as 
strongly  Conservative  as  he  had  once  been  Re- 
publican, he  was  appointed  poet  laureate.  In 
this  capacity  he  wrote  The  Vision  of  Judgment 
(1821),  an  wotheodB  of  George  III  in  hexam- 
eter verse.  The  incident  is  made  memorable 
by  Byron's  brilliant  parody  xmAer  the  same 
title.  Southey's  wife  died — ^her  mind  had  failed 
years  before — in  1837,  and  two  years  later  he 
married  Caroline  Anne  Bowles.   His  own  mind 


was  giving  way  and  soon  became  a  blank.  He 
died  at  Keswick,  March  21, 1643,  and  was  buried 
in  the  Crosthmite  ehurehyard.  A  recumbent 
statue  was  placed  in  ttie  ehureh.  Southey  early 
formed  the  plan  of  a  series  of  narrative  poems 
on  the  myuiologiee  of  the  world.  Under  the 
inspiraticm  of  this  idea,  subsequently  modified, 
he  wrote  a  number  of  poems  of  an  epic  cast, 
comprising  Joan  of  Arc  (1796);  Thalaba,  the 
Destroyer  ( 1801 ) ,  an  Oriental  tale ;  Madoc 
(1805);  The  Curse  of  Kehama  (1810),  his  chef- 
d'cenvre,  founded  on  Hindu  legend;  and  Roder' 
iok,  the  Last  of  the  Ooths  (1814).  Thoo^ 
they  contain  many  noble  passnges,  they  are  in 
the  main  only  rhetorical.  His  prose  is  well 
represented  by  Letters  from  England  bp  Don 
ManwU  Alvaree  Bspriella  (1807),  a  view  of 
England  from  the  assumed  standpoint  of  a 
Spuiish  gentleman;  Th«  Doctor  (1834-37),  a 
wonderful  commonplace- bO(^;  the  lives  of  Wes- 
ley (1820),  of  Nelson  (1813),  an  inomnparable 
brief  biography,  and  of  Cowper  (with  an  editifU 
of  Cowpo-,  1833-37) ;  and  his  deli^Uul  letters. 
Of  his  other  miscellaneous  work  may  be  cited 
History  of  Bramil  (1810-19),  part  of  a  contem- 
plated history  of  Portugal;  History  of  the 
Peninsular  War  <  1823-32 ) ;  Colloquies  on  So- 
ciety (1829),  unnecessarily  ridiculed  by  Macan- 
lay;  Tfaval  History  (1833-40);  and  a  revolu- 
tionary drama,  Wat  Tyler  (writtoi  in  1794,  and 
surreptitiously  published  in  1817).  In  literary 
indiutiy  he  was  one  of  the  most  notable  ftenres 
of  his  time;  and  he  was  the  master  of  a  lucid, 
masculine  sinewy,  and  melodious  prose  styl^ 
whldi  gives  his  works  a  value  even  when,  as  in 
some  cases,  they  have  been  superseded  in  r^jfard 
to  substance. 

Bibliography,  a  C.  Southey,  The  Life  and 
Correspondence  of  Robert  South^  (London, 
1849-50),  containing  the  fragment  of  an  auto- 
biography ;  S^€otions  from  Southey's  Letters, 
editied  1^  Warter  (ib.,  1856);  Correepondenos 
with  Om^line  Bowles,  edited  hy  Edward  Dow- 
den (Dublin,  1881);  poems  with  memoir  by 
S.  R.  Thompson,  in  the  "Canterbury  Poets 
Series"  (London,  1888) ;  Southey:  Story  of  Bis 
Life  Written  in  his  Letters,  edited  by  John  Den- 
nis (New  York,  1804) ;  Edward Dowdeai,  SoufA^y, 
in  "English  Men  of  Letters  Series,"  (London, 
1879;  new  ed.,  ib..  1895) ;  also  S.  T.  Coleridge, 
Biographia  Literaria  (2  vols.,  ib.,  1817;  new 
ed.,  ib.,  1908);  Thomas  De  Quinoey,  Reminis- 
oenoes  of  the  Lake  Poets  (new  ed.,  New  York, 
1907) ;  O.  E.  B.  Saintsbury,  "Southey,"  in  Cam- 
bridge History  of  English  Literature,  vol.  U 
(ib.,  1914),  containing  an  exhaustive  bibliog* 
raphy.    

SOUTH  FOBE'IiANI).  See  FoBCUin), 
NoBTH  AND  Sooth. 

SOUTH  OSOBOIA,  jOr'jfc.  An  island  in  the 
south  Atlantic  Ocean  beltniging  to  Great  Britain, 
and  situated  in  lat  54*  30'  S.,  long.  37'  W., 
800  miles  east  by  south  of  the  Falkland  Islands, 
to  which  it  administratively  belongs  (Map: 
World,  Western  Hemisphere  P  17) .  Area, 
about  1000  square  miles.  The  island  consists  of 
mountains  of  Archean  formation  from  6000  to 
8000  feet  high.  Several  permanent  glaciers 
exist  in  the  deep  gorges  on  the  mountain  slopes. 
The  island  is  uninluibited,  except  hy  a  transient 
group  of  whalers.  It  WM  discovered  in  1075  by 
Laroche^^   

SOUTH  HAJyLEY.  A  town  in  Hampshire 
Co.,  Mass.,  3  miles  northeast  of  Moljoke,  on 
tiie  Connecticut  River   (Map:  Massachuaetls, 
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B  3).  It  10  the  seat  of  Mount  Holy^^e  Coll^ 
(q.v.),  and  has  two  libraries.  There  are  manu- 
factures of  writing  paper,  brick,  cotton  goods, 
and  lumber  products.  Pop»  1900.  4S26;  1910, 
4894.    

SOUTH  HAVEN.  A  city  in  Van  Bnren 
Co.,  Mich.,  40  miles  west  of  Kalanuuoo,  on 
Lake  Michigan  and  on  the  Michigan  Central 
and  the  Kalamazoo,  Lake  Sliore,  and  Chicago 
railroads  <Map:  Michigan,  C  6).  It  has  a 
good  harbor,  from  which  plies  a  regular  line  of 
lake  boats.  Pianos,  pipe  oi^ans,  and  fruit* 
baskets  are  manufactured,  and  fruit  is  canned. 
Ccmsiderable  shipments  of  fruit  are  made.  The 
city  is  a  popular  summer  resor^  havliw  a  fine 
beach,  lake  and  river  drives,  and  a  goli  course. 
There  is  also  a  Carnegie  library.  Pop.,  1900, 
4009;  1910,  3677. 

SOUTH  HOI/LAND.  A  province  of  the 
Netherlands  (Map:  Netherlands,  C  3).  Area, 
Ilea  square  miles.  Pop.,  1909,  1,300,044;  in 
1913,  according  to  communal  lists,  1,602,105. 
The  capital  and  largest  city  is  Rotterdam.  The 
Hague  also  ia  in  this  province. 

80UTHINOT0H,  stttH^tag^'ton.  A  town,  caa- 
tainiM  a  borouf^  of  the  same  name,  in  Hartford 
Co.,  Conn.,  18  miles  soutti  of  Hartford,  on  the 
New  York,  New  Haven,  and  Hartford  Railroad 
(Map:  Ccmnecticut,  D  3).  It  is  engaged  prin- 
cipally in  manufacturing  drop  forgings,  general 
and  carriage  hardware,  carriage  bolts,  tocSs,  and 
wood  screws.  Pop.  (town),  1900,  5890;  1910, 
6516.  Southiiwton  became  a  separate  parish  in 
1724.   It  was  Sieorporated  as  a  town  in  1779. 

SOUTH  XEVSnrorOH,  Naitoivai.  Asr 
Schools  or.  The  schools  of  South  Kensington 
(London)  were  founded  in  1862  for  the  appTica- 
ticm  of  art  to  industry  when  the  nucleus  of  an 
art  industrial  museum  was  also  formed.  (See 
South  ErNSiNOton  Museum.  )  The  central 
school  for  the  systonatie  training  of  art  teachers 
and  students  in  all  departments  of  design  was 
afterwards  established  at  South  Kai^igttm. 
Aid  is  furnished  in  the  teaching  of  art  in  the 
elementary  sdiools,  in  night  classes  for  artisans, 
and  in  regular  schools  of  art.  The  same  body 
controls  the  provincial  schools  connected  with 
South  Kensington,  which  have  grown  extensively 
in  number  since  their  first  establishment.  Many 
national,  local,  and  free  scholarships  ore  also 
op^  to  British  subjects. 

SOUTH  XBHSOrOTOH  MUSEUM.  Offi- 
cially known  since  1899  as  the  VioiOBU.  Ain> 
Ai,BEiT  MuSBtm.  An  important  museum  of 
decorative  and  applied  art  under  the  ctmtrol  of 
the  national  Board  of  Education,  located  in 
London.  It  was  opened  in  1867  at  South  Ken- 
sington (London)  in  the  temporary  structure 
which  now  houses  the  Bethnal  Oreen  Museum, 
with  funds  derived  from  the  International  Ex- 
hibition of  1861.  The  present  extensive  build- 
ings were  begun  in  1899  and  opened  in  1909. 
South  Kenrin^fton's  collections  of  applied  and 
decorative  art,  derived  largely  from  private  fpfts 
and  l^^acies,  are  amon^  the  finest  in  the  world. 
They  are  arranged  in  eight  general  departments, 
among  the  most  important  of  which  are  ceram- 
ics, including  glass  and  enamels;  a  repre- 
sentative collection  of  medieeval  ivoriea  and 
enamels;  and  a  very  comprehensive  collection 
of  mediseval  and  modem  furniture.  The  mu- 
seum contains  also  a  collection  of  paintii^pB, 
including  Raphad's  world-famous  cartoons  for 
the  tapestries  of  the  l^stine  Chapel,  an  historical 
collecnon  of  British  water  cmors,  and  many 


modem  British  and  Frerudi  paintings.  Besides 
these  collections  it  possesses  an  Art  Library  of 
about  120,000  volumes  and  200,000  photographs; 
an  important  art  school,  known  as  the  Royal 
College  of  Art;  and  the  collections  oi  tiie  former 
India  Museum.  The  museom  has  issued  a  series 
of  important  catalopiea  of  its  collections,  many 
of  them  of  high  critical  and  scholastic  value. 

SOUTH  KINOSTOWN,  klnga'ton.  A  town, 
including  West  Kingston,  the  county  seat,  and 
several  other  villages,  in  Washington  Co.,  R.  I., 
23  miles  south  of  Providence,  on  the  New  York, 
New  Haven,  and  Hartford*  and  the  Narnunui- 
aett  Pier  railroads.  The  Rhode  Island  CoU^ 
of  Agriculture  and  Mechanic  Arts  is  in  tiie  vil- 
lage of  Kingston,  also  a  public  library.  Other 
noteworthy  features  include  the  Hazard  Memo- 
rial Library  at  Peacedale,  the  museum  at  West 
Kingston,  and  the  Robert  Beverly  Hale  Memo- 
rial Library  at  Matunuek.  South  ELingstown 
is  a  rich  farming  district  and  also  has  fishing 
interests.  The  leading  manufactured  products 
are  woolens  and  worsteds.  The  first  power  loom 
in  the  United  States  was  established  at  Peace- 
dale  in  1814.   Pop.,  1900,  4972;  1910,  6176. 

SOUTH  McAJ/B8T£&.    See  MoAlsstbb. 

SOUTH  MILWAU'KBB.  A  city  in  Milwau- 
kee Co.,  Wis.,  10  miles  by  rail  south  of  Milwau- 
kee, on  the  Chicago  and  Northwestem  Railroad. 
It  has  a  Carnegie  library  and  a  fine  high-school 
building.  There  is  a  large  manufactory  of 
steam  shovels  and  dredges.  Malleable  iron  cast- 
ings, glue,  baskets,  vene^  mineral  wool,  and 
eleetrical  appliances  are  also  manufactured. 
Pop.,  1900,  3892;  1910,  6092. 

SOUTH  MOUHTAZN,  Battle  of.  A  battle 
fought  Sept.  14,  1862,  during  the  CivU  War,  at 
Turner's  Oap,  in  the  South  Mountain  Range 
near  Sharpsburg,  Md.,  between  a  small  Con- 
federate force  under  D.  H.  Hill,  reCnforced  late 
in  the  aftemoon  by  Longstreet's  division  and 
the  right  wing  of  the  Federal  army  under  Bum- 
aide.  On  the  same  day  a  battle  was  also  fon^t 
at  Crampton's  Gap,  8  miles  further  somUi,  tai 
the  same  range,  between  Franklin  and  MoLews, 
the  latter  being  outnumbered.  Both  of  these 
hotly  contested  actions  form  part  of  the  opera- 
tions leading  to  the  battle  of  Antietam  (q.v.), 
and  in  both  the  Union-  forces  were  successful, 
winning  the  passes.  At  Turner's  Oap  were 
killed  Reno  on  the  Unitm,  Garland  on  the  Con- 
f ederate  side. 

SOUTH  VOB^AXiK.  Formerly  a  city  in 
the  town  of  Norwalk,  Fairfield  Co.,  Conn.,  con- 
solidated in  1913  with  Norwalk,  the  new  city 
now  having  a  government  coextensive  with  the 
town  (Map:  Connecticut,  B  5).  It  is  situated 
at  the  mouth  of  the  Norwalk  River,  on  rising 
ground  overlooking  Long  Island  Sound.  There 
are  two  libraries — ^the  Public,  ud  the  Roth 
and  Goldschmldt.  There  is  a  good  harbor,  and 
a  large  coastwise  trade  is  carried  on.  The  city 
is  the  eoitra  of  a  large  oyster  trade.  Its  manu- 
factures include  air  compressors,  lace,  corsets, 
underwear,  shoes,  hats,  locks,  and  various  iron 
products.    Pop.,  1900,  6591 ;  1910,  8968. 

SOUTH  OMAHA,  Vmft-ha.  Formerly  a  city 
in  Douglas  Co.,  Keb.,  incorporated  in  the  city 
of  Omaha  (q.v.)  in  1915.  Here  are  lai^e  meat- 
packing and  slaughter  houses,  and  various 
other  industrial  establishmmts.  South  Omaha 
was  settied  in  1882,  and  grew  rapidly  aftn  the 
establishment  of  the  Union  Stock  Yards  in  1884. 
The  population  just  before  its  inoorporation 
was  about  27,000. 
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SOUTH  OB'ANOE.  A  village  In  Essex  Co., 
N.  J.,  4  miles  west  of  Newark;  on  the  Dela- 
ware, Lackawanna,  and  Western  Railroad  (Hapt 
New  Jersey,  D  2).  Hie  main  portion  is  ^lo* 
taresquely  sitiuted  on  a  gentie  eminence  faoim; 
Orange  Mountain.  It  is  a  residential  soburo 
of  Newark  and  New  York.  Seton  Hall  Ckillege 
(q.v.).  *  Roman  Catholic  institution,  was  opened 
here  in  1866.  The  village  has  a  public  library 
and  a  town  hall.  Pop.,  1000,  4608;  1910,  6014. 
South  Orange  was  settled  about  1670.  C<mBiilt 
Whittemore,  Foundera  amd  BuSdera  of  the 
Oranges  (Newark,  1896). 

SOUTH  OBKNETS.  A  group  of  sub-Antarc- 
Uc  lalands,  having  an  arM  of  about  800  square 
miles,  flituated  between  60  and  61  degrees  S. 
latitude,  and  43  to  47  degrees  W.  longitude 
(Map:  World,  Western  Hemisphere,  Q  16). 
Discovered  by  George  Powell  in  1821,  they  were 
originally  named  and  charted  as  the  Powell 
Group.  On  Laurie  Island,  second  in  size  to 
Coronation  Island,  the  Scottish  National  Antarc- 
tic Expedition  maintained  (1902-04)  a  magnetic 
and  meteorological  station,  which  has  since  been 
permanently  occupied  by  the  government  of 
Argentina.  ConBUlt  R.  N.  Rudmoae-Brown  and 
frthers,  Voyage  of  the  SooUa  (London,  1906), 
and  E.  S.  Baleh,  Antarotiea  (Philadelphia, 
1902). 

SOUTH  PASADENA.  A  ci^  in  Los  Angeles 
Co.,  Cal.,  nine  miles  northeast  of  Los  Angeles, 
on  the  Atchison,  Topeka,  and  Santa  Fe  Coast 
Line,  tiie  Salt  Lake  Route,  and  tiie  Pacific  Elec- 
tric and  Southmi  Pacific  raUroads.  It  has 
large  ottrlch  farms  and  is  eng^ed  in  fruit 
growing.   Pop.,  1900.  1001;  1910.  4649. 

SOUTU'POBT.  A  municipal  borouj^  and 
watering  place  in  Lancashire,  England,  at  the 
mouth  of  the  Kibble  Estuaiy,  15  miles  south- 
west of  Preston  (Map:  England,  C  3).  It  is 
a  handsome  town,  with  fine  public  tniildings  and 
institutions.  Owing  to  extreme  recession  of  the 
aea  at  low  tide  there  are  artificial  lalces  and 
marine  parks  for  bathing  aad  model-yacht  sail- 
ing. Southport  owns  the  gas  and  electric-Hgfat- 
ing  works,  markets,  and  cemeteries,  and  main- 
tains a  free  library,  art  galleiy,  and  technical 
schools.  Pop.,  1911,  51,650.  Consult  Stephen- 
son, Southport  (Southpcoii,  1898). 

SOXTTH  POBTOuAND.  A  city  in  Cumber- 
land Co.,  Me.,  on  Fore  River,  opposite  Portland, 
with  which  it  is  connected  by  ferry  and  four 
bridges  (Map:  Maine,  B  6).  It  is  the  seat  of 
the  State  School  for  Boys.  Noteworthy  are  the 
government  fortifications,  the  town  hall,  Masonic 
Building,  and  the  Soldiers'  Monument  and 
grounds.  The  city  has  ironworks,  acid  works, 
ship,  railway,  and  machine  shops,  etc  South 
Portland  was  a  part  of  Cape  Elizabeth  until 
1895.    Pop.,  1900,  6287;  1910,  7471. 

SOUTH  BIVEIL  A  borough  In  Middlesex 
Co.,  N.  J.,  26  miles  by  rail  from  New  York  City, 
on  the  South  River,  and  on  the  Raritan  River 
Railroad  (Map:  New  Jersey,  D  3).  The  manu- 
facture of  bricks,  clay  products,  and  other  fire- 
proofing  materials  is  the  chief  industry.  Pop., 
1900,  2702;  1910,  4772. 

SOUTH  SAINT  FAUL.  A  city  in  Dakota 
Co.,  Minn.,  5  miles  from  St.  Paul,  on  the 
Minissippi  River,  and  on  the  Chicago  Great 
Western,  Uie  Chicago,  Rock  Island  and-  Pacific, 
and  several  other  railroads  which  are  connected 
with  the  city  by  the  St.  Paul  Bridge  and  Termi- 
nal Railway  (Hap:  Minnesota,  D  6).  It  is  im- 
portaat  as  a  live-stock  market,  and  has  large 


meat-packing  establishments,  a  foimdry,  car 
shops,  and  tanneries.  Pop.,  1900,  2322;  1910, 
4510. 

SOUTH  SXA.  A  name  formerly  applied  to 
the  Pacific  Ocean  and  the  China  Sea  (q.T.). 

SOUTH  SEA.  CHBSTHUT.   See  Inocaifus. 

SOUTH  SBA.  COMPANT,  The.  An  Eng^ 
lish  commercial  company  incorporated  1711,  a 
financial  scheme  organ ieed  by  tiie  Lord  Treas- 
ure Harley  for  the  purpose  of  extinguishing 
the  national  debt,  then  amounting  to  £10,000,- 
000.  The  company  assumed  the  detit  on  condi- 
tion of  receiving  from  the  government  an  annual 
payment  of  £600,000  for  a  oertain  number  of 
years  and  a  monopoly  of  trade  to  the  South 
Seas.  On  the  strength  of  purely  prospective 
profits  the  value  of  the  stock  increased  enor- 
mously. In  the  spring  of  1720  the  company  pro- 
posed to  asBume  the  entire  national  debt,  at 
that  time  over  thirty  millions,  on  being  guar- 
anteed five  per  cent  per  annum  for  seven  and 
a  half  years.  At  the  end  of  this  time  the  debt 
might  be  redeemed,  if  the  govwnment  ehos^  and 
the  interest  reduced  to  frar  per  eent.  The  di- 
rectors used  every  means  to  increase  the  value 
of  the  stocks,  until  in  August,  1720,  the  shares 
were  quoted  at  1000,  when  the  chairman  and 
some  of  the  principal  directors  sold  out.  This 
flagrant  conduct  and  the  failure  of  Law's  Missis- 
sippi Scheme  in  France  opened  the  eyes  of  the 
public,  and  late  in  1720  the  crash  came.  Thou- 
sands of  innocent  stockholders  were  ruined. 
Parliamoitaiy  investigatioD  revealed  a  scanda- 
lous complicity  by  some  of  the  cabinet.  About 
one-third  of  the  original  capital  was  saved  for 
the  stockholders.  Consult  William  Coxe,  Me- 
moira  of  Sir  Robert  Watpole  (London,  1802), 
and  Charles  Maokay,  Memoira  of  Eatraordmurjf 
Popular  Deht»iona  (ib.,  1862). 

SOUTH  SEA  TEA.   See  Yapoit. 

SOUTH  SHBn.Ain>  IBLAimS.  An  Ant- 
arctic archipelago  lying  about  600  miles  south 
of  Cape  Horn,  between  61*  and  63"  south 
latitude,  and  64*  and  68*  west  longitude,  and 
separated  from  (Palmer)  Graham's  Land  and 
Louis  Philippe  Land  by  the  Bransfleld  Strait 
(Map;  World,  Western  Hemisphere,  Q  16).  The 
islands  are  twdve  in  number,  the  chief  of  which 
are  George  Livingston,  Smith,  Deception,  Ele- 
phant, and  Clarence.  The  total  area  is  about 
880  square  miles.  Discovered  by  William  Smith 
(1819),  extended  by  Bransfield,  explored  and 
charted  by  George  PoweD  (1821-22),  the  South 
Shetland  group  became  at  once  the  centre  of 
the  fishing  activities  of  American  sealers  (see 
pAZJfiB,  N.  B.).  Overexploited,  the  fishery 
soon  ceased,  but  in  late  fears  has  been  renewed 
with  such  success  as  to  mvolve  millions  of  dol- 
lars annually.  The  islands  are  now  a  British 
possession  by  proclamation  of  1008.  Consult 
Balch,  AntanrtMw  (Philadelphia,  1002).  See 
PoLAB  Rbbeaboh,  AmeHoon  Quiidrant. 

SOUTH  SHIELDS.  A  seaport  of  England. 
See  SHiEU)a,  South  and  Nobth. 

SOUTH  STOCKTON.  See  ThwitABT  OH 
T^. 

SOUTH  UTST.    See  Uist. 

SOUTH  VIOTOBIA  LAND,  or  VionsiA 
Land.  The  eastern  portion  of  the  Victoria  quad- 
rant of  the  Antarctic  land  extending  between 
the  160th  and  170th  meridan  E.  from  about  lat. 
70*  to  beyond  lat.  83*  8.  (Map:  Antanitic  Re- 
rions,  F  6).  It  is  a  mountainous  country,  fall- 
ing in  steep  snow-crowned  cliffs  to  the  sea,  and 
rising  to  the  height  of  15,000  feet.  It  also  oon- 
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tains  the  voleanoes  of  Erebus  and  Terror.  Near 
the  north  end  is  the  Magnrtic  South  Pole.  Vic- 
toria Land  was  discovered  by  Rosa  in  1841, 
explored  and  mapped  br  Borcngrerink  in  1899, 
and  was  the  base  used  Dy  NordenekjOld  <  1902- 
04),  by  Soott  (1902-^).  by  Shackleton  (1909), 
and  by  Scott  (1912). 

SOVTHWABK,  sftTH^k.  A  ^llamentuy 
borough  in  London  (q.v.),  on  the  southern  aide 
of  the  Thames. 

SOUTH'WaLL.  A  cathedral  city  of  the 
Newark  Parliamentary  division  of  Nottingham- 
shire, England,  27  miles  by  rail  sou^west  of 
Lincoln  (Ilap:  England,  V  3).  The  magnificent 
medieval  cathednu  or  minster  of  St.  Mary, 
founded  on  the  site  of  a  diureh  said  to  have 
been  erected  by  the  first  Archbliliop  of  York 
in  630,  still  retains  its  three  towers;  it  beeanw 
the  cathedral  of  a  new  diocese  in  1884.  The 
building  is  cruciform,  the  towers,  nave,  and 
transept  are  twelfth-century  Norman,  and  the 
choir  is  a  beautiful  example  of  the  English 
Gothic.  It  was  renovated  in  1882.  Pop.,  1901, 
3160;  1911,  3452;  but  the  rural  district  of 
which  it  is  the  centre  contains  19,07S  InhaU- 
tants. 

aOVTBWELL,  BomoT  (cl6«l-05).  An 
Etulish  poet  and  mar^,  smi  of  Richard  Sonth- 
wefi,  of  Horsham  Saint  Faith's,  in  Norfolk. 
Having  studied  at  Douai  and  at  Paris,  he  went 
to  Rome,  and  was  enrolled  amongst  tiie  children 
destined  for  the  Order  of  the  Jesuits  <1S78), 
and  ordained  priest  (1684).  He  was  immedi- 
ately sent  to  England  as  a  missionary,  where 
he  became  ehaplaui  to  tiie  Countess  of  Arundel 
(1689).  As  a  native-born  subject  ordained  to 
the  Roman  GatiioUc  priesthood,  he  was  guilty  of 
treastm.  He  was  not  molested,  however,  till 
1692,  when  be  was  arrested.  After  three  years* 
imprisonment,  with  frequent  tortures,  he  was 
tried,  condemned,  and  executed  (Feb.  21,  1596). 
During  his  residence  in  England  Southwell 
wrote  and  circulated,  usually  in  manuscript, 
several  Catholic  tracts,  and  a  considerable  body 
iA  choice  Terse  (published  after  his  death). 
His  moat  amUtions  poem  is  the  long  popular 
8ai»t  Peter's  Complmnt  (1696)  in  182  six-line 
stanzas;  his  best  is  perhaps  the  brief  Burtimg 
Babe,  highly  praised  by  Ben  Jonson.  Consult 
his  Poetical  Works,  ed.  by  Tumbnll  (London, 
1866) ;  Complete  Poeme,  ed.  by  Orosart 
("Fuller's  Worthies  Ubrary,"  ib.,  1872);  and 
A  Powr-fould  MetUtatiOH  (not  in  Grosart),  ed. 
with  bibliography  by  Edmonds  (Ib.^  1896). 

80VTHWBBT  ATBIOA,  GutHAll.  See  6n- 

MAN  SODTgWEBT  AtBIOA. 

SOUTHWESTEKH  COLLEOE.  A  coedu- 
cational institution  for  hifj^er  education  founded 
at  Winfleld,  Kans.,  in  188S,  under  the  control 
of  the  Methodist  Episcopal  church.  It  includes 
a  college  of  Liberal  Arte,  Academy,  Business 
School,  and  department  of  Music  and  Oratory. 
The  total  enrollment  in  all  departments  in  1915 
was  388,  and  the  faculty  numbered  30.  The 
college  had  an  endowment  in  that  year  of  flSO,- 
000,  the  grounds  and  buildings  were  Talned  at 
$166,000,  and  the  annual  income  was  about 
$43,000.  In  the  library  were  6000  volumes. 
During  1915-16  a  campaign  to  raise  $300,000 
additional  endowment  was  carried  on.  The  presi- 
dent in  1916  was  F.  E.  Mossman,  A.M.,  D.D. 

SOUTUWESTEBN  TJNIVEBSITY.  A  co- 
educational institution  for  higher  education 
founded  in  1873  1^  the  coneoudation  of  the 
chartered  ri^U  of  Ruterville  Coll^,  founded 


in  1840,  McKensie  College,  chartered  in  1848, 
Wesleyan  College,  founded  in  1844,  and  Soule 
UniTersity,  chartered  in  1856.  The  university 
was  established  largely  through  the  efforts  of 
Bev.  Francis  Aeburr  Mood,  who  was  its  first 
r^ent.  It  was  nnder  Uie  patronage  kdA  con- 
trol of  the  Ifathodist  Epiaoopal  Church,  South, 
^e  grounds  of  the  aniversity  comprise  alto* 
gether  about  50  acres  within  the  corporate  limits 
of  Georgetown,  Texas.  These  grounds  are  in 
two  separate  tracts,  on  which  are  situated  ths 
buildings  of  the  imiversity  and  its  fitting  school. 
The  degrees  conferred  are  Bachelor  of  Arts, 
Bachelor  of  Science,  Bachelor  of  Science  and 
Education,  Bachelor  of  Music,  Master  of  Arts, 
and  Master  of  Seienee.  The  total  enrollment  in 
the  autumn  of  1916  was  1022;  of  this,  486  were 
in  the  ooll^  department,  122  in  the  Fine  Arts 
Department,  89  in  the  Fitting  School,  and  the 
remainder  in  the  Summer  Schools.  The  faculty 
numbered  48.  The  university  has  an  endowment 
of  about  $292,000,  and  an  annual  income  of 
about  $120,000.  The  coU^  grounds  and  build- 
ings are  valued  at  $476,636.  The  library  con- 
tains about  30,000  volumes.  The  president  in 
1916  was  Charles  McTyeire  Bishm),  A.M.,  D.D. 

SOTJTH'WIOK.  A  town  in  Durham,  En^ 
land,  1  mile  northwest  of  Sunderland.  It  has 
shipbuilding  industries,  glass  works,  and  pot- 
teries.   Pop^l901,  12,640;  1011,  13,784. 

SOXTTil'WOBTH,  Mbs.  Emua  Dobotht 
EuZA  [NEvrm]  (1819-99).  An  American  nov- 
elist, bom  at  Washington,  D.  C.  Her  first  novel 
was  Retribvtion  ( 1840 ) ,  and  she  became  eventu- 
ally the  author  of  nearly  60  pcmular  novels. 
Th^  dealt  principally  witii  Southern  life  and 
were  highly  emotional.  A  uniform  edition  of  her 
works  was  brought  out  in  1872  at  Philadelphia. 

SOUVESntB,  siRT'ves'tr',  Emiu:  (1806-64). 
A  French  novelist  and  dramatist,  bom  at  Mor- 
laix.  He  was  early  engaged  in  library  work, 
in  contributii^  to  reviews,  and  as  editor,  at 
Brest,  of  Lg  Ptmatire.  Soon  after  he  settled  in 
Paris  in  1836  his  first  romances  dealUig  with 
his  native  Brittany  became  popular.  Ttese  in- 
clude Lee  demion  Bretona  (1835-37)  and  Le 
foyer  Breton  (1844),  which  perhaps  represent 
him  at  his  best.  More  noted  is  the  sentimentally 
cheerful  Philoeophe  aoua  leu  toits  (1861).  Lec- 
tures delivered  by  Souvestre  at  the  Ecole  d'Ad- 
ministration  appeared  as  Caueeries  hiatoriquee 
et  Utt4r<nrea  (1864). 

80IXZA,  Mastin  Affonzo.   See  Sousa,  M.  A. 

BOVBBBZCIir.  An  English  gM  coin  of  the 
value  of  a  pound  sterling,  the  standard  weight 
of  which  is  12S.374  gnuns  tnnr.  The  aover^gn 
is  worth  approxinwtely  in  United  States  m<m^ 
$4:8665.   

SOVEBSiaNTT  (OF.  aovrainte,  Fr.  souve- 
rainti,  from  ML.  euperamte,  principal,  supreme, 
Lat.  ffuper,  above,  over).  Several  uses  of  the 
term  "sovereignty"  must  be  distinguished.  Of 
these  the  principal  are  internal  sovereignty  and 
external  sovereignty.  Internal  sovereignty 
touches  tiie  relantm  between  a  state  and  its 
citizens  or  subjects;  external  sovereignty  relates 
to  the  position  of  a  state  among  other  states. 

Internal  Soverelgiity.  Under  the  bead  of  in- 
ternal Boverei^ty  distinction  is  made  between 
"legal"  sovereignty  and  "political"  sovereignty. 
Political  sovereign^  is  the  ultimate  controlling 
power  resident  In  any  political  society.  Legal 
sovereignty  is  the  organized  power  which  at 
any  gmn  time  must  he  r^rded  as  legally 
supreme.  PoUtieal  sovereignty  arises  out  of  tiie 
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natore  of  the  state  m  an  organization  for  the 
purpOBee  of  aocial  control.  A  supreme  power 
enabling  the  state  to  preserve  a  form  of  public 
order,  protect  the  community,  and  otherwise 
promote  the  general  welfare  is  neoesBary  to 
OTganiaed  mnAetj.  Political  sovereignty,  then, 
is  that  power  in  the  state  the  will  of  whieh  is 
ultimately  obeyed.  At  any  given  time  this  su- 
preme will  may  or  may  not  be  accurately  ex- 
pressed by  the  existing  legal  or  governmental 
authority. 

Legal  sovereignty  refers  to  the  supreme  power 
of  the  state  as  embodied  in  some  le^l  or  gov- 
ernmental organ  w  agency.  Thus  the  in 
Parliament  is  termed  a  sovereign  body  in 
lud;  a  Constituent  Convention  is  so  called  m 
Fnmce;  or  a  king  in  some  cases  is  called  the 
sovereign.  This  1^1  sovereign  may  not,  al- 
though it  generally  does,  represent  the  actual 
sovereignty  in  the  state,  but  it  is  none  the  less 
supreme  from  the  legal  or  governmental  point  of 
view.  For  example,  the  political  sovereign^ 
may  aetually  beliHig  to  the  mass  of  tiie  people 
while  the  Ic^l  sovereignty  may  be  vested  in  an 
aristocracy  or  a  monarch;  and,  on  the  other 
huid,  the  actual  power  may  be  vested  in  a 
few  while  the  government  is  democratic  in  form. 
Again,  the  legal  sovereign,  e.g.,  the  Parliament 
in  Great  Britain,  may  pass  a  law  opposed  by 
the  majority  of  the  people,  but  the  aiactment 
IB  none  the  less  law  and  legally  enforceable  until 
repealed,  or  until  the  government  is  overthrown 
1^  a  revolution. 

The  origin  of  sovereignty  has  been  explained 
in  various  ways  by  different  schools  of  political 
philosophy.  It  has  been  asserted  that  the  ruling 
authority  holds  by  divine  ap^intment  or  sanc- 
tion; that  the  right  to  rule  is  a  property  ri^ht 
descending  as  other  property  in  regular  line 
of  succession;  that  the  sovereignty  is  created  by 
a  voluntary  contract  either  between  ruler  ana 
ruled  or  between  independent  Individuals,  as  in 
the  social  contract  (q.v.)  ;  that  sovereignty  is 
the  prerogative  of  superior  force  and  belongs 
to  the  strongest  claimant.  In  modem  times  it 
is  generally  believed  that  sovereignty  is  a  prod- 
uct of  political  necessity  arising  out  of  the 
essential  nature  of  political  association,  and  the 
tenure  of  the  particular  holders  of  the  political 
sovereignty  Is  a  result  of  historical  evolution. 
This  process  has  thrown  the  supreme  power  in 
most  civilized  states  into  the  hands  of  the  mass 
of  tile  people. 

Characteriatlca  of  Sovereignty.  In  the  nar- 
rower sense,  sovereignty  is  generally  regarded 
as  absolute.  Legally  speaking,  all  governments, 
whether  monarchical,  aristocratic,  or  democratic 
in  form,  are  absolute.  There  are  physical  and 
moral  limitations  upon  it,  but,  so  far  as  the 
legal  organization  is  concerned,  there  is  no  other 
organization  or  association  within  the  limits  of 
the  state  which  can  reeist  In  any  legal  way  the 
oommands  of  the  sovereign.  In  the  broader 
sense  of  the  term,  political  sovereignty  is  not 
absolute,  since  the  ruling  element  in  the  state, 
however  powerful,  is  never  strong  enough  to  be 
absolute  in  all  things.  It  is  also  pointed  out 
by  some  authorities  that  there  may  be  and 
actually  are  legal  limitations  on  the  sovereign 
power.  Thus  in  the  United  States  there  is  no 
legal  way  of  dq>riving  the  states  of  their  equal 
suffrage  in  the  Senate  without  their  consent 
(Const.,  Art.  v),  and  in  Germany  the  special 
rights  of  the  states  are  likewise  protected  (Art. 
bovii).   It  has  alio  been  strone^y  urged  that 


the  self-limitation  of  a  state  through  its  own  con- 
stitution gives  rise  to  inviolable  rights  against 
the  supreme  power,  and  that  therefore,  although 
limited  only  by  its  own  act,  the  sovereigntT  of  a 
state  should  be  regarded  as  legally  limited,  and 
hence  not  absolute  in  diaracter. 

Furthermore,  sovereinity  in  the  narrower 
sense  of  the  term  is  Indivisible.  There  cannot 
be  two  sovereign  powers  acting  on  the  same  ter- 
ritory in  an  organized  state.  The  king  cannot 
be  half  sovereign  and  the  people  half  sovereign, 
nor  in  a  federal  system  can  the  various  members 
of  the  union  be  partly  sovereign  and  the  central 
authority  also  partly  sover^in.  What  seems 
like  the  division  of  sovereignty  in  a  "federal 
state"  is,  on  closer  analysis,  found  to  be  either 
the  actual  sovereignty  of  the  political  society  as 
a  whole,  as  in  tbe  United  States,  or  the  complete 
sovereignty  of  a  number  of  independent  states, 
associated  for  certain  common  purposes,  as  in 
the  Confederate  States. 

The  location  of  sovereignty  has  been  a  voced 
queatim,  espedally  In  connection  with  tiie  rise 
of  modem  constituttonallsm.  The  sovereignty 
of  the  kin^  and  that  of  people  have  been  stouUy 
and  ingeniously  defended  oy  the  partisans  of 
court  and  commonalty.  In  general  the  theory 
of  popular  sovereignty  has  triumphed,  although 
in  Germany  the  doctrine  of  state  sovereignty 
has  been  accepted  as  a  compromise.  There  tbe 
state,  including  both  king  and  people,  is  de- 
clared to  be  the  repository  of  supreme  power  by 
most  publicists.  The  location  of  sovereignty 
has  also  been  a  subject  of  discussion  as  well  as 
actual  warfare  in  Germany  and  the  United 
States,  and  in  l>oth  instances  decision  has  been 
against  the  individual  states.  See  State 
Rights. 

External  SoTcreignty.  States  possesBing 
certain  powers,  such  as  that  of  n^otiating 
treaties,  declaring  war,  and  regulating  their  in- 
ternal administration,  are  called  sovereign 
powers  and  are  the  parties  to  International  law, 
entitled  to  its  rights  and  privileges  and  liable 
to  its  duties  and  responsibilities.  In  interna- 
tional law  sovereignty  is  not  regarded  as  abso- 
lute, unce  no  state  is  wholly  independent  of 
the  other  members  of  the  family  of  nations. 
Some  states  frequently  receive  commands  from 
and  are  practically  in  subjecticn  to  other  na- 
tions, but  are  nevertheless  treated  as  sovereign 
powers  for  the  purposes  of  international  law. 
Such  are  Moroeoo  wnd  I^ypt.  Moreover,  in  in- 
temational  law,  sovereign^  is  generally  looked 
upon  as  divisible  In  nature.  Certain  states  are 
termed  half  sovereign  or  semisovereign.  A 
state  may  yield  up  its  right  to  negotieAe  with 
other  powers,  or  the  right  to  make  war,  or  may 
surrender  the  control  of  a  large  part  of  its 
internal  administration,  and  yet  remain  in  the 
^res  of  international  law  at  least  a  semisov- 
ereign state.  In  fact,  the  t«ritoiial  expansim 
of  the  Great  Powers  has  given  rise  to  a  variety 
of  complicated  relations  between  strong  and 
weak  states,  such  as  tbe  protectorate,  suzerainty, 
and  the  "sphere  of  influence,"  which  make  ex- 
ceedingly difficult  the  logical  application  of  the 
conventional  idea  of  sovereignty,  and,  indeed, 
can  be  explained  only  by  reference  to  the  cate- 
gory of  intonational  law. 

Ccmsult:  C.  E.  Merriam,  Bittory  of  ths 
Theory  of  Sovereignty  »ince  RovMeau  (New 
York,  1900);  Bryee,  "Nature  of  Sovereignty," 
in  8tudie9  in  Hittory  and  Juritprwdenee,  vol.  ii 
(Oxford,  1901)}  K  Puj<d,  Eaaai  critique  sur 
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VidSe  de  la  (MU^rttfvm  de  la  souveraint^  (Tou- 
louse, 1011),  oontaining  a  bibli(^raphy;  A.  V. 
Dicey,  Introduction  to  the  Study  of  the  Law  of 
the  ConaUtution  {8th  ed.,  Londou,  1916). 
80VEBEIONTT,   Popdub   <tt  Squattbb. 

See  POPULAB  SOVEEEIONTr. 

sow  BBEAD.  See  Cyclamen. 
SOW  BVa.  A  small  carnivorous  crustacean 
of  the  family  OniscidK,  the  species  of  which  live 
under  logs  in  the  woods  and  in 
similar  places.  It  is  an  isopod. 
See  Cbdbtaoba.;  Isopoda;  and 
compare  Gbibbue. 

SOWZB,  soar  (or  &A17B), 
CbsibiWheb  (1093-1768).  An 
early  American  printer  and  pub- 
lisher, bom  at  Laasphe,  near  Mar- 
burg, Germany.  After  receiving  a 
universiW  education,  and  study- 
•owBoo.  ijjg  medicine  at  Halle,  he  emi- 
grated to  Pennsylvania  in  1724,  and  in  1731 
settled  at  Oermantown.  There  in  1738  he  set  up 
a  printing  press  and  bc^n  the  publication  of 
an  almanac  in  German,  which  was  continued  by 
his  deseenduts  for  sixty  yeara.  In  1780  he 
iasoed  the  first  number  of  Dar  Ho<^D0vt»ch 
PenfMylvMudke  6esoft^to-fioftrei6er,  a  quarterly 
magazine,  the  first  of  the  sort  published  in 
Pennsylvania.  In  1743  he  published  a  quarto 
edition  of  Luther's  translation  of  the  Bible  in 
German-'^ccept  Eliot's  Indian  Bible,  the  first 

Knblished  in  America.  He  oontinued  to  publish 
otb  English  and  German  works,  and  established 
a  tvpe  foondn,  the  first  in  Ameriea,  m  paper 
nlll,  and  an  ndc  bxtmj.  He  is  credited  with 
the  invention  of  cast-iron  stoves. 

SOWEiaT  (sou'Sr-bl)  BBIDOE.  A  manu- 
facturing town  in  the  West  Riding  of  Yorkshire, 
England.  3  miles  southwest  of  Halifax.  Its 
chief  buildings  are  Christ  Church,  dating  from 
1526  and  r^uilt  in  1819,  the  town  h$Jl,  and 
municipal  ofiBces.  The  town  owns  the  gas  works* 
slaiuditwhoiises,  and  baths.  Woolens  are  mann- 
faetnred.   Pop.,  1901,  11,500;  1011.  11,360. 

SOW  THISTIiE  (AS.  mtgu,  iatel,  augu,  sow  + 
ittel,  thistle),  Sonchiu.  A  genus  of  about  30 
species  of  Old  World  plants  of  the  family  Com- 
poeitiB.  Several  species  have  been  introduced 
in  the  United  States.  The  common  sow  thistle 
{8onehu9  olenc«ua)  is  a  somewhat  branching 
annual  weed  2  to  3  feet  tall,  with  unall  yellow 
flowers,  common  in  richly  cultivated  soils.  The 
tops  and  leaves  are  used  in  northern  Europe  as 
greens.  The  field  sow  thistle  {Sonohtu  arven- 
sit)  is  a  perennial  with  large  yellow  flowers. 
The  spiny-leaved  sow  thistle  (SohoAus  atper) 
has  also  been  introduced  into  the  United  States 
from  Europe.  The  Alpine  blue  sow  thistle 
{Laetuca  alpina)  is  a  natire  of  the  mountainous 
parts  of  Europe. 

80XHLET,  sOkan#tf  FsAnz  K:tioht  tou 
(1848-  ).  A  German  agriciiltiiral  chemist, 
torn  at  Bribm.  Austria,  and  educated  at  Leip- 
dg.  In  1879  he  was  appointed  professor  of 
agricultural  chemistry  at  the  Polytechnic  In- 
stitute in  Munich  and  superintendent  of  the 
principal  Bavarian  agricultural  experiment  sta- 
tion, working  on  the  chemistry  of  milk  and  its 
aotioD.  He  devised  a  method  of  extracting  fats 
by  means  of  ether.  His  invest^tirais,  embrac- 
ing the  differmce  betwem  human  and  bovine 
muk,  sterilization  of  milk,  the  determination  of 
percentages  of  fat  contained  therein,  the  va- 
rieties of  sugars,  and  tlie  fomuition  of  fata  from 
carbol^^dTatM,  are  valuable. 


SOT  BSAH  (Jap.  st-yon,  Chin,  ahi-yu,  soy). 
Glycine  hitpida.  An  upright,  bushy,  annual 
l^uminous  plant  2%  to  4  feet  tall,  a  native  of 
Asia,  where  it  has  long  been  cultivated,  espe- 
cially in  China  and  Japan,  whenoe  it  has  been 
introdnoed  into  Europe  and  America.  The  name 
"soy"  is  from  the  Japanese  ahoyu,  a  food  pre- 
pared from  the  seeds.  The  varieties  in  cultiva- 
tion vary  principally  in  the  color,  shape,  and 
size  of  the  seed  and  the  length  of  the  growing 
period.  Besides  its  use  as  forage  this  crop  is 
also  frequentlv  grown  as  a  soil  improver  on 
soils  deflcient  In  nitrogen.  It  thrives  best  under 
ccmditiona  favorable  to  com  culture  and  on 
soils  of  medium  texture  well  supplied  witti  pot- 
ash, phosphoric  acid,  and  lime,  although  it 
also  ^ves  good  returns  on  light  poor  soils.  If 
planted  for  hay  or  fodder  the  seed  is  sown  broad- 
cast or  closely  in  drills  in  the  spring  when  the 
soil  is  thorou^ly  warmed;  if  for  the  beans, 
in  drills  about  3  feet  apart  and  cultivated 
like  corn.  When  used  for  hay,  ensilage,  or 
green  fodder  the  crop  is  cut  when  the  plants  are 
in  bloom;  when  harvested  for  seed,  before  the 
pods  become  ripe  enough  to  bmat  and  scatter 
the  seeds.  From  eight  to  toi  tons  of  green 
forage  are  obtained  from  an  acre.  From  25  to 
40  bushels  of  seed  per  acre  is  considered  a  satis- 
factory yield,  but  sometimes  from  76  to  100 
bushels  are  obtained.  Insect  memies  and  plant 
diseases  do  not  seem  to  be  troublesome. 

Soy-bean  hay  cut  in  season  and  well  cured  has 
a  high  feeding  value,  but  since  the  stems  be- 
come woody  Slid  the  leaves  tall  off,  tiie  crop  is 
put  into  the  tilo  either  alone  or  mixed  with 
corn  ensilage.  The  seed,  being  a  concentrated 
feed,  is  usually  ground  and  mixed  with  other 
fodder.  Fed  alone  or  with  other  materials  the 
meal  is  quite  thoroughly  digested;  experiments 
with  sheep  showed  that  01  per  cent  of  the  pro- 
tein and  84  per  cent  of  the  total  organic  matter 
was  assimilated.  Similar  values  of  the  seed 
were  87  and  86  per  cent.  The  seed  is  also 
an  important  source  of  oil  and  the  seed  cake, 
a  by-product  in  maldng  oil,  is  a  valuable  feeding 
sttm.  Feeding  the  seed  or  seed  cake  to  cows  is 
said  to  produce  injurious  effects  at  times. 

Thouj^  the  soy  bean  is  eaten  more  exten- 
sively in  China  and  Japan  than  in  any  other 
countries,  so  far  as  known  it  is  never  eaten 
tiiere  as  a  vegetable,  but  in  the  complex  food 
products,  natto,  tofn,  miso,  yuba,  uid  shoyu, 
otnnmoaly  made  in  Japan,  and  similar  products 
in  China.  Tofn  or  bean  cheese,  a  food  product 
prepared  from  soy  beans  in  Japan,  is  made  from 
the  thoroughly  soaked  and  crushed  beans  by 
boiling  with  water,  filtering,  and  curdling  the 
filtrate,  which  has  somewhat  the  appearance 
of  milk,  with  the  mother  liquor  obtained  in 
making  salt  from  sea  water.  The  precipitate  is 
separated  by  filteriiw  and  formed  into  cakes, 
which  are  eaten  either  fresh  or  frozen.  The 
composition  of  these  foods  is  given  in  the  table 
on  the  following  page. 

Most  of  these  soy-bean  products,  popular  from 
ancient  times,  are  fermented.  The  cell  walls 
and  other  carbohydrate  materials  are  broken 
down,  the  cell  contents  rendered  more  readily 
digestible,  and  peculiar  and  pleasant  flavors 
developed. 

The  statement  is  frequently  made  that  the 
Orientals  live  almost  delusively  upon  rice,  eat- 
ing little  meat.  It  is  not,  however,  generally 
Icnown  that  defiei^cy  of  protein  is  made  up  by 
the  consun^tion  of  large  quantities  of  tiiese 
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soy-bean  products,  whieh  take  the  place  tn  the 
Japanese  dietary  of  meat  and  other  ooMy  nitro- 
gounu  foods.  They  are  eatoi  In  some  form 
ty  rich  and  poor  at  almost  erery  meal.  The 
beans  are  sometimes  used  for  breadmaking,  and 

PBRCENTAOE  OF  COMPOSITION  OF  FOOD 
PRODUCTS  FROM  SOY  BEANS 


vooB  nwo- 

OOT 

W»t«rr 

Pro- 
tein 

Nitro- 
fna 
me 
es- 

tr»ct 

Flbn 

Aah 

Freah  tof u  

89.00 

6.00 

3.40 

2.10 

0.60 

Froaentofu . . . 

18.70 

4S.80 

28.50 

2.60 

1.70 

N»tto  

1S.83 

41.42 

23.66 

18.06 

1.48 

8.08 

Yub«  

31.8S 

43.00 

24.62 

7.66 

2.82 

White  muo. . . 

SO.  70 

6.70 

24 

40 

12.60 

6.60 

Red  miflo  

00.40 

10.08 

18.77 

8.26 

12.60 

Shtq^  (jny 

63.29 

8.S1 

6.10 

16.46 

when  roasted  as  a  substitute  for  coffee.  Consult 
United  States  Department  of  Apiculture,  form- 
er'* Bulletin,  Jfoa.  58,  372,  509  (Washington, 
1807-1914),  and  C.  V.  Piper,  Forage  Crop*  and 
their  Culture  (New  York,  1914). 

SOYZB,  swll'yA',  Alexis  BsNOtr  (1809-58). 
A  French  cook  and  writer  on  cookery,  bom  at 
Meanx-oi-Brie.  Alter  the  Rerolution  of  1830 
he  went  to  Bngland,  where  he  became  chief 
oook  to  the  Duke  of  Cambridge.  In  1837  he 
became  chef  at  the  Reform  Club.  In  1847  on  a 
ffOTemment  appointment  he  proceeded  to  Ire- 
land, where  a  famine  prevailed,  and  there  erected 
and  conducted  a  large  number  of  kitchens  serv- 
ing food  at  half  the  regular  price.  In  1855  he 
went  to  the  Crimea,  where,  with  Florence  Night- 
ingale, he  directed  reframa  in  the  dietaries  of 
the  military  hospitals.  This  he  oontinued  after 
the  war,  on  his  return  to  England,  with  the 
result  that  a  radical  dietary  reform  both  in 
hospital  and  in  barrack  rations  was  effected. 
He  wrote  extensively  on  cookery.  Consult 
Volant  and  Warren,  Memoirs  of  AUais  Boyer 
(London,  1858). 

BOTBSHHIA,  sA-ytsh^I-mi,  t^vtam.  A 
J^Huiese  statesman  and  achdar,  bom  at  Saga, 
in  the  Province  of  Hizen,  in  Eiushu,  and  edu- 
cated in  the  local  school  for  samurai.  In  1866 
at  Na^saki  he  came  under  the  influence  (A 
Guido  F.  Verbeok  (q.v.),  an  American  mission- 
ary, by  whom  be  was  taught,  particularly  in 
the  New  Testament  and  uie  C<mBtitution  of 
the  United  States.  Giving  hie  special  attention 
to  the  study  of  law.  he  was  in  1868  made  a  com- 
missioner by  the  new  government  for  framing 
laws  and  later  an  Impoial  oonneilor.  In  1871 
the  Mikado  sent  him  to  Russian  Siberia  to 
settle  the  boundary  question  concerning  the 
island  of  Sakhalin,  and  in  the  following  year 
he  was  an  ambassador  to  the  Emperor  of 
China  r^arding  Luchu.  As  Minister  of  Foreign 
Affairs  he  was  instrumental  in  releasing  uie 
Chinese  coolies  from  a  Peravian  vessel  at  Yoko- 
hama and  thus  ending  the  coolie  traffic.  (See 
Macao.)  On  his  return  to  Japan  he  resigned 
his  t^ce  because  i>f  diffmnces  <m  the  Korean 
War  ouestirai,  but  in  private  life  continued  to 
be  influential  in  agitation  for  constitutional 
government,  and  later  was  Invited  to  reenter 
the  cabinet.  He  revisited  China  in  1876,  was 
welcomed  and  lauded  by  the  mandarins  for  his 
scholarship,  and  became  a  trusted  private  ad- 
viser of  the  Emperor,  especially  in  his  library. 


BCyrOTS.  A  people  reddliig  on  the  head* 
waters  of  the  Yeneaei  River  in  Asia.  Thev  are 
regarded  as  the  oririaal  stodc  from  which  di- 
verged the  Samc^MS  <q.T.)  and  the  Fimu 
(q.v.). 

SO^ZINS.   See  iMJCDinTT. 

SOZ'OHEN  ( Ok.  Zw  j:«M«>^>  S  AsomeiHW ) , 
TTbbmta't  SALAimnua  (c400-443).  A  church 
historian.  He  came  of  a  wealthy  family  of 
Palestine  and  spent  at  least  a  part  of  his  life 
as  a  lawyer  at  Constantinople.  He  wrote  a  hia- 
tory  of  tike  COnipA,  covering  the  pwlod  from  323 
to  489.  The  latter  portion,  dealing  with  the 
years  from  423,  is  lost  He  follows  the  church 
historian  Socrates  (q.v.)  but  has  some  inde- 
pendent material,  e^eciiUly  upon  monastic  mat- 
ters. The  work  was  edited  by  Hussey  (Oxford, 
1860),  and  there  in  an  English  translation  by 
Hartranft  in  the  Hioene  and  Pott-Nieene 
Fathera,  2d  series,  voL  ii  (New  York,  1891). 

SPA,  spa.  A  famous  watering  place  la  the 
Province  of  Litee,  Belgium,  20  miles  southeasfe 
of  the  city  of  Li^  (Bfap:  Belglnm,  D  4):  It 
is  attractively  situated  in  a  hiUy  regira.  Hie 
waters  of  the  Ponhon  ^rlng  are  largely  ex- 
ported. It  is  in  an  indosure  erected  to  com- 
memorate the  visit  of  Peter  the  Great  in  1717. 
The  BtabUmemmt  det  Bains,  a  handsome  mod- 
em structure,  is  in  the  Place  Boyale  adjacent 
to  the  CaaiDD,  Thwe  are  noted  manufactures 
of  woodenwar^  which  ia  itained  Invwn  by  being 
steeped  In  the  mineral  waters.  Pop.,  1900, 
8192;  1910.  8357.  Spa's  greatest  popularity 
was  in  the  ei^teenth  centtiry,  when  it  was  the 
favorite  resort  of  the  European  nobility.  It 
declined  after  the  French  Revolution,  but  li  re- 
gaining its  former  prestige.  About  15,000 
people  viut  the  place  annually.  "Spa"  as  ap- 
plied to  mineral  qtrings  originated  in  the  name 
of  this  town. 

SPACE  (OF.,  Fr.  espooe,  from  Lat.  spatium, 
apace).  The  nature  of  space  is  a  problem  t^t 
has  been  discussed  almost  from  the  banning 
of  metaphysical  speculation.  The  naive  un re- 
flective view  is  that  space  is  a  kind  of  vessel 
or  medium,  having  indepeadmt  existence,  and 
that  objects  are  contained  in  it.  If  these  <ri>- 
jects  were  to  be  annihilated,  space  would  oon- 
tinue  to  exist;  just  as,  In  the  creationist  Tiew, 
there  is  a  todBncy  to  suppose  that  spaos  existed 
before  creation  and  was  filled  with  ohjeeta  fay 
the  creative  act.  Now  if  the  term  real  is 
applied  exclusively  to  concrete  objects  having 
definite  sensible  characters,  pure  space,  i.e., 
a  vacuum,  is  unreal;  tiiere  is  nothing  in  it.  This 
seems  to  be  the  view  taken  of  space  by  many 
Greek  philosophers,  e.g.,  Parmenides  and  Plato, 
who  spoke  of  it  as  tiiat-which-ie-not,  whilb 
some,  e.g.,  Leudppiu,  also  said  that  both  tfaat- 
which-is-not  and  that-whieh-is  actually  are. 
An  intelligible  meaning  can  be  given  to  the 
position  of  Lencippus  by  supposing  that  he 
used  the  term  "being"  in  two  senses,  definite 
being  with  sensible  c^alitiee  and  being  without 
any  soisible  qualities.  In  the  former  sense 
space  is  not,  and  is  non-being;  and  yet  this  nan- 
being  is,  in  the  sense  that  the  absence  of  sensi- 
Ue  objects  in  space  would,  aooordins  to  this 
naive  conception,  not  imply  the  non-enstence  of 
space.  Some  Greek  philosophers,  however,  went 
furtiier  than  this;  Parmenides  denied  the  exist- 
ence of  empty  space  altogether;  and  Plato  denied 
the  ultimate  reality  of  apace.  The  fundamental 
realities  of  his  system  were  "ideas,"  which  were 
not  created,  and  hmce  did  not  need  a  prefixlatent 
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■pace  for  their  occapancy;  while  the  world  of 
aeiuible  reality  in  space  is  of  subordinate  meta- 
phyakal  valua  Aristotle  r^farded  space  not 
as  an  indcfiendentiy  existing  entity,  and  yet 
not  as  unreal;  but  as  "the  first  unmoved  limit" 
of  bodies.  This  is  an  anticipation  of  the  modem 
empirical  view,  to  be  treated  later  in  this 
article.  Until  modem  times  no  thoroughgoing 
development  of  these  different  positions  was 
under^ken. 

Descartes  considered  niace  (=  extension)  as 
the  essential  characterisuiff  feature  of  matwial 
BiUistanees,  and  as  contrasting  with  thou^t,  the 
attribute  of  Bpiritnal  substances.  Spinoza  fol- 
lowed Descartes  in  making  space  tiie  funda- 
mental differentia  of  matter,  although  he  ac- 
knowledged only  one  substance;  thus  making 
extension  one  of  the  infinite  number  of  attributes 
of  substance,  of  which  only  two,  viz.,  extension 
and  ihou^t,  are  known  to  ua.  Leil»iitz  denied 
any  fundamental  character  to  space;  space  is 
raerely  phenomenal;  it  is  a  confused  perception 
of  what  Intrinsically  ia  not  spatial  but  logicaL 
The  only  realities  are  monads  (q.v.)>  whi<£  are 
distinct  from  each  other  by  their  logical  differ- 
ences; these  logical  differences  appear  in  con- 
fused thinldng  as  spatial  separations.  To  the  per- 
ceived mutual  spatial  externalities  of  material 
bodies  there  correspond  real  logical  differences 
between  monads;  hence  matter  in  space  is  a  "well 
foiuded  phencHuenmi,"  "a  regulated  and  exact 
phwomoum,  which  does  not  deceive  him  who 
u  careful  to  observe  the  abstract  rules  of  lea' 
son."   Newton  had  meanwhile  given  definite  ex- 

firession  to  the  old  view  of  Leucippus:  "Abso- 
ute  space,  in  its  own  nature,  without  relation 
to  anything  external,  remains  always  similar 
and  immovable."  "For  the  primary  places  of 
things  to  be  moved  is  absurd.  These  therefore 
are  absolute  places;  and  transitions  only  out 
of  these  are  absolute  motiona.  But,  beoauae 
the  parts  of  Q>aoe  cannot  be  seen,  or  distfn- 
cuiahed  from  one  another  our  sensw,  there- 
fore in  their  stead  we  use  sensible  measures 
.  .  .  but  in  philosophical  disquisitions,  we  must 
abstract  from  the  senses."  All  these  views  have 
their  difiKciilties,  which  led  Kant  to  propoimd 
bis  now  famous  theory  tiiat  space  is  an  a  pritvi 
form  of  perception.  Real  things  (Dinge  an 
sich)  are  not  in  space;  but  we  cannot  Imow 
such  things;  oar  Imowledge  is  concerned  only 
with  phoBomena,  whldi  are  sensational  in  ehsr- 
acter;  sensations  as  fJiey  are  produced  in  tba 
mind  are  arranged  by  the  mind  in  forme  sup- 

Slied  by  the  mind;  among  theee  forms  is  space, 
pace  IS  thus  merely  subjective;  only  what  is 
experienced  is  extended  and  it  is  so  extended 
because  the  perceiving  mind  extends  it,  or  sup- 

Elies  the  form  of  extension  to  it.  The  same 
olds  good  of  time.  The  form  of  space,  subjec- 
tive in  ori^,  is  not,  aocordlng  to  the  more 
ecmslstent  passages  f>f  Kant's  wrmngs,  a  ready- 
made  menud  framework  into  which  sensations 
are  placed;  it  is  rather  a  principle  of  arrange* 
ment,  which  Is  appltod  aceording  to  need;  hence 
space  is  neither  mflnite  nor  finite;  but  indefi- 
nitely ^tensible. 

Recent  empiricism  declines  to  accept  the  New- 
tcmian  doctrme  of  absolute  and  absolutely  in- 
dependmt  spaoe  and  also  Kant's  doctrine  that 
space  is  an  a  priori  form ;  extensity  is  r^rded 
rather  as  a  fundamental  character  of  experienced 
objects,  neither  existing  apart  from  sucb  objwjts 
nor  supplied  by  a  mind  to  such  objects.  This 
otensity  is  not  mathematical  space,  but  if 
Vou  XXI.— 22 


abstraction  from  it  mathematical  space  is  de- 
rived. Real  space,  i.e.,  the  extensity  of  objects 
<rf  experlene^  is  not  homogmeous  and  does 
not  submit  to  geometrical  laws,  but  geometrical 
laws  hold  good  of  an  ideal  space,  drained  Inr 
the  ignoring  of  the  heterogeneitiea  of  ezpari- 
eaioed  space.  This  view  agrees  in  part  witii  the 
Kaptian  view  that  mathematical  space  is  a 
creation  of  the  mind,  but  it  declines  to  accept 
the  a  priori  character  of  such  space.  Homo* 
geneouB  space  is  an  empirical  abstraction.  Neo- 
resliem  tends  to  revert  to  the  Newtonian  con- 
ception, but  with  thoroughgoing  modifications. 
Into  the  details  ot  none  of  tbeae  theories  is  it 
possible  to  go.  A  very  interesting  speculation 
on  the  nature  and  origin  of  space  is  givm  by 
Bergson  in  his  Creative  Evolution;  space  is  an 
order,  but  not  the  ori^nal  order  of  reality. 
Time  is  the  only  reality^,  i.e.,  concrete  time  m 
the  sense  of  experiential  change;  when  this 
order  is  arrested  or  reversed,  space  arises.  But 
Bergson  does  not  explain  why  time  should 
undergo  arrest  or  reversal. 

BlolloKmi^y.  8.  H.  Hodgson,  Time  ontf 
Spaoe  (London,  1865);  Julius  Banmann,  Die 
i^ehren  von  Raum,  Zeit  und  MathemaUk  in  der 
neuren  Philogophie  nook  ihrem  ganzen 
fiuaa  (2  vols.,  Berlin,  I86B-69) ;  F.  Saleta, 
ExpoaS  eommaire  de  I'idte  de  Veepace  (Paris, 
1872) ;  Carl  Deichmann,  Daa  Problem  dee 
Bautnea  in  der  jfrieolaaehen  PhilotopI^  bia  Aria- 
tot^  (Lmpsig,  1808);  James  Ward,  Jfatmral- 
t«m  and  AgnoitMam,  Oifford  Lectures,  1890-08 
(2  vols.,  New  York,  1899) ;  Ernst  Hach,  Spaoe 
and  Geometry  in  the  Light  of  Phveiolo^cal, 
Ptyohologioal,  and  Phyaicai  Inquiry  (Eng.  trans, 
by  T.  J.  McCormack,  Chicago,  1906);  Georges 
Lechalas,  Etude  sur  Veapace  et  le  tempa  (2d  ed., 
Paris,  1909)  j  Henri  Bergson,  Time  and  Free 
Will  (Eng.  trans,  by  F.  L.  Pwson,  New  Yoric. 
1010) ;  William  James,  Some  Prohlema  of  PM- 
loaophy  (ib.,  1911);  E.  O.  Spauldlng,  '^A  de- 
fense of  Analysis,"  in  E.  B.  Holt  and  others,  Vew 
Realiam;  Comparative  Studiea  in  PhiUuophv 
(ib.,  1912);  Poincari,  The  Foundationa  of  Sd- 
enoe  (Eng.  trans.,  ib.,  1013);  Henri  Ber^n, 
Creative  Evolution  (Eng.  trans,  by  Arthur  Uit- 
chell.  New  York,  1913) ;  A.  A.  Robb,  Theory  of 
Time  and  Spaoe  (Cambridge,  1914);  Eduard 
Study.  Die  realieiiack  W^tanaiokt  und  die  Lehre 
vom  Aoume  (Brunswick,  1914);  McOilvary,  in 
the  Phitoaophiottl  Reviotc,  vol.  xxiii  (Borton. 
1014) ;  also  the  metaphysical  works  of  Kant, 
H^l,  Lotse,  Bradley,  Bowne,  Hobhouse. 

OPACB  FEBCEPTION.   See  Vision. 

SPACH,  sp&Q,  LuDwio  Adolf  (1800-79).  An 
Alsatian  historian,  bom  and  educated  at  Strass- 
burg.  In  early  life  be  was  a  tutor  and  traveled 
ext^sively.  He  was  librarian  of  the  Depart- 
ment of  Bas-Rbin,  Alsace,  and  head  of  the 
prefect's  cabinet  (1840),  and  in  1872  became 
honorary  professor  at  Straasburg.  His  writings 
indttde:  Modeme  Kutturzustande  im  Etaaaa 
(1873-74) ;  Dramatisohe  BUder  aua  Siraaalmrga 
Vergongenheit  (1876) ;  Zur  Oeachichte  der  mod' 
emen  fronedaiaohen  Litteratur,  Eaaaya  (1877). 
Spach,  imder  the  pseudonym  Louis  Lavater,  also 
wrote  the  novels  Eenri  Farel  (1834),  Le 
nouveau  Candide  i  183S),  and  Roger  de  Maneaae 
(1840).  Consult  F.  X.  Kraus,  Ludwig  Spaoh 
(Straeebnrg,  1880). 

SFASEFI8H.    See  Paddlkfibh. 

SFADEFOOT.  A  toad  of  the  family  Pelo- 
batidfe,  prominently  characterized  by  the  inner 
bone  of  the  ankle  (tarsus)  being  covered  witii 


Digitized  by 


Google 


8PAONA 


333 


SPAIN 


a  hard,  sharp-edged  homy  sheath,  which  forma 
an  effective  tool  for  digging.  Three  species  be- 
long to  weatom  Europe  and  the  Mediterranean 
rc^on,  of  wh^  the  best  known  is  PelobatM 
fmmu,  which  makes  deep  boles  in  the  sand, 
hiding  during  the  dar,  hunting  at  nif^ht.  The 
numerous  are  laid  in  strings  in  water, 

and  the  tadpoles  are  very  large,  shrinking 
greatly  when  they  change  into  young  toads. 


FOOT  or  A  apAsarooT. 
Undenoriaoe  of  a  left  foot,  duwias  Uw  spade,  a. 

American  r^resentatiTas  of  family  are  aer- 
eral  qweies  of  the  genus  Boaphio^uM,  one  of 
which  {Beaphiophua  toUtariiu,  or  holbrookeU) , 
common  from  New  Jersey  southward  in  low- 
lands, is  renowned  for  the  loud  noise  it  makes 
when  calling  in  the  spring.  Other  species  are 
found  in  l^ico.    Consult  Hans  Oadow,  "Am- 

Shibia  and  Reptiles,"  in  Cambridge  Natttral 
littorjf,  vol.  viii  (London,  1901),  and  M.  C. 
Diekerami,  TJu  Prog  Book  (new  ed..  New  Yori^, 
1914). 

SPAONA,  BiA'ny&,  Lo,  properly  GlOTAinn  DI 
Pnrnto  (active  i50&-28).  An  Umbrian  painter, 
bom  in  Spain.  He  was  a  pupil  of  Peru^fmo  and 
Pinturicchio  and  imitated  them  and  his  fellow 
pupil  Raphael  in  a  conscientious  and  often  pleas- 
ing manner.  He  lacked,  however,  invention, 
feeling  for  space,  and  knowledge  of  the  manage- 
ment of  drapery.  His  w<»-k  has  frequently  been 
confused  with  tiiat  of  the  three  mast^a  men- 
tioned, the  most  notable  example  being  the 
famous  "Sposalizio"  at  Caen,  long  attributed  to 
Perugino.  His  other  paintings  include  hia 
masterpiece,  the  "Coronation  of  the  Virgin" 
(1511;  at  Todi),  "Nativity"  (Vatican), 
donna"  (Louvre),  the  "Nine  Muses"  (Capitol, 
Rome),  and  frescoes  and  altarpiecea  at  Assisi 
and  in  and  near  Spoleto,  where  most  of  his  life 
was  passed. 

SPAON0I.ETT0,    spa'tiyA-Wtd.   Lo.  See 

RiBEEA,  JUSITB  DB. 

SPAHIS,  spftnidz  (Fr.  tpafU,  from  Hind., 
Pers.  sipahi,  soldier,  horseman,  from  Pers,  eipdht 
wupih,  army).  Native  Algerian  cavalry,  origi- 
nally formed  from  the  Turkish  spahis  serving 
in  uie  country  when  it  was  conquered  1^  the 
Prancht 

SPAHBf  apOr,  Chablbb  Babzilui  (1860- 
1904).  An  American  author  and  journalist, 
bom  at  Columbus,  Ohio.  He  was  educated  at 
Amherst,  at  Leipzig,  and  at  Columbia.  He  wag 
an  associate  editor  of  the  Outlook  from  1886  to 
1904,  when  he  became  editor  and  part  proprietor 
of  Current  Literature.  His  publications  include 
Ettajf  on  the  Preaent  Distribution  of  Wealth  in 
the  United  Btatea  (1896),  in  the  Library  of 
Economics  and  Politics,  and  America'M  Working 
People  (1900).  Consult  Imnan  Abbott,  One 
Who  Loved  hit  FOtowmen  (New  York,  190S). 

8PAIK  (Sp.  Espolla,  from  Lat.  Hieponia). 
A  kingdom  occupying  about  six-sevenths  of  the 
area  of  the  Iberian  Peninsula.  Lying  between 
lat.  36°  and  44°  N.  and  long.  9°  16^  W.  and 
S"  20'  E.,  it  is  bounded  by  France,  the  Atlantic 
(In  the  north  the  Bay  of  Biscay),  Portugal,  and 


the  Mediterranean.  At  the  extreme  south  the 
narrow  Strait  of  Oibraltar  separatee  it  from 
Morocco.  Ite  mmtinoital  area  is  190,050  square 
miles.  Including  the  Canary  and  Balearic  is- 
lands and  the  small  possessions  on  the  north 
and  west  coast  of  Africa,  its  total  area  is  104,- 
783  square  miles.  Natural  features,  the  gorges 
of  the  Miflo  (Minho  in  Portuguese),  the  Gua- 
diana  River,  and  the  cafions  of  the  Duero 
(Douro)  and  Tagua  (Tajo  in  Bpanidi),  consti- 
tute a  little  less  than  one-half  ue  boundary  be- 
tween Spain  and  Portugal. 

Topi^niphy.  The  predominating  nature 
feature  of  Spain  is  the  great  Iberian  table-land 
(the  meseta)  whidi  occupies  three-quarters  of 
the  peninsula,  nowhere  reaching  the  sea — a  com- 
pact, lofty,  and  mainly  treeless  plateau  sloping 
as  a  whole  to  the  west.  The  surface  of  the 
table-land  rises  from  1000  to  3000  feet  above  the 
sea,  and  its  highest  part  is  tiie  Ib^iaD  Border 
Range,  which  separatee  the  plateau  of  Castile 
from  the  Ebro  barin  and  attains  elevations  of 
3&00  to  6000  feet.  This  lofty  plateau  is  crossed 
by  many  mountain  ridges  called  sierras,  the 
most  important  of  which  are  the  Castilian 
Mountains  in  the  centre  of  the  Kingdom  (Sierra 
de  Guadarrama  and  Sierra  de  Gredos),  which 
divide  the  extensive  hirii  plains  of  Old  Castile 
from  those  of  New  Castile.  The  northern  limita 
of  the  table-land  are  the  Gantabrian  Mountains, 
the  westwn  ocmtuinatlon  of  the  Pyrenees,  ajid 
the  southern  limita  are  the  Sierra  Morena, 
which  is  nothing  more  than  the  steep  edge  of 
the  plateau  separating  Castile  from  Andalusia. 
The  highest  mountains  of  the  table-land  are 
those  o1  the  central  region,  such  as  the  Plaza 
Almanzor  (8730  feet)  in  the  Sierra  de  Gredos 
and  the  Pico  de  Pefialara  (7890  feet)  in  the 
Sierra  de  Guadarrama.  but  these  aonunlta  rise 
scarcely  6000  feet  above  Ute  general  level  of 
the  plateau.  Some  of  tiie  depreasi<me  between 
the  mountain  ranges  are  narrow  vall^s  drained 
by  many  rapid  rivers,  and  communication  across 
the  sierras  is  difficult. 

The  long  unbroken  chain  of  the  Pyrenees 
forms  a  mighty  barrier  between  France  and 
Spain,  and  as  yet  they  are  crossed  by  railroads 
only  at  their  en^.  Tlie  hi^ecrt  peak  of  the 
I^rrenees  (which  is  ritnated  on  the  Spanldi  side 
of  the  boundary)  is  the  Pioo  de  Aneto  (Pie 
d'Anethou),  whose  smnmit  is  about  11,160  feet 
above  the  sea.  The  Sierra  Nevada,  in  the  ex- 
treme south,  close  to  the  coast,  attains  an  ele- 
vation of  11»664  feet  in  Mulhaoto,  exceeded  in 
Europe  only  by  peaks  in  the  Alpa  and  the  Can* 
casus. 

The  alternation  of  mountain  and  river  vallcty 
in  Spain  is  very  otmepicuoua — first  tiie  Ganta- 
brian Ibrantains  and  the  Duero  River  in  the 
moth,  then  in  suceesBion  the  Guadarrama  Moun- 
tains and  the  Tagus,  the  Toledo  Mountains  and 
the  Guadiana,  the  Sierra  Morena  and  the 
Guadalquivir,  with  the  Nevada  Mountains,  in 
the  south.  Although  the  sea  surrounds  seven- 
eighths  of  ite  periphei^,  it  has  all  the  features  of 
a  continental  mass,  with  restricted  access  to  the 
ocean,  as  the  coast  is  bordered  bv  mountains, 
nod  there  are  almost  no  wcU-marbed  inlets  on 
the  coast  and  few  navigable  rivers.  Barcelona 
has  the  only  really  first-class  harbor.  Spain 
contains  two  great  low  plains — one  the  plain 
of  Aragon  in  the  northeast,  through  which  flows 
the  Ebro,  which  drains  most  of  northeastern 
^Min  and  extends  betwem  the  Pyrmeea  and  the 
Iberian  Mountains,  walled  in  from  the  Meditov 
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ranean  by  the  Gatalonian  Mountains;  the  other 
the  AndaluBian  plain  in  the  southwest,  traversed 
by  the  Guadalquivir  River  and  ertending  be- 
tween the  Sierra  Morena  and  the  Sierra  Nevada. 
Tbeae  plains,  like  the  narrow  and  eomparative^ 
short  coastal  plains,  are  among  the  most  ferUie 
renons  of  Europe. 

Hydrography.  All  the  long  rivers,  excepting 
the  Ebro,  empty  into  the  Atlantic,  as  the  main 
water  parting  is  nearer  the  Mediterranean  than 
the  ocean.  Most  of  the  rivers  are  for  the  greater 
part  of  the  year  very  deficient  in  water  and 
not  navigable,  and  Uierefore  of  small  value  for 
shipping.  ThOT  lie  too  tmr  below  the  general 
levef  to  be  of  use  evoi  for  irrigation.  Hie 
IfifiOf  Dooot  Gnadiana,  and  Tsgus  are  not  navi- 
gable in  8]Min,  though  they  are  useful  for  com- 
merce to  some  extent  in  Portugal.  Of  the  800 
miles  of  waterways  in  Spain  only  300  miles 
are  available  the  year  round.  The  Guadalquivir, 
which  flows  throng  a  part  of  the  Andalusian 
plain,  is  the  deepeet  river  in  Spain;  vessels  of 
1100  trais  ascmd  it  as  far  as  Seville*  and  small 
boats  reach  Cordova.  Its  volmne  is  fairly  con- 
stant, b^g  maintained  by  the  snow  of  the  hij^ 
monntatos  of  Andalusia.  The  Mifio  and  Dnero 
flow  across  the  plateau  of  Old  Castile;  the 
Tagns,  the  longest  of  the  rivers,  courses  through 
Hiew  Castile.  These  rivers  with  the  Guadiana 
flow  in  dew  rocky  valleys.  The  only  navigable 
river  on  the  Mediterranean  side  is  the  Ebro, 
which  allows  small  craft  to  ascend  as  hl^  as 
B<^fio  and  seizing  vessels  to  Tortosa.  In 
its  lower  course  it  is  entered  by  the  Amposta 
Omal.  Th«e  are  no  important  Ukes,  ihie  small 
lake  of  Albnfera,  near  Valencia,  being  the 
laivest. 

CUmata  and  SolL  The  climate  of  Spain,  like 
the  physical  features,  is  somewhat  unfavorable 
to  density  of  population.  The  country  has  al- 
most a  continental  climate,  notwithstanding  the 
length  of  its  coast  line.  The  raxige  of  tempera- 
ture between  sanimer  and  winter  is  large,  and 
tiie  dinmal  variations  are  great  and  rapid. 
The  sunmiers  of  the  table-land  are  so  hot  that 
nearly  all  the  rivers  become  dry,  and  the  earth 
BO  parch^  and  unproductive  that  whole  villages 
are  sometimes  compelled  to  migrate.  On  the 
other  liand  the  height  of  the  table-land  causes 
the  winter  temperature  to  be  low.  At  Madrid, 
centrally  located,  there  ia  often  skating  in  win- 
ter, th<nigh  in  summer  the  temperature  may 
rise  to  107'  F.,  making  ita  climate  the  most 
extreme  bi  western  Europe.  On  the  southern 
eoaat,  contrast,  the  mean  temperature  in 
January  is  65"  F.,  and  frost  and  snow  are 
extremely  rare.  The  mean  temperature  at 
M^aga  (south  coast)  is  in  summer  77°  F.  and 
in  winter  67'  F.,  at  Barcelona  (northeast),  on 
iba  Mediterranean,  the  summer  and  winter 
means  are  respectively  77*  F.  and  60*  F.,  and  at 
Madrid  (central),  76*  F.  and  44.8*  F.  The 
total  rainfall  of  the  year  in  far  the  mater 
put  of  Spain  is  less  than  20  inches,  a  liigher 
rainfall  being  for  the  most  part  confined  to  the 
north  and  west  coast.  The  evil  of  deficient  pre- 
cipitation is  increased  by  the  fact  that  the 
largest  rainfall  is  in  the  winter  months  after 
the  growing  season.  Irrigaticm  is,  therefore,  the 
basis  of  agriculture.  The  soils  need  only  mois- 
ture to  make  them  very  fertile.  The  hot  south 
irind  of  Andalusia,  known  as  the  solano,  and 
the  cold  north  wbid,  called  Uie  gallego,  are 
peenliar  to  Spain. 

Tlora.    The  vqcetaUon  is  that  of  central 


Europe.  With  such  climatic  conditions  it  is 
natural  that  both  plants  and  animals  should 
be  limited.  Herbs  and  shrubs  predominate  on 
the  plateau,  but  a  variety  of  plants  is  found 
in  ascending  to  the  mountain  summits.  Woods 
are  met  with  only  <hi  the  slc^tes  of  the  moun- 
tains, especially  m  the  north,  where  a  heavy 
rainfall  prevails,  where  chestnut  trees  and  va* 
rious  oaks  occupy  the  lower  zone  and  conifers 
extend  to  the  tree  limit.  The  elm  is  found  in 
many  valleys  and  is  planted  in  some  cities.  The 
poplar  is  one  of  the  cultivated  trees,  and  the 
beech  forms  large  forests  on  some  of  the  moun- 
tain slopes.  The  vine  flourishes  on  stony  soil, 
and  the  olive  tree  is  important.  The  cork  tree, 
from  which  the  bark  may  be  stripped  every 
10  years,  is  found  in  Granada  and  southwest  of 
the  Pyrenees  and  also  in  various  other  districts. 
Espail^,  or  alfa,  and  rushes,  largely  used  for 
baskets  and  mats,  are  grown  on  the  coast  and 
in  the  interior;  sugar  cane  is  cultivated  in 
Andalusia  and  Valencia ;  European  and  Mediter- 
ranean fruits  and  nuts,  such  as  apples,  pears, 
oranges,  lemons,  almonds,  chestnuts,  and  figs, 
grow  in  abundance;  the  southern  provinces  also 
raise  maize  and  rice;  and  Spain  is  the  chief 
saffron-producing  country  in  the  world. 

Tanna.  The  fbrests  still  harbor  wolves, 
lynxes,  wild  cats,  foxes,  and  even  wild  goats. 
The  bear  is  now  rare.  Deer,  hares,  and  other 
game  abound,  and  wild  boars  of  great  size  and 
strength  are  hunted  in  the  oak  forests. 

Qeology  and  Klneral  Besouroes.  The  table- 
land is  a  very  awdent  and  much  altered  blodc 
of  the  earth's  crust,  chiefly  composed  of  Ardiean 
and  Paleozoic  rocks,  for  the  most  part  of  Cam- 
brian, Silurian,  and  Devonian  formation.  On 
the  north  and  south  margins  of  the  table-land 
two  younger  land  masses  were  upheaved  into 
lofty  bordering  ranges,  the  Pyrenean-Cantabrian 
on  the  north  and  the  Andalusian  on  the  south. 
The  Pyrenees  are  an  example  of  a  young  folded 
mountain  system  boilt  up  of  parallel  belt*  usu- 
ally in  a  northwest  and  southeast  direction. 
The  crust  folds  of  the  Andalusian  syston  have 
a  low  outer  zone  of  folded  Mesozoic  and  Tertiary 
strata  and  a  lofty  inner  girdle,  in  which  the 
Archean  and  Paleozoic  rocks  rise  high  above 
the  Mediterranean.  Spain,  till  the  discovery  of 
America,  was  the  richest  metal-producing  coun- 
try in  the  world.  It  is  the  most  metalliferous 
land  of  Europe,  not  excepting  the  Ural  mining 
district.  The  development  of  mining  has  been 
impeded  by  insufficient  fuel  and  defediive  means 
of  communication,  but  the  chief  reason  for  the 
inferior  condition  of  the  mining  industries  is 
found  in  tile  lock  of  enterprise  and  skill  among 
the  Spaniards.  Foreign  capital  and  ener^ 
have  brought  about  most  of  tne  development  in 
recent  years,  and  the  greater  part  of  the  ore 
ia  e^iorted  to  forrign  countries  in  its  raw  state. 
The  ridi  iron  ore  and  the  copper  ore  go  to 
Eng^Mid  and  Germany,  and  Sranish  gold  and 
silver  ores  are  melted  at  Freiberg  in  Saxony. 
The  great  iron  fields  of  Spain  yielded  in  1911 
over  8,700,000  metric  tons,  whidi  was  exported 
mostly  to  Great  Britain,  chiefly  thrjou^  the 

gilt  of  Bilbao.  The  mines  along  the  Bay  of 
iscay  are  nearly  exhausted,  but  iron  of  ex- 
cellent quality  Is  found  in  considerable  quanti- 
ties in  Andalusia,  the  Sierra  Morena,  and  Ledn. 
A  further  source  of  oxide  of  iron  ore  was  dis- 
covered 86  miles  from  Malaga,  and  the  product 
is  now  exported. 

Nearly  every  prorince  oontains  coal,  the  re- 
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Mmrees  of  tlw  eountry  being  eatlmated  at  13y 
000,000,000  tons.  Coal  ie  worked  ebiefly  in 
Aatoriaa,  Le6n,  and  LOrida,  bat  the  amount 
mined  is  comparatiTely  small>  and  there  have 
necessarily  bera  lai^  Imports  with  the  increas- 
ias  donands  of  the  railroads  and  manufacturing 
industries.  The  quicksilver  mines  of  Almad^n 
are  very  rich,  being  second  only  to  Uioae  of  the 
United  States  in  quantity  produced.  Spain 
produces  more  lead  than  any  other  country  of 
Europe,  most  of  the  mineral  being  obtained  from 
the  mines  of  the  AlpojamM  (q.T.}  and  those 
of  Linares  in  Jadi.  CoNwr  Is  found  in  Inez* 
haustible  quantities  on  the  Rfo  Tinto  in  south 
Spain,  where  mines  have  been  worked  by  British 
and  German  capital  since  1873.  The  ore  is  also 
mined  in  Mureia,  Oviedo,  Jato,  and  Zamora. 
Salt  is  chiefly  obtained  by  evimoration  of  sea 
water  at  Cadiz,  Valencia,  and  the  Balearic 
Islands,  though  Catalonia  and  New  Castile 
abound  in  rode  salt.  Among  the  other  impor- 
tant minerals  found  are  sulphur,  soda,  saltpetre, 
alum,  graphite,  and  potter's  clay.  Mmeral 
springs  are  numerous,  the  best  Imown  being  the 
tnermal  sulphur  springs  of  Mombuy  in  Cata- 
Ionia.  In  1912  there  were  in  Spain  aliout  260O 
productive  mines  employing  128,700  men, 
2606  women,  and  18,506  boys  and  girls.  The 
output  of  raw  minerals  in  the  same  year  was 
valued  at  266,643,000  pesetas.  The  quantities 
and  values  of  the  more  hnportant  minerals  pro- 
duced in  1912  (the  peseta  being  valued  at  about 
18  cents)  were  ag  nllom. 
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Agrleoltore,  Live  Stock,  and  Fisheries. 
Over  half  the  people  live  farming,  which  sup- 
plies about  two-tbirdB  of  the  exports.  Farm 
methods  and  implements,  however,  are  primitive, 
and  the  special  disadvantages  are  that  much  of 
the  land  is  owned  in  large  holdings,  tiie  taxes 
are  high,  and  communications  poor.  About  90 
per  cent  of  the  area  is  classed  as  productive; 
36per  cent  of  this  area  is  devoted  to  general 
agriculture  and  gardening,  2.6  to  vin^ards,  2.0 
to  olive  growing,  25  to  natural  grasses,  and 
22  to  fruit.  Sheep  and  goat  raising  form  an 
important  industry,  the  pbins  of  ^e  oompara- 
tively  di^  table-land  supplying  a  sufficient  growth 
to  sustain  large  flocks  in  siunmer,  white  in 
winter  they  are  driven  to.  the  lower  districts. 
Although  about  280,000  of  the  holdings  are 
in  large  estates,  the  subdivision  of  the  soil 
has  bwn  rapidly  advancing,  and  the  number 
of  small  holdings  is  very  great.  Irrigation,  as 
stated  above,  is  necessary  during  the  rainless 
months.  Artiflcia!  watering  in  a  wide  lielt 
along  the  Mediterranean  coast  transformed  a 
great  area  into  a  fertile  region.  All  available 
fertilizers,  including  street  sweepings,  are  used, 
with  the  result  that  no  land  in  the  world  is 
more  productive  than  this  section.  Southern 
fruits,  ve^tables,  sugar  cane,  maize,  and  other 
crops  requiring  abun&nt  moisture  are  produced. 
About  0  per  cent  of  the  country  is  artiflcially 


irrigated.  In  the  last  two  decades  the  govern- 
ment has  attempted  to  enlarge  the  agricultural 
area  by  the  oonnmetion  of  reservoirs  and  irriga- 
ticm  eanids.  The  plans  adtwted  for  tiie  inriffa<* 
tion  system  cannot  fully  oe  carried  ont  iw 
many  years.  Lands  now  irrigated  in  the  vallcya 
of  the  Ebro  and  Tsgus  yi^d  nmny  times  as 
much  fruit  as  the  drr  lands. 

In  Valencia,  whitm  is  the  most  profusely 
watered  and  the  best  cultivated  r^on,  three 
or  four  crops  are  harvested  annually,  and  the 
lerd  parts  of  Catalonia,  Hurcia,  and  Andalusia 
are  also  very  fertile.  The  dry  lands  of  the  in- 
terior are  chiefly  nntlUed,  ^ough,  where  subter- 
ranean waters  are  near  the  surface,  wheat  and 
other  cereals  are  grown.  The  northern  provinces 
export  small  quantities  of  cereals,  thou^  the 
wheat  crop  does  not  usually  meet  the  home 
demand.  Rice  is  grown  on  the  swampy  lands 
bordering  the  Gulf  of  Valencia;  rye  is  the  chief 
breadstuff  grown  in  the  part  of  Spain  firontfa^ 
on  tlie  Atluitie;  and  barky  is  grown  few  eatue 
food. 

The  areas  in  acres  devoted  to  the  cereal  cnnw 
in  the  year  1014  w^  as  follows:  wheat,  9,676,- 
870;  barley,  3,402,653;  rye,  1,886,206;  oats,  1»- 
303,314;  maize,  1,136,736;  rice,  06,824. 

liie  cultivation  of  the  vine  receives  much  at- 
tention, and  wine  at  times  forms  as  much  as  a 
tliird  of  tlie  total  exports.  The  wine  crop  td 
1913  was  432,617,000  sallons,  being  exceeded 
only  by  France  and  Italy.  Most  of  the  wines 
are  poorly  made.  In  the  south  are  produced  the 
famous  wines  of  Mahu;a,  Alicante,  and  J^rez 
(sherry),  bi^ly  valuea  Iwth  for  medicinal  and 
table  purposes.  Valencia,  Malaga,  and  Alicante 
also  export  great  quantities  of  raisins  and  grapes. 
The  grape  production  of  1913  was  2,952^68 
tons.  Tne  most  profitable  crop  of  the  huertas 
is  fruits.  Oranges  and  lemons  thrive  best  along 
the  Qnlf  of  TaUada  and  in  the  Balearic  Islands, 
and  quantities  of  the  peel  of  the  bifi^rade  or 
bitter  orange  are  sent  to  Holland  to  be  used  in 
the  manufacture  of  the  liqueur  Curasao.  Olives 
and  olive  oil  are  large  products,  thon^^  some- 
what less  important  uian  oranges  in  the  export 
trade.  The  olive  crop  of  1913  was  1,486,874 
tons,  and  the  olive  oil  produced  265,422  tons. 
Spahi  is  one  of  the  prinupal  producers  of  (^ive 
ou,  and  most  of  tiie  product  is  consumed  at 
home.  The  industry  is  diefly  developed  in 
tlie  southern  provlnoes,  Seville  supplying  the 
greater  part  of  the  olives  for  table  use,  while 
the  oil  comes  from  Cordova.  Bq)arto,  used  for 
the  manufacture  of  twines  and  a  coarse  cloth, 
grows  in  the  southeast  and  is  sent  in  large 
quantities  to  England.  Tobacco  is  cultivate, 
but  much  is  also  imported;  tiie  tobaooo  industry, 
which  is  a  government  monopoly,  is  an  impor- 
tant source  of  revenue.  Hemp  and  flax  are 
grown  chiefly  in  the  northern  provinces. 

Sheep  raising  is  an  imporwnt  industry,  but 
of  less  importance  than  formerly,  the  numb^ 
grown  havug  l>een  reduced  from  about  20,000,- 
000  to  14,600,000  in  1913,  while  the  famous 
flne-wool  merinos  have  been  largely  replaced 
by  coarse-wool  breeds.  Qoats  are  reared  for 
their  milkf  flesh,  and  skins,  the  total  number 
bein^,  in  1913,  3,394,000.  The  best  horses, 
originally  of  Arab  stock,  are  raised  in  AndaluMa 
and  Asturias,  but  horse  breeding  ie  much  neg^ 
lected  in  favor  of  the  mule,  the  Kingdom  con- 
taining only  about  640,000  horses.  On  the  other 
hand  there  were,  in  1913,  976,000  mules  and 
849,000  asses,  which  are  bred  with  great  care 
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in  moat  parts  of  Spain.  The  number  of  cattle 
amounts  to  2378,000  head.  They  are  most  nu- 
merouB  on  the  paietures  of  tiie  nor^weet,  where 
the  rain  from  the  Atlantic  is  abundant.  The 
wild  cattle  specially  raised  for  bullfightioff  are 
obtained  frtmi  the  Sierra  Qnadarrama  and  the 
Siemt  Morena.  Hms,  about  2,750,000  in  nnm- 
ber,  are  reared  chie^  in  the  mountalnona  parts 
ni  the  Kingdom,  especially  in  the  north  and  in 
Estremadura.  SiUnrorm  culture  is  Mily  one- 
tenth  as  large  as  it  was  in  the  middle  of  the 
last  century  and  is  chiefly  confined  to  the  r^ons 
around  the  Gulf  of  Valencia.  The  yield  of 
cocoons  amounts  to  about  2,000,000  pounds 
annually.  Most  of  the  raw  silk  is  sold  to 
France,  and  large  quantities  of  silk  goods  are 
imported.  The  sea  fisheries  are  important,  but 
the  home  induatey  does  not  b^jfin  to  supply  the 
donandf  and  much  flsh  is  imported  from  Nor- 
way. The  total  number  of  boats  engi^ed  in  the 
industry  is  about  15,500-,  fishermen,  80.000. 
The  chief  catches  are  aardhiea,  tunny,  and  ood. 

ICanufacturea.  Active  efforts  have  been 
made  to  improve  the  manufacturing  industries, 
which  do  not  supply  the  home  requirements, 
but  the  lack  of  fuia  and  raw  materials  renders 
this  difficult.  Catalfmia  has  always  been  the 
home  of  the  f^reater  part  of  Spanish  manufac- 
tures. Next  in  order  come  those  districts  of 
Galicla,  Asturias,  and  Vizoaya  in  which  water 
power  abounds,  and  also  a  few  towns  in  the 
mterior,  such  as  Madrid,  Seville,  and  Toledo. 
Barcelona  in  Cfttalonia  is  the  leading  manufac- 
turing town  and  tiie  chief  seat  of  the  textile, 
metal,  paper,  and  leather  industrira  and  lace 
making.  The  silk  InduBfay  of  Valenda»  Muroia, 
and  Andaliuia  and  the  woolen  industry  of  Bar- 
celona, Alicante,  and  Burgos  also  UXL  to  supply 
the  local  consumption.  The  tobacoo  iBdustnr 
brings  to  the  Treasury  a  large  rerenne  and  b 


are  over  60  mills  for  expressing  olive  oil.  lite 
pickling  of  green  olives  is  an  important  branch 
of  industry;  in  addition  to  the  large  horns  con- 
sumption, some  6000  to  7500  tons  are  annually 
exported.  There  are  about  600  factories  en- 
gB^ed  in  sardine  canning  and  fish  preserving, 
employing  32,000  workmen. 

Commnoe.  The  trade  ccmaista  chiefly  in  the 
export  of  raw  produce  and  the  import  of  the 
large  part  of  the  manufactures  consatned. 
Minerau,  fruits,  and  wine  form  the  larger  part 
of  the  exports.  The  imports  are  chiefly  con- 
fined to  cotton,  coal,  foodstuffs,  textiles,  lumber, 
and  machinery.  Hie  domestic  trade  is  seriously 
hampered  by  natural  and  artificial  obstacles. 
Spain's  commerce  with  foreign  lands  is  chiefly 
maritime,  and  England  and  France  are  the  most 
important  factors.  Imports  and  exports,  exclu- 
sive of  gcM  and  silver  bars,  were,  in  1900,  $124,- 
127,370  and  9104,634,021  respectively  and,  in 
1914,  $203,871,000  and  «172,611,000  respectively. 
The  principal  exports  were,  in  1914,  metals  and 
their  manufacture,  $22,087,000;  cotton  manu- 
factures, $7,737,000;  timber  and  manufactures 
thereof,  $12,792,000;  alimoitary  substances,  in- 
cluding grain,  sugar,  and  wine,  $78,892,000.  The 
principal  imports  were  cotton  and  its  manu- 
factures, $26,017,000;  alimentary  substances, 
$50,124,000;  timber  and  its  manufactures, 
$10,809,000.  The  trade  is  chiefly  with  Great 
Britain,  France,  Germany,  the  United  States, 
and  Cuba.  The  imports  into  the  United 
States  from  Spain  in  1890,  the  year  before  the 
war  with  tiiat  country,  were  $4,131,184  and,  in 
1914,  $24,658357;  the  extorts  to  Spain,  in  1896, 
$11,492,428  and,  in  1014,  $S03$7^. 

The  following  table  shows  the  distribution  of 
the  more  important  foreign  trade  in  two  years 
(value  of  peseta,  1900,  14.28  cents;  in  1913, 
19.3  cents). 


oooirrKT 

Imparls  Iran 

EqwrUto 

1900 

1913 

1900 

1013 

137,880,001 
SiO,107,975 
106,834,020 
77,70a,lM 
6,88M77 
15.8493M 
8,227,480 

Pmta» 
304,288,000 

244,6ee/xm 

107,486,000 
186,370,000 

2,478,000 
31.400,000 

7,866,000 

187,780.230 
347,801.614 
17,416,060 
31304,683 
M,790,0&4 
22,874,782 
12,007,010 

P«»Mat 

337,744.000 
231,671,000 
72.105/nO 
74.419,000 
•4,680,000 
7.060,000 
2,808,000 

PUt^q^Usi^  

carried  on  in  the  royal  factories  of  Madrid^ 
Valenraa,  Seville,  and  other  towns.  Papor  mak- 
ing is  steadiljr  growing  in  importance.  Ircm  ore 
is  abundant  in  the  north,  and  there  is  a  large 
exportation,  that  to  Great  Britain  being  about 
$18,000,000  annually.  The  imports  of  manufac- 
tures of  metals  are  about  $20,000,000  annually, 
and  those  of  machinery  about  $40,000,000.  Gold 
and  silver  wares  are  produced  in  large  quantities 
in  Madrid,  Toledo^  Seville,  and  Barcelona,  and 
OijOn,  Seville,  and  Bfodrid  are  noted  for  their 
glass  and  pcoxselain.  In  the  manufacture  of 
cotton  goods  2,600,000  spindles  and  68,000  looms 
Were  employed  in  1010,  the  latest  census  year; 
the  woolen  manufactures  used  660,000  spindles 
and  8800  looms;  about  160  paper  mills  make 
printing,  packing,  writing,  and  cigarette  paper; 
50  mills  produce  beet  and  20  cane  sugar.  The 
production  of  the  sugar  beet  is  growing.  More 
than  30  factories  mue  glass;  about  60,000  tons 
of  oork  are  manufacturM  every  year;  and  ^ere 


Raw  cotton,  petroleum,  staves,  coal,  and  lum- 
ber are  tiie  chiu  imports  fran  the  United  States. 
The  United  States  sales  of  raw  eottmi  to  the 
mills  in  the  Barcelona  manufacturing  district 
averaged  43,000  bales  in  the  years  1912  and 

1913.  Wine,  fruits,  and  cork  wood  are  the 
chief  exports  from  Spain  to  tiie  United  States. 

Transportation  and  Communications.  Much 
of  the  domestic  trade  is  carried  by  coasting 
vessels,  as  Spain  possesses  more  than  100  har- 
bors huge  and  small  on  its  two  seas.  The  home 
merchaiA  marine  Is  inferior  and  meet  of  the 
shipping  is  under  the  British  and  French  flags. 
The  merchant  marine  in  1914  comprised  628 
steamers  of  844,322  tons  net  and  236  sailing 
vessels  of  32,000  tons  net;  vessel  entrances,  in 

1914,  18,774  vessels,  with  a  tonnage  of  21,696,- 
000  tons.  There  is  excellent  communication 
with  the  chief  Atlantic  and  Mediterranean  ports 
of  Europe  and  with  the  Philippine  Islands  and 
Cuba,  Md  r^ular  steamer  service  between  New 
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York  and  Barcelona  and  the  north  and  sontfa 
coast  ports  of  Spain.  The  moat  important 
S^nish  porta  are  Barcelona,  Cadiz,  Malaga, 
Bilbao,  Santander,  Alicante,  and  Valencia.  Tlie 
railroad  system  connects  all  the  chief  towns 
with  one  another  and  unites  Spain  with  France 
by  two  routes  around  the  ends  of  the  Pyrenees. 
Madrid  is  the  centre  of  the  Spanish  broad- 
gauge  railroad  system.  In  1914  the  length  of 
the  railroads  open  for  traffic  was  9310  miles. 

BankinEf.  The  chief  financial  institution  is 
the  Bank  of  Spain.  Its  note  issue  up  to  1^00,- 
000,000  pesetas  is  guaranteed  by  a  metallic  re- 
serve of  one-third  amoniit  of  the  issae,  half, 
of  whidi  must  be  in  gold.  If  the  note  issue 
exceeds  this  amount  it  must,  up  to  1,500.000,000 
pesetas,  be  guaranteed  by  metallic  reserves  of  at 
least  40  per  cent  in  gold  and  60  per  cent  of  the 
remainder  in  silver.  For  issues  exceeding  1,500,- 
000,000  and  up  to  2,000,000,000  pesetas  50  per 
cent  must  be  guaranteed  in  gold  and  70  per 
crat  of  the  remainder  in  silv^.  At  the  end  of 
1914  the  notes  in  circulation  amounted  to  1,- 
985347,000  pesetas;  capital  and  reserve,  172,- 
000,000;  deposits  and  accounts  current,  640,- 
605,000;  property,  13,560,000;  portfolio,  1,106,- 
940,000;  cash  in  hand,  1,300,313,000. 

Finance.  The  revenue  in  1914  amounted  to 
1,343,000,000  pesetas  and  the  expenditure  to 
1,430,000,000.  Revenue  is  raised  by  direct  taxes 
on  land,  trade,  mines,  government  salaries,  etc.; 
indirect  taxes  are  derived  from  imports,  articles 
of  consumption,  tolls,  and  bridge  and  ferry 
dues;  other  sourees  of  revenue  are  the  ttAacco 
inonc^y,  the  lottery,  mint,  and  receipts  from 
the  sales  and  rentals  of  national  property.  The 
detailed  estimates  of  revenue  and  expwditure 
for  1016  were  as  follows. 

REVENUE 

Direct  taxee  oa  land,  trade,  miiw,  covem- 

ment  aalariea,  registration,  ete   490,108,000 

Indireot  tazca.  enatoma.  evnae,  ete.   421,300,000 

Tobaooo  moaopoly',  lotterr.  nunt,  and  ndnor 

BUDdries   313,370,000 

National  profMr^   23,987,000 

From  the  pnbUe  treaaory   31.770.000 

Total   1,280,636.000 

EXPENDITURE 

Pnetaa 

CMl  lirt   8.82S,OO0 

Cortee   2.486,000 

Public  debt   422,520.000 

Peniiotw   79,586,000 

Preeidenta  of  Council   927,000 

Miniatry  «rf  Fordsn  Affaire   6,614,000 

"          Justice   19,864,000 

Worehip   41,689.000 

"          War   164,640,000 

Marine   68.783,000 

latoior   94.162.000 

"          InaUuetk».eto.   74.356,000 

PubUc  Wons,  ete   184,321.000 

Finance   18,684.000 

Ta»olleotbic    150,990,000 

Cdoalal   125,700.000 

Total   1,466,044,000 

In  1915  the  outstanding  debt  amounted  to 
9,410,885,000  pesetas,  mostly  bearing  interest 
at  4  and  5  per  cent.  Details  of  the  principal 
items  of  the  outstanding  debt  on  Jan.  1,  1915, 
are  as  folloira. 

Peaetaa 

Extant  3  and  4  per  oent   1,028,070,000 

Perpetual  internal  4  per  «eot   6.559.043,000 

Redeemable  intemal  6  per  cent   1,660,220,000 

Oovenunent.  The  present  constitution  of 
Spain  was  proclaimed  June  30,  1876.    It  de- 


clares the  government  to  be  a  constitutional 
monarchy  with  the  executive  power  vested  in 
the  King.  The  sovereign  is  declared  to  be 
inviolable  and  irresponsible.  He  is  aided  by 
ministers  who  coimterrign  all  his  ofHcial  acts 
and  who  thereby  assume  the  responsibili^  for 
them.  I^nce  the  abolition  of  the  Colonial  De- 
partment in  1899  the  ministry  has  been  organ- 
ized as  follows:  President  of  the  Council;  Min- 
ister of  Foreign  Affairs;  Minister  of  Justice  and 
Worship;  Minister  of  Finance;  Minister  of  the 
Interior;  Minister  of  War;  Minister  of  Marine; 
Minister  of  Agriculture,  Commerce,  and  Public 
Works;  Minister  of  Education.  The  ministers 
have  seats  in  the  national  l^slature  and  are 
permitted  to  take  part  in  the  debates. 

The  legislative  power  is  vested  in  the  King 
and  a  Cortes  composed  of  a  Senate  and  a  Cham- 
ber of  Deputies,  the  two  Houses  having  sub- 
stantial equality  of  powers  in  legislation.  The 
Senate  is  composed  of  three  classes  of  Senators: 
first,  those  entitled  to  seats  in  their  own  right 
iaenadorea  de  denoko  propio);  secondly,  life 
Senators  nominated  by  tiie  crown  from  certain 
designated  classes;  and  thirdly,  180  Senators 
elected  by  communal  and  municipal  del^nates 
and  by  the  provincial  estates,  the  church,  the 
universities,  learned  societies,  etc.,  and  by  the 
largest  taxpayers.  The  first  two  groups  must 
not  exceed  180  members.  Senators  by  right  in- 
clude the  adult  sons  of  the  King  and  those 
of  the  immediate  heir  to  the  throne;  Spanish 

Kandees  who  have  an  annual  income  of  at 
ist  912,000;  captain  generals  of  the  army* 
admirals  of  the  navy,  the  patriarch  of  tiie  Indies 
and  the  archbishops,  and  the  presidents  of  the 
councils  of  state,  of  war,  of  the  navy,  of  the 
Supreme,  Court,  and  of  the  tribunal  of  accounts. 
One-half  the  elective  Senators  retire  every  five 
years,  and  all  retire  whenever  the  King  dissolves 
the  Senate.  The  Chamber  of  Deputies  is  com- 
posed of  404  members  chosen  for  a  term  of  five 
years  by  popular  electitn.  Eighty-eight  Depu- 
ties are  elected  by  general  ticket  in  26  districts, 
providoD  being  made  for  minority  representa- 
tion. The  members  are  apportioned  on  the  basis 
of  one  to  every  60,000  of  the  inhabitants  They 
must  be  25  years  of  age.  By  a  law  of  1890  aU 
male  Spaniards  25  years  of  age  who  are  in 
the  full  enjoyment  of  their  civil  rights  and 
who  have  b^  citizens  of  a  municipality  for  at 
least  two  years  are  qualified  voters.  The  Depu- 
ties receive  no  compensation  for  ttirir  services 
and  are  disqualiflea  from  holding  office  while 
serving  in  the  Parliament.  Annual  sessions  of 
the  Parliament  ore  held ;  it  is  summoned  by  the 
King  and  may  be  prorogued  or  dissolved  by 
him,  subject  to  the  limitation  that  the  new 
Cortes  must  be  summoned  within  three  months 
after  the  dissolution  of  the  old.  Both  Senators 
and  Deputies  are  responsible  only  to  tiieir  re- 
spective Chambers  for  any  words  spoken  ia  de- 
bate or  votes  cast.  They  are  also  privileged 
from  arrest  except  in  case  of  flagrant  crime. 
The  seat  of  government  is  Madrid. 

For  purposes  of  local  government  Spain  is 
divided  into  provinces  and  communes,  each  with 
its  own  elected  assembly.  The  Ayuntamiento  or 
elected  assembly  of  the  commune  consists  of 
from  5  to  39  R^dores  and  is  presided  over  by 
an  Alcalde  cbosen  from  the  body  of  the  Ayun- 
tamiento, except  in  some  of  the  ktrge  towns, 
where  he  is  appointed  by  the  King.  The  term 
of  the  members  of  the  Ayuntam&nto  Is  four 
years,  one-half  the  membership  being  roiewed 
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bieimiaUy.  The  provincial  Biputacifin  meets 
once  a  year  and  is  represented  between  sessions 
hy  a  permanent  committee.  These  two  local  as- 
semblies have  entire  control  of  the  local  govern- 
ment in  their  req>ective  jnrisdiotions  uid  are 
free  from  interference  of  the  central  government 
except  when  they  exceed  their  powers  to  the 
detriment  of  the  general  interest. 

The  judiciary  consists  of  a  Supreme  Court  of 
Cassation,  which  sits  at  Madrid,  a  number  of 
district  courts  or  audiencias  inunediately  under 
the  jurisdiction  of  the  Supreme  Court,  tribunals 
de  partidos  below  the  audiencias,  justices  of  the 
peace^  and  municipal  courts.  The  audiencias 
serve  as  courts  of  appeal  In  tiril  matters  and  as 
courte  of  first  and  last  resort  for  crimes  and 
certain  misdemeanors.  The  tribunals  de  parti- 
dos have  jurisdiction  in  first  instance  of  civil 
causes  and  in  first  and  last  resort  of  mis- 
demeanors. They  also  have  appellate  jurisdic- 
tion in  cases  decided  by  the  Inferior  courts. 
The  partido  is  divided  into  circumscriptitns, 
nsnalijr  two,  in  eadi  of  which  is  a  fiies  de  in- 
sfntooitffs  witii  civil  and  crimlnid  iurisdietion  in 
cases  assigned  to  them  by  the  higher  courts. 
The  circumscriptions  are  subdivided  into  com- 
munes, in  each  of  which  is  a  municipal  judge 
with  jurisdiction  of  petty  ofi'enses. 

Coloniea.  The  colonial  possessioiis  of  Spain 
are  confined  to  Africa  and  are  represented  in 
the  following  table. 


HMBHSIOIIS 

Area 
■q.  milea 

tion 

R(o  deOro  

73,400 
12.000 

814 

12,000 
200,000 

23,844 

Fcnuado  Po,  Atukobon,  Ctoisoo, 
BlolMir  CUm,  Elobey  Gisnda.. 

86,214 

235,844 

Blo  de  Oro,  stretching  along  the  Sahum  coast, 
is  adminlet^ed  by  the  Ckivemor  of  the  Canary 
Islands.  Spanish  Guinea  is  on  the  Gulf  of 
Guinea,  between  French  Coryo  and  German 
Eamenin.  The  national  expenditure  on  account 
of  the  colonies  far  exceeds  the  revenues  derived 
from  them.  About  $400,000  has  to  be  provided 
by  the  Spanish  government  to  supply  the  de- 
ficiency. For  an  account  of  the  colonies,  see 
the  respective  headings. 

Weights,  Measures,  and  Honey.  Spain 
maintains  the  double  gold  and  silvw  stanwrd. 
The  unit  of  coinage  is  the  peseta,  nominally 
worth  19.3  cents  or  1  franc,  but  actually  vary- 
ing in  value  between  16  and  18  cents.  The 
value  of  the  money  coined  in  Spain  from  1868 
to  1913  was,  approximately:  gold,  925,000,000 
peeetas;  silver,  1,336,000,000  pesetas.  Metric 
weights  and  measures  were  introduced  in  1869, 
bat  in  additicm  to  these  the  old  Spanish  weights 
and  measures  are  still  largely  need. 

Army.  Service  theornioUlyi  is  compulsory 
with  a  total  liability  of  18  years.  At  the 
beginning  of  the  European  War  in  1914  the 
government  undertoolc  measures  to  secure  uni- 
versal application  of  the  principle.  Periods  of 
service  are  as  follows:  recruit  class,  one  year; 
standing  or  active  army,  three  years  with  the 
colors,  five  years  with  the  reserve;  second  re- 
serve, lax  years;  third  or  tOTitorlal  reserve^ 
three  years. 

The  field  amty  in  peace  amounts  to  about 
130,000  officers  and  men;  in  war  this  establish* 


ment,  with  the  addition  of  constabulary  and 
military  police,  is  expanded  to  about  300,000. 
Recmits  are  drawn  for  the  divi^ons  from  ter- 
ritorial districts,  of  which  there  are  8,  the  total 
number  of  divisions  being  14.  The  divisiiHi 
is  composed  of  2  infantry  brigades  of  2  reg^- 
ments  of  3  batt^one,  a  r^ment  of  cavalry,  a 
r^im^t  of  field  artillery  of  6  batteries  of 
4  guns  each.  There  are  in  addition  6  regi- 
ments of  ^i^neers,  1  of  telegraphy,  1  of  rail- 
ways. 3  independent  brigades  of  light  infantry 
eadi  of  6  battalions,  4  regiments  ( 16  batteries) 
of  mountain  artillery,  1  regiment  (6  batteries) 
of  horse  artilloy,  1  eantlry  division  of  2 
brigades,  3  independent  cavalry  brigades. 

For  tiie  second  reserve  there  is  provided  a 
skeleton  organization  for  7  divinons,  which  mo- 
bilized in  war  should  add  between  90,000  and 
100,000  men  to  the  field  army.  For  the  third 
or  territorial  reserve  no  organization  has  yet 
been  provided. 

The  constabulary  (Guardia  Civil)  and  the 
military  pc^oe  (CusnUnovs)  provide  an  addi- 
tional  force  of  about  36,000  men,  of  whom  2500 
are  mounted.  Colonial  forces  are  maintained, 
on  the  coast  of  Morocco,  at  Melilla,  Ceuta,  and 
Larash,  Africa.  In  the  Balearic  Islands  there 
are  4  regiments  of  infantry,  1  battalion  of  chas- 
seurs, 2  artillery  companies,  2  engineer  com- 
panies, 2  squadrons  of  cavalry.  In  the  Canary 
Islands  there  are  4  regiments  of  infantry,  4 
battalions  of  chasseurs,  2  artillery  companies, 
2  squadrons,  2  companies  of  mgineers.  Includ- 
ing constabulary  and  military  police^  the  peace 
strength  of  Spain's  army  is  about  13,600  officers 
and  152,000  men;  war  strength.  Including  sec- 
ond reserve,  about  400,000  combatants.  The 
infantry  is  armed  with  tiie  Mauser  rifle,  calibre 
.275  inch,  the  cavalry  with  the  Bfauser  carbine, 
the  field  artillery  with  the  Schneider-Canet  2.06- 
inch  quick  fire. 

Navy.   See  Kavies. 

Population.  The  population  of  Spain  proper 
by  the  census  of  1010  was  19,060,817.  with  a 
density  of  100.6  inhabitants  to  the  square  mile. 
Emigration  from  Spain  is  chiefly  to  Brazil, 
Uruguay,  and  Argentina.  The  cities  with  a 
popiUation  of  over  90,000  each  are:  Madrid,  the 
capital,  699,887;  Barcelona,  687,411;  Valencia. 
233,348;  Seville,  168,827;  Malaga,  136,366; 
Murcia,  125.967;  Cartagena,  102,619;  Saragossa, 
111,704.  The  table  on  pwe  338  gives  the  area 
and  population  of  each  of  &ie  49  provinces  ac- 
cording to  the  census  of  1910. 

Seligion.  The  national  church  is  the  Roman 
Catholic,  and  in  few  countries  has  it  so  power- 
ful an  influence.  The  whole  population  adheres 
to  that  faith  excepting  about  30,000  Protestants, 
Jews,  and  others.  The  constitution  requires 
the  nation  to  support  the  clergy  and  religious 
buildings  and  institutions,  tiie  state  expending 
for  these  purposes  annually  about  41,000,000 
.peeetaa  (Atly  restricted  liberty  of  worship  is 
permitted  to  Protestants.  (See  below,  History.) 
The  religious  orders  are  numerous  and  influen- 
tial, and  many  of  them  have  schools  and  teach 
industries  of  all  kinds.  The  total  number  of  re- 
ligious communities  is  3116,  with  51,000  mem- 
bers, over  40,000  being  women  and  nearly  11,000 
men;  number  of  monks  12,801,  of  nuns  43,287. 

Education.  Until  recently  the  Spanish  edu- 
cational mtem  has  not  been  as  a  whole  what 
it  ^ould  be;  it  lacked  in  the  number  and  quai- 
ls of  Its  schools  of  primary  and  grammar 
grades  and  also  to  a  osrtain  extent  of  the 
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Becondary  grades.  In  1901  the  statistics  showed 
66  per  cent  of  the  population  unable  to  read  or 
vrite.  But  the  authoritiee  are  awake  to  the 
situation,  and  for  some  years  past  sereral  very 
Important  Tefonns  have  been  brought  about  and 
others  initiated.  Th^  hare  h^an  at  the  bot- 
torn,  with  measures  concerning  the  primary  in- 


AJm  

Albsoete  

AUeMite  

AhamU  

AviU  

BmUm  

b23m  (Baloerio  Iduds) 

BwodoiM  

BoKoa  

CAetra  

Cidu  wtd  Casta  

Cuwrias  (Ckury  Iilud*}, 

CutaUte  :  

Oodwl-RMl  

C<3rdob*  (CordoYft)  

Condla  

CueDoa  

Qorona  

Gntuda  

Ooadslalm  

GuipttMoa  

Hottra  

Hnem  

iafo  

Lete  

LkMA.  

ILogoflo  

X«go  

Hsdrid  

MiOaca  

MwiSi.  

NavMira  (Navam)  

OrauM  

Oriado  

Pftleneta  

PMktendra  

Saluxtuiea.  

Bjuitniat  

SMCona  

sSvUh  (8«vUfe)  

86ri»  

Tammam  

TeroM  

Toledo  

ValenoU  

V»!UdoUd  

ViiMpa  (BImr)  

Xtttton  

Zmgom  (Sintoin)  

Total  


Ana 


1.176 
6.737 
2.186 
3,860 
3,043 
8.461 
1.9S5 

2,  MS 
6,480 
7.687 
2,834 
2.807 
2,496 
7,620 
6,290 
S,0S1 
6.636 
2,284 
4.92S 
4,676 

728 

3.  B13 
6348 
8.303 
6,936 
4.690 
1,946 
3314 
3.084 
2,812 
4,463 
4,066 
2,894 
4,206 
3,266 
1,806 
4,820 
2,408 
3,636 
6,428 
8.083 
2.606 
6,730 
5,919 
4,180 
8.933 

838 
4,007 
6,726 


194,800 


Fopnla- 

doD 


97,181 
284,698 
497,616 
380,388 
208.708 
693,206 
326.023 
1,141.738 
346.694 
307.786 
470.092 
444,018 
322,213 
379,674 
408.782 
676.708 
269,834 
319,879 
622.806 
209,862 
226.884 
309.888 
248,267 
S28.718 
896.430 
284,971 
188.236 
479.966 
878,641 
523,412 
616.106 
312.286 
411,660 
686,181 
196,031 
496.368 
384,877 
302.966 
167.747 
607.031 
166364 
338.485 
266.491 
413,317 
884308 
284.478 
349.923 
272,976 
448.905 


19.060,817 


struction :  more  schools  ( so  as  to  make  possible 
the  fulfillment  of  the  compnlsory-attendanee 
law),  more  and  better  teachers,  and  hi^^er 
salaries.  Some  years  ago  the  entire  primary- 
school  problem  was  placed  in  the  hands  of  a 
recognized  expert,  and  his  position  was  made 
nonpolitical.  Hie  effect  of  this  is  being  felt  in 
the  secondary  schools  because  a  better  grade  of 
pupils  Is  beinff  sent  up.  Conmiereial  ud  tech- 
nical schools  have  also  been  established.  Since 
1902  there  has  been  regular  ffOTemmental  in- 
spection, unaccompanied  by  clerical  interference. 
The  secondary  schools,  of  which  there  must  be 
one  in  every  province,  prepare  for  the  10  uni- 
versities, which  are  also  snowing  renewed  life. 
The  largest  universify  is  that  of  Madrid,  with 
6676  students.  Recently  there  was  established 
a  Junta  para  AmpIiaciAn  de  Estudios  6  Invest!- 
gaciones  Cientlflcas,  which  has  in  hand,  throu^ 
Its  several  committees,  ell  the  various  research 
work,  carried  on  by  the  different  faculties,  and 
which  has  established  a  Summer  Session  for 
Foreigners  (sinoe  1912)  at  Ifadrid  and,  ban- 


ning with  the  course  for  1915-16,  three  courses 
of  three  months  eadi,  also  at  Madrid  and  for 
foreigners.  The  government  also  supports 
special  schools  for  engineering,  agriculture,  fine 
uts,  and  music.  The  budget  for  1014  was  02,- 
684,878  pesetas. 

Ethnology.  The  perspective  of  Spanish  eth- 
nology extends  back  to  the  Paleolithic  period. 
( See  EUBOPB,  Peopucb  of.  )  In  historic  times  all 
the  great  divisions  of  the  Caucasian  race  have 
mingled  their  blood  in  Spain  in  greater  or  less 
proportion — Hamite,  Semite,  Teuton,  Celt,  and 
Mediterranean.  Ilie  fundamental  type  bears 
the  name  of  Cdlttberian  and  is  a  result  of  a  mix- 
ture of  tike  earliest  long-headed  Ifo^terraneans 
and  the  later-coming  brachycephalic  Celts,  pro- 
ducing a  cranial  index  of  7(Pl9.  Seane  and 
Ripley  call  attention  to  the  uniformity  of  this 
index  in  Spain  and  in  Britain,  associated  with 
tall  stature  and  blondness  in  the  latter,  with 
dark  oolor  and  low  stature  in  the  former.  Spain 
has  been  invaded  in  histOTic  times  by  Phteni- 
cians,  Carthaginians,  Romans,  Visigoths,  Van- 
dals, Arabs,  and  Ifocov.  It  is  generally  believed 
that  these  conquerors  modified  the  original  type 
but  little,  simply  because  many  of  them  were 
already  short  of  stature,  dark  in  skin,  hair,  and 
eyes,  as  well  as  dolichocephalic. 

BistDry.  Spain,  the  Iberia  of  the  Greeks  and 
the  Hispania  (q.v.)  of  the  Romans,  is  supposed 
to  have  been  inhatnted  originally  fay  a  distinct 
race  called  Iberians,  upon  whom,  however,  a 
host  of  Celts  appear  to  nave  desemded  from  the 
Pyrenees.  (For  the  Iberians,  see  Italy, 
.BtJmology.)  In  the  earliest  times  of  which 
we  have  any  record  these  two  races  had  already 
coalesced  and  formed  the  mixed  nation  of  the 
Celtiberians,  who  were  massed  chiefly  in  tiie 
centre  of  the  peninsula,  in  the  western  districts, 
and  on  the  north  coasts.  (See  Celtibesu.)  la 
ike  Pyrenees  and  along  the  east  coast  were 
to  be  found  pure  Iberian  tribes,  while  unmixed 
Cdtio  tribes  ooonpied  the  nortlnnst.  On  the 
aoutii  uid  east  coasts  were  nunaieiait,  Car- 
tha^nian,  Rhodian,  and  other  coI<mies.  In  the 
second  half  of  the  third  oentnr;^  b.o.  a  large 
territory  was  brou^t  under  subjection  to  Car- 
thage by  HamUcar  Barca  <q.v.),  who,  according 
to  Roman  tradition,  founded  the  city  of  Barce- 
lona (228  B.c.\.  After  the  death  of  Hamilcar 
(q.v.)  the  power  of  Carthage  in  ^»ain  was 
strmgthened  by  Hasdmbal  (luied  2S0  B.O.),  son- 
in-law  of  Hamiloftr,  who  founded  Gartago 
Nova  (the  modem  Cartagena,  q.v.)  and  con- 
cluded a  treaty  with  the  Romans  whereby  it 
was  stipulated  that  he  should  not  advance  his 
standards  north  of  the  Iberus  (Ebro).  Han- 
nibal (q.v.),  son  of  Hamilcar,  after  the  death 
of  Hasdruhal  attacked  and  destroyed  Saguntum 
(q.v.)  in  219  B.O.  and  thus  brought  on  tne  Sec- 
ond Punic  War.  (See  Casthagi;  Hannibal; 
RoHB.)  After  tike  Romans  had  driven  the  Car- 
tha^nians  from  the  peninsula  (200  B.c.)  the 
country  was  made  into  two  Roman  provinces 
(197  B.C.),  Hispania  Citerior,  including  the 
eastern  and  noithem  districts,  and  Hispania 
Ulterior,  including  the  southern  and  w^rt^em 
districts.    The  conquest  of  the  native  tribes 

E roved  an  arduous  task  for  the  Romans.  (See 
lUBITANIA;  NUKANTIA.)     It  WaS  Uot  till  10  B.a 

that  the  Cantabrl  and  the  Astures  in  the  ex- 
treme north  of  the  country  laid  down  their  arms 
to  Augustus.  Under  Augustus  the  peninsula 
was  divided  into  the  three  provinoes  of  ffisjtania 
TarraoQnensis,  Bntica,  and  Lusitania.  (See 
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HisPANiA.)  Prom  the  time  of  the  establish- 
ment of  the  complete  aupremacy  of  the  Romans 
till  the  death  of  Constantine  the  condition  of 
Spain  was  eminoitly  proeperoiu.  Its  fertile 
fields  formed  for  a  consiaerable  time  the  granary 
<rf  Rome,  and  from  its  metal-veined  eierraa  an 
immense  amount  of  treasure  in  gold  and  silver 
flowed  into  the  Roman  coffers. 

In  409  AJ).  hordes  of  barbarians,  Alans,  Van- 
dals, and  Suevi  crossed  the  Pyrenees  and  swept 
over  and  desolated  the  peninsula.  In  412  tne 
VisigoUui  invaded  the  eonatry,  and  tiieir  King, 
Athanlf,  who  acknowledged  a  nondnal  depoM- 
ence  on  the  Roman  Emperor,  established  the 
Gothic  monarchy  in  Catalonia.  (See  Oothb.) 
The  best  known  of  the  kings  were  Wallia  (41&- 
410),  who  greatly  extenifed  the  Gothic  mon- 
archy, making  himself  master  of  a  great  part  of 
Aquitania  (where  a  century  later  tiie  Visigoths 
were  overcome  Clovis) ;  Euric  (466-486), 
who,  betides  inciMwing  his  territory,  intoodueed 
and  oiforced  a  body  of  laws  and  did  mudi  for 
the  advancement  of  civilization  in  Spain;  Leo- 
vigild  (S67-686),  who  effected  the  subjugation 
of  the  Suevi;  Wamba  {672-680),  who  built  a 
fleet  for  the  protection  of  the  coasts;  and 
Roderic  (q-v.)*  who  was  killed  in  Jvi^,  711,  in 
battle  with  the  Arabs  (Saracens).  This  battle 
gave  the  Arabs  almost  undisputied  mastery  of 
nearly  .Ute  whole  of  Spain,  as  well  as  (later)  of 
S^imania  (Languedoo)  in  France.  The  rem- 
nant of  the  Qauta  betook  themselves  to  the 
hig^ilands  of  Astttrlas,  Burgos,  and  Biscay, 
where  they  maintained  their  independence. 

The  Arabs  held  Spain  for  the  first  few  years 
of  their  rule  as  a  dependraqr  of  the  Province  of 
North  Africa,  but  after  the  downfall  of  Moaa 
(q.v.)  the  country  was  governed  (717)  by  emirs 
appointed  by  the  Caliph  of  Damascus.  These 
emirs  were  int^t  npoa  the  extension  of  their 
c(mqne«t8  into  Ganl,  to  the  neglect  of  the  riaing 
power  of  the  Goths  in  Astnrias.  Their  nortbwara 
progress  was  arrested  in  the  battle  of  Poitiers 
by  Charles  Sfartel  (q.v.)  in  732.  The  walls, 
or  local  governors  of  districts  and  province,  fre- 
quently rebelled  against  the  emir  and  drew 
swords  against  each  other.  Within  a  period  of 
40  yean  no  fewer  than  20  emirs  had  bmi  called 
to  the  direction  of  affairs,  Int  a  revolutitm 
at  Damaocns,  whidi  unseated  the  Omndads  and 
placed  the  Abbaddee  in  potaeBsion  of  the  cali- 
phate, put  an  end  to  this  state  of  mlsnile  in 
Spain.  The  last  of  the  emirs,  Yusnf,  was  in 
favor  of  the  Abbasides,  but  the  walls  and  al- 
caydes,  being  chiefly  of  the  Ommiad  faction,  in- 
vited one  of  this  family,  Abd  er  Rahman,  who 
was  in  concealmmt  among  the  Zeneta  Arabs  in 
Barbary,  to  bee<Mne  an  independent  caliph  in 
Spain.  (Seo  Ohkiadb.)  llins  was  founded 
(758)  the  Emirate  of  Cordova.  By  778  the 
Frmnka  had  wrested  from  1^  Arabs  all  tl^ir 
poBseadEona  north  of  the  Pyrenees  and  north- 
eastern Spain  to  the  Ebro.  The  latter  acquisi- 
tion, subsequently  den<nninated  the  Spanish 
March,  was  for  a  time  alternately  in  the  bands 
of  the  Moslems  and  dependent  upon  France. 

During  the  early  period  of  Arab-Moorish 
domination  the  small  independent  Kingdom  of 
Aiturias,  founded  by  Pelayo  (q.v.),  grew  in 
pow«r  and  extent  Alfonso  the  Catholic,  son-in- 
law  of  Pelayo,  conquered  nearly  all  of  Galicia 
and  recaptured  LeOn,  together  with  Salamanca 
and  other  cities.  Alfonso  the  Great  (8S6-910) 
by  his  victories  greatly  extended  the  Asturlan 
dominims,  which  soon  after  his  reign  figure  as 


the  Kingdom  of  LeOn.  In  the  course  of  the 
ninth  century  Navarre  struggled  into  existence 
as  a  sqiarate  state.  The  Kingdom  of  LeOn 
was  for  a  long  time  distracted  by  bitt»  and 
bloody  strife  amcng  tiie  members  at  tlw  rvytX 
line  and  with  ite  neighbor,  Navarre,  wimM 
have  fallen  an  easy  prey  to  the  ponrarfiil  Om- 
miads  had  not  the  utter  directed  their  chief 
attention  to  the  subjugation  of  Morocco.  During 
this  relaxation  of  the  constant  warfare  between 
Moors  and  Christians  another  independent  state, 
Castile,  an  offshoot  from  "LeOn,  came  into  exist- 
mce,  at  first  under  the  rule  of  the  famous 
Count  FeraOn  GonzAles.  About  1026  it  was 
erected  into  a  kingdom.  Castile,  from  its  oenteal 
position  and  consequently  greyer  facilities  for 
expansion,  soon  became  the  moat  powerful  of 
the  Spanish  states.  A  oonnderable  part  of 
Aragon  was  wrested  from  the  Moors  by  Sancho 
the  Great  of  Navarre  (IOO0-3S),  and  at  his 
death  this  part  of  his  dominions  passed  as  a 
separate  Idiwlom  to  his  eon  Ramiro,  who  added  , 
to  It  the  duteicts  Sobrarbe  and  Ribagmrza 
and  a  CMirfderable  extent  of  oomtn^  whidi  he 
conquered  from  the  Moors.  By  1131  ^e  territory 
of  the  counts  of  Barcelona  (Catalonia)  was 
united  with  Aragon.  Hie  last  Christian  king- 
dom to  be  founded  in  the  Iberian  Peninsula  was 
Portugal  (q.v.). 

The  Ommiads  ruled  Mohammedan  Spain  for 
al>out  276  years.  Tbe  greatest  of  this  dynas^ 
was  Abd  er  Rahman  III,  who  ruled  from  912  to 
061  and  who  in  920  assumed  tiie  title  of  Caliph. 
His  capital,  Cordova  (q.v.),  was  the  greatest 
city  in  Europe  ezon)t  Constantinople  and  was 
unrivaled  in  the  splendor  of  its  edifices.  The 
civilization  of  Spain  during  the  Moorish  suprem- 
acy was  far  in  advance  of  that  of  the  rest 
of  Europe.  At  the  great  Mohammedan  univer* 
sities  medicine  and  mathematics  were  cultivated, 
and  Aristotle  was  studied  there  long  before  he 
was  well  known  to  Christian  Europe.  An  ex- 
tensive literature  was  developed,  the  caliphs 
themselves  often  being  poets  and  authors  of 
note.  Commerce  and  agriculture  were  fostered, 
and  the  stranger  marveled  at  the  splendid  s^&- 
tem  of  irrigation,  which  made  the  country  like 
a  garden.  The  Moorish  fleets  controlled  the 
Mediterranean  and  carried  on  an  extensive  trade. 
For  the  art  which  was  devek^wd  fn  Spain  by 
the  IfooTs,  see  Mohauhbdan  Abi. 

The  Ommiad  dynasty  came  to  an  end  in  1031, 
and  a  number  of  independent  Moorish  kingdoms 
were  formed — Cordova,  Seville,  Toledo,  Lisbon, 
SaragOBsa,  Tortosa,  Valencia,  Mnrcia,  Badajoz, 
and  others  of  less  note.  The  kings  of  Castile 
and  Aragon  did  not  fail  to  benefit  by  this  dis- 
ruption of  the  Mohammedan  realm,  for  by  well* 
directed  and  unremitting  attacks  they  subdued 
some  states  and  rendered  others  tributary.  A 
few  years  more  might  perhaps  have  destroyed 
the  Moorish  domination  in  Spain  had  not  the 
rulers,  hard  pressed  by  Alfonso  VI  of  Ledn  and 
Castile,  who  in  1084  conquered  the  Kingdom  of 
Toledo  (New  Castile),  applied  for  aid  to  the 
ruler  of  the  sect  of  the  Almoravides  ( q.v. ) 
in  Morocco.  The  Almoravides  crossed  over  to 
Spain,  but  after  defeating  the  Christians  they 
turned  their  arms  against  the  Spanish  Moors, 
and  by  tiie  beginning  of  the  twelfth  century  the 
Almoravide  sovereign  was  acknowledged  the 
ruler  of  Mohammedui  Spain.  The  power  of  the 
Almoravides  was  extinguished  by  the  Almohades 
(q.v.),  a  ftuiatical  sert  who  passed  over  from 
Morocco  just  before  the  middle  of  the  twelfth 
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century  and  conquered  the  territories  of  the 
Mohammedans.  In  a  great  battle  fought  on  the 
plains  of  Toloea  {la*  navaa  de  Toloaa)  in  1212 
the  kings  of  Castile,  Navarre,  and  Aragon  broke 
the  Almdiade  power  in  Spain.  Soon  nothing 
was  left  oat  ot  the  wreck  of  the  Almohsde  realm 
but  the  Kingdom  of  Granada,  which  was  forced 
to  acknowledge  the  overlordship  of  Castile.  This 
last  Moorish  kingdom  rose  to  great  splendor. 

Prominent  among  the  late  Castilian  monarchs 
were  Ferdinand  III,  who  extended  the  domin- 
ions of  Castile  far  into  Andalusia,  conquering 
Cordova  in  1236  and  Seville  in  1248;  Alfonso 
X  the  Wise,  famous  as  a  legislator,  writer,  and 
mtron  of  learning;  Alfonso  XI;  Peter  the 
Cruel ;  and  Isabella,  whose  marriage  with  Ferdi- 
nand the  Catholic  (1469)  brought  about  the 
union  of  Castile  and  Aragon  in  1479.  Among 
the  sovereigns  who  raised  Aragon  to  the  posi- 
tion  of  an  important  power  and  extended  its 
dominion  beyond  the  oounds  of  the  Iberian 
Peninsula  were  James  I  (1213-78),  who  con- 
quered Valencia  and  the  Balearic  Islands; 
Pedro  lU  (1276-85),  who  obtained  SicUy 
( 1282 ) ;  James  II  ( 1291-1827 ) ,  who  resigned  his 
r^hts  hi  Sicily  to  his  brother  Frederic,  founder 
of  the  Aragon  line  of  kings  of  Sicily;  Alfonso 
V  (H16-S8),  who  conquered  Naples;  and  Ferdi- 
nand II,  the  Catholic  (1470-1616),  who  became 
the  ruler  of  the  whole  of  Spain.  The  mediieval 
history  of  Castile  and  Aragon  is  marked  by  a 
vigorous  development  of  constitutionalism  as 
embodied  in  the  assertion  of  their  power  by  the 
estates  of  tiie  realm.  (See  Costbs.)  In  both 
kingdoms  the  cities  mjoyei  great  political  free- 
dom, of  which  they  were  gradually  deprived 
after  the  consoIidati<ni  of  $aia  into  a  single 
monarchy. 

The  union  of  Castile,  Le4Jn,  and  Aragon  en- 
abled the  Christians  in  Spain,  both  sovereigns 
and  people,  to  undertake  several  plana  that 
would  otherwise  have  been  impossible  ia  such 
turbnloit  times.  The  balance  ot  power  in  Cas- 
tile had  shifted  from  sovereign  to  nobles,  from 
nobles  to  the  middle  class  as  represented  in 
the  Cortes,  and  bcu^k  to  the  nobles.  The  high- 
ways were  infested  with  bandits,  many  of  whom 
were  great  nobles.  The  sovereigns  re^tablished 
the  Holy  Brotherhood,  which  made  short  work 
of  the  bandits  by  razing  their  castles  and  driv- 
ing them  into  exile.  In  1480  Isabella  held  the 
great  Cortes  of  Toledo,  one  of  the  most  impor- 
tant in  the  history  of  Spain.  The  laws  were 
recodifled,  the  svstem  of  judicial  procedure  was 
reformed,  and  five  councils  were  established  to 
handle  foreign  relations,  petitions  to  the  sover- 
eigns, Ara^nese  questions,  police,  and  finance. 
The  Inquisition  was  reestablished  in  Castile  and 
reorganized  in  Aragon  in  an  effort  to  complete 
the  unification  in  religious  and  political  affairs 
and  finish  the  reconquest  of  the  peninsula.  In 
the  Cortes  of  Toledo  a  set  of  very  oppressive 
laws  was  adopted  i^inst  Jews.  In  1481  the 
Inauisition  was  fomutlly  established  in  Seville, 
ana  from  the  beginning  it  was  aimed  particu- 
larly at  those  <n  Jewish  or  Moorish  descent. 
In  this  same  year  the  war  on  the  Kingdom 
of  Granada,  the  last  Moorish  foothold  in  Spain, 
was  begun.  Political  unification  of  the  penin- 
sula  was  attained  in  1492,  with  the  fall  of 
Granada.  Ferdinand  thereupon  felt  free  to  in- 
aiat  that  Aragonese  interesta  in  France  and 
Italy  should  receive  attention.  In  order  to  get 
money  to  aceompluh  this  the  Jews  were  expellied 
and  their  property  confiscated.  The  money  thus 


obtained  enabled  Ferdinand  to  recoup  his  losses 
in  Italy  and  avenge  himself  upon  uie  French. 
Under  the  "Great  Captain"  Gonsalvo  de  COrdoba 
the  French  were  easily  expelled  from  Naples, 
and  Spanish  infantry  gained  the  r^ntatimt 
(enjoyed  for  140  years)  of  being  the  finest 
infttntry  in  Europe.  Although  the  Moors  hsd 
been  promised  religions  and  civil  liberty,  the 
Church  authorities  were  not  pleased  and  soon 
began  a  system  of  enforced  conversion  and  petty 

Sersecution  that  became  intolerable.  ( See 
^IMEI^BZ  DE  CiBNiBos.)  lu  1S12  Ferdinand  was 
able  to  conquer  that  part  of  Navarre  that  lay 
south  of  the  Pyrenees,  therein  completing  the 
unification  of  Spain.  The  discovery  of  the  New 
World  by  Columbus  (1492)  and  Ita  exploration 
and  conquest  by  his  followers  opened  up  new 
vistas  of  wealui  and  power  for  the  Spanish 
people  at  the  time  when  their  rulers  were  about 
to  entangle  them  in  the  obligations  and  wars  of 
the  Empire  and  of  all  Europe.  Isabella  hod 
died  in  1504,  and  Ferdinand  had  at  once  re- 
nounced his  title  as  King  of  Castile  and  LeOn 
in  favor  of  their  daughter  and  her  consort  the 
Archduke  of  Austria,  Philip  the  Beautiful. 
(With  the  marriage  of  Ferdinand  and  Isabella 
there  went  no  actual  and  immediata  union  oif 
the  kingdoms.  Each  continued  to  be  sole  ruler 
in  his  or  her  own  realms,  with  only  courtesy 
title  in  the  realms  of  the  other.)  Ferdinand 
announced  that  Juana  wished  him  ,to  act  as 
Regent.    Philip  would  consent  to  no  such  ar- 


recogni 

as  King  of  Castile  and  LeOn  and  authorized  to 
reign  in  her  stead.  He  promptly  put  a  stop  to 
the  tarrible  work  of  the  Inquisition  in  Granada 
and  in  Cordova  by  suspending  Deza.  and  Lucero 
from  their  functions.  In  1506  he  suddenly  died, 
possibly  from  poisoning.  If  Juana  was  not  mad 
before,  she  became  so  aftar  the  death  of  Philip, 
and  Ferdinand  hurried  back  from  Naples  to  as- 
sume the  regency  for  his  grandson  Charles,  son 
of  Juana  and  Philip.  In  1516  Ferdinand  died, 
and  the  crowns  of  ail  the  Spains  at  last  became 
united  in  the  person  of  Juana.  But  Charles  I, 
who  was  now  16  years  of  age,  rejected  the 
r^^ency  of  Cardinal  Cisneros  and  ordered  the 
Cardinal  to  proclaim  him  King,  despite  the 
fact  that  his  mother  was  still  olive.  In  1S19 
he  was  elected  to  the  tiirone  of  the  Htdy  Boman 
Empire  as  Charles  V.  The  Spains  and  Naples 
he  inherited  from  his  mother  Juana ;  the  Nether- 
lands he  inherited  from  his  father  Philip  I  (the 
Beautiful) ;  he  acquired  the  Duchy  of  Milan 
(embracing  most  of  Lombardy)  and  in  the 
New  World  came  into  possession  of  Mexico  and 
Peru,  whose  gold  and  silver  mines  poured  forth 
a  ceaseless  stream  of  treasure.  Charles  V  was 
the  most  powerful  Christian  monarch  of  his 
time.  His  reign  was  taken  up  with  endless 
wars  with  the  French  and  attempta  to  suppress 
Protestantism  throu^out  Europe  and  make  war 
upon  the  Turks.  (!^  Chables  V,  Holt  Rouah 
Empebob.)  For  two  years  (1641-43)  Charles 
was  in  Spain  and  devoted  a  part  of  each  day 
to  instructing  Philip  in  the  system  of  govern- 
ment, whose  principles  he  was  to  continue,  and 
Charles  was  so  impressed  with  Philip's  aptitude 
in  the  mattars  of  statesmanship  that  when  in 
1643  he  was  obliged  to  return  to  GermaiQr  he 
decided  to  leave  in  Philip's  hands  tiie  r^eney 
of  Spain  during  bis  alnenoe.  Upon  his  de- 
parture Charles  left  for  Philip's  guidance  two 
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letters  that  are  of  the  utmost  importance  as 
giviii^  the  key  to  all  of  Philip's  subsequent 
political  action.  The  one  dealt  with  politios 
and  religion,  domestic  aod  foreign,  and  with 
the  Btalumen  whom  Philip  must  use.  The  other 
contained  still  more  secret  InstructionB  con- 
cerning his  social  conduct  and  his  private  life. 
Philip  was  to  play  off  the  rival  factions  against 
each  other  and  thus  concentrate  all  real  power 
in  his  own  hands.  Philip  was  eminently  sue- 
eeesfnl  as  R^ent  and  fulfilled  the  Emperor's 
fondest  hopes.  From  1664  to  1668,  as  husband 
of  Marr  Tudor  (see  Mast  I),  Philip  was  King 
of  Enfpaiid.  Upon  Philip's  marriage  to  Mary 
Tador,  Charles  ecnfwred  npon  him  the  king- 
doms of  Naples  and  Sicily  and  confirmed  to  him 
the  Duchy  of  Milan.  In  16S5  Charles  handed 
the  Netherlands  over  to  Philip,  and  in  156A  the 
crown  of  Spain,  which  he  had  hitherto  ad- 
ministered only  as  Regent,  was  formally  trans- 
ferred to  him.  The  outstanding  facts  of  the 
reign  of  Philip  II  (o.t.)  (1666-98)  are  as 
lolfitwa:  in  pursuit  m  the  ■ptAiay  he  had  in- 
herited frcnn  his  father  he  devdoped  the  In- 
quisition. His  attempt  to  root  out  Protestant- 
ism in  the  Netherlands,  to  introduce  there  the 
Spanish  sygtem  of  taxation,  and  to  rule  that 
country  as  a  province  of  Spain,  without  r^ard 
for  his  oath  to  defend  the  rights  of  the  several 
states,  brought  on  an  uprising  that  ultimately 
caused  Spain  the  loss  of  the  Netherlands.  The 
years  1668-70  saw  the  rebellion  and  expulsion  of 
the  Moriseos  from  the  Kingdom  of  Granada. 
His  wars  against  the  Turks  culminated  in  the 
brilliant  victory  of  Lepanto  (1671),  which 
placed  the  Spanish  naval  power  on  a  pinnacle 
of  glory  from  which  wars  with  England  were 
destined  to  dethrone  it,  with  the  dertruction  of 
the  Armada  (1588).  (See  Abuada;  Drake.) 
Meanwhile  in  1671  Lwupi  conquered  the  PhUip- 

eines,  and  in  1680  Philip  ecmquered  Portugal 
1  defense  of  his  unsound  hereditary  claims. 
The  last  period  of  Philip  II's  reign  saw  the 
war  with  Henry  IV  of  France  (q.v.),  the  treach- 
ery of  Antonio  P6rez  (q.v.),  the  revolt  of  the 
Aragoiese  (1691),  and  the  sack  of  Cadiz-  by 
the  EngUflh  (1606)  as  punishment  for  Philip's 
aid  of  the  rebellion  of  Tyrone  in  Ireland. 
Philip's  fiscal  svstem  could  hardly  have  been 
worse  in  principle,  and  his  concentratitm  of  all 
power  in  nis  own  hands  reduced  all  the  councils 
and  rqtreeentative  bodies,  including  the  Coriea 
of  the  various  kingdoms,  to  mere  figureheads. 
The  aleavala  was  a  10  per  cesat  tu  on  the 
price  of  every  article  that  dumged  hands  by 
sale;  the  aisas  or  millones  were  a  heavy  tax  on 
six  of  the  leading  necessities  of  life — wine, 
vin^^r,  oil,  meat,  soap,  and  tallow  candles; 
and  the  great  number  of  other  taxes  were  made 
the  more  burdensome  being  fanned  out  years 
ahead  at  ruinous  rates  ol  interest.  In  the  suc- 
ceeding reigns  the  aleavala  was  gradually  forced 
up  to  14  per  cent  and  the  millones  were  not 
only  advanced  to  an  eighth  of  the  value  of  the 
six  articles  previoudy  mentioned,  but  were  ex- 
tended to  many  other  prime  necessities.  Under 
PhUip  ni  (q.v.)  (159&-1621)  the  financial 
schemes  of  Lerma  (q.v.)  practically  ruined  the 
country.  Furthermore  the  work  of  the  Inquisi- 
tion, political^  and  otherwise,  locddng  towards 
the  unification  of  foith,  by  successive  edicts  (the 
first  great  ban  against  the  Moriseos  was  pub- 
Ushed  in  1609)  brought  it  to  pass  that  by  1614 
the  country  was  entirely  purged  of  infldids  uid 
ftlfo  ot  its  most  expert  wid  thriffy  subjects. 


Under  Philip  IV  (q.v.)  (1621-45)  internal  imd 
external  afifairs  went  from  bad  to  worse.  By 
the  middle  of  the  seventeenth  century  at  least 
17  formerly  prosperous  industries  had  been 
driven  out  of  Spaiii,  eqieeially  those  related  to 
metal  working,  cordage,  and  shipbuilding,  and 
-the  really  nati<Hial  industries,  silk  weaving,  fine 
fabrics,  linens,  and  gloves,  were  reduced  to  a 
mere  shadow.    To  combat  the  natural  rise  in 

E rices  Olivares  issued  an  edict  diminishing  by 
alf  the  value  of  copper  money.  Previous  to 
this  he  had  attempted  to  administer  Portugal 
as  a  province  of  Castile  and  impose  upon  it 
the  6  per  cent  Oastilian  tax  on  all  property, 
movaUe  and  immonlde.  This  caused  a  rebel- 
lion whereby  Portugal  in  1640  was  lost  to  Spain. 
In  a  subsequent  war  with  France  the  Spanish 
infantry,  which  had  for  more  than  a  century 
been  reputed  the  finest  in  Europe,  received  the 
deathblow  at  the  battle  of  Rocroi  (1643).  The 
Thirty  Years'  War  (q.v.)  left  all  Europe  ex- 
hausted; the  Treaty  of  MOnster  (1648)  brought 
it  to  a  dose,  securiiw  item  Elpain  the  recogni- 
tion of  the  independence  of  the  Netherlands. 
With  the  reign  of  Charles  U  (q.v.)  (1666-1700) 
the  male  line  of  the  Hapeburge  in  Spain  became 
extinct.  Under  the  prerious  rngn  the  Inquisi- 
tion had  been  less  aggressive,  but  as  in  this 
reign  no  one  was  really  in  authority,  the 
Inquisitors  saw  a  chance,  and  took  it,  of  reas- 
serting tiieir  awful  pditical  influence,  and  in 
1680  tne  greatest  auto-da-ffi  ever  held  took  place 
at  Sfadri£  Under  Charles  II  the  didnt^^'^tion 
of  the  Spanish  Empire  went  on  apace ;  the 
Treaty  of  Nimegu«i  (1678)  gave  Franche-Comt€ 
to  France,  and  by  the  lYeaty  of  Ratlsbon 
( 1684)  Spain  ceded  Luxemburg  to  France,  which 
again  restored  it  to  Spain  by  the  Treaty  of 
Byswick  (1607).  It  was  flnaHy  ceded  to  Aus- 
tria by  the  Treaty  of  Rastadt  (1714).  Upon 
the  death  of  Charles  II  the  conflicting  elairos 
to  the  throne  of  Spain  produced  tiie  War  of  the 
Spanish  Succession  (see  Suoobbbioiv  Wabb),  in 
wnich  England  and  Holland  were  allied  with 
Austria,  Prussia,  the  German  Empire,  and 
SavOT  against  Louis  XIV  to  prevent  the  ag- 
grandizement of  France  by  the  acquisition  of 
^ain  as  an  appanage  of  the  house  of  Bourbon. 
When  the  rival  Austrian  claimant  became  Em- 
peror and  head  of  the  Austrian  dominions  as 
Charles  VI  in  1711,  a  similar  objection  existed 
to  his  obtainiu  the  tiirone  of  Spain,  and  the 
allies  conceded  tiie  succession  to  Philip  of  Anjou, 
who  had  been  proclaimed  King  of  Spain  as 
Philip  V  in  1700  and  was  confirmed  by  the 
Peace  of  Utrecht  in  1713.  This  was  the  begin- 
ning of  the  Bourbon  dynasty  in  Spain.  Spain 
emerged  from  the  War  of  Succession  stripped 
of  the  Belgian  Netherlands,  Naples,  Sicily,  Sar- 
dinia, and  her  Lombard  territories.  She  had 
to  cede  OibnUtar  to  the  English,  who  had  cap- 
tured it  in  1704. 

A  few  years  later  Spain,  whose  policy  was  at 
this  time  directed  by  Alberoni,  made  an  effort 
to  recover  some  of  her  lost  possessions,  but  her 
afi^essions  were  promptly  met  by  the  Quadruple 
Alliance  of  1718  between  Great  Britain,  France, 
Austria,  and  Holland,  and  the  schemes  of  the 
able  Prime  Minister  came  to  naught.  In  the 
War  of  the  Polish  Sucoessitm,  however,  Don  Car- 
los, son  of  Philip  V,  wrested  the  Two  Sicilies 
from  Austria  and  established  the  Bourbon  dy- 
nasty there. 

Philip  was  sooeeeded  his  son,  Ferdinand  VI 
(q.T.)  (1746-59),  in  whose  reign  numerous  re- 
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forms  were  introduced  in  the  adminiBtration. 
Ferdinand  was  succeeded  hy  his  half  brother 
Charles  III  iq.v.)  <1769-88),  who,  on  ascend- 
ing the  Spanish  throne,  relinquished  the  Two 
Sidlies  to  his  soi,  Fordiniuid  IV.  Charles 
brmi^t  into  Spain  tnjm  his  Italian  domains 
m  new  spirit  and  initiated  reforms  in  the  inter- 
nal administration,  foreign  policy,  and  eco- 
nomics of  the  state.  As  a  result  of  the  Seven 
Years'  War,  in  which  Spain  joined  France, 
Florida  was  ceded  to  Great  Britain  and  Louisi- 
ana acquired  from  France  (1763).  In  1767  the 
Jesuits  were  expdled  from  the  Spanish  do- 
minions. In  1779  Spain  became  the  ally  of 
FrsDce  in  the  war  against  England,  and  In  1788 
she  recovered  Florida,  which  in  1819  was  ceded 
to  the  United  States.  Charles  IV  (a.v.)  (1799- 
1808)  was  incapaUe  of  continuing  nis  father's 
vigorous  poliCT.  He  was  under  the  control  of 
the  notorious  Qodoy  (q.v.),  the  Queen's  favorite, 
who  played  into  the  hands  of  Nwoleon  for  his 
own  profit.  In  March,  1808,  the  King  abdicated 
in  favor  of  his  son  Ferdinand,  and  the  latter  was 
compelled  to  renounce  his  claims  to  the  crown 
in  favor  of  bis  father,  vho  then  handed  his 
right  over  to  Napoleon.  The  latter  then  con- 
ferred the  Spanuh  crown  upon  his  brother 
Joseph  Bonaparte.  Deserted  by  their  rulers, 
the  Spanish  people  ornnized  resistance,  de- 
clared for  Ferdinand  Vll,  and  refused  to  recog- 
nize the  Booapartes.  A  supreme  junta  of  lead- 
ing Spaniards  was  established  at  SeviUa,  and 
suDordinate  juntas  were  formed  In  each  of  the 
provinces. 

It  was  the  obstinate  resistance  of  Spain  and 
the  efficient  work  of  the  supporting  English 
armies  in  the  Peninsular  War  that  first  checked 
Napoleon  and  showed  Europe  tiiat  he  was  not 
invincible.  (See  Periiibulab  Wab.)  Meanwhile 
the  Spanish  colonies  in  America  revolted,  and 
after  a  fteroe  warfare  d  16  years  the  Spanish 
dominion  on  fjie  American  mainland  was  com- 
pletely extinguished  (1826).  After  the  expul- 
sion of  the  French  King,  Ferdinand  VII  returned 
to  Spain  and  entered  Madrid,  May  14,  1814. 
The  liberal  constitution  of  1812  enacted  \^  the 
Cortes  was  at  once  abrogated,  the  religions 
orders  were  restored  to  their  earlier  predomi- 
nance, the  Cortes  were  abolished,  and  the  In- 
quisiijon  was  reestablished.  A  popular  reaction 
aided  the  'King  and  him  ministers  In  this  course. 
A  Liberal  revolntion  in  1820  restored  the  consti- 
tution of  1812  fuid  instituted  a  Cortes  which 
was  notable  for  its  extreme  liberalism.  The 
Inquisition  was  abolished,  and  the  privileges 
and  exemptions  of  the  (Hiurch  were  invaded. 
The  clergy  and  the  peasants  opposed  the  revolu- 
tion, but  it  was  received  with  favor  by  the 
«rmy  and  tiie  educated  classes.  In  1822  the 
Holy  Alliuioe  (q.v.)  took  note  of  the  Spanish 
situation,  and  Fnuice  was  commissioned  to  sup- 
press the  Liberal  movement.  A  French  army 
of  nearly  100,000  men  invaded  the  peninsula, 
and  the  Spanish  forces  were  entirely  unable  to 
meet  the  attack.  On  May  24,  1823,  the  French 
entered  Madrid,  established  a  regency,  drove  the 
Cortes  from  Seville  to  Cadiz  and  out  of  the 
country,  and  restored  Ferdinand,  who  had  been 
declared  of  unsound  mind  by  the  Cortes.  The 
King  at  onoe  revoked  all  of  the  liberal  measures 
except  the  abolition  of  the  Inquisition.  Repres- 
sion and  wholesale  punishment  followed.  The 
French  army  remained  in  occupatlcsi  until 
1827.  BermQdes.  the  Prime  Minister,  adc^ted 
finally  a  moderate  policy,  hot  this  satisfied 


netth»  Absolutists  nor  Liberals.  The  Clerical 
party,  guided  by  the  Apostolic  Junta,  rallied 
around  Ferdinand's  brotiier,  Don  Carlos,  as  the 
representative  of  ectreme  absidntism  and  cleri- 
calism, and  a  number  of  insurrections  were 
started  by  the  Junta  in  his  interest.  In  1831 
Ferdinand,  having  no  male  heir,  decreed  the  re* 
vival,  on  behalf  of  his  daughter  Isabella,  of 
the  old  law  admitting  female  sucoession.  Ferdi- 
nand died  in  1833,  and  Queen  Maria  Christina 
became  Regent  for  her  daughter  Isabella  XL 
TIm  Carlists  proclaimed  their  candidate  as 
Charles  V,  and  there  was  an  immediate  division 
of  parties  in  the  Kiiudom  into  Carlists  and 
Cristinoe.  The  Queen  R^tmt  was  oompelled  to 
turn  to  the  LibenUs  for  support.  A  royal 
charter,  in  lieu  of  a  constitution,  was  promul- 
gated in  1834,  but  it  did  not  give  real  popular 
government,  and  the  ministry  and  the  chambers 
were  both  under  the  control  of  the  crown.  Civil 
war  broke  out,  and  the  Carlists  were  at  first 
successful.  An  alliance  was  otmcluded  by  the 
Regent  wiUi  Enj^and,  France,  and  POTtugal  for 
the  purpose  of  maintaining  the  crowns  of  Spain 
and  Portiwal  against  the  pretenders  Carlos 
and  Miguel  (qq.v.).  The  death  of  ZumalacAr- 
r^ui  (q.v.),  tne  only  Carlist  leader  of  ability, 
and  the  accession  to  tiie  command  of  the  govern- 
ment forces  of  General  Espartero  (q.v.)  turned 
the  tide.  Maroto,  the  Carlist  commander,  con- 
cluded the  Convention  of  Vergara  with  the  gov- 
ernment in  1839  and  retomed  to  his  allegianoe 
with  his  army.  By  this  treaty  Navarra  and 
the  Basque  Provinces,  which  had  been  the 
strongholds  of  Carlism,  were  confirmed  in  their 
ancient  privileges.  Espartero  defeated  the  r«n- 
nants  of  the  Carlists  in  Catalonia,  and  Don 
Carlos  went  into  exile,  handing  over  his  preten- 
sions to  his  son. 

In  the  meanwhile  the  struggle  for  a  Liberal 
oonstituticm  was  being  waged  in  the  Kingdom, 
and  a  revoIuti<Hiary  movement  at  the  palace  of 
La  Granja  in  1836  forced  Maria  Christina  to 
swear  to  the  constitution  of  1812.  In  1840 
Espartero,  the  Liberal  leader,  was  made  the 
head  of  the  ministry  on  his  own  terms.  Maria 
Christina  resigned  the  regency  Oct.  12,  1840, 
and  the  Cortes  made  Espartero  Regent  and 
guardian  of  Isabella  and  her  rister.  The  B«< 
gent's  firm  gorerament  made  enemies,  and  in 
1843  a  revolutionary  movement,  headed  by 
NarvAezand  Prim  (qq.T.),  drove  him  from  power. 
In  November,  1843,  Isabella  was  declared  of 
age  and  assumed  the  crown,  with  NarvAez,  the 
l^uler  of  the  Moderates  (Moderados),  as  Prime 
Minister.  Maria  Christina  was  recalled  and 
the  constitution  modified  on  reactionary  lines. 
NarvAez  exercised  practically  dictatorial  powers 
until  1861.  Parties  gradually  readjusted  them- 
selves, tiie  old  Aiwolutisto,  with  whom  the 
Moderates  tended  to  assimilate,  grouping  them- 
selves about  Queoi  Isabella  and  her  mother, 
and  the  Liberal  elements  joining  the  Progressists. 
In  March,  1851,  a  ocmcordat  was  arranged  with 
the  Pope  by  whidi  all  ecclesiastical  affairs  were 
to  be  canonically  r^^alated,  and  all  religions 
but  Catholicism  were  forbidden  in  tiie  Kingdom, 
the  Church  in  return  yielding  its  secular  juris- 
diction and  recognizing  the  sale  of  Church  lands. 
A  cabinet  of  personal  supporters  was  made 
up  by  the  Queen  mother.  They  attempted  in 
1852  a  modification  of  tiie  constitution  in  tiie 
direction  of  absolutism.  This  led  in  1864  to 
a  new  outbreak.  A  coalition  of  the  more  liberal 
Moderates   under   NarvAes   and  Progressists 
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nnder  CDonnell  (q.v.)  was  formed  and  was 
joined  by  Espartero,  now  again  recc^ized  as 
one  of  the  Progressist  leaders.  Marfa  Christina 
left  the  countiy,  and  a  soTemment  was  formed 
with  Emartero  as  President  of  the  Council  and 
O'Dcmnell  as  Minister  of  War.  The  latter  was 
now  at  the  head  of  a  new  party,  the  Liberal 
Union,  which  favored  a  liberal  oonstitntional 
monarchy.  la  the  coalition  govemment  the 
Progressists  were  at  first  the  dominant  factor, 
but  before  the  new  oonstitotion  of  1866  was 
promulgated  they  lost  control.  There  were 
republican  risings  in  the  northeast  and  Carlist 
risings  in  the  northwest,  and  the  suspension 
of  popnlar  liberties  by  the  govemment,  while 
en^Lged  in  the  suppression  of  these  revolts, 
gave  an  opportunity  to  O'Bonnell  and  his  party. 
Their  control  was  diort^ltved,  and  in  I8S6  Queen 
Isabella  appointed  a  Moderate  ministry  under 
Karvftez,  which  adopted  a  reactionary  policy. 
In  1858  the  Queen  recalled  CVDonnell,  and  he 
held  office  for  five  years.  A  war  with  Morocco 
(1859-60)  had  no  result  except  to  test  the 
i^ciency  of  the  Spanish  army.  Spain  joined 
France  in  the  iUMutvised  Mwdean  enwdition, 
hot  Prim,  in  oonunand  of  the  Spuiah  forces, 
signed  a  convention  with  JuAres  and  refused  to 
support  the  French.  Napoleon  III  was  indig- 
nant  with  his  ally,  and  in  Spain  there  was 
bitter  discussion  of  Prim's  course.  The  Pro- 
gressists made  it  a  handle  for  a  partisan  attack 
on  the  government,  and  the  Moderates  also  took 
a  hostiw  attitude.  The  (yDonnell  government, 
which  hod  added  wsUy  to  the  nauonal  iAt, 
went  down  in  186S. 

With  the  passing  of  the  Liberal  Union  there 
was  a  gradual  return  to  absolutism.  The  Mira- 
floree  government,  which  succeeded  that  of 
(VDonnell,  attempted  to  govern  constitutionally, 
but  the  Absolutist  pressure  in  court  circles  was 
too  strong,  and  this  ministry  gave  way  to  suc- 
cessors more  pliable.  The  government  really 
fell  into  the  hands  of  the  eamarilla,  a  group 
of  perscmal  favorites  who  had  Inflnenee  wiui  the 
Queen.  The  Liberal  groups  were  forced  more 
and  more  into  a  hostile  and  revolutionary  atti- 
tude. Costelor  (q.v.),  then  a  professor  in  the 
Universitv  of  Mam-id,  raised  his  eloquent  voice 
against  the  extravagance  of  the  crown  and  was 
supported  by  the  university.  The  govemment 
attempted  to  suppress  such  agitation.  The 
Cortes  was  dissotved  in  1866,  and  Marshal  Ser* 
rano  (q.v.).  President  of  the  Senate,  was  sent 
into  c^Ie.  Narvftez,  who  had  represented  all 
shades  of  m^itical  opinion  at  different  times, 
was  now  called  to  the  head  of  affairs  and  main- 
tained a  strong  government,  which  was  really  a 
military  dictatorship,  until  his  death  in  1868. 
An  open  revolt  headed  by  Prim  failed,  but  a 
little  later  Prim,  Serrano,  and  Admiral  Topete 
(q.v.)  began  a  better  organized  and  better  sup- 

Srted  revolutionary  movement.  The  fleet  at 
die  undo-  Topete  declared  for  natitmol  sover- 
eignty. Serrano  marched  towards  the  capital, 
defeated  the  government  forces  at  Alcolea  on 
Sept.  28,  1868,  and  on  October  3  entered  Madrid, 
already  in  a  state  of  insurrection.  Isabella  in 
the  meanwhile  escaped  into  France,  and  the 
revolution  was  accomplished. 

A  provisional  govemment  was  established  by 
the  revolutionists  under  the  presidency  of  Ser- 
rano. A  liberal  monarchical  constitution  was 
put  through  by  a  comUna^n  of  Republicans 
under  Canelar  and  Progressists  under  Prim 
and  was  promulgated  June  6,  1869.  Sorrano 


was  made  R^nt,  with  Prim  as  Prime  Mittister. 
Carlists,  Republicans,  and  CTonstitutional  Mon- 
archists all  aspired  to  profit  by  the  upheaval 
in  the  govemment.   Several  foreign  princes  were 
invited  to  take  the  crown — among  them  Prince 
Leopold  of  HohenzoUem,  whose  candidacy  (July, 
1870)  gave  rise  to  irritation  between  France 
and  Germany  and  in  a  measure  provoked  tiie 
Franco-German  War.   At  last  in  December,  1870, 
Amadeus,  Duke  of  Aosta,  son  of  King  Victor 
Emmanuel,  accepted  the  crown  (see  Amadeus 
I),  but  before  bis  arrival  in  Madrid  Prim,  the 
king  maker,  was  assassinated.    Ring  Amadeus 
thus  lost  a  strong  support,  and  he  abdicated 
Feb.  II,  1873,  after  a  brief  and  uncomfortable 
reign,  distracted  at  the  end  by  a  great  rising 
in  favor  of  the  young  Don  Carlos  (Charles 
VII)  and  disturbed  by  an  insurrection  in  Cuba, 
which  had  broken  out  in  1868.    A  republic  was 
then  declared.   Figneras  was  the  first  President 
of  the  Ministry,  with  Castelar  as  Minister  of 
Foreign  Affairs.  A  constituent  Cortes  was  sum- 
numed  in  June  and  prepared  a  constitution 
making  Spain  a  federal  repnUic.   Several  min- 
istries attenntted  vainly  to  cope  wiUi  the  sitno- 
tiffli,  which,  IB  addition  to  the  Carlist  Insurrec- 
tion in  the  north,  was  complicated  by  the  risings 
of  the  Intransigoites   ( see  iHiUHsnnukHTB ) 
and  IntemationaiB  in  the  cities  of  Andalusia, 
Murcia,  and  Valencia.  On  September  7  Castelar 
was  made  President  of  the  Executive  with 
dictatorial  powers,  and  the  Cortes  adjourned 
until  January,  1874.    Hie  wise  and  positive 
course  of  Gast^ar  in  enforeinff  order  and  reeog- 
ideiiw  conserrattre  interests  displeased  the  ex- 
tremists, and  when  the  Cortes  reassembled  a 
vote  of  lack  of  confldwce  was  passed.  Castelar 
resigned,  and  Serrano  became  nominally  Presi- 
dent of  the  Executive,  but  in  reality  a  military 
dictator.    He  carried  on  with  vigor  the  war 
against  the  Carlists,  but  he  had  hardly  secured 
rec^^ition  for  his  government  fr<an  the  Euro- 
pean Powers  when  wa.  Martbiez  Compos  (q.v.) 
proclaimed  Alfcmso  XII,  son  of  Isabella,  King 
(December,  1874).    The  army  declared  for  M- 
fonso.    The  Serrano  govemment,  of  which'  Sa- 
gasta   (q.v.)   was  then  Prime  Minister,  gave 
way,  ana  C&novas  del  Castillo  (q.v.)  headed  a 
provisional  govemment.    Alfonso,  then  17  yeara 
of  age,  assumed  the  govemment  on  Jan.  14, 
1876,  guided  by  Cflnovas  del  Castillo.  The  Car- 
list  revolt  wag  oompletely  suppressed  in  1876. 
Don  Carlos  went  into  permanent  exile,  and 
Navarra  and  the  Basque  Provinces  were  de- 
prived of  their  ancient  privileges  and  fueros 
(q.v.).    A  constitution  of  a  decidedly  illiberal 
character  was  adopted  in  1876,  and  its  provi- 
sions were  enforced  with  severe  literalness  by 
the  ministry  of  Cftnovas  dd  Castillo.    By  1878 
order  had  been  retetablished  throughout  most 
of  Cuba.    Marttoes  Campos,  who  was  sent  to 
the  island  to  put  down  the  insurrection,  came 
back  in  1879  an  advocate  of  a  refmm  policy 
towards  Cuba  and  attempted  to  form  a  ministry 
on  lhat  issue,  but  failed  and  went  into  the 
opposition.    Much  of  his  programme,  including 
abolition  of  slavery  in  the  Antilles,  was  carried 
out  by  Cftnovas  del  Castillo.    In  1881  a  more 
liberal  r^me  was  inaugurated  under  Sagasta. 

The  govemment  under  the  restored  monarchy 
was  nominally  in  the  hands  of  a  ministry  re- 
sponsible to  the  majority  in  tiie  Cortes,  but 
personal  fiuitions  and  rivalries  disintegrated 
parties  to  such  an  extoit  that  this  was  not  so 
in  proetioe.   Tbsn  were  two  leading  parties — 
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GmiBeiTatiTes,  and  LiberaU  or  Coiutitntion- 
alirts,  both  upholding  the  oonttituttonal  mon- 
archy. The  remnant  of  the  Carlists  could  do 
little  but  agitate.  The  Repl]d>UcaiiB  lacked  a 
leader,  since  CaBtelar  had  ^ven  up  the  repub- 
lican programme  as  impracticable.  Cftnoras  del 
Castillo  returned  to  power  in  1884,  after  having 
been  out  of  office  for  three  years.  On  Nov.  25, 
1885,  Alfonso  XII  died,  and  hie  widow,  Chris- 
tina, who  was  pregnant,  became  R^ent  of  the 
Kingdom,  the  premiership  being  intmited  to 
Sagasta.  On  May  17,  1880,  Christina  gave  birth 
to  a  eon,  who  became  Kijig  as  AUouBO  XIII. 
Ssgasta  governed  with  vigor,  ^ergetically  re- 
pressing military  uprisings,  and  brou^t  about 
the  enactmrat  of  a  measure  providing  for  uni- 
versal suffrage.  A  Conservative  ministry  under 
CAnovM  del  Castillo  was  in  office  from  July, 
1890,  to  December,  1892.  The  succeeding  Liberal 
ministry  under  Sagasta  was  unpopular  beeanse 
of  its  attempt  to  apply  needed  economies  and  its 
severe  measures  to  repress  anarchism,  which 
had  become  rampant  m  Catalonia.  In  1896, 
when  a  new  revolt  broke  out  in  Cuba,  tiie  Con- 
servatives returned  to  power  under  C&novas 
del  Castillo.  The  army  officers  were  dissatisfied 
with  the  growth  of  the  civil  power  and  restive 
under  the  erftidsm  of  an  uonasinriy  inde- 
poident  press.  Prraiier  Ctnovas  del  Castillo 
was  assassinated  in  1897,  and  Sagasta  took  his 
place  at  the  helm,  in  time  to  face  tiie  problons 
of  a  war  which  was  already  imminent.  The 
Cuban  revolt  produced  complications  which  led 
in  1898  to  a  conflict  with  the  United  States. 
(See  Cuba;  SPAinsH-AHnucAN  Wab;  UHrmi 
Statis.)  This  unequal  struggle  was  brought 
to  a  close  by  a  treaty  of  peace  negotiated  at 
Paris,  Dec.  10,  1898,  by  which  Spain  relin- 
quished her  sovereignt?  in  Cuba,  Pdrto  Biet^ 
and  the  Philippine  luands.  Later  the  Caro- 
line, Pelew,  and  Ladrone  Islands  were  sold  to 
Germany. 

The  military  party  under  Weyler  (q.v.)  made 
the  peace  treaty  an  issue  and  forcied  Sagasta 
out  of  office.  A  Conservative  ministry  hraded 
by  Silvela  came  in,  but  resigned  in  Octo- 
ber, 1900,  and  a  reconfltruction  was  effected 
under  G^eral  AscArraga  cm  distinctly  military 
lines.  Anticlerical  disturbances  in  1001  pointed 
to  a  growing  spirit  of  liberalism  and  independ- 
ence. A  new  government  was  organised  under 
Sa^ta,  Uar^  0,  1901,  and  adopted  a  stent 
attitude  towards  the  religious  orders.  King 
Alfonso  XIII  came  of  age  May  17,  1902,  and 
the  regency  was  terminate.  For  several  months 
Sagasto  retained  office  with  great  reluctance, 
and  on  Dee.  0,  1902,  the  ndnlstiT  retired,  and 
an  entirely  new  eaMnet  was  constituted  1^  Sil* 
vela.  During  the  ensuing  years  there  was  a 
rapid  altemati<m  of  ministries,  as  many  as  four 
cabinet  changes  occurring  in  1906.  Closer  rela- 
tions were  established  with  France  in  1904,  the 
two  nations  agreeing  on  a  common  policy  in 
Morocco.  In  1900  a  vigorous  anticlerical  cam- 
paign was  begun  by  the  government,  aiming  at 
tiie  establishment  of  dvil  marriage  and  the 
regulation  of  relisdons  assoeiationB.  On  May 
31,  1906,  King  AUonso  XIII  married  Princess 
Ena  of  Battenberg,  a  granddau^ter  of  Queen 
Victoria.  On  May  10,  1907,  an  heir  to  the 
throne  was  bom  and  christened  Alfonso.  Under 
the  stress  of  Uie  anarchistic  activities  and  the 
assassinations  of  the  Portuguese  King  and 
Crown  Prince  the  Terrorist  Bill  was  V4^ed  in 
1006,  and  Spain  joined  Franee  in  the  baniling 


of  tiie  Moroccan  question.  The  year  1900  saw 
r^ewed  anarchistic  activities  and  an  attempt 
at  revolution  in  Barcelona,  which  led  to  the 
trial  and  execution  of  Ferrer.  The  speech  from 
the  throne  ( 1910)  announced  that  measures 
were  to  be  adopted  for  putting  the  relations  of 
Spain  and  the  Vatican  upon  a  more  modem 
basis,  for  limiting  the  number  of  reli^ous 
orders,  and  for  omiging  those  orders  tiiat  in- 
dulged in  business  to  pay  the  regular  taxes.  A 
previous  royal  carder  granted  to  non-Catholie 
bodies  the  right  to  display  the  ngns  of  their 
religion  on  their  buildii4fs  bhA  make  public  an- 
nouncement of  their  services.  These  reforms, 
proposed  in  a  much  more  gentle  way  than  had 
been  the  similar  reforms  in  France,  were  placed 
under  the  leadership  of  Canalejas,  who  secured 
the  passage  of  the  Padlock  Law  in  1910,  and 
introduced  his  Associaticms  Bill  in  1911.  TbSa 
cainpaign  he  continued  vnULl  his  usassinatHm 
in  1912,  when  his  sucoessof,  Count  Bomanonee, 
undertook  it,  although  he  pressed  it  vrith  less 
vigor.  It  has  not  yet  been  passed,  nor  has 
the  Decentralization  Bill  been  passed,  although 
introduced  by  Canalejas  in  1012  and  earaeetly 
supported  by  Romanonee  and  by  his  successor, 
Dato,  who  in  1013  secured  the  passage  of  a 
provisional  decree  girtog  ^eet  to  its  vital  prin- 
ciple. In  tke  Qreat  War  whieh  hegu  In  1914 
Spi^  annonneed  a  pMey  o(  strict  neutrality. 
See  Wab  nr  Eubwb;  Gataut;  Qothio  Abohi- 

TBCTUBB;  POUTKAL  PAKIIBB;  BSHAISSAnOB 
ABT;  RolCANBSijm  ABX;   SOOIAUBK;  StAHISH 

LrrmATUBB. 

Bibliography.  Encyclopedias,  bibliographiee, 
etc.:  Madoz,  I>it)ci<mario  geogrdfioo-hM^rioo  y 
tatadtstico  de  lot  provktoia»  de  BtpaHa  (19 
vols.,  Madrid,  1840-60);  EtpaHa:  mm  numu- 
mmtos  y  arts*,  «u  mtwralsM  hittoria,  by  va- 
rious  authors  (21  vols.,  Baredona,  1884-01); 
DKWjonario  etujtolopSSieo  Mapano-oinericemo  ds 
literatura,  oienoiaa,  y  artea  (28  vols.,  ib.,  1887— 
1910),  heretofore  tiie  standard  work,  but  is  now 
being  superseded  by  the  Bnciel<^edia  wMversal 
ilustrada  europeo-cmerioana  (ib.,  1905  «t  seq.), 
a  monumental  work,  vol.  xx  of  which  was  issued 
in  1916 ;  S.  del  Castillo,  Qran  diceionario 
geogrdfieo  de  fspote  (4  t(^,  ilk,  1889-02); 
R.  Foulehi-Delbosc,  BibUogmphiB  hiapatngue, 
published  by  the  ffispanie  Society  of  America 
(New  York,  1900  et  seq.).  Fauna  and  flora: 
Miguel  Colmeiro,  Bnuwuraoidn  de  las  pUmtat 
de  la  peiuntuUt  Kiapano-luaitaita  i  ItUu  Balearea 
(2  vols.,  Madrid,  1885-89) ;  Chapman  and  Buck, 
Wild  Spain  (London,  1893) ;  H.  M.  Willkomm, 
Orundeiiffe  der  PfiamemvwhriBitimg  auf  der  tfrer- 
•adkm  ffoIMnsel  (Leipz^,  1890) ;  Chapman  and 
Buck,  Vnewplored  Spain  (London,  1911).  Gen- 
eral description;  G.  H.  Borrow,  The  Bible  m 
Spain  (1st  ed.,  London,  1843;  ed.  by  U.  R. 
Burke,  New  York,  1008);  Richard  Ford,  Band- 
book  for  Travellen  (London,  1846;  new  ed.,  ib., 
1889),  the  basis  of  the  later  guidebooks  of 
Spain;  id.,  Gaikeringa  from  Spam  (ib,,  1840; 
new  ed.,  in  Ev^Tman's  Library,  New  Yorl^ 
1906);  Qnstav  Dierdm,  Dot  moderne  CMatet- 
Jefre»  Spaniattr  «lm  Beltroff  mir  Kmrntwim  der 
gegauoSriigan  KtUtursuatinde  dietet  Landm 
{Ltifttig,  1868);  E.  de  Amids,  Spain  amd  the 
Spania^  (Eng.  trans,  from  10th  Italian  ed. 
by  S.  R.  Yam^,  2  vols.,  Philadelphia,  1895); 
John  Hay,  Caetilian  Dajfa  (rev.  ed.,  Bosttm, 
1899) ;  A.  J.  C.  Hare,  Wanderinga  in  Spain 
(8th  ed..  London,  1904) ;  Edward  Button,  OiHea 
of  Spam  (New  York,  1906);  Charles  Rudy» 
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Cathedrala  of  yorthent  Spam  (BoBton,  1006); 
£.  Havelock  Ellis,  The  Soul  of  Spain  (ib., 
1909) ;  C.  C.  Pe]±iiu»  Builden  of  Spam  (2 
vols..  New  York.  1900-11);  Lady  Holland, 
Spanith  Journal  (ed.  by  the  Earl  of  Ilcheeter, 
ib.,  1910);  C.  G.  GaUichan.  Mooritk  Cities  in 
Spain  (ib.,  1010) ;  A.  F.  Calvo^  Spam  (2 
vols.,  ib..  1011);  Joim  Gade,  CathedrtUs  of 
Spain  (Boston.  1011);  C.  G.  Gallichan.  Cathe- 
dnUa  of  Southern  Spain  (New  York,  1913) ; 
W.  D.  Hovells,  Familiar  SpaniA  Travels  (ib., 
1913) ;  F.  M.  Elliot.  Old  Court  lAfe  in  Spain 
(2  vols.,  ib.,  1914).  HiitOTy,  sources:  R.  Belus, 
Rerum  Hitpanicarum  8oriptore»  Aliquot  in 
BibUotheoa  Boberti  Beli  (3  vols..  Frankfort, 
1570-^1 ) .  the  oldest;  M.  F.  Navarrete  and  others, 
Coleooidn  de  doeummtoa  iniditot  para  la  M«- 
toria  de  EtpaHa  (112  toIb.,  Madrid.  1842-95); 
Dioniaio  Hidalgo,  Diooionario  gmeral  de  bib- 
Uografia  espallola  (7  vols.,  ib.,  1882-81) ;  J.  A. 
BobertSfU,  List  of  Dooumentt  in  Spanith  Ar- 
cMvet  ROatittg  to  th«  Bittory  of  the  Vnited 
State;  pnbliahed  by  the  Carnegie  Institution 
(Washington,  1010) ;  Arohiioo  de  invettigaoianea 
hittMoaa  (Madrid,  1011  et  seq.).  History, 
general:  Juan  de  Mariana,  Hi$toria  general 
de  Eapalia  (first  published  in  Latin  in  1592- 
1609;  new  ed.,  10  Tds.,  Barcdona.  1830-40); 
QerOnimo  Zurita,  AnaUt  de  le  corona  de  Arag^ 
(7  vols.,  Sara^Dssa,  1810-14);  Modesto  L«^ 
fuente  y  ZamUloa,  Hietoria  general  de  Be- 
poiHa  .  .  .  haeta  la  muerte  de  Fernando  Vll 
oontiwuada  .  .  .  haeta  nueatroe  dta*  por  Juan 
Valera  (25  vols.,  Baiwlona,  1887-00);  U.  R. 
Burke,  Biatory  of  Spain  from  the  Earlieat 
Time*  to  the  Death  of  Ferdinand  the  Catholia 
(2d  ed.,  2  Tols.,  New  York,  1000);  Rafael 
Altamira  y  Crevea,  Biatoria  de  Eapaka  y  de  la 
eivilieaoidn  eapailola  (4  vols.,  Barcelona,  100(^ 
11).  History,  early:  R.  P.  A.  Donr,  Biatoira 
dea  Muaulmana  d^Bapagne,  111-1110  (4  toIs.^ 
Leipzig,  1861 ) ;  Stanly  Uue-Pool^  Moora  in 
Spain  (New  York,  1887) ;  M.  A.  8.  Hume,  The 
Spa«Mh  People:  Their  Origin,  OrouAh,  and  In- 
fluenoe  (ib.,  lOOI) ;  H.  C.  Lea.  The  Morie- 
ooa  of  Spain  (PhiladeljAia,  1001);  Francisco 
Coders  y  Zaidin,  Eatudioa  critiooa  de  hiatoria 
irabe  eapaHola  (Saragossa,  1903);  S.  P.  Scott, 
Biatory  of  the  Mooriah  Empire  in  Europe  (3 
vols.,  Philadelpbia,  1904) ;  Cambridge  Mediaval 
Biatory  (8  toIb.,  Cambridge,  1011-13),  containing 
axhan^Te  bibliographies;  Bemhard  and  E.  H. 
Whishaw,  AnUno  Spain:  Sidelighta  on  her  Bit- 
tory  and  Art  (London,  1012) ;  E.  S.  Bouchier. 
Sptmt  under  the  Roman  Empire  (Oxford,  1S14) ; 
"Spanien,"  in  Friedrich  Lfibker.  Reallexikon  dea 
JOaasiaohen  Altertuma  (8th  ed.,  Leipiig.  1914). 
History,  later;  P.  B.  Chuns,  Die  Kirohenge- 
s^Moftts  von  Spamten  (3  vols.,  Reg«nsbn^>  1862- 
79) ;  Oustave  Hubbard.  Hiatoire  eontemporaina 
de  I'Bapagne  (8  vols..  Paris,  1869-83) ;  A. 
Bofamll  y  BrocA,  Biatoria  critica  de  Catalufia 
(9  vols..  Barcelona,  1878-78);  H.  E.  Watts, 
Chriatian  Recovery  of  Spain  (New  York.  1901) ; 
Pi  y  Ifaxgall  and  Pi  v  Arsuaga,  Biatoria  de 
Bapaita  en  el  aiglo  XIX  (7  vols.,  Barcelona, 
1902);  Hume.  Modem  Spain,  n8&-lfi98  (2d 
ed..  New  York,  1008);  H.  B.  Clarke,  Modem 
Spain,  181^1898  (Cambridge.  1006) ;  H.  C.  Lea, 
Biatory  of  the  InqtuiaiHon  of  Spain  (4  vols.. 
New  York.  1906-07);  M.  A.  8.  Hume.  Spain: 
Ita  Greatneaa  and  Decay,  W9-1788  (3d  ed.,  ib.. 
1913);  R.  P.  A.  Dozy,  Spaniah  lalam  (Eng. 
tnuuk,  London,  1913) ;  William  Coxe,  Memoira 
of  the  King*  of  Spain  of  the  Bouae  of  Aowrfroii 


(ib.,  1913).  History,  colonial:  F.  W.  Blackmar, 
Spaniah  Inatitutiona  of  the  Southweat  (Balti- 
more, 1891);  Alfred  Zimmenoann,  "Die  Kolo- 
nialpolitik  Portngala  und  Spaniens,"  in  Die 
europiUachen  Kolonien,  vol.  i  (Berlin.  1898); 
Bernard  Moses,  Eatabliahment  of  8p<»»iah  Rule 
in  America  (New  York,  1898);  W.  J.  Root, 
Spain  and  ita  Coloniea  (London.  1898) ; 
W.  G.  F.  Roscher,  Spaniah  Colonial  Syatem 
(New  York.  1904);  Bernard  Moses,  Spaniah 
Dependenoiea  in  South  Amerioa:  An  Introduo- 
tion  to  the  Hiatory  of  their  GimUMiHon  (2  vols^ 
ib.,  1914).  Politics  and  government:  Manuel 
GoLmeirc^  Biatoria  de  la  eoonomia  'politioa  en 
Eapalia  (2  vols.,  Madrid.  1863);  J.  L.  M. 
Curry,  Conatitutional  Qovemment  m  Spain 
(New  York,  1889) ;  S.  T.  Wallis.  Spain:  Her  In- 
atitutiona,  Politioa,  and  Publio  Men  (Baltimore 
1896) ;  Charles  Seignobos.  Political  Biatory  of 
Europe  ainoe  I8I4  (Eng.  trans,  by  S.  M.  Mac- 
vane,  New  York,  1900) ;  Rafael  Altamira  y 
Crevea,  Siaologia  del  pueblo  eapaHol  (Madrid, 
1002 ) ;  Angel  Marvaud,  "Le  [irc^l&me  a^aire 
en  Espagne,"  in  Annalea  dea  adencea  poUttquea, 
vol.  xriv  (Paris,  1009);  Rafael  Shaw,  Spain 
from  Within  (New  York.  1910) ;  Angel  Mar- 
vaud, La  gueetion  aooiale  en  Eapagne  (Paris, 
1010) ;  id.,  L'Eapagne  au  XXme  aOOe:  4t«de 
politique  et  ^conomique  (ib.,  1013). 

SPAItATIN»  ^iii-ten',  Qwoaa  BmcEHAun 
(1484-1545).  A  German  reformer  and  friend 
ol  Lutiwr.  He  was  bom  at  Spalt,  near  Nurem- 
berg, and  todE  his  name  Spalatin  b-om  his  birth- 
place. He  studied  law  and  theology  at  Erfurt 
and  Wittmberg.  In  IS08  he  was  ordained 
priest  He  became  one  of  the  trusted  advisers 
of  the  Elector  Frederick  the  Wise  of  Saxony 
and  was  influential  in  winning  his  s^patby 
for  the  Lutheran  movement.  He  continued  to 
enjoy  court  favor  after  the  death  of  Fredrick 
rad  was  made  canon  oi  Altmburg  in  1525.  He 
wrote  biographies  of  the  eleetora  Frederidc  Hhe 
Wise  (ed.  by  Neudecker  and  Preller,  Weimar, 
1851)  and  John  the  C<mBtant,  Ohriatliohe  Re- 
ligionahSndel  or  Btiigionaaaohm  (^tracts  from 
which  were  published  as  Annates  Reformationia 
by  Cyprian,  Leipzig,  1818),  and  a  history  of 
vopes  and  emperors  of  the  Reformation  period. 
Consult  SedLheim,  Oeorg  Spalatin  ala  aSchaiaoher 
Biatoriograph  (Halle,  lwJ9),  and  O.  Bertiig, 
Spalatin  und  aekte  Verhal^tia  «*  Martin  Luther 
(ib.,  1908). 

8PALA.T0,  spft^U-tO.  A  seaport  of  Dalmatia, 

on  a  peninsula  in  the  Adriatic  Sea,  74  miles 
southeast  of  Zara  (ibp:  Austria,  E  5).  High 
moimtains  are  north  and  east,  ai^  Fort  Grippi 
on  the  east.  The  harbor,  protected  by  a  long 
mole,  is  safe.  In  the  remarkable  palace  of  Dio- 
cletian, to  which  the  town  owes  its  name,  the 
BnqMTor  lived  alter  abdicating.  The  remains 
are  interesting— the  loggia,  with  its  red  col- 
umns, and  a  ruined  rotunda  being  noteworthy. 
The  old  town,  with  its  narrow  streets,  is  mosuy 
indosed  within  the  palatial  rains.  The  new 
town,  with  wide  thoroughfares,  lies  to  the  west. 
The  cathedral  is  an  octagonal  structure  of  Ro- 
man origin.  Spalato  has  a  naval  school,  an 
episcopal  seminary,  a  Serbo-Croatian  natitmal 
Realscnule  and  Oyiuiasium,  and  a  public  garden. 
Spalato  exports  olive  oil,  fruit,  and  especially 
vnae.  There  are  manufactures  of  wool  and 
silk.  Pop.,  1000,  27,108;  1010,  31,451,  mostly 
Serbo-Croatians. 

8PAIJ>INO,  spftl'dlng.  Albbt  (1888-  ). 
An  American  violinist,  ham  in  Chicago.  He 
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his  rtudiM  with  Jean  Bnitrago  at  New 
York,  (xmtiiniiiig  with  Chlti  in  Flormce.  After 
further  study  under  Lefort  in  Paris  be  made 
hiB  d^nt  in  the  Fr«ich  capital  in  1906,  where 
he  met  with  a  flattering  reception.  His  tours 
of  France,  Oermany.  and  En^and  securely  es- 
tablished hia  European  reputation.  It  proved 
more  difficult  to  arouse  enthusiasm  in  the  United 
States,  where  he  appeared  in  1909,  but  after  a 
few  seasons  his  countrymen  aoknowledged  him 
among  the  violinists  01  the  flni  rank.  As  a 
composer  he  attracted  attmticm  with  a  Pr^ude 
OHd  Fugue  for  piano,  a  set  of  variations  on  My 
Old  Kmtucky  Home,  a  Concerto  qwui  fantasia 
for  violin  and  orchestra. 

8PAIJ}INO,  Albkbt  Goodwill  (1850-1916). 
An  Anwican  merchant,  bom  at  Byron,  111.  In 
1871  he  joined  the  Boston  Club  of  baseball 
players  and  pitched  for  them  nntU  1875.  After 
1876  he  was  a  member  of  the  Chicago  Chib, 
serving  successively  as  manager,  secretary,  and 
president  of  the  club  ontil  1891.  In  1876  he 
esti^lished  and  became  president  of  A.  G. 
Spalding  k  Bros.,  dealers  in  sporting  goods, 
and  later  organized  also  a  manuMcturiDg 
branch  of  the  flrrn,  known  as  the  Spalding  Manu- 
fecturing  Company,  of  which  he  also  became 
president.  These  catteiprisee  were  ve^  snecess- 
ful.  After  1900  Spaldmg  lived  at  Pobit  L«na, 
Cal.,  as  »  member  of  lbs.  Katherine  ^nf^'s 
(q.T.)  Bafa  Toga  Tlteosophical  colony.  In 
1010,  at  the  primaries,  be  won  the  Democratic 
nom^iation  for  United  States  Senator,  but  was 
not  elected.  He  wrote  Amerioa't  National  Oame 
(1811). 

SPALDING,  JOHir  Fbankun  (1828-1902). 
An  American  Protestant  Episcopal  bishop.  He 
was  beam  at  Belgrade,  Ms.,  and  was  educated  at 
Bowdoin  College  and  at  the  General  Theological 
Semtoarr,  New  Vorit  In  1878  he  was  conse- 
crated Missionary  Bishop  of  Colorado,  with 
jurisdiction  in  Wymning.  His  principal  publi- 
cations are:  The  Threefold  Mimiatry  of  the 
Church  of  Chriat  (1864  ;  2d  ed.,  1887);  The 
Church  and  it»  Apostolic  MitiMtry  ( 1887 ) ;  The 
Beat  Mode  of  Working  a  ParMk  (1888) ;  Jentt 
Christ  the  Proof  of  Christianity  (1801). 

I^AUKINO,  John  LaNcasTB  (1840-  ). 
An  American  Roman  CathoUo  ardibisbm.  He 
was  bom  at  Lebanon,  Ky.,  was  educated  at  Mount 
St.  Mary's  College  and  at  the  University  of 
Louvain,  Belgium,  was  ordained  priest  in  1863, 
was  ^point^  secretary  and  chancellor  of  the 
diocese  of  Louisville  in  1860,  and  was  conse- 
crated Bishop  of  Peoria  in  1877,  resigning  in 
1008  on  account  of  ailing  health.  In  1009  he 
was  made  titular  ArehMshop  of  SeythopoUs. 
He  todE  a  praninent  part  in  various  social  and 
educational  movementa  and  in  1002  was  a  mem- 
ber of  the  Presidoit's  commission  to  investigate 
the  coal  strike.  Among  his  writings  are  a  Life 
of  his  uncle,  Archbishop  M.  J.  Spalding  (q.v.) 
(1873) ;  Education  and  the  Higher  Life  (1890) ; 
Thinga  of  the  Mind  ( 1894) ;  Means  and  Ends  of 
Bd%ievtion  (1896);  Thoi^hte  and  Theories  of 
Life  and  Bdueation  (1897);  Opportunity  and 
Othm"  Baaays  and  Addreasee  (1900) ;  Boeialiam 
and  Labor  (1002);  Aefi^ioiK  Agnoi^iciam,  and 
EducaUon  (1002) ;  JMigUm  and  Art  and  Other 
Essays  (1906). 

SFAIiDINa,  Mabtiit  John  (1810-72).  An 
American  Roman  Catholic  archbishop.  He  was 
born  near  Lebanon ;  was  educated  at  St.  Joseph's, 
Bardstown,  Ky.,  and  in  Rome,  where  he  was 
ordained  priest  in  1884;  and  became  CoadjuttHr 


Bishop  of  Lonisville  in  1848  and  Bishop  in  1860. 
In  1864  he  succeeded  Dr.  Emridc  as  Archbishop 

of  Baltimore.  He  published:  Early  OathoUe 
Missions  in  Kentucky  ( 1846 ) ;  Lectures  on  the 
General  Evidences  of  ChristicMity  (1847  ;  4th 
ed.,  1866);  Life  of  Right  Rev.  B.  J.  Flaget 
(1852),  his  predecessor  at  Louisville;  History 
of  the  Protestant  Reformation  (I860).  Consult 
his  Life  by  his  nephew,  John  L.  Spalding  (q.v.) 
(Baltimore^  1873). 

SPALDnrO,  WiuuK  (1800-60).  A  British 
anthor.  He  was  bora  in  Aberde^,  where  he 
was  edueated  at  Marischal  Coll^  In  1833  he 
became  an  advocate.  A  deep  and  minute  stu- 
dent of  the  Elizabethan  drama,  he  published  a 
notable  "Letter  on  Shakespeare's  Authorship  of 
'The  Two  Noble  Kinsmen*"  (1838;  reprinted  by 
New  Shakespeare  Societv,  1876)  and  otiier  im- 
portant contributions,  which  amteared  mostly  in 
the  Edinburgh  Review,  In  1840  he  became  |)ro* 
fesBor  of  rhetoric  and  bell es-lett res  in  Edinburgh 
University  and  in  1846  professor  of  logic,  rhet- 
oric, and  metaphysics  at  St.  Andrews.  He  was 
the  author  of  Italy  and  the  Italian  Islands 
(3  vols.,  1841),  the  fruit  of  his  travels  and 
studies,  and  of  a  useful,  ccanpradious  History 
of  English  Literature  (1853).  (^tmsult  the 
Life,  by  J.  H.  Burton,  prefixed  to  the  "Letter" 
in  the  New  Shakespeare  Society  editi<»  above 
mentioned. 

SFA^LIiAJTZANI.    spUlSn-ta'M,  Lazzabo 

(1720-90).  An  Italian  biologist,  bom  at  Scan- 
diano  and  edueated  at  Modraa  and  Bologna.  In 
1754  he  became  professor  at  Reggio,  in  1761  at 
Modena,  and  in  1768  professor  of  natural  his- 
tory at  Pavia.  He  was  distinguished  in  experi- 
mental physiology,  where  he  disproved  tite  doc- 
trine of  spontaneous  generation  of  life  and 
demtmstrated  the  physfology  (rf  digestiwk  and 
the  true  nature  of  the  qtomatic  fluid  uid  sper- 
matozoa. His  works  are  Opusooli  di  fiaioa  ami- 
male  e  vegetabile  (1780)  and  Bwp&rienoes  pour 
servvr  A  I'histoire  de  la  gin^tion  des  amimaua 
et  des  plantes  (1786). 

SPALIiABT,  Fkutz  Xaveb  von  Neuuann. 
See  Ki^uuann-Spall&bt,  F.  X.  von. 

SPANDAU,  s^bi'dott.  A  town  in  the  Prov- 
ince of  Brandenburg,  Prussia,  rituated  at  the 
confluoice  of  the  ^vel  and  the  Spree,  0  miles 
west>northwest  of  Berlin,  of  which  it  is  now  a 
suburb  (Map:  Germany,  E  2).  Through  ex- 
tensive improvements  in  its  fortifications  and 
the  construction  of  numerous  detached  forts 
Spandau  has  been  made  a  stronghold  of  the  first 
rank  for  the  protection  of  Berlm.  In  the  cita- 
del, which  is  also  used  as  a  government  prison, 
is  the  Julius  tower,  in  which  was  kept  the  Im- 
perial military  reserve  fund  of  $30,000,000  in 
gold,  of  which  the  basis  was  tiie  French  indem- 
nity of  1871.  Spandau  has  an  infantry  rifle- 
practice  school,  an  artillery  constraction  bureau, 
and  a  Gymnasium.  The  state  ammuniti<m,  rifle, 
and  artillery  works  are  located  here.  The  city 
owns  the  gas  works.  Its  manufactures  include 
porcelain,  woolens,  and  military  tents.  The 
town  is  the  shipping  centre  for  a  large  trade 
between  Berlin  and  Hamburg.  There  are  flriier* 
ies  and  important  horse  and  lumber  markets. 
Spandau  received  municipal  privileges  in  1232 
and  was  strongly  fortified  in  the  fourteenth 
century.    Pop.,  1900,  65,014;  1910,  84,855. 

SPAN'DBEL.  The  flat  wall  spaoe  comprised 
between  two  adjoining  half  arches  or  between 
a  half  arch  and  any  adjacent  vertical  member, 
such  as  a  pier,  column,  or  pilaster,  and  limited 
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above  by  a  horizontal  line  or  band  or  entabla- 
ture near  to  or  touching  the  crowns  of  the 
arches.  This  space  is  approximately  triangular 
and  offers  an  aidmirable  field  for  decoration.  It 
may  be  adorned  with  figures  in  relief,  as  in 
Roman  triumphal  arches,  or  with  medalUcois,  as 
in  the  Ospedale  d^Ii  Innocent!  at  Floroice  and 
many  other  Renaissance  buildings;  with  surface 
enrichments  in  color  or  with  incised  or  relief 
carving.  In  certain  types  of  steel  arched  bridges 
the  spandrels  are  formed  by  series  of  columns 
or  other  supports  for  the  upper  chord  of  the 
truss  or  the  roadway.  The  term  is  also  aj^lied 
in  the  engineering  of  sted-skdeton  buHdines  to 
the  rectangiilar  space  between  two  oolunms  from 
the  head  of  a  window  to  the  sill  of  the  window 
next  above  it^ 

SPANOESTBBBO*  ■lAng'en-bSrK,  Adodstus 
GOTIUEB  (1704-92).  A  bishop  of  the  Moravian 
church.  He  was  bom  at  Klettenbei^,  Prussia, 
and  educated  at  Jena,  and  while  there,  in  1728, 
came  under  the  influence  of  Zinzindorf  <q.v.). 
In  1732-33  he  was  a  member  of  the  theological 
facol^  of  the  University  of  Halle.  He  then 
allied  himaeU  formaUv  with  the  United  Breth- 
ren and  was  sent  to  the  West  Indies  uid  North 
America  as  a  missionary,  receiving  in  1736  a 
ffrant  of  land  near  Savannah,  Ga.,  and  eetab- 
li^ing  a  colony  there.  The  Moravians  made 
him  Bishop  in  1744,  and  for  nearly  20  years 
he  exercised  bis  jurisdiction  principally  in 
America.  In  1760  he  was  called  to  the  supreme 
council  of  the  sect,  lour  years  later  was  ap- 
pointed nmreme  inmeetor  in  Upper  Alsatia, 
and  in  1789  was  mads  prendent  of  the  genera] 
directory.  He  died  at  Bertfaelsdorf,  Saxony. 
His  principal  work  is  Idea  Fidei  Fratrum,  oder 
hwrzer  Begriff  der  ohrittliohen  Lehre  in  den 
evoHgeliaahen  BrOdergemeinden  (1782),  trans- 
lated into  English  by  Benjamin  La  Trobe 
(1784).  Cons^t  lives  by  K.  F.  Ledderhoae 
<Heidelberg,  1846;  Eng.  trans.,  Lcmdon,  1855), 
O.  C.  Knam  (ed.  by  Otto  Friok,  Halle,  1884), 
and  O.  RMcOiel  (Tflbingcp,  1906). 

SPANOIiBS  OOQUBTTB.     See  Huhhikq 

BIBD. 

SPANIABD  BOD.   See  OeicE. 

SPANIEL  (abbrev.  of  OF.  ehien  etpagnol 
(Fr.  ^gneui),  Spanish  dog,  from  Sp.  £«p<MtoI, 
Spanish,  from  E»pa*a,  Spain).  A  snort-legged, 
long-haired  variety  of  iha  domestic  dog.  Two 
groups  may  be  made:  (1)  hunting  qtanids. 
(2)  fancy  or  t^y  qwnieu.  The  first  contains 
the  field  waniel,  clumber,  cocker,  Norfolk,  Sue- 
BCEK,  and  English  and  Irish  water  dogs;  the 
■eeond  the  E&g  Charles,  Prince  Charles,  Ruby, 
Bl»h«m,  and  Japanese  qtaniels.  They  are 
exceedingly  close  hunters  on  a  ground  scent; 
though  for  rapidity  of  action  and  range  they 
have  been  supplanted  by  the  pointer  and  setter, 
they  are  unsurpassable  in  rough,  tangled  coun- 
try. They  neithw  point  nor  set,  hat  {except 
tlw  dnmlMr)  give  tongoe  whoi  Uie^  scent  we 

rse.  The  diSlcally  is  to  keep  thdr  eagerness 
omtroL  The^  not  only  find  ^^^>  but  re* 
trieve  it,  eq>eciaUy  from  water.  The  chief  char- 
acteristics of  all  varieties  are  length  of  body 
and  shorteess  of  legs  (in  modern  dogs  greatly 
tta^erated),  a  great  abundance  of  beautiful 
dlky  coat,  and  a  placid  diqtosition. 

Field  l^panM  and  Cocker.  Althouf^  of  dif- 
ferent origin,  these  may  well  lie  considered  to- 
getba*.  wth  in  form  are  long  and  low,  with 
slupdy,  gracefully  carried  heads  and  sb'sight 
strwog  front  Ic^  The  coat  is  straight,  doise, 
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and  Bilky,  heavily  fringing  the  ears,  the  back  of 
the  l^B,  and  the  toes.  The  color  most  preferred 
is  solid  black.  The  cocker  spaniel  will  usually 
weigh  from  18  to  24  poimds,  the  field  spaniel 
twice  this. 

Tbe  Clumber.  Thia  is  a  lar^  dc^  weighing 
up  to  66  pounds,  with  a  predominance  of  white? 
in  color.  It  takes  its  name  from  the  seat  of 
the  Duke  of  Newcastle,  who  introduced  the 
breed  into  England  from  the  kennels  of  the  Due 
de  Noaillee  o1  France  early  in  the  eighteenth 
century.  Unlike  other  spaniels  these  hunt  in 
silence.  They  are  handsome,  grave-looking  dogs, 
with  massive  heads  and  a  furrow  between  the 
eyes.  The  nostrils  are  large,  open,  fledi-colored ; 
we  eyes  large  and  deeply  set,  showing  a  haw. 
The  coat  is  not  long,  exio^t  the  profiue  feather- 
ings, properly  lemon  and  white  with  few  mark- 
ings. The  toil  is  usually  docked.  The  Sussex 
spaniel  is  a  variety  of  clumber  which  must  be  a 
rich  golden  liver  color.  It  is  faster  in  the  field 
and,  although  not  mute,  ts  lees  noisy  than 
others.  The  Norfolk  is  another  variety  of  this 
type  which  arose  in  the  English  county  of  that 
name  as  a  pheasant  dog.  In  the  days  of  hawk- 
ing this  s{«nlel  was  uie  falc<»er*s  special  as- 
sistant.  See  Plate  of  Doos. 

Iriah  Water  Spaniel.  This  dog  is  of  very 
ancient  lineage  and  great  value  as  a  retriever. 
Its  general  appearance  is  that  of  a  large 
^aniel,  with  a  topknot  of  hair  over  the  eyes. 
The  tail  tapers  like  that  of  a  pointer;  tbe  face 
is  long  and  the  hair  on  it  free  from  curling, 
though  tiiat  on  the  body  is  closely  curled,  and 
tbe  small,  dark  amber  eyes  are  set  Audi,  with- 
out eyebrows.  The  color  is  a  rich  dark  liver 
and  the  wei^t  from  60  to  60  pounds. 

Toy  Spaniels.  Tbe  beet  known  of  the  smalt 
pet  or  fancy  spaniels  is  the  King  Charles — a 
black  and  tan,  maintained  pure-blooded  for 
many  generations  wit^  jealous  care  by  the  dukes 
of  Norfolk.  In  early  times  they  were  broken 
to  hunt.  Now  they  are  only  pets.  They  are  in 
the  main  simply  miniature  spaniels,  weighing 
from  7  to  10  pounds,  with  eyes  large,  wide 
apart,  and  level,  and  ears  long,  dro(^ing,  and 
silky.  The  Blenheim  resembles  the  King 
Charles,  but  its  ears  are  shorter  and  it  differs 
in  color,  being  a  pure  pearly  white,  with  bright 
chestnut  or  ruby-red  markmgs,  evenly  distrib- 
uted in  large  patches.  Both  the  ears  and  chedcs 
are  with  a  blaze  of  white  between  them,  in 
the  centre  of  whidli  is  one  small  red  spot.  The 
breed  is  named  from  the  estate  of  the  first  Duke 
of  Marlborougli,  by  whose  family  it  was  bred. 
They  were  in  those  days  trained  fbr  the  hunt 
as  well  as  highly  prized  in  the  house.  Tbe 
Prince  Charles,  Charles  I  spaniel,  or  tricolor, 
resembles  tiie  Blwheim,  except  that  where  the 
Blenheim  is  red  he  is  black,  and  he  has  no  blaze. 
The  ruby  is  a  King  Charles  spaniel,  red,  with  a 
blade  nose.  The  Japanese  spaniel  is  pure  white, 
parti-colored  with  black  or  red  or  lemon,  and 
very  small.  It  may  weigh  8  to  12  pounds  or 
only  1  pound,  as  do  some  of  the  sleeve  d(^ 
so  called  in  Japan  because  they  may  be  earned 
in  the  coat  sleeve.  The  Japanese  spaniels  have 
a  compact  body,  large,  hif^hly  arched  head,  with 
dark  eyes  set  high  and  wide  apart.  The  nose  Ib 
short  and  puglike,  the  legt  are  slender,  and  the 
tail  is  well  feathered  and  carried  in  a  t^ht 
curl  over  the  back.  They  are  alert  and  affec- 
tionate. A  similar  dog  la  highly  esteemed  in 
China,  especially  when  solid  uwn  or  silver  in 
color. 
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Conault  M.  H.  Spicer,  Toy  Doga  (New  York, 
1903) ;  also  references  under  Dos. 

SPAHISH-AXEBIGAH  UXBRAXUBB. 
Th«  Oolonlal  Fvrlod.  ^uiiBh-AmCTleBii  liter- 
ature owes  almost  nothing  to  the  few  fragments 
of  Nahua  and  Inca  literature  that  survived  the 
destruction  of  hieroglyphs  by  the  Spanish  con- 
querors. The  early  literature  centres  largely 
around  the  city  of  Mexico.  (See  Mexican 
LrnERATUBE.)  As  subsidiary  literary  centres 
Bt^gotA,  Quito,  Lima,  and  Guatemala  became 
noted  during  tiie  later  ooloiial  era. 

The  Bubj^  matter  of  iutelleetual  ool<»iial  ef> 
fort  oonsists  largely  of  the  preparation  of  gram- 
mars and  dictionaries  of  native  languages  (Me- 
n^ndez  y  Pelayo,  in  ha  oimcia  eapa^la,  gives 
a  list  of  69  of  the  principal  ones)  and  of  cate- 
chisms and  BermonB  in  both  Spanish  and  the 
native  vernacular.  This  work  is  merely  of 
philological  interest.  Another  branch  of  liter- 
ary activity  was  the  writing  of  the  hwtory  of 
the  conquest  and  ear^  settleinettt  of  America. 
During  the  later  odonial  period  worics  cm  natu- 
ral and  politieal  science  began  to  appear.  The 
remaining  literary  effort  produced  a  few  works 
of  merit  (so  recc^ized  by  the  mother  coun- 
try), of  importance  in  the  further  literary  de- 
velopment of  America.  These  writers  (lajgely 
ecclesiastics,  though  occasionally  some  conquis- 
tador handled  the  pen  equally  well  with  the 
sword)  described  the  conflicts  of  the  Spaniards 
with  the  nativesi  as  did  the  Chilau  cpie  poet 
Pedro  de  Ofia  (bom  1680-70),  in  his  AnHioo 
domado,  and  the  Peruvian  poet  Pedro  de  Peralta 
y  Bamuevo,  in  his  Lima  fvndada/  or  they  de- 

Sed  the  beauties  of  natural  scenery  and  the 
penings  of  agricultural  life,  as  did  the  Ouate- 
an  Rafael  Landlvar  (1731-93),  in  his  bu- 
colic Latin  poem,  Ruatioatio  MetoioaiM;  or  they 
collected  the  materials  for  history  and  wrote 
excellent  accounts  of  the  paeification  and  settle- 
ment of  America,  as  did  Juan  de  Velaaco  of 
Ecuador,  in  his  Hiatoria  del  reino  de  Quito,  and 
the  Jesuits  Ovalle  and  Koeas  in  Chile.  Fr. 
Juan  de  Barren echea  y  Albis,  of  the  latter  coun- 
try, in  his  Rewtauraoidn  de  la  imperial  (1693), 
made  a  solitary  attempt  at  novel  writing. 
There  appeared  also  some  worthy  attempts  at 
devotional  writing,  both  in  prose  and  verse,  such 
as  the  Bemtimimttot  eapiritwUM  of  the  Colom- 
biaa  Sor  Francisca  Josefa  de  la  OonaepeiOn 
(died  at  Tnnja,  1742)  and  La  Oristiada  of 
Di^  de  Ojeda  (who  lived  in  Lima  early  In 
the  seventeenth  century).  Juan  de  Castellanos 
(sixteenth  century)  of  New  Granada,  in  his 
BlegioM  de  varonea  Huatraa  de  Indiaa,  not  only 
celebrated  in  hendecaOTllabic  verse  the  deeds  of 
the  ear^  expic^ers  of  America  and  of  his  na- 
tive Tiorao^alty,  but  also  achieved  the  donbtfnl 
dlstinetton  of  writing  the  longest  poem  in  the 
language.  "Hie  crowning  g^ory  of  New  Gra- 
nada, however,  lies  in  the  intellectual  movement 
which,  under  the  leadership  of  Joe4  Celestino 
Mutis  (1732-1808),  the  "illustrious  patriarch 
of  botanists  of  the  New  World,"  and  the  many- 
aided  JoB«  de  Caldas  (1741-181S),  became 
memorable  in  the  Spanish-American  scientific 
literature  of  the  latter  half  of  the  eighteenth 
century.  Daring  this  same  period  the  Ecuado- 
rean  Antonio  de  Alcedo  (died  1812)  produced 
his  Diwionario  gaogrAAco-hiat&rioo  de  laa  Indiaa 
oooiderttalea  (1786-89),  a  translation  of  which, 
by  G.  A.  Thompson,  with  numerous  additions, 
was  published  in  London  (1812-16). 
Tat  Fwlod  of  Indspendancw.   The  revcdu- 


tionary  days  of  the  early  nineteenth  century, 
which,  in  Spanish  America,  substituted  the  radi- 
cal philoaophy  and  sentimwit  of  the  progressive 
French  for  the  unswnring  lo^lty  and  religious 
mysticiam  of  the  conservative  Spaniard,  did  not 
wholly  release  American  writers  from  depend- 
ence up<Hi  peninsular  schools  of  thought. 
Through  translation  and  imitation  one  may 
trace  the  influence  of  Byron,  of  Hugo,  of  Heine, 
and  other  great  leaders  of  the  Romantic  school 
of  literature;  but  in  most  eases  these  and  other 
writers  are  introduced  to  Spanish  America  in- 
directly, and  above  all  through  the  writings  of 
the  Spuiish  RomaatteiBt  ZoriUa,  who  hasexerted 
a  most  profound  influence  upon  American  au- 
thors. The  me  great  bond  that  unites  the 
separate  republics  and  keeps  them  in  touch  with 
the  thought  of  the  mother  country  is  the  "sono- 
rous Castilian  language,"  which  its  beat  writers 
have  preserved  in  all  its  grammatical  and 
rhetorical  purity  of  diction,  but  to  which  they 
have  given  a  buoyam^  and  flexibility  lacking  in 
the  (Oiglnal  and  a  greater  freedom  of  thou^t. 

During  the  early  decades  of  the  nineteenth 
centurr  themes  suggested  the  revolutitmary 
conflict,  in  which  many  writers  took  part,  natu- 
rally formed  the  greater  portion  of  the  literary 
output.  The  period  which  followed  is  marked 
by  literature  of  a  more  contemplative  tone. 
Within  recent  years  there  has  ariaen  the  new 
school  of  creolism,  whose  devotees  show  in  the 
fiufhful  portrayal  of  native  enstoms,  generally 
of  a  ruatio  ehumeter,  many  elements  of  rugged 
strength.  During  the  century  there  has  also 
occurred  a  shifting  of  literary  centres  in  South 
America.  Lima,  Quito,  and  B<^tft  have  been 
relented  to  a  secondary  rank,  while  Buenos 
Aires,  early  brought  under  the  direct  influence 
of  the  French  Romantic  school,  and  Carftcas, 
influenced  as  profoundly  by  Zorilla  and  his  fol- 
lowers, and  Santiago,  at  present  the  centre  of 
the  most  inspiring  literary  productions  of  the 
South  American  continoit,  far  outstrip  their 
rivals. 

The  chief  literary  figure  of  Latin  America  is 
that  of  Andres  Beilo  (q.T.),  whose  mastery  of 
Castilian  ia  illustrated  in  his  many-sided  career 
and  whose  reputation  as  a  poet  rests  chiefly 
upon  his  georgic  La  agriotUtwa  m.  la  zona  t6r- 
rida.  J0B6  Antonio  Maitin  (1792-^1869),  an- 
other native  of  Venezuela,  was  mm  of  tho  first 
of  tiie  ardent  followers  of  Zorilla.  Rafael  Maria 
Baralt  (1810-60),  in  bis  Hiatoria  antigiM  y 
modema  da  Teneeuelo,  in  style  and  method  com- 

{>arefi  favorably  with  the  beet  of  modem  Span- 
sh  historians  and  also  ranlcs  hig^  as  a  linguist 
and  poet,  .^(mg  oUiers  who  have  shed  lustre 
on  the  literary  r^utatitm  of  Venezuela  are  the 
nonbers  of  the  gifted  Calcafio  lunily,  Julio  and 
Job£  Antonio;  the  Romantic  poet  Joe£  Heriberto 
Garcia  de  Quevedo  ( 1819-71 ) ;  the  lyricist 
Jacinto  Gutierrez  Coll  (1836-  ),  made  fa- 
mous by  his  A  mi  dngel  guardidn  and  BueHo  de 
amor;  Francisco  de  Sales  Pfirez  (1836-  ), 
whose  La  vida  del  oampo  is  a  faithful  portrayal 
of  the  customs  of  his  native  llanos;  and  the 
present-day  Dfaz  Rodr^fuez,  whose  artistic  ro- 
mance, Bangre  pa$ricUi^  recalls  the  Italian  D'  An- 
nunzio.    GolMubia  was  the  h<»ne  of  the  lyric 

£oet  Joe6  Busebio  Caro,  whose  Lara  (publiuied 
1  1834)  marked  an  important  literary  period 
in  the  history  of  his  native  land.  His  associate, 
Julio  Arboleda  (died  1862),  essayed  in  Oonxalo 
de  Oytin  a  notable  attempt  at  epic  writing,  but 
achieved  a  greater  success  in  nis  brilliant  t<h 
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m&nce  Oatimiro  el  MontaMg.  The  realistio  poet 
Joe«  Joaquin  Ortiz  is  favorably  known  because 
of  his  masterpiece,  Los  oolonos.  The  most  noted 
Spanish-American  novel.  MaHa,  is  the  work  of 
the  C<doiiibian  Joi^  Isaacs,  whil*  the  Hittoria 
4e  la  fWofuoMk  de  V«et»  Chnmada  (1827)  of 
3atA  TiSaasaA  Restrmo  is  but  one  <rf  the  many 
UstOTical  works  that  have  brou^t  honor  to  the 
northern  Republic.  Her  soothem  neighbor, 
Ecuador,  boMis  of  the  statesman  poet  Job4 
Joaquin  de  Obnedo  (1782-1847),  whose  Ctmio 
de  Jtmim  is  the  most  stirring  of  revolutionary 
poems,  but  whose  work  has  been  rivaled  by  the 
more  reccmt  verse  of  Juan  LeOn  Mera,  famous 
also  at  a  critic  and  for  his  novel  (hmandd,  and 
Julio  Zaldnmbide,  a  poet  of  the  Contenqtlative 
•eliooL  MenUrai  stunild  also  be  made  of  the 
lyric  poet  Numa  Pompilio  Llona  (bom  1832), 
who  wrote  Odiaea  del  alma  and  CantOB  omerf* 
cmo«  and  whose  Noche  de  dolor  en  la»  mon- 
tadat  is  one  of  the  best  poems  of  recent  Spanish- 
American  literature;  and  also  the  poet  and 
orator  Gabriel  Garcia  Moreno  and  the  el^ant 
prose  writer  Juan  Montalvo.  Lima  in  Peru 
ms  the  home  of  the  political  satirist  Felipe 
Pardo  de  Aliaga,  famous  alto  for  his  dramas 
Frutoe  da  la  «dwsaoi6n  and  XJna  huirfana  en 
OhoriUot.  From  the  middle  of  the  oentair  Peru- 
vian writers  have  largely  followed  the  Spanish 
school  of  Romantic  literature,  and  one  of  the 
most  inspiring  of  this  class  of  writers  is  Fer- 
nando Velarde,  whose  collected  poems,  Florea  del 
daivrto,  appeared  in  1848.  Jos£  Aiiialdo  Mftr- 
quea  (182^-81)  is  regarded  as  the  leading  lyric 
poet  of  modem  Pern.  In  fiction  £1  Podira  OrmU 
of  Narciso  ArAitegoi  occupies  a  prominent  place, 
and  the  dramatists  M.  N.  Corpancho  (bom 
1830),  C.  A.  Salaberry,  and  M.  A.  8^[ura  take 
a  high  rank.  But  the  most  important  author 
in  modem  Peruvian  literature  is  beyond  ques- 
tion Ricardo  Palma  (bom  1833)  (q.v.).  As 
under  the  poliUcEd  regime  of  vioeroyalty  days, 
Bolivia  has  continued  to  be  in  a  Utoary  sense 
the  appendage  alternately  of  Pera  and  of  Argen- 
tina, but  the  lyric  poetry  of  Ricardo  J.  Busta- 
mante  (1821-84)  and  the  Eneaj/o  sobre  la  hi»- 
toria  de  Bolivia  of  Manuel  Jose  Cortfis  (1811- 
65)  have  received  favorable  notice,  as  has  also 
the  I7I<iffio«  (Ho*  coloniales  m  el  Alto-Per4i 
(1896),  written  by  Gabriel  RenA-Moreno  (btxra 
C.1836). 

ChUe^  long  the  meet  backward  of  the  South 
American  r^ublics,  was  greatly  aroused  by  the 
lotag  residence  of  Bcdlo  and  by  the  coming  of  many 
eziMd  Argentines.  Of  the  succeeding  genera* 
ti<Hi  the  publicist  and  poet  Arteaga  Alemparte 
(1836-80)  achieved  a  poetic  triumph  in  his 
hymn  Al  amor.  Isaias  Oamboa,  in  his  Poetnaa 
(1902) ;  the  rare  and  stninge  Antonio  Bfirquez 
Solax,  in  his  Com^o  Urioo  (1900) ;  and  Carlos 
Walker  MartfneE,  in  Poealaa  (1894)  and  Ro- 
mamoee  omerioiMHM  (1899),  eochibit  an  elevation 
oi  thought  and  a  beaut?  of  versiflcation  nn> 
equaled  elsewhere  in  8panish<Ameriea  and 
hiirdly  surpassed  in  Europe.  Chilean  writers 
of  history  and  political  science,  among  whom 
are  reckoned  Vicnfia  MacKenna,  Barroe,  Arana, 
and  the  AmunAt^uis,  likewise  enjoy  an  inter- 
nati<mal  reputation,  while  Alberto  el  jugador, 
a  novel  by  Rosario  Orr^o  de  Uribe,  Oontra  la 
marffo,  hy.  Alberto  del  Solar,  and  the  work  of 
^IvadoT  Sanfuentes,  Ensebio  Lillo,  and  Oidl- 
lermo  Blest  Gana  attest  the  vnn^  of  her 
writen  of  fiction,  smne  <rf  vihom  wrote  dramas 
«lao. 


With  the  dawn  of  independence  the  classic 
translations  and  imitations  of  Valera,  Quintans, 
and  Cienfuegos  inaugurated  the  literary  history 
of  Aj^entina,  a  history  which  includes  that  01 
her  neighbor,  Ununay.  In  Argentina  BstOan 
Eeheverrf  a,  one  of  the  first  American  lyridsts, 
known,  for  his  La  cwiftM,  introdnoed  romanti* 
oism  directly  from  tlie  French  and  liberated  the 
thoufi^t  of  his  own  oountrymen.  His  fellow 
oitisen  Jose  Rivwa  Indarte  produced  the  stir- 
ring poem  El  featfm  de  Baltaaar,  and  his  pupil 
Juan  Maria  Gutierrez  the  lyrics  Beouwdo  and 
A  mi  caballo.  Following  these  came  a  host 
of  litterateurs  with  centre  at  Buenos  Aires  or, 
in  time  of  politick  proscription,  at  M<mte- 
video,  whose  wwk  in  poe^  and  prose  has 
greatly  infiuenoed  the  pditical  thought  and 
Uterarare  of  tiieir  own  and  neighboring  repub- 
lios  and  has  rendered  famous  the  names  of  the 
historian  and  novdist  Vicente  Fidel  L6pez,  the 
dramatist  Jose  M&rmol  (author  also  of  the 
novel  Amalia),  and  the  poet  Jose  Hemftndes, 
whose  Martin  Fierro  has  been  the  most  widely 
sold  poem  of  the  southern  c<mtineot.  The 
i'^Ionv  ailvettret  of  the  dramatist  Francisco 
Javier  de  Aeba  of  Uruguay  have  also  met  vitlt 
a  favorable  reception,  and  the  Libro  eertraflo  of 
Francisco  Sicaroi  is  one  of  the  beet  of  recent 
novds.  The  Bi»toria  argmtitta  (1894)  of  Mari- 
ano A.  Pelliza  is  a  monumental  work  of  great 
merit.  In  the  department  of  criticism  the 
revigtae  of  Buenos  Aires  have  occupied  a  lead- 
ing place,  and  one  of  their  most  famous  con- 
tributors was  Juan  Bautista  Alberdi,  whose 
Becritot  ctmple$oa  appeared  In  1880.  Bartol- 
ome  Mitre's  EUtoria  del  general  Belarano  is  one 
of  the  most  successful  attempts  at  biographical 
history  that  the  century  has  produced.  Central 
America,  in  addition  to  a  number  of  political 
writers,  has  contributed  to  the  field  of  letters 
the  satirist  Jose  de  Batres  y  MontHfar  and  the 
writers  of  fables  Garcfa  QojenA  and  Matfas 
C6rdoba  of  Guatemala. 

Bibliography.  Qeueral;  J.  M.  Torres-Caicedo, 
Enaayoe  biogr&ficoe  y  de  critioa  Uteraria  eobre 
los  principalee  poetat  y  Uteratoa  ki»pano-amer- 
icanoB  (1st  and  2d  series,  3  vols.,  Paris,  1863, 
1868);  Lagomaggiore,  Am^oa  Uteraria  (Bue- 
nos Aires,  1883) ;  Marcelino  Menendes  y  Pelayo, 
La  oienoia  eapaAola  (Madrid,  1880) ;  Juan 
Valera,  Oartas  amerioatiae  (ib.,  1889) ;  id., 
Witevat  oartas  ameruxutaa  (ib.,  1890) ;  Mar- 
celino Menendes  y  Pelayo,  Antologia  de  poetas 
hiapantHMmerioanoa  (4  vols.,  ib-,  1893) ;  Eraes- 
tina  A.  LOpes,  j  Baiate  una  Uterat%ira  oeteri- 
canaf  (Buaios  Aires,  1901);  Manuel  Unrt^ 
La  Uteratwa  hispano-amerioana  (Paris, 

1906) ;  Andres  OonzAlez  Blanco,  Loa  oowtem- 
porameoa  (4  vols.,  ib.,  1907-10) ;  Alfred  Coester, 
"Bibliography  of  Spanish-American  Literature," 
in  the  Romanic  Review,  vol.  iii  (New  York, 
1912).  For  countries:  Juan  Valera,  Eooa  or- 
gmtinoa  (Madrid,  1001);  Enrique  Garcfa  Vel- 
loso,  ffittoruft  de  la  Uteratwra  4irge»tina  (Bue- 
nos Aires,  1014) ;  J.  T.  Medina,  Historia  de  la 
literatwa  colonial  de  Chile  (3  vols.,  Santiago 
de  Chile,  1878) ;  id.,  Biblioteoa  hiapano-ameri- 
oana  (6  vols.,  ib.,  1898-1902) ;  P.  P.  Figueroa, 
Antologfa  ohilena  (ib.,  1908) ;  L.  Ignacio  Silva, 
La  novela  en  OhUe  (ib.,  1910) ;  E.  Isaza,  Anto- 
logia  colomhiana  (Paris,  1895);  M.  Femfindez, 
Lira  co^arrioenm  (San  Josd,  1890) ;  Antologfa 
flOHadoriafw,  publidied  by  the  Academia  del 
Ecuador  (3  vols.,  (^idto,  1892) ;  J.  M.  de  Ver- 
gara  y  Vergam,  Biatoria  de  la  Uteratura  tZs 
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^aepo  Orwuida  (Bogotfi,  1867);  A.  Batres 
Jfiuregui,  lAteratoa  guatemaltecos  tLandivar, 
18M) ;  R.  E.  DurOn,  Bondunu  literaria  (T^ci- 
galpa,  1896) ;  Manuel  de  Adriozola,  Coleooidn  de 
docummto*  Uterarioa  (11  vols.,  Lima,  1868-74) ; 
J.  M.  Mimje,  Poetat  puerto-rigue^ :  coleooidn 
de  poealat  escogidas  (Porto  Rico,  1879) ;  Manuel 
Fern  Andes  Juncos,  Antologta  portorriqueila, 
proaa  y  verto  (New  York,  1913);  R.  Mayorga 
Rivas,  QuUmalda  aalvadorena  (San  Salvador, 
1879);  B.  Femftndez  j  Medina,  Antologia  uru- 
guaya  (Mcmtevideo,  1894);  C.  Roxlo,  Hittoria 
oriHoa  de  la  Uteratura  wuguaya  (6  toU.,  ib., 
1912-13) ;  J.  M.  de  Rojas,  Bihlioteca  de  etori- 
toret  venegoUmos  contempordneo$  (Paris,  1876) ; 
"La  Vmezuela  litt^ire,"  In  La  Revue,  vol.  xliv 
(ib.,  1903). 

SPANISH-  A  MEKICAN  WAB.  A  war  be- 
tween the  United  States  and  Spain,  which  oc- 
curred in  1898.  Aiter  a  consideration  of  the 
conditions  in  Cuba,  which  had  existed  in  the 
island  for  a  century  and  had  resulted  in  viola- 
ti<MU  of  the  laws  of  humanity  and  in  systematic 
disregard  of  tiie  rights  of  American  citizens,  the 
UnHad  States  determined  to  intervene.  The 
Cuban  nprisiuff  of  1805  had  been  suppreraed 
with  Beveritj  try  Spain.  Devastation,  famine, 
and  death  were  the  lot  of  the  natives,  and  lives 
and  property  of  foreigners  were  not  safeguarded. 
On  April  6,  1896,  Secretary  of  State  Richard 
Olney  offered  in  rather  vague  terms  the  friendly 
offices  of  the  United  States  to  save  Cuba  from 
"absolute  impoverishment"  and  to  ameliorate  the 
eondition  of  ft>Teigners  in  that  country,  ^aln 
declined,  and  Prnident  Cleveland,  in  his  an- 
nual message  to  Congress  In  December,  1896, 
vkAx  of  "higher  obligations"  than  those  due  to 
Spain,  which  would  devolve  npon  the  United 
States  if  Spain  should  be  unable  to  cope  with 
conditions.  In  the  early  part  of  McKinl^'s  ad- 
ministration Congress  appropriated  $60,(M>0  for 
Cuban  relief.  Sagaata,  the  new  Prime  Bfinister 
of  Spain,  p^celving  the  trend  of  aJBTaira,  recalled 
tiw  hated  Captain  General  Weyler  and  sent  ont 
OCTcral  Blanco  in  bis  stead.  Spain  promised 
to  establish  civil  order  in  Cuba  and  to  give  it 
local  autonomy  wh^  the  American  Minister  to 
Spain,  Stewart  L.  Woodford  (q-v.),  announced 
that  his  country  could  not  view  with  indiffer- 
ence indefinite  prolongation  of  existing  condi- 
tions. In  the  meantime  the  United  States  gov- 
ernment iM^n  to  strengthen  its  naval  forces. 
B^tiims  becams  further  strained  when  a  letter 
written  by  the  Spanish  Minister  criticizing  Pres- 
ident McEinl^  was  aMm  from  the  mails  and 
published.  His  resignation  followed  the  dis- 
avowal of  any  knowlec^  of  the  affair  by  the 
Spanish  authorities.  The  critical  point  was 
reached  when  the  United  States  battleship  Maine 
was  blown  up  on  the  evening  of  Feb.  16,  1898,  in 
Havana  harbor  with  a  loss  of  266  men.  Bouds 
of  bivestigatlon  were  appointed  by  both  countries. 
The  American  ctMnmiuion  reported  that  the 
catastrophe  was  due  to  l^e  explosion  of  a  sub- 
marine mine.  This  was  supported  by  a  later 
investigation  (1911).  On  March  8  Congress  ap- 
propriated $60,000,000  for  national  defense,  and 
on  March  II  the  War  Department  began  mobili- 
sation  of  the  r^nlar  army.  President  McKinley 
had  again  tendravd  the  good  lAoes  of  the  United 
States,  before  the  reprat  of  tiie  investigating 
committee,  but,  not  satisfied  with  Spain's  reply, 
determined  to  lay  the  whole  matter  before  Con- 
gress. In  anticipation  of  war  American  dtizou 
left  Cnha,  the  Cuban  Junta  demanded  recogni- 


tion before  interference,  and  Spain  declared  a 
general  truce  on  April  10.  In  his  message  (April 
11)  President  McKinley  described  the  situation, 
declaring  interv«iti<m  necessary,  advising  against 
recognition  of  the  Cuban  govemmrat,  and  re- 
questing Congress  to  take  action.  Eight  days 
later  Ccmgress  declared  tlie  people  of  Cuba  free 
and  independent,  demanded  the  surrender  of  all 
Spanish  authority  over  the  island,  and  em- 
powered and  directed  the  President  to  enforce 
this  resolution  by  the  army  and  navy.  The  Pres- 
ident signed  this  ultimatum  on  April  20  and  gave 
Spain  until  the  23d  to  make  satisfactory  reply. 
Ine  Spanish  Minister  almost  immediately  de- 
manded hie  passports,  and  the  American  Idinister 
was  handed  his  at  Madrid.  Formal  declarations 
of  virar  were  issued  by  Spain  and  the  United 
States  on  April  24  and  26  respectively. 

The  first  naval  action  occurred  on  April  27, 
when  Capt.  W.  T.  Sampson  (in  chai^  of  the 
bloclcaditu;  squadron,  Cuban  north  coast)  bom- 
barded Matanzas.  Spain  sent  a  fleet  to  Cuban 
waters  and  had  another  in  Philippine  waters. 
Com.  George  Dewey  ( q.v. ) ,  who  was  at  Honrirong, 
was  ordered  (April  26)  to  "proceed  to  the  Riilip- 
pine  Islands ;  commence  operations  at  onoe  against 
Spanish  fle^;  capture  vessels  or  ^troy."  On 
April  30,  under  cover  of  the  darkness,  he  entered 
Mlanila  harbor  with  9  vessels,  131  guns,  and  1678 
men.  The  next  morning  he  attacked  Admiral 
Montojo,  whose  10  more  or  less  helfdess  vessels 
(120  guns  and  1700  men)  lay  at  anchor  in 
Cavite  Bay.  After  a  four-hour  ^^t  he  destixmd 
the  enemy's  fleet  and  silraced  the  local  fortifica- 
tions wiui  a  loss  of  only  six  wounded.  Tlie 
whereabouts  of  tiie  Spanish  fleet  in  Cutmn  waters, 
under  the  command  of  Cervera,  pozzled  the 
Americans  for  some  time  until  it  was  discovered 
in  Santiago  Bay.  The  harbor  was  rigorously 
blockaded  by  Admiral  (then  Captain)  Samp- 
son (q.v.),  who  had  superseded  Com.  W.  8. 
Schl^  (q.v.)  on  June  1.  A  daring  attempt 
Lieut.  S.  P.  Hobstm  (q.v.)  to  dose  the  harbor 
channel  hy  the  sinldng  of  the  collier  JferHmoo 
was  unsuccessful.  On  Sunday  morning,  July  3, 
Cervera's  ships  emerged.  The  United  States 
fleet  immediately  pursued  and  in  four  hours  de- 
stroyed or  drove  ashore  the  six  Spanish  ships. 
The  Spanish  losses  were  about  360  killed  and 
1700  officers  and  men  captured.  The  Americans 
lost  one  man  and  had  ten  wounded. 

President  McKinley  had  iMmed  a  call  for 
126,000  wdnnteers  on  April  23,  1808,  and  a 
Bsctrnd  call  for  75,000  more  on  May  26.  Spain 
had  about  197,000  men  in  Cuba,  of  whmn  166,000 
were  r^lars.  On  June  13  G«i.  W.  R.  Shafter, 
U.S.V.  (q.v.),  left  Tampa,  FU.,  with  816  officers 
and  16,072  men,  composed  almost  entirely 
of  r^ulars.  His  instructions  were:  "Go  with 
your  force  to  capture  garristm  at  Santiago  and 
assist  in  eaptnring  harMr  and  fleet.**  He  landed 
on  June  20  at  Datgniri,  the  Spaniards  withdraw 
ing  to  their  intrenchments  near  Santiago,  pro- 
tected by  barbed-wire  entanglements.  Gen.  Jo- 
seph Wheeler  ( q.v. )  dislodged  the  Spanish 
troops  at  Las  Guasimas  after  a  sharp  engage- 
ment in  whidi  he  lost  68  men,  killed  and  wounded 
(Spanish  loss  28).  On  July  1  the  United  States 
troops,  with  the  aid  of  Cubans  under  General 
Garcia,  b^an  the  general  assault  m  the  Spanish 
positicois.  Two  really  separate  actions  were 
fought.  El  Caney  and  San  Juan;  San  Juan  Hill 
was  captured  at  1.30  p.u.;  El  Caney  carried  by 
storm  at  4.30.  On  July  3  General  Shifter  noti- 
fled  tiie  Spanish  commander,  Toral,  titat  tmlesa 
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he  murendered  bv  the  morning  of  the  4th  the 
would  be  Bhelled.  The  truce  which  followed 
was  ended  on  the  10th  and  hostilitiee,  under  the 
form  of  a  si^e,  reiunted.  On  the  16th  articles 
of  oaiutnlation  were  aigned.  All  forces,  material, 
and  territory  of  the  Duitriet  of  Santiago  wcve  to 
be  BOrrend^ed  and  all  Spanish  soldiers  to  be 
trmnapOTted  to  Spain.  The  Spanish  losses  are 
not  accurately  known;  those  of  the  Americans 
were  1156.  On  July  25  Gct.  Nelson  A.  Miles, 
U.S^.  (q.v.),  landed  on  the  island  of  Porto  lUco; 
his  skillfully  conducted  campaign  was  tmni- 
Dated  on  August  13  by  the  news  that  an  armis- 
tice had  becm  ocmohided.  On  Angnst  13  Admiral 
Dewey  and  0«n.  Wesley  Merritt  made  a  omnbined 
attodc  on  the  cAty  of  Manila,  which  surrendered ; 
final  capitulation  waa  excluded  August  14. 
About  13,000  Spanish  soldiers  yielded  to  the 
Americans,  who  had  lost  only  five  lulled  and  43 
wounded.  For  the  subsequent  oi^^iaation  of 
the  Filipinos  for  gaining  independence,  see 
AetTXHALoo;  Pmupprai  Islands. 

Spain  sought  peace  throudi  the  Frendi  Am* 
basaador  late  in  July.  On  August  12  the  peace 
protocol  and  preliminary  arrangem^ts  were 
eonelnded.  The  trea^  was  aimed  on  December 
10  in  Paris;  by  this  Spain  withdrew  from  Cuba 
and  ceded  Porto  Rico,  Ouam,  and  the  Philip- 
pines to  the  United  States,  which  in  return 
agreed  to  pay  her  $20,000,000  and  to  yield  tem- 
porary commercial  privileges  in  the  Fnilippines. 
The  political  status  of  the  inhabitants  of  the 
new  poasessicais  was  to  be  determined  by  the 
new  government.  Daring  the  war  a  hi|^  death 
rate  in  camps  brought  out  ehargee  of  maladrain- 
isbvtioB  against  the  War  Departmoit.  See 
Alqeb.  Russell  A. ;  Cuba  ;  PmumNC  Islandb  ; 
FoKTO  Rioo;  United  States. 

Bibliography.  Official  reports,  especially 
those  of  General  Miles  for  1808  (Washington, 
1898)  ;  J.  R.  Spears,  Ow  Navy  in  the  War  with 
Spain  (New  York,  1808) ;  H.  C.  Lodge,  The  War 
with  Spoilt  {Ok,  1800) ;  John  Bigelow,  RemmH- 
cenee*  of  the  Bantivgo  Campaign  (ib.,  1890); 
C.  D.  S^bee,  Btmry  of  the  Maine  jib.,  1800); 
R.  P.  Hobeon,  Sirring  of  the  Merritnac  (ib., 
1800);  Oeorge  Kcaman,  Campaigning  in  Cuba 
(ib.,  1899) ;  Joseph  Wheeler,  Santiago  Campaign, 
1808  (Philadelphia,  1809);  Theodore  Roosevelt, 
The  Rough  Riders  (New  York.  1890;  new  ed., 
1905) ;  A.  T.  Mahan,  Lessone  of  the  War  loith 
Spain  (Boston,  1809) ;  R.  H.  Htherington,  Bit- 
tory  of  the  BpaiUtK-Amerieem  War  of  1898  (New 
York,  1000) ;  H.  H.  Sargent,  Campaign  in  fi'cm- 
tiago  de  Cuba  (3  vols.,  Chicago.  1007);  F.  E. 
Chad  wick,  Relatione  of  the  Vnitetl  States  and 
Spain  (2  vols..  New  York,  1011). 

SPASISR-AHEBICAN  WAB,  Naval  and 
HnJTABT  Order  of  the.  A  patriotic  and  heredi- 
tary society  organized  in  New  York  City  on 
Feb^  2,  1800.  It  admits  to  membership  any  man 
of  good  repute  vrbo  served  on  the  active  list  or 
peiformed  active  duty  as  a  commissioned  officer, 
r^lar.  or  volunteer  in  the  United  States  am^, 
navy,  or  marine  corps  during  the  war  wiui 
Spidn  or  in  the  subsequent  insurrection  in  the 
Fnilippines,  or  who  participated  in  the  war  or 
insurrection,  prior  to  April  1,  1901,  as  a  naval 
or  military  cadet  or  as  an  officer  in  the  revenue- 
cutter  service  on  any  vessel  assigned  to  duty 
nnder  the  ecmtrol  of  uie  Navy  Departmoit. 

SPAinSH  BABBBB,  The.  A  coanedy  by 
George  Colman,  the  elder,  produced  in  1777, 
baaed  on  Beanniarchais'  famous  comedy  Le  Bar- 
Horde  SMOb. 


SPAinSH  BAYOWET.   See  Yuoga. 

SPAJnSH  7BVXK.   See  Texas  FKvm 

SPAMISH  FLY.   See  Blistee  Beeixe. 

SFAinSH  TOWIb  The  black  Spanish  fowls 
cmatitote  <ne  of  the  oldest  varieties  of  donrastic 
poultry  and  are  renowned  for  fine  laving  quali- 
ties.  The  white  foce  is  a  distinguishing  feature 
and  should  be  long,  smooth,  free  from  wrinkles, 
rising  over  the  eyes  in  arched  form,  extending 
towards  the  back  of  the  head  and  the  base  of  the 
beak,  covering  the  chedca  and  joining  wattles 
and  ear  lobes.  The  plumage  is  rich,  glossy  black ; 
any  gray  is  considered  a  defect.  Shanks  and 
toes  are  blue  or  dark  leaden.  Hie  cranb  ia  single, 
bright  red ;  wattles,  bright  red,  except  the  inside 
of  the  upper  part,  which  is  i^ite;  ear  lobes,  pure 
white.   

SPAKBiE  FBIAB^  The.  A  drama  by  Dry- 
den,  produced  in  1681,  in  part  a  satire  on  Roman 
Catholic  priests.  Two  plots,  one  serious,  the 
other  comic,  are  combined  in  the  story,  connected 
by  Dominick,  the  friar,  a  fat,  amusing  rascal. 

SPANISH  GYPSY,  The.  1.  A  r<Hnantic 
comedy  by  Middleton,  assiated  by  Kowley,  printed 
in  1663.  Two  atories  are  etanbined,  one  from 
Cervantes'  Fuenm  de  la  Samffre  and  the  gyiwy 
tale  from  his  La  OitanUla.  2.  A  long  dramatic 
poem  by  George  Eliot  (1868).  A  Spanish 
grandee  is  about  to  marry  a  beautiful  girl,  who 
discovers  that  she  is  the  daughter  of  the  gypsy 
chief  Zarco.  llie  call  of  race  and  duty  finds 
itself  in  conflict  with  her  love,  and  the  outcome 
is  a  renunciation  of  her  peraonal  luwpinesa. 

SPANISH  IiANOITAaB.  A  Romanic  lan- 
guage, i.e..  Modem  Latin,  aa  spoken  in  Spain 
and  carried  by  Spanish  colcmistB  to  the  Cana- 
ries, the  Antilles,  the  Philippinea,  Mexico,  por- 
tions of  the  United  States,  Central  America,  tbe 
greater  part  of  South  America,  and  a  few  places 
on  the  coast  of  Africa,  and  bv  the  Jews  into 
Turkey  and  other  regions  in  which  they  s^tled 
after  their  expulsion  from  Spain  in  1492.  In 
tbe  Iberian  Peninsula  the  boundaries  of  the 
Spanish-speaking  domain  do  not  coincide  exaetty 
with  those  of  the  political  division  called  Spain, 
since  within  the  latter  are  contained  in  the 
northwest  Qalicia  ( whose  inhabitants  speak 
Gall^;an,  a  language  which,  while  closely  akin 
to  Portuguese,  is  recognized  by  many  linguists 
as  an  entirely  independmt  member  of  tbe  Ro- 
manic family  and  has  had  an  interesting  literary 
renaaocoioe  since  about  1876),  the  Basque  Prov- 
inces (Q.V.)  in  the  north,  and  along  the  east 
coaet  the  Principality  of  Cataliifia  and  the 
Kingdom  of  Valencia  (wherein  Catalan  (q.v.) 
is  spoken).  The  inhabitants  of  the  Balearic 
Islands  speak  a  Catalan  dialect.  Probably  not 
far  from  56,000,000  persons  at  present  use  Span- 
ish as  their  native  tongue,  the  majority  being 
in  the  New  World.  Five  principal  dialects  are 
distinguishable  in  the  language  as  spoken  in  the 
mother  country:  Asturian,  Leoneee,  Aragonese, 
Andalusian,  and  Castilian.  Castilian  has  be- 
come the  standard  literary  speech. 

Castilian  has  the  five  simple  vowels,  a,  e,  i,  o, 
ti,  a  variety  of  diphthongs,  and  a  few  triphthongs 
produced  by  the  union  of  a  strong  vowel  (o,  e,  o) 
with  two  weak  vowels  (i,  «).  The  diphthongs 
ie  and  ue  are  especially  common  as  representa- 
tives of  a  Latin  short  e  or  o.  Qualitative  dis- 
tinctions in  vowels  (opra  and  close  e  and  o) 
exist,  but  are  not  so  marked  as  in  certain  other 
Romance  languages.  The  consonant  sounds  are 
p;  a  bilaUal  spirant  written  both  ft  and  v  (the 
usual  soond  in  these  letters) ;  a  bilabial  stop 
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written  both  b  and  v  (the  valae  of  these  char- 
acters where  they  follow  an  m  of  the  same  word 
or  an  n  at  the  end  of  the  preceding  word,  as  in 
tambi4n  and  ei»  vida;  the  aound  is  that  of  the 
nsnal  English  pronounced  with  less  emission 
at  breath,  for  the  sound  of  the  English  v  does 
not  exiBb  in  Spanish) ;  /;  w  (written  u  in 
hiatuB) ;  tn;  t,  a  voiceless  lingua-dental  explo- 
sive  (articulated  farther  forward  in  the  mouth 
than  the  corresponding  English  sound  and  with 
less  emission  of  breath ) ;  a  voiceless  spirant  that 
is  interdental  or  nearly  so  (written  0  before  s 
or  i,  and  z  at  the  end  of  a  word,  or  before  a  conao- 
nant»  or  before  any  ToweU  thou^  rarely  now 
before  e  or  i,  e.g^  o«Io,  zeal,  mpato,  shoe;  the 
value  is  about  tiiat  of  th  In  the  En^ish  breath) ; 
a  voiced  spirant,  interdental  or  nearly  so  {writ- 
ten d,  which  has  this  sound  especially  between 
vowels,  as  in  la«fo,  side;  or  when  pre(»ded  by  a 
vowel  and  followed  by  r,  as  iA  poors,  father;  or 
at  the  end  of  a  word,  as  in  oiod,  abbot;  the 
value  is  about  that  of  <fc  in  tiie  En^ish  breathe ) ; 
I;  a  palatalized  I  (written  U  and  pronounced 
nearly  like  the  li  of  filial) ;  n;  a  palatalized  n 
(writtoi  *  and  pronounced  like  the  m  of 
pmion)  i  a  simpte  tmgue-trilled  r  (never 
slurred) ;  a  reSnforced  form  of  the  same  sound 
(written  tr  between  vowels  and  r  at  the  begin- 
ning of  a  word  or  after  «,  I,  or  n  within  a  word, 
e.g.,  perro,  dog,  reo,  criminal,  israelita,  Israelite, 
honra,  honor) ;  a  voicdess  «  (with  the  value  of 
the  English  at) ;  y  (written  both  t  in  hiatus 
and  y) ;  h  (written  o  before  a,  0,  and  «,  or  be- 
fore a  ctmsonant  and  in  the  final  position,  and 
qu  before  e  and  «,  e.g.,  oarro,  ear,  querer,  to  like, 
quMn,  who) ;  g  (the  so-called  hard  sound  of 
English  g  in  game,  get;  written  g  before  a,  o,  u, 
and  git  before  e,  i,  e.g.,  gate,  eat,  guerra,  war) ; 
a  velar  or  guttural  spirant  (with  approximately 
the  value  of  oh  in  Scotch  look  and  (German  naoh; 
written  in  all  positions  and  g  frequoitly  be- 
fore e,  t,  e.g.,  jam&a,  never,  gente,  people;  some 
observers  find  also  a  voiced  form  of  this  spirant, 
but  it  is  usually  voicdees) ;  a  velar  n  (with  the 
value  of  English  ng  in  emg;  written  n  before  a 
guttural  or  palatal,  as  in  banco).  It  is  the  g«i- 
eral  rule  that  the  Spanish  written  characters 
represent  actual  soun(u,  but  u  is  frequently  used 
before  e  or  i  as  a  sign  that  a  preceding  palatal 
consonant  has  the  hard  or  stop  value,  as  id 
qtM  or  guerra;  j  is  silent  in  the  singular  noun 
r^oj;  and  in  a  few  words  like  vetM  a  final  d 
mav  not  be  pronounced.  The  simple  h  is  gen- 
erslly  not  pronounced,  though  before  the  diph- 
thong ue  it  may  have  a  slight  aapiraticm.  In 
the  conjunction  y  ( =  and )  the  sound  is  that  of 
the  vowel  t.  An  aversion  to  the  doubling  of  con- 
sraiantfl  is  a  distinguishing  feature  of  Spanish 
spelling;  o  and  n  altme  may  be  doubled,  as  in 
aooidn,  action,  iimoble,  ignoble,  and  these  com- 
binations mast  be  pnmonneed  as  double  sounds 
wherever  they  occur ;  II  and  tr  are  properly  not 
doubled  consonants,  and  th^  figure  as  individual 
rigns  in  the  alphabet.  Among  the  combinati<ms 
of  consonants  may  be  mentioned  ch,  which  stands 
in  the  Spanish  alphabet  as  a  single  letter  or 
character,  with  a  value  like  ch  in  the  English 
word  church,  e.g.,  ohico,  little.  According  to 
the  Academy  the  written  0  is  a  double  consonant 
equivalent  to  ks,  but  before  a  oonsonant  there  is 
a  rather  widespread  tendency  to  pronounce  it 
like  a  simple  «.  In  older  Spanish  m  was  a  much 
more  common  character  than  now  and  had  the 
value  of  English  ah.  By  a  decree  of  the  Spanish 
Academy  issued  in  1819,  a  with  the  value  of  «A 


has  been  displaced  in  favor  of  /,  pronounced  as 
described  above.  The  matter  of  accentuation  is 
governed  1^  atriet  mica  of  the  Academy.  Winds 
ending  In  a  ocmscMiBnt  not  nor  a  regularly  stress 
the  last  syllable,  e.g.,  verdad,  truth.  Words 
ending  tn  »  or  <  or  in  a  vowel  regularly  stress 
the  syllable  before  the  last,  e.g.,  aman,  tiiey  love, 
hijoa,  sons.  Words  infringing  these  rules  and 
all  words  stressed  on  a  syllable  not  the  last  or 
second  last  must  bear  a  written  acute  accent  on 
the  stressed  syllaUe,  as  naddn,  naticm,  oort4a, 
courteous,  mMioo,  phyiidan.  If  a  diphthong 
or  a  triphthong  ooeur  in  the  stecsDod  syllable, 
the  stress  will  fall  upon  its  strong  element 
{a,  e,  or  o),  and  where  the  diphthong  consists 
of  two  weak  elements  (i,  11)  the  second  of  the 
two  will  have  the  stress. 

In  its  chief  grammatical  usages  Spanish  ac- 
cords with  French,  Portuguese,  Italian,  and  the 
other  Romanic  languages.  A  decided  peculiari^ 
is  the  use  of  the  prepodtion  4  (to)  oefore  the 
direct  object  of  a  yen  wbea  that  object  repre- 
sents a  deflnito  person,  e^.,  vao  d  mt  ohimo,  I 
see  my  friend.  An  idimratie  usage  that  leoda 
great  flexibility  to  the  sentMice  structure  is  that 
of  the  infinitive  in  dependent  conditional  clauses, 
and  others,  with  a  subject  prcmoun  in  the  nomi- 
native case.  Like  Portuguese,  Spanish  has  two 
verbs  "to  have"  {tetter  and  haber,  the  latto* 
used  to-day  tmly  as  an  auxiliary  in  conjugation) 
and  two  verba  "to  be"  ieatar  and  aer),  and  in 
each  case  tike  functimu  ik  the  verbs  are  distinct. 
With  eatar  and  the  gerund  of  a  principal  vcvb 
there  may  be  formed  a  very  useful  periphrastic 
eonjc^tion  corresponding  to  the  En^ish  pro- 
gressive form,  tiius,  Juan  eatd  eatudimido,  John 
is  studying.  Instesd  of  the  four  conjugations 
of  Latin  there  are  but  three  in  Spanish ;  nirther- 
more,  regular  verbs  of  the  Spanish  second  con- 
jugation and  the  Spanish  third  ctmjugation  differ 
in  only  four  forma,  viz.,  tiie  preaoit  infinitive, 
the  first  and  second  persons  plural  of  the  present 
indicative,  and  the  second  plural  of  the  impera- 
tive. There  are  certain  radical-changing  verbs 
which,  though  perfectly  r^ular  as  to  their  end- 
ings, change  their  root  vowds  e  and  o  under 
the  accent  to  the  diphthongs  ie  and  ue  respec- 
tively, or,  going  a  stage  farther,  to  the  simple 
vowds  •  and  u.  The  subjunctive  mood  pmisto 
with  much  more  vigor  than  in  moat  modwn 
languages ;  besides  the  usual  present  and  imper- 
fect tenses  it  has  a  second  imperfect  form  (called 
also  the  e<mditi<mai  subjunctive),  which  is  pr<^- 
erly  a  descendant  of  the  Latin  pluperfect  mdic- 
ative  and  upon  occasion  may  still  be  used  as 
an  indicative  pluperfect  or  aorist  in  Spanish, 
and  also  a  descendant  of  the  Latin  future  per- 
fect indicative,  iiie  so-called  future,  or  hypotnet- 
ical  subjunctive.  Spanish  has  also  a  real  second 
person  plural  present  imperative  form  in  addi- 
tion to  ito  second  person  singular.  For  all  other 
affirmative  impOTative  purposes,  and  for  all  n^a- 
tive  imperative  purposes,  the  corresponding 
forms  of  the  present  subjunctive  must  be  used. 
Auxiliaries  are  used  to  form  the  compound 
tenses,  as  in  the  sister  Romanic  tongues,  but, 
contrary  to  the  custcmi  in  French  and  Itolian, 
it  is  "to  have"  (haber)  and  not  "to  be"  that 
forms  the  perfect  tenses  of  refl«uve  verbs;  thua 
ae  ha  Ummjeado,  he  has  flattered  himself.  Span- 
ish outdoes  by  far  most  of  the  other  Romante. 
languages  in  its  idiomatic  use  of  reflexive  verbs 
with  special  meanings.  As  in  the  other  Romanic 
languagea  the  Spanish  future  and  ctmdlUoiud 
indicative  are  really  oompounda  fwmed  by  add- 
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ing  to  the  entire  infinitiTe  (used  as  a  stem) 
the  present  and  imperfect  indicative  endings, 
respectively,  of  haber.  The  neuter  gender  sur- 
vives in  the  case  of  the  singular  of  the  definite 
article  lo,  of  the  denKmstrative  wm^  etto,  e«o, 
aquello,  and  of  the  objective  pronoun  of  the 
third  person  lo.  These  neuter  forms  occur  only 
in  indefinite  and  general  oonstmotions^  and  when 
tile  neuter  article,  always  accompanied  by  an 
adjective  (or  an  adverb),  forms  abstract  ex- 
pressions, thus,  lo  bumo,  the  good  =  goodness. 

Latin,  of  course,  forms  the  oasis  of  the  Span- 
ish  Tocabulaiy,  but  there  is  an  admixture  of 
words  from  other  sources.  There  are  doubtful 
traces  of  words  from  pre-Romanic  languages, 
sueh  as  Iberian  and  CMbc  and  the  spesch  of  the 
Pnnie  invaders  and  colonists.  Despite  trading 
relations,  few  permanent  acquisitions  aeeaa  to 
have  been  made  from  Greek  until  after  the 
Roman  conquest.  The  Tisigothic  invasion 
brought  very  few  Oermanic  words,  but  that 
of  the  Arabs  brou^^t  in  a  host  of  Oriental 
words,  many  of  which  are  easily  detected  hy 
the  preyed  Arabic  article  al.  In  the  elevenfA 
eentury  many  Isdcal  danoits  came  from  be- 
yond ue  ^reneea  with  the  entrance  of  French 
soldiers,  ecclenacties,  and  colfmists,  and  an  in- 
fusion of  Italian  elements  was  occasioned  by 
Aragoneee  domination  in  Italy  and  by  the  great 
vogue  of  Italian  poetry  in  the  Spanish  Penin- 
sula during  the  fifteenth  and  sixteenth  centu- 
ries. Colonial  relations  have  led  to  the  intro- 
duction of  a  few  tenns  from  Indian  and  other 
sources,  and  learned  influences  have  constantly 
increased  the  stock  of  borrowings  from  I«tin, 
Greek,  and  Frenoh. 

Traces  of  written  Spanish  are  found  in  Latin 
deeds  and  grants  as  early  as  the  eighth  century, 
but  the  first  really  important  Spanish  document 
is  <Hie  of  the  eleventh  century,  containing  a  series 
of  glosses,  and  lita-ature  in  Spanish  doee  not  be- 
gin until  the  twelfth  century,  is  so  far  as  the 
extant  documenta  are  eonoemed. 

BlblloEraph7.  The  Mcoud  decade  d  the 
•^teenta  centuir  saw  the  founding  of  the  Span- 
lu  Aeademj[,  and  the  results  of  its  activity  were 
a  Dicoionario  de  la  lengua  caatellana  (6  vols., 
Madrid.  1726-39),  an  Ortografia  (ib..  1742; 
24th  ed.,  lb.,  1913),  and  a  Qram&tiea  (ib.,  1771; 
frequenUy  revised  and  kept  up  to  date).  An 
abridged  edition  of  the  Diooionario  was  produced 
in  1780  and  has  been  repeatedly  revised  (14th 
ed.,  ib.,  1914).  Dictionaries:  John  Stevens,  A 
Veto  DiaUimary,  Bpanith  vm4  BnglUh  amd  Bng- 
U»h  and  fifNMifJk  (Londm,  1726);  Vicente 
SatvA,  Nv0vo  ^o(}iof%ario  de  la  Jenpwa  oaatellana 
(7th  ed.,  Paris,  186S);  Dozy  and  Engelmann, 
OloMoire  des  mott  eapagnoh  et  portugma  d4- 
riofa  de  I'arahe  (2d  ed.,  Leyden,  1869)  ;  Roq^ne 
Barcia,  Primer  dicoionario  general  etimol6gtoo 
(Madrid,  1881-83);  R.  J.  Domfnguez,  Diocio- 
itario  nooionol,  6  gran  diocionario  oldeico  de  la 
Imgua  eapathOa  (ISth  ed.,  Ik,  1882) ;  R.  J. 
Cuerv<^  Dieoionmrio  de  oonetrvoeidn  y  rigimm 
de  la  lengva  cattellana,  vols,  i-ii  (Paris,  1886- 
1893),  mifinished;  F.  J.  Simonet,  Qlotario  de 
voeee  ibirioae  y  latinos  ueadaa  entre  lo$  mozd- 
rabea  (Madrid,  1888) ;  Delttn  Donadfu  y  Puignau, 
Diocionario  de  la  lengua  ctutellana  (6  vols., 
Barcelona,  1889 ) ;  Emiliano  Isaza,  Dicoionario 
de  la  oonjugacidn  castellana  (2d  ed.,  Paris, 
1900) ;  F.  Corona  Bustamante,  Dicoionario  ingl48- 
eepaHol  y  eepaHol-ingUt  (2  vols.,  ib.,  1903); 
ArtoTO  CnyAs,  Ifeto  Abridged  Veldeques  Spaniah 
Dictionary  (New  York.  1904) ;  RamOn  Caba* 


Hero,  Diooionario  de  modixmoa  (2d  ed.,  Madrid, 

1906 )  ;  Mariano  VeUzques  de  la  Cadena,  Neto 
Pronouncing  Dictionary  of  the  Spaniah  and  Eng- 
lish Languages  (2  vols.,  rev.  ed.,  New  York, 

1907)  ;  Aug«  and  Toro  y  Qisbert,  PequeHo  La- 
Touaea  iluatrado  (3d  ed.,  Paris,  1914).  Gram- 
mars: W.  I.  Knapp,  Ortynimar  of  the  Modem 
Spaniak  Language  (2d  ed.,  Bostcm,  1887);  Vi- 
cente SalvA,  Oramdtioa  de  la  lengua  ctutellana 
(12th  ed.,  Paris,  1897);  J.  D.  M.  Ford,  "Old 
Spanish  Sibilants,"  in  Harvard  StwUee  and 
Notea  in  Philology  (Cambridge,  Mass.,  1900); 
M.  M.  Bams^,  Bpamah  Orammar  (New  York, 
1902) ;  Gotttzied  Baist.  "Die  spanische  Spraohe^" 
in  Gnstav  OrOber,  Qrumdriae  der  romamiachel^ 
Philologie,  vol.  1  (2d  ed.,  StrasBburg,  1904-06) ; 
F.  M.  JoBsdyn,  Etudea  de  phonitique  eapagnoJe 
(Paris,  1907) ;  Bello  and  Cuervo,  Gram&tioa  de 
la  lengua  oaateUana  (11th  ed.,  ib.,  1908) ;  Fede- 
rioo  Hanasen,  Qratndtioa  hist6rioa  de  la  lengua 
oaateUana  (Halle,  1913) ;  RanKin  Men£ndez 
Pidal,  Manual  de  gramAtica  hiat^rioa  eapafMa 
(3d  ed.,  Madrid,  1914). 

SPANISH  LAW.  The  most  widely  ext«fflded 
branch  of  the  <dvil  law  (q.T.).   Even  if  Portu- 

fuese  law,  ^ieh  is  an  offshoot  of  medisval 
panish  law,  be  left  out  of  the  reckoning, 
Spanish  law  prevails  to-day  over  a  wider  area 
and  governs  a  larger  p<^ulation  than  any  other 
system  except  the  E^lish.  Spanish  law.  in  its 
Castilian  form,  was  introduced  into  all  the  Span- 
ish colonies.  In  Mexico,  in  Central  America, 
and  in  all  of  the  South  American  states,  except 
Brazil  (which  is  governed  by  Portuguese  law), 
the  law  of  Castile  still  forms  the  histwical  basis 
of  the  legal  order.  Modem  Spanish  law,  as  codi- 
fied in  the  later  decades  of  the  nineteenth  cen- 
tury, obtains  in  Cuba,  in  Porto  Rico,  and  in  the 
Philippines. 

History.  1.  Pre-Roman  and  Roman  Perioda. 
In  medieval  ^wnish  law,  aome  l^al  historians 
find  traces  of  Iberian,  Celtic,  and  Phoenician  cus- 
toms, but  for  all  practical  pnrpoees  the  history 
of  Spanish  law  begfau  with  the  eonqueat  and 
civilization  of  the  peninsula  Inr  the  Romans. 
Until  the  fifth  century  of  the  Christian  era  the 
rule  of  the  Roman  law  was  as  complete  in  Spain 
as  in  any  other  province  of  the  Roman  Empire. 
The  laws  of  Malaga  and  Sal  pen  sa,  preserved  in 
inscriptions  dating  f rem  82  or  83  a.d.,  are  among 
the  most  nluable  sources  of  our  knowledge  of 
Roman  municipal  law. 

2.  Vieigothio  Period — ^A  new  and  important 
element  was  introduced  in  the  fifth  eentury  by 
the  Oermanic  ctmquest  of  the  p«iinsula.  In  the 
Visigothic  Kingdom,  which  existed  imtil  711,  the 
conquered  Roman  population  retained  for  nearly 
two  centuries  ttxar  own  law  in  matters  that 
concerned  themselves  only.  A  special  compila- 
tion of  Roman  law,  the  so-called  Breviary  of 
Alario  (q.v.),  was  drawn  up  for  their  use 
606  Aj>.  From  the  name  of  the  n^at  official 
who  attested  the  ewies  of  this  ctmipifation  it  is 
generally  described  in  Spanish  legal  literature  as 
the  Breviary  of  Anianus.  The  Visigothic  con- 
querors, however,  lived  by  their  own  customs  and 
laws,  and  to  these,  in  case  of  conflict,  the  Roman 
law  gave  way.  Their  law  also  was  put  in  written 
form.  The  so-called  Lex  Antiqua  Visigothorum 
(palimpsest  in  the  Biblioth^ue  Nationals, 
Paris)  is  ascribed  by  some  authorities  to  Ring 
Euric  (466-C.486  AJ>.),  by  others  to  King  Leovi- 
gild  or  to  King  Reccared,  a  century  later.  The 
written  law  <tf  the  Visigoths  was  developed  from 
reign  to  reign,  with  an  Increaaing  infudoi  of 
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Roman  law,  civil  and  ecdeuastical.  The  aBaem> 
bliee  which  approved  these  laws  were  practically 
Church  oouneilB;  tb^  contisted  whol^  (HT  ehieflr 
of  prelates.  About  the  middle  of  the  seventh 
oomiry  the  Breviary  of  Alaric  was  deprived  of 
l^il  authority,  and  the  Romanized  Lex  Visi- 
gothorum  becajne  the  general  law  of  the  penin- 
sula. The  form  in  which  this  code  has  come 
down  to  us  is  practically  that  which  it  received 
in  the  reign  of  King  Reccessuintfa  ( 649-672) .  In 
the  ei^tii  and  following  centuries  the  Visigothic 
code  was  frequm^  described  as  the  Liber  Judi- 
cum,  or  Forum  Judieum,  or  (in  the  vernacular) 
Fuero  Juzgo.  To  the  Viugothic  period  belongs 
a  Spanish  collection  of  council  decrees  and  papal 
decretals,  the  so-called  Hispana,  which  was  much 
used  in  western  Europe  and  became  one  of  the 
most  important  sources  of  the  canon  law  (q.v.). 

3.  Medical  Period. — ^The  Moorish  conquest 
and  occupatira  of  the  peninsula  (711-1402  a.d.} 
left  few  permannit  traces  upm  &ieaish  law. 
The  Christians  who  lived  undw  Mudiammedan 
rule  retained  not  imly  tiieir  religion,  but,  in  mat- 
ters concerning  themselves  alone,  their  laws  also. 
Thia  was  the  case  even  with  the  so-called  Moz- 
araba,  who  accepted  the  speech  of  the  conquerors, 
as  is  shown  the  existence  of  an  Arabic  trans- 
lation of  the  Hispana  and  by  Arabic  notes  on  the 
Visigothic  code.  As  the  [tenineula  was  gradually 
reconquered  hy  tite  Ohristlaa  states  of  north- 
em  Spain  the  Moors  who  remained  enjoyed  simi- 
lar privileges,  but  the  general  npnlsion  of  the 
HorlscOB  (1609-14  A.O.)  left  Catholic  Christian- 
ity and  Gothic-Roman  law  in  complete  dominion. 
In  Christian  Spain,  however,  as  in  other  parte  of 
Europe,  the  development  of  the  law  during  the 
Middle  Ages  was  particularistic.  The  Visigothic 
code  ronained,  in  theory,  applicable,  but  its  rules 
were  superseded  by  local,  provincial,  and  class 
customs  and  laws  (fueros,  q-v.).  The  Spanish 
cities  obtained  charters  of  suf-govonment  (car- 
tas pu^las)  and  developed  independmt  city  laws 
earlW  than  in  the  cities  in  the  rest  of  Europe. 
The  earliest  town  law  that  haa  come  down  to  us 
is  that  of  LeAn  (1020).  At  the  close  of  the 
fourteenth  century  there  was  scarcely  a  town  of 
any  consequence  that  had  not  its  own  fuero.  In 
the  opw  country  the  tenants  and  serfs  of  the 
crown,  of  the  Church,  and  of  the  nobles  lived  by 
different  manorial  customs.  Hie  earliest  fueros 
of  provinces  or  kingdoms  renrcMoited  the  legal 
customs  of  the  nobles;  one  oi  the  most  interest- 
ing of  these  is  the  Fuero  Viejo  of  Castile  ( 1212) . 
In  the  thirteenth  century  attempts  were  first 
made  to  (wmblne  the  general  rules  of  provincial 
and  town  law  in  general  fueros  of  the  various 
kinedtHus,  issued  by  the  kings  with  the  approval 
of  ^e  estates.  Such  were  the  Fuero  Real  ( 1265) 
and  the  Ordenamiento  de  AlcalA  (1348)  in  Caa> 
tOe;  the  Fuero  de  Huesea  (1247)  and  the  Oh- 
serrandas  (1437)  in  Aragtm;  and  the  Fueros 
Generales  of  Navarre  (1237)  and  of  Valencia 
(1239).  The  revival  of  the  study  of  the  law 
bfwks  of  Justinian  in  the  twelfth  and  following 
centuries  resulted  in  Spain,  as  elsewhere,  in 
more  or  less  reception  of  Roman  Imperial  law. 
(See  Civil  Law.)  In  Catal<mia,  Valencia,  and 
Navarre  the  law  books  of  Justinian,  as  biter^ 
preted  by  tiie  Italian  commentators  and  taught 
in  the  Itolian  and  Spanish  univerdties,  were  re- 
ceived as  subsidiary  common  law.  In  Aragon 
and  Castile  they  were  not  so  received  in  bulk, 
but  in  Aragon  the  new  jnrispnidence  influenced 
legislation,  and  in  Castile  it  produced  an  essen- 
tially Roman  eode»  the  celebrated  Slete  Partidas. 


In  its  first  form  (so-called  Sp«culo  or  Setenario) 
this  code  dates  from  1260,  but  it  did  not  obtain 
Iwal  force  until  1348.  It  was  to  be  allied  only 
when  the  general  laws  of  Castile  and  ute  spedu 
fueros  still  in  f<Hve  furnished  no  rule,  but  in 
practice,  throxigh  the  influrace  exercised  mtm  the 
courts  by  the  doctrines  of  the  univwidties,  the 
Partidas  to  some  extent  supplanted  the  purdy 
Spanish  sources. 

4.  Afodem  Period. — ^The  union  of  Castile  and 
Aragon  ( 1470 ) ,  the  conquest  of  Granada  ( 1402) , 
and  the  wuiaEatltm  of  Navarre  (1512)  estab- 
lished the  modem  Kingdom  of  Spain.  In  the 
new  Spain,  however,  the  provinces  that  had  been 
separi^  kingdoms  retained  a  considerable  degree 
of  autonomy.  Each  of  them  kept  its  separate 
parliament  (Cortes),  and  in  each  of  them  the 
law  was  developed  by  provincial  Ic^dation.  In 
each  of  them  compilations  of  the  laws  were  made 
from  time  to  time.  In  Castile  the  most  impor- 
tant legislative  products  were  the  Ordinanzas 
Reales  (1485),  the  Leyes  de  Toro  (1605),  the 
Nueva  Recopilaei6n  (1567),  and  the  Novteima 
Recopilacidn  (1805-07).  After  the  parliaments 
had  caised  to  play  an  important  part  some  of 
the  new  laws  promulgated  by  the  kings  were 
made  applicable  to  all  Spain.  One  penal  code 
was  adopted  in  1822,  another  in  1848,  another, 
which  is  still  in  force,  in  1870.  The  existing  code 
of  criminal  procedure  dates  fr<Hn  1882.  A  code 
of  civil  procedure  was  prtsnulgated  in  1865  and 
revised  ui  1881.  In  1885  a  commercial  code  was 
adopted.  The  attonpts  to  unify  the  civil  law 
encountered  obstinate  resistance  because  of  the 
attachment  of  the  provinces  to  their  ancioit 
fueros.  The  law  of  real  property  was  trans- 
formed, early  in  the  centmry,  by  the  abolition 
of  feudal  tenures  and  of  entails,  and  an  impor- 
tant law  requiring  the  re^stratiim  of  convey- 
ances, mortgages,  etc.,  was  adopted  in  1861  (re> 
vised  in  1871).  Civil  marriage  was  introduced 
in  1870.  In  1888  a  general  civU  code  was  adc^ted 
(revised  in  1880),  but  this  code  has  not  given 
Spain  a  common  law ;  for,  except  as  regards  the 
law  of  marriage,  it  does  not  derogate  from  the 
laws  previously  in  force  in  Navarre,  Aragon, 
Catalonia,  and  the  Balearic  Isles,  i.e.,  it  haa  in 
these  provinces  oaily  subsidiary  force.  In  Cata- 
lonia the  Booaan  law,  civil  and  oaan,  Is  stlU 
subsidiary  law.  In  tiie  rest  of  the  peninsula, 
however,  the  Code  of  18^-89  has  replaced  tiie 
older  laws. 

Spanish  Colonies.  From  the  early  part  of 
the  sixteenth  century  many  laws  were  issued  con- 
cerning the  colcmies.  The  earliest  compilation  of 
these  laws  was  made  in  Mexico  in  1563  by  Vasco 
de  Puga.  In  1570  was  published  in  Spain  a  col- 
lection of  orders  in  council  affecting  the  colonies. 
Mid  a  fuller  oidleetion  waa  made  earhr  in  the 
Bsventeentii  century.  In  1680  a  code  of  col<mial 
laws  was  puUished — RecopilaciOn  de  las  Leyee 
de  las  Indies.  {Thia  was  repeatedly  revised,  the 
last  edition  dating  fnmi  1841.)  This  code  dealt 
d^iefly  with  administrative  matters,  to  some  ex- 
tent with  crimes  and  penalties,  hardly  at  all  with 
private  law.  In  matters  not  covered  by  special 
colonial  l^slation  the  laws  of  Castile  bad  been 
applied  from  ^e  be^nning,  and  this  practice  was 
expressly  sanctimiea  in  the  Laws  of  the  Indes, 
II,  i,  2  and  11,  xv,  66.  In  the  early  part  of  the 
nineteenth  century  (1810-26)  all  the  Spanish 
colonies  of  Central  and  South  America  achieved 
their  independence.  These  republics  have 
adc^ted  codes  of  their  own.'  The  earliest  Span* 
iah  American  eivU  code  waa  that  of  BoiiTia 
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(1831).  The  most  important  is  that  of  Chile, 
which  haa  served  aa  a  model  for  several  other 
Central  and  South  American  oodes.  All  theae 
codes,  like  the  Spaniah  Code  of  1888-89,  ahow 
the  influence  of  toe  Code  Napolfion.  (See  Code.) 
In  Cuba,  Pwto  Bioo,  and  tha  Philippines  the 
Spanish  codes  of  the  nineteenth  century  are  still 
in  force. 
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(ib.,  1815);  A.  Fem&ndez-Guerra  j  Orbe,  El 
Fuero  de  AviMt  (ib.,  1865) ;  Manuel  Torres 
Campo,  Bibliografia  eapaAola  contemporanea  del 
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ib.,  1884) ;  Eduardo  Alcmso  y  Cohnenares,  Juris- 
dieoionee  espeoiales  (4  vols.,  ib.,  1884-89);  De 
Urefia  y  Sm^and  and  BoniUa  y  San  Martin, 
El  Fuero  de  ifaagre  (ib.,  1907) ;  Antonio  Mar- 
tinez Rufs,  El  cddigo  mvU  interpretado  por  el 
TrUnmai  Supremo  (Barcdiona,  1916) ;  Medina 
and  UaraSOn,  Leyet  admimatratiwie  de  EtpaAa 
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T.  W.  Fiftlnier,  Jr.,  Guide  to  the  Law  and  Legal 
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ib.,  1800) ;  G.  E.  M.  Chapado,  Bietoria  general 
del  dereeko  eapaMol  (Valladolid,  1000).  The 
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SPA2nSH  XJTXBATUBE  (called  also  Caa- 
tilian  literature,  since  the  dialect  of  Castile  is 
the  dominant  and  literary  speech  of  Spain). 
Literature  in  the  Spanish  tongue  began  only 
when  the  process  of  reconquest  restorMl  to  the 
Christian  Spaniards  a  ocmsiderable  portion  of 
tiieir  ancestral  donuUn.  This  first  literature  was 
epic,  reflecting  the  warlike  spirit  of  an  heroic 
age.  Very  little  of  the  Old  Spanish  epic  poetry 
has  been  preserved  to  us  in  anything  like  ii^ 
original  form.  The  only  considerable  remains 
are  some  poems  on  the  Cid  (of  which  one,  the 
Poema  del  Cid,  dating  from  1140,  is  the  oldest 
extant  monument  of  Spanish  literature),  some 
fragments  of  a  poem  or  of  poems  on  the  Infantes 
of  Lara,  and  a  learned  poon  «i  Femfln  Oonzfitez. 
But  allusifMis  and  records  in  the  Chronicles  and 
elsewhere  lead  us  to  believe  that  there  once  ex- 
isted many  epics  now  lost.  According  to  the 
recent  inveit^pitions  of  Men6ides  ndal,  we 


must  abandon  the  theory  of  Gaston  Paris,  that 
the  Spanish  epic  is  derived  from  the  French, 
and  accept  in  its  stead  a  development  parallel 
to  that  of  the  French.  It  was  quite  natural  that 
the  Frmch  tales  dealing  with  Charlonagne'a 
wars  against  the  Spaniah  Arabs  should  impress 
the  Spimiards,  and  it  was  equally  natural  that 
the  Spanish  juglarea  should  seek  to  make  native 
heroism  play  some  part  in  the  conflicts  with  the 
Moors.  This  they  did  by  inventing  the  figure  of 
Bernardo  del  Carpio  to  supplant  the  French  hero 
Roland.  The  traditions  concerning  Bernardo  are 
preeerved  for  us  only  in  the  romancoroa  and  in 
the  prose  accounts  of  the  Chronicles,  espeoially 
the  vr&nica  general  of  Alfonso  the  Wise;  but  the 
Chrraicles  drew  upon  the  poems  of  the  juglarea 
for  the  matter  that  they  contain. 

We  come  to  a  thoroughly  domestic  tradition 
in  the  story  of  Femfin  GonzAles,  Count  of  Castile 
(932-070).  with  wh(»n  began  the  actual  though 
not  the  nominal  independence  of  that  region. 
An  extended  poetic  account  of  his  active  life  we 
owe  to  a  monk  of  tiie  mutasbery  of  San  Pedro 
de  Arlanza.  Thia  work  was  writtoi  in  1250  or 
shortly  thereafter,  but  we  now  possess  it  only  in 
a  manuscript  of  the  lato  fifteenth  century,  which 
is  incompl^,  and  in  a  few  short  manuscript  frag- 
mente.  The  Cr6nioa  general,  however,  affords 
us  the  substance  of  what  must  have  been  the 
second  part  of  the  poem.  A  purely  Spanish  tra- 
dition is  found  anun  in  the  tragic  story  of  the 
seven  Infantes  of  Lara  (or  Salas),  done  to  death 
through  the  perfidy  of  their  uncle  and  aunt  and 
later  avenged  by  their  Moorish  half  brother, 
Mudarra.  Here,  also,  the  legend  is  preserved  in 
various  reworktngs  of  the  Ci^ica  general,  which 
has,  in  this  case,  absorbed  many  verses  of  the 
Old  Spanish  poems  on  the  subject  without  wholly 
obliterating  their  assonance  and  metre.  Careful 
and  dextrous  studies  by  Men£ndez  Pidal  have 
reconstructed  for  us  about  300  lines  of  the  prim- 
itive epic,  Oeata  de  lot  Infantet  de  Lara,  which 
has  a  strange  and  naive  beauty  and  energy.  By 
^ilar  atiMiee  Puyol  y  Alonso  has  unearthed 
frran  the  Ordmoa  del  (fid  a  Cantar  de  geeta  de 
Don  Sanoho  U  de  Caatilla,  whose  primitive  form 
may  well  belong  to  the  eleventh  century.  By  good 
fortune  we  stiU  possess  two  of  the  Old  Spanish 
poems  dealing  with  the  story  of  the  dou^tiest 
of  all  the  native  heroes,  Uie  Cid  (q.v.),  an  his- 
torical pers(»age  of  the  eleventh  centuiy.  The 
Poema  del  C«d  nas  mrvirad  in  but  a  single  and 
inoMDplete  nuunucrtpt  of  the  fonrteentii  cen- 
tury, and  beudes  its  versification  is  In  an  ex- 
ceedingly irr^fular  state,  lliere  are  three  main 
divisions  (or  oantaree) :  the  first  b^^ns  with 
Rodrigo's  exile  from  C&etUe  and  ends  with  the 
capture  of  the  Count  of  Barcelona  (vs.  1-1086) ; 
the  second  carries  tiie  account  (va  1087-2277) 
through  the  conquest  of  Valencia  and  the  mar- 
riage of  hia  two  dan^ters  to  the  historical  In- 
fantes of  OtrriOn  {wko  were  long  considered  as 
fictitious  dtaraeters) ;  while  in  the  third  (La 
afrenta  de  corpet)  the  necessity  of  punishing 
the  Infantes  for  their  abuse  and  desertion  of 
their  spouses  brings  the  Cid  to  the  court  of  Cas- 
tile and  affords  an  opportimity  for  CMnpletely 
reconciling  him  and  hia  liege  lord.  The  poem 
ends  with  a  second  marriage  of  the  Cid's  daugh- 
ters, vrho,  now'weddiiuf  the  princes  of  Barcelona 
and  Navarra,  make  the  Cid  an  ancestor  of  the 
later  royal  house  of  Spain.  Other  works  of  im- 
portance in  this  anoiijanouB  age  are  the  Dieputa 
del  alma  y  el  ouerpo,  La  vida  de  Santa  Maria 
Egipoiaqua,  Libra  de  lo»  tretreyeedoriemt,  Libr* 
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d0  ApeUonio,  and  Raeim  4»  amor  oo»  loa  Jawwr 
to*  dal  ojrua  y  «h»o,  all  of  the  early  thirte^th 
eentiiry.  An  imaginative  account  of  the  Cid't 
jimtli  is  fbund  in  the  poem  termed  the  Gr&Mca 
rimadiB  (which  might  better  be  called  the  Oantar 
<fo  Rodrigo),  a  doenment  of  the  fourteenth  em- 
tory  which  has  survived  only  in  a  flfteenth-oen- 
tury  reworking.  It  relates  particularly  Bodri- 
go's  slaying  of  the  Count  of  Oormas  and  the  mar- 
rkge  of  the  youthful  dayw  to  the  Count's 
daughter,  Ximena. 

Much  greater  than  the  bulk  of  the  heroic 
poetry  preserved  is  that  of  Old  Spanish  religious, 
didactic,  and  narrative  verse.  Of  this  the  oldest 
monument  that  has  oome  down  to  us  is  the  litur- 
gical drama  El  onto  de  lo*  reyea  magot.  Some 
scholars  claim  that  it  appeared  as  early  as  1120, 
and  in  any  case  it  seems  certain  that  it  belongs 
not  very  late  in  the  twelfth  century  and  that 
oonsequently  it  is  probably  the  oldest  drama  that 
has  survived  In  any  modwn  literature.  The 

S eater  part  of  this  earhr  verse,  however,  is  in 
e  form  of  monorhymed  quatrains  called  ma- 
derna  via  and  often  mistaken  for  Alexandrines. 
There  is  no  knowledge  of  the  existence  of  this 
learned  poetry  before  the  thirteenth  century,  but 
in  the  first  half  of  that  period  it  is  found  fully 
developed  in  the  works  of  the  cleric  Gonzalo  de 
Berceo,  who  is  the  first  Spanish  poet  that  we 
know  by  name.  He  flourisned  in  thtf  first  half 
the  thirteoith  century.  Most  of  his  produc- 
tions deal  witii  religious  subjects.  There  is  now 
attributed  to  him  furthermore  a  long  poem  deal- 
ing with  profane  matter,  the  Libro  de  Aleaxmdre, 
which  relates  in  some  2600  stanzas  the  life  of 
Alexander  the  Great.  The  assignment  to  Berceo 
is,  however,  far  from  proven. 

Spanish  prose,  at  first  clumsy  and  labored, 
earliest  appeared  in  the  Dim  maiidamie»<os 
(early  thitxeenth  cmtury)  and  in  law  codes 
{Fuero  Jmgo,  1241,  and  Siete  Partidat,  1250- 
63)  and  <^cia1  documents.  The  first  use  of 
Spanish  prose  for  chronicle  purposes  is  seen  In 
the  two  Analea  Toledanoa  put  together  before 
1260.  Alfonso  X  the  Wise  <  71220^4)  wrote,  or 
had  written  under  his  direction,  many  worice 
dealing  with  the  science  of  the  time.  Qreat  value 
attaches  to  tiie  so-called  Or6nioa  gtHeral.  As 
early  as  1251  he  had  caused  to  be  made  the  trans- 
lation of  the  celebrated  Arabic  book  KaUla  et 
Digna.  Thanks  to  this  many-sided  interest  and 
encouragement  from  the  King,  moralizing  works 
and  collections  of  sententious  sayings  drawn  from 
Aiubio  sources  or  written  in  imitation  of  them 
became  rife  both  in  Alfonso's  time  and  in  the 
msuing  period.  One  of  the  Arabic  moral  an- 
tiiologies  thus  introduced  into  Spanirii  was  the 
very  pc^ular  Booadot  de  oro,  which  lived  on  in 
tile  poetical  aphorisms  <d  Sem  Tob  and  San* 
tillana. 

Sancho  IV  (1284-SS),  the  successor  of  Al- 
fonso X,  inherited  his  father's  love  for  letters, 
and  by  his  direction  there  were  prepared  trans- 
lations from  Latin,  French,  and  Provencal,  e.g., 
Li  livrea  du  Treaor  of  Brunetto  Latlni.  The 
interesting  translation,  the  Oran  oonquista  de 
Ultramar,  dealing  with  the  Crusades  and  pre- 
serving the  Buhstonce  of  French  literary  monu- 
ments now  lost,  ^raa  long  attributed  to  this  refgn. 
It  now  seems  probable  that  it  was  begun  at  a 
later  period.  According  to  the  researches  of 
Foulch^-Delbosc  and  Groussac  it  seems  likely 
that  we  shall  have  to  deny  to  Sancho  IV  the 
credit  of  having  written  the  Caatigo$  e  doeumen- 
tot,  which  is  an  adaptation  of  a  fouiteentii-een- 


tnry  CastiUan  trandatlm  of  Bgidio  Coloiina'B 
De  J^gimine  Prittoipum  (written  c.1284).  The 
translations  that  were  made,  however,  show  a 
broadening  interest  in  foreign  literature  further 
ezanplified  in  an  early  fourteentii-eentury  ver- 
8i<m  of  the  prose  Triatam.  To  the  extreme  end 
of  the  reign  of  Sancho  IV  we  must  probably 
credit  the  beginning  of  the  first  independent 
example  of  Spanish  prose  fiction,  the  OabaUero 
Cifar,  which  g^ves  ns  our  first  i^tch  of  the 
ladght-errant  and  of  the  ptaoro,  the  ehivalresque 
and  picaresque  types  in  which  Spain  was  to 
excel.  If  indeed  uie  original  version  of  the  cele- 
brated Amadia  de  Gaula  were  Spanish  (and  the 
oldest  versi(»i  and  the  oldest  references  to 
that  we  know,  are  Spanish),  it  too  must  prob* 
ably  be  assigned  to  the  end  of  this  reign. 

Literature  was  not  especially  favored  by  San- 
cho's  immediate  suocesaor,  but  a  monarch  of  in- 
tellectual force  appeajned  again  in  Alfonso  XI 
(1312-40).  The  most  important  of  the  woiiu 
which  were  prepared  under  his  direction  was  • 
series  of  chrMiicles  that  should  close  the  gap  be- 
tween his  own  time  and  the  period  with  which 
the  OrAnioa  general  of  Alfonso  X  ended,  a  work 
which  formed  the  basis  of  the  Poema  de  Alfonao 
XI.  Don  Juan  Manuel  (1282-1348),  a  nephew 
of  Alfonso  X,  played  a  more  direct  part  in  tiie 
developmrat  of  letters  at  this  time,  being,  like 
his  uncle,  one  of  the  greatest  prose  writers  in 
early  Spanish  literature.  The  great  prose  that 
had  be^  developed  for  didactic  and  historiiail 
uses  be  turned  to  the  service  of  creative  didactic 
literature.  The  most  interesting  and  important 
of  his  many  treatises  is  the  famous  framework 
of  tales  called  the  Conde  Luoanor  or  lAbro  de 
Patronio.  The  ccmtrats  of  tiie  SI  tales  comprise 
historical  or  pseudohistorical  elements  relating 
to  Spain,  matters  of  personal  experience  Arabic 
traditions,  besides  elemrats  drawn  from  Plue- 
drus,  the  Kalila  et  Digna,  the  Barlaam  story,  and 
above  all  the  general  European  stodc  of  stories ; 
and  all  are  told  in  an  original  and  unpretentious 
style. 

The  poetry  of  this  reign  includes  a  modest  and 
successful  imitation  of  the  ouadertM  via — Poema 
de  Tuiptf  or  Poema  de  Joa6.  (See  Jose,  Poeua 
m.)  Poetry  also  gives  us  the  most  important 
literary  personage  of  the  reign,  Juan  Ruiz 
(a.v.),  woo  in  tiie  Cantarea  reoomtts  his  erotic 
aoventures,  interspersing  here  and  there  fables, 
accounts  of  his  diaputea  with  Love  and  of  a 
lesson  g^ven  him  by  Venus,  wife  of  Love,  etc. 

With  the  middle  of  the  fourteenth  century  an 
artificial  form  of  the  lyric  c<mtinuing  the  tradi- 
tion of  the  troubadour  poetry  of  Galicia  and 
called  court  poetry — ^because  it  was  mainly  cul- 
tivated by  versifiers  attached  to  the  royal  court— • 
b^^  to  take  the  pla(%  of  importance  formerly 
occupied  by  epic,  religious,  and  didactic  verse. 
There  was  a  transition  period  of  some  duration, 
however,  so  that  the  ^rcMitest  development  of  the 
Provencalized  lyric  did  not  ctmie  until  the  reign 
of  John  II  (1405-64),  and  then  there  fiourished 
by  its  aide  a  humanistic  literature  bearing  the 
impress  of  the  Renaissance  movement  and  an 
allegorical  poetry  that  derived  from  the  works 
of  IMnte  and  other  Italian  poets.  Representative 
works  of  mimy  of  this  brilliant  gala^  are  to  be 
found  in  the  Vancionero  de  Baena.  The  literary 
movement  of  the  court  of  John  11  was  continued 
outside  of  Spain  by  the  poets  who,  in  the  suite 
of  Alfonao  V  of  Aragon  (1386-1468),  flocked  to 
Naples.  As  time  went  on  the  Frovenfal  Galician 
court  poetry  passed  out  of  vogue,  and  the  I^e 
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measures  of  Italj  became  predcaninant  every- 
where throughout  Spain.  Spanish  prose,  al- 
ready given  considerable  flexibility  1^  Alfonso 
the  Wise  and  Juan  Manuel,  beoomee  in  the  sec* 
ond  lialf  of  the  (ourteoith  oentury  the  medium 
of  translation  fron  ttie  elassles  of  antiquity  and, 
even  more  than  the  verse  of  this  time,  teems  with 
Latinisms.  Much  more  attractive  than  the  verse 
already  mentioned  is  the  epic  ballad  [romance), 
which  was  much  cultivated  from  the  banning 
of  the  fifteenth  century,  and  of  which  Spaih  has 
a  ritdier  literature  than  any  other  country  ex- 
cept the  British  Isles.  Here  and  there,  too,  may 
be  found  examples  of  a  charming  popidar  lyric. 

Pedro  Ltfpes  de  Ayala  (q.v.)  (183S-I407),  who 
held  important  offices  at  the  courts  of  King 
Pedro  the  Grud  and  of  Hairy  of  Traatamara, 
was  one  of  the  last  writers  of  nis  time  to  make 
any  large  use  of  the  tmadcnta  via.  This  form 
prevails  in  his  satirical  and  didactic  Rimado  de 
palaoio,  in  which  he  assails  the  social,  political, 
and  other  abuses  of  his  time.  In  the  second  part 
of  the  poem  he  Inserts,  here  and  there,  plaints, 
lament^  and  songs  to  the  Virgin,  which  are 
lyrie  in  their  nature  and  are  oomposed  in  various 
measures.  Dnring  the  rdgn  of  Pedro  the  Crud 
the  Rabbi  Santo  of  Carrita  {written  alao  8an> 
tob  and  Sem  Tob)  prepared  his  Ptacerhioa 
moralet.  This  collection  constitutes  one  of  the 
most  important  Hebrew  contributions  to  Spanish 
literature,  and  it  introduces  a  genre  which  is 
later  to  be  attempted  by  euch  writers  as  Santi- 
Uana  and  P^rez  de  Qozm&n.  Seriousness  of  pur- 
pose lacking  in  the  court  poe^,  is  present  in 
the  Dantesqne  allegory  and  vidtm  mtrodnced 
into  Spain,  soon  after  1400,  b^  Imperial,  a  native 
of  Seville,  but  of  Gkaioese  origin. 

Hie  moralizing  tenden<7  is  also  visible  in  the 
Dootrina  of  Pedro  de  Veragua  and  especially  in 
the  noted  Damza  de  la  muerte  (Dance  of  Death), 
which  seems  to  be  a  work  of  the  middle  of  the 
fifteenth  century  and  is  much  more  dramatic 
than  the  corresponding  ^eneh  work,  the  i>aiM0 
Mooahre.  The  highest  point  reached  by  culture 
in  the  reign  of  Jmu  II  (q.v.)  (1406-S4)  is  seen 
in  the  literaiy  wwks  of  Santillana,  FemAn  P«rez 
de  OuzmAn,  Mena,  and  Rodrfgues  de  la  Cftmara, 
or  del  Padrto.  To  FemAn  Perez  we  owe  the 
Clarog  varonea  de  EtpaHa  (a  pan^yric  in  verse), 
versified  Proverbio»,  and  allegorical  and  lyrical 
poems,  besides  historical  works  in  prose,  and 
especially  his  great  GeiteraoUmea  y  Semblammt. 
Rodriguez  has  left  us  ballads  and  a  little  verse 
in  tiie  ctmventional  court  manner,  berides  a  prose 
tale.  El  tiervo  lihre  4e  amor.  Ifiigo  LApez  de 
Mendoza,  Marquis  of  Santillana  Tq-T-)(I398- 
1468),  is  probably  the  most  impressive  literary 
figure  of  the  fifteenth  centn^.  He  was  one  of 
the  first  in  Spain  to  imitate  Horace,  he  imported 
the  sonnet  from  Italy,  and  he  furthered  the  in- 
fluence of  Dante  by  copying  the  tatter's  allegorl- 
cal  methods  in  his  Comedieta  de  Ponza,  his  Coro- 
naoidn  de  Jfo«s^  Jordi^  and  his  Iv^erno  de  lot 
eiMmonMios.  In  certain  other  poems  he  displays 
a  didactic  and  a  satirical  bent,  as  in  his  Prover- 
Jnog,  his  Di&logo  de  Bias  contra  fortuna,  and  bis 
Dotrinal  de  privadot.  The  nlbst  interesting  and 
certainly  the  most  entertaining  element  of  his 
poetical  work  is  that  represented  by  his  pastoral 
love  songs,  such  as  the  aerramllag.  In  proee  he 
himself  prepared  a  Carta  ol  Condettable  de  Por- 
^tgal,  a  vnrk  of  extreme  interest  and  value,  in 
which  he  appears  as  the  first  true  historian  of 
Danish  litenitare.  Hie  influence  of  Dante,  as 
mil  as  that  fd  Luean,  is  obvious  in  the  allci^ri- 


cal  Loierinto  de  fortuna  (also  called  the  Treoim- 
tat,  from  the  original  number  of  its  stanzas)  of 
Juan  de  Mena  (q.v.)  (1411-63),  and  to  him  are 
due  likewise  a  p<Mtical  eul<^  of  SaatiUana,  en- 
titied  La  ooronaektn,  and  tine  moralizing  Ooplaa 
de  lot  tiete  peoadoa  mortalet. 

During  the  r^gn  of  HcDiy  rv  (1454r-74)  there 
appeared  no  sli^t  amount  of  political  satire, 
among  the  chief  instances  b^g  the  Coplag  de 
Mingo  RemUgo.  Of  ballads  (romonoM),  as  has 
already  been  said,  Spain  was  exceedingly  produc- 
tive; in  broadsheets  or  in  oollections  (ronton- 
oeros)  there  were  published  during  the  final 
years  ot  the  fifteenth  century  and  during  the 
sixteenth  century  a  very  laige  number  doling 
with  subjects  drawn  from  the  real  or  legokdary 
history  of  Spain  and  of  Franes,  etc,  as  well  as 
with  subjects  ehiralrons  and  erotic.  Among  the 
poets  of  this  period  AntOn  de  Montoro  ( T1404- 
80)  occupies  a  special  place  by  reason  of  his 
origin  and  position  (he  was  a  converted  Jew  and 
a  tailor)  and  his  witty  indecency  and  irony. 
Oddly  enough  one  of  his  admirers  was  a  knight 
of  Madrid,  Juan  Alvarez  Gato  (71430-90),  who 
was  himself  a  graorful  wsifler  of  the  utmost 
cinumspeetion.  His  love  songs  show  a  nobility 
of  sentiment  rare  In  his  day.  Pero  Ouillto  de 
Segovia  (1413-T74)  is  at  present  known  only 
by  his  dignified  Salmoe  pemtenoialee,  since  his 
other  poems  (of  which  there  are  scarcely  30) 
are  only  now  being  collected  and  edited.  The 
greatest  poets  of  the  reign  of  Haiiy  IV,  however, 
are  Q^mez  Manrique  ( T1416-T90)  and  Jorge 
Manrique  (ri440-70).  The  former  not  only  Is 
a  graceful  lyric  poet,  but  occupies  an  important 
position  in  the  development  of  the  early  drama, 
since  two  of  his  pieces  must  be  counted  as  among 
our  earliest  specimois  of  the  reliinous  drama, 
and  two  others  take  a  similar  position  for  the 
secular  drama;  the  latter  is  remembered  for  his 
noble  Ooplas  on  the  death  of  his  father,  which 
will  assure  him  of  renown  as  long  as  Castilian 
literature  endures.  They  have  been  exqnidtely 
done  into  English  Terse  by  Loiq^ellow. 

In  Spanish  prose  of  the  fifteenth  century  the 
humanistic  work  already  begun  in  Italy  was 
zealously  carried  on.  There  was  much  transia* 
tion  of  the  classics  of  antiquity  and  of  the  mod- 
em Latin  writings  of  Boccaccio  and  others.  Ec- 
clesiastical Latin  authors  also  rec«ved  some 
share  of  attention,  and  works  were  introduced 
from  the  French,  Catalan,  and  Italian,  those  of 
Boecaoi^o  being  particularly  popidar  for  transla- 
tion purposes.  The  influaice  of  all  these  trans- 
lations— and  especially  those  fnnn  Plntardi, 
Livy,  and  Valerius  Maximue — manifested  itself 
in  the  development  givm  to  the  writing  of  his- 
tory. L6pez  de  Ayala  had  already  continued 
the  official  chronicle  of  the  realm  [Crihucae  de 
loa  reyea  de  Caatilla) ;  Alvar  Oan^a  de  Santa 
Maria  (died  1460)  and  Di^  de  Valera  ( T14I2~ 
87)  worked  upon  the  Or6nioa  del  rey  Juan  II, 
and  tiie  latter  worked  on  tiie  Ordmoo  de  BspaHa 
(1482)  and  the  Memorial  de  Haeafla»;  EKego 
Enrfquez  del  Castillo  (fl.  1467)  wrote  the  Crd- 
nioa  de  Enrique  IV;  and  Hernando  del  Pulgar 
(n436-T93)  and  Andres  BemAldez  (fl.  1488- 
1513)  prepared  accounts  of  the  reign  of  Ferdi- 
nand and  Isabella.  Tbere  also  appeared  a  multi- 
tude of  chronicles  dealing  with  the  lives  of  in- 
dividual personages.  No  little  interest  attaches 
to  the  Or6niea  Sarraaina  (cl443)  of  Pedro  de 
GmtoI,  which  gives  the  whole  legendary  history 
of  Roderick  the  Goth.  We  shonld  remember  too 
that  Alonso  de  Palenda  (1423^92),  1^  vrriting 
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his  Cr6niaa  de  Enrique  IV  in  lAtin,  deprived 
hinueU  of  the  poattion  in  Spanish  prose  to  which 
his  talents  mmde  him  eligible. 

In  French  stcnies  of  a  pseudohifltorical  nature 
the  Spaniards  had  veir  early  begun  to  take  a 
serious  interest,  and  uiese  stories,  particularly 
those  treating  the  maiih-e  de  Bretagne,  were  to 
play  an  important  part  in  connection  with  the 
development  of  prose  fiction  in  Spain.  The  court 
poetry  of  the  reign  of  John  II  (first  half  of  the 
fifteenth  century)  is  full  of  references  to  Arthur 
and  his  knights  of  tiie  Round  Table,  to  Merlin, 
and  to  the  Quest  of  the  Holy  Grail.  Charle- 
mafRie  and  Ridand  are  still  named  along  with 
thelteroes  of  the  Round  Table,  but  they  obviously 
have  no  longer  the  same  living  interest. 

With  the  Cahallero  Cifar,  of  the  last  half  of 
the  thirteentii  century,  we  saw  the  first  inde- 
pendent work  of  fiction  in  Spain,  and  this  was 
followed,  probably  only  a  little  later,  by  one  of 
the  most  famous  of  all  modem  romances,  the 
AmadUdeGituia.  (See  Ahadib  <Mr  Oaul.)  This 
important  work,  which  is  rarobably  not  Spanish 
In  its  original  form  (see  Vabco  de  Lobqba), 
may  lay  claim  to  no  small  amount  of  originali^ ; 
it  accepts  the  el^ents  at  the  basis  of  the  French 
courtly  romance,  but  it  develops  them  in  its 
own  way,  for,  though  retaining  the  traditional 
service  of  woman  and  quest  of  adventure,  it 
stresses  the  virtuous  qualities  of  the  hero  no  leas 
than  his  courtliness,  smnething  that  the  French 
romances  had  not  done.  In  uu  form  In  which 
we  possess  it  the  Amadia  is  due  to  Garcf  Or- 
dfifiez  de  Montalvo  (q.v.),  who  completed  his  re- 
daction of  it  between  1492  and  1604  and  pub- 
lished in  1508  the  earliest  version  that  we  have. 
It  consietfl  of  four  books.  The  Amadit  was  the 
forerunner  of  many  similar  romances  which  en- 
joyed enormous  vogue  in  the  sixteenth  century. 
For  many  years  these  chivalresque  novels  were 
tiiou^t  to  be  wild. exaggerations.  As  we  become 
more  familiar  with  the  Pmso  honroao  de  Buero 
de  QuiAonee  (which  is  the  detailed  account  of 
an  entire  tourney,  written  by  Pero  Rodriguez  de 
Lena,  who  was  an  eyewitness  of  the  event,  which 
occurred  in  1434)  we  begin  to  realize  that  in 
most  cases  the  chivalresque  novels  are  only  pale 
reflexes  of  what  actually  was  the  usual  happen- 
ing, and  that  in  few  respects  do  they  go  bejnmd 
the  reality. 

In  imitation  tA  Boccaccio's  FiomiMtta,  which 
had  been  translated  about  the  middle  of  the  fif- 
teenth century,  the  tale  was  now  attempted  in 
Spain;  noteworthv  instances  are  Rodriguez  del 
Padrto's  Biervo  hbre  de  amor  and  El  o&reel  de 
amor  of  Di^^  de  San  Pedro.  Xorelistic  and 
didactic  in  its  manner  is  the  Trabaioa  de  Sir- 
culet  of  Enrique  de  Villena  (1384-1434).  One 
of  the  most  original  and  entertaining  works  of 
fhe  whole  period  appeared  in  1438;  this  is  a 
satire  on  womankind  by  Alfonso  Martinez  de 
Toledcs  chaplain  to  John  II  and  archpriest  of 
Talavera  ( 71398-T1470),  entitled  De  lot  vicioa 
de  l<u  malaa  mujeret,  but  also  called  the  Gor- 
baoho.  For  the  other  side  of  the  picture  one 
should  read  the  lAbro  de  las  olarae  e  virtuosaa 
mitgeree  (1448)  of  Alvaro  de  Luna  (q.v.)  ( TI385- 
1463).  Of  decided  interest  for  the  study  of 
folklore  are  the  Hcdnvw-Spanish  and  the  al- 
jamfa  documents,  in  which  the  Jews  and  the 
Moors,  writing  in  Spanish,  but  using  respectively 
their  Hebrew  and  Arabic  characters,  created  a 
rather  considerable  literature  of  their  own. 
Many  of  the  documents  in  question  belong  to  the 
flfteemth  century,  and  especially  the  most  im- 


portant of  them  all,  the  previouBly  mraifcioned 
Poema  de  JoH,  which  gives  a  Mohammedan  ver- 
sion of  the  story  of  Joseph. 

The  sixteenth  century  ushers  in  the  classic 
age  of  Spanish  letters,  that  period  which  ex- 
tends into  the  second  half  of  the  seventeenth 
century  and  is  generally  known  as  the  golden 
age.  The  influence  of  Italy  and  the  Renaissance, 
which  had  been  so  strong  during  the  preceding 
century,  persists,  but,  contrary  to  what  happened 
in  other  European  lands,  it  does  not  tend  to 
bring  about  any  disBolutim  of  oontinnity  as  be- 
tween the  old  and  the  new.  The  ancient  Church 
ronains  unaffected,  and  the  hunumistic  paganism 
of  the  Renaissance  gets  no  foothold  in  Spain.  In 
lyric  verse  Italian  forms  prevail,  but  the  subject 
matter  is  only  partially  affected  by  influences 
from  without.  A  realistic  movement,  marked  by 
a  strict  application  of  keen  powers  of  observa- 
tion, guides  the  devdopmrat  of  the  novel,  which 
is  penected  by  Cervantes  in  the  rdgn  of  PlUlip 
n.  The  ballad  cmtinues  to  be  a  favorite  form, 
and  it  contributes  to  the  rise  of  the  drama.  The 
drama,  giving  fullest  expression  to  the  natiwal 
and  religions  ideals  of  the  Spaniard,  constitutes 
the  greatest  glory  of  the  golden  age. 

Already  in  the  fifteenth  century  Santillana  had 
imitated  the  structure  of  the  Italian  sonnet,  but 
in  this  innovation  he  bad  bad  no  followers;  it  r» 
mained  for  the  Cat^an  Boacin  (q.v.)  (e.l4&(k 
ISti)  to  establish  Italian  verse  mewiods  in  Om- 
tilian.  A  better  poet  than  BoscAn  is  bis  friend 
and  companion  in  the  work  of  innovation,  Oard 
Laso  de  la  Veffa  (q.v.)  (1603-36).  Petrarch  is 
the  chief  model  of  the  lyric  poet,  but  so  far  as 
content  is  concerned,  the  love  lyric  of  Petrarch 
did  not  differ  very  materially  from  that  already 
cultivated  by  the  Spaniard;  the  real  innovation 
was  a  formal  <me.  Moreover  the  older  Castilian 
measures  wore  not  cast  adde;  even  those  who 
favored  most  warmly  the  use  of  the  imported 
forms  continued  to  employ  the  dmnestic  fonns. 
A  third  lesdlng  representative  of  the  movnnent 
was  Diego  Hurtado  de  Mendoza  (1503-76) ;  de- 
ments of  refinement  still  lacking  in  the  art  of 
the  three  poets  mentioned  were  added  by  writers 
such  as  Fernando  de  Acofia  (c.l60O-c.l58O) ,  Ou- 
tierre  de  Cetina  (  ri618-57 ) ,  and  the  Portuguese 
Gregorio  Silvestre  (1580-^).  In  the  second 
half  ci  tiie  sixteenth  century  the  followers  td 
Oarcf  Laso  fmned  two  main  groups,  the  sdiool 
of  Seville  and  the  coterie  at  Salamanca;  minor 
groups  were  those  at  Qranada  and  in  Valmcla 
and  Aragon.  The  head  of  the  school  at  Seville 
was  Fernando  de  Herrera  (T1534-97),  who  is 
noted  both  for  the  purity  of  his  style  and  the 
richness  of  his  diction,  l>est  exhibited,  perhaps, 
in  his  hymns  on  the  battle  of  Lepanto  and  on 
the  tragic  fiato  of  the  Portuguese  Kii^ 
Sebastian.  Hie  most  important  member  of  the 
Salmantine  group  was  the  diarming  poet  Lufs 
de  Ledn  ( T152S-V1),  whose  religious  and  mystic 
strains  have  never  ceased  to  please.  Allied  to 
him  in  spirit  are  the  other  mystic  poets  San 
Juan  de  la  Cruz  ( 1642-91 )  and  MalOn  de  Chaide 
(f 1630-96).  The  religious  lyric  may  be  seen 
at  its  best  in  the  Romancero  espiritual  of  Valdi- 
vielso  (died  1638)  and  in  the  Rima»  taeraa  of 
Lope  de  Vega. ;  its  v<^e  hemn  to  decrease  when 
that  of  the  conceptism  of  Ledesma  and  his  fel- 
lows b^n  to  grow.  An  overatressing  of  the 
importance  of  the  formal  side  of  things  and  an 
undue  straining  of  the  means  necessary  to  the 
attainment  of  perfection  of  style  led,  in  the  early 
years  of  tiie  seventeenth  century,  to  the  pdt^timi 
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of  the  Und  of  lyric  nuumerism  wUeh  Is  known 
in  Spain  as  oulteram»tno,  and  which  is  paralleled 
by  the  Maxintam  of  Italy,  by  the  euphuism  of 
l^iglind,  and  by  the  pr^ioeitfi  of  France.  Luis 
de  G6ngora  ( 1561-1627 )  was  the  founder  of  this 
artificial  style,  which  is  therefore  often  called 
Goneorism.  Its  charactu-isties  of  bombast,  ob> 
seurity,  and  general  eztrava^iance  are  fully  ex< 
Ubited  in  the  BOHsalled  Boledadea  of  GMnAorm. 
Even  omtemporariea  of  so  high  an  order  of  tal- 
«it  as  Lope  de  Vega  and  Francisco  04teez  de 
Quevedo  (1580-1646),  who  at  first  opposed  the 
dongoristic  moTement,  later  adopted  many  of  its 
methods.  As  a  poet  Quev^o  was  most  success- 
ful in  his  satires,  whidi  are  full  of  the  spirit  of 
Juvenal.  The  lyric  poets  of  the  seventeenth  cen- 
tury were  lenon:  Mira  de  Amescna  (q.v.) 
<?1678-1044),  EstOan  llaauel  de  VlUesES 
(1589-1669).  Salvador  Jacinto  Polo  de  Medina 
<fl.  1686),  Francisco  de  Borja,  Principe  de  Es- 
qaUsche  (1681-1658),  and  the  dramatist  Cal- 
derOn  were  but  a  few  of  them.  With  the  facil- 
ities now  provided  by  the  printing  press  it  be- 
came possible  to  make  extensive  collections  of 
the  ballads  {rotnancet),  which,  previous  to  the 
end  of  the  fifteenth  century,  seem  to  have  sur- 
vived only  through  oral  tradition. 

There  appeared  during  the  siglo  de  oro  more 
than  200  poems  belon|ring  to  the  category  of  the 
artifldal  epic  Of  theee  tiie  most  important 
deal  with  aubjeets  appertaining  to  the  mitional 
history;  many  treat  rellgiouB  matters,  and  muiy 
otiiers  are  of  the  class  of  the  chivalrous  epic. 
They  are  mainly  written  in  octaves,  only  occa- 
sionally in  blank  verse  {vertoa  t%ieltoa).  Chief 
among  the  epics  of  an  historical  character  is  the 
Araueana  of  Alonso  de  Ercilla  y  Zafiiga  (q.v.) 
(1633-04),  written  by  a  soldier  who  here  nves 
the  results  of  bis  erperieaee  in  the  wars  <a  the 
Spaniards  with  the  Araucaniaa  Indians.  The 
historical  value  is  still  of  a  hi^  d^ee  in  the 
ElegiOM  de  varonea  Uvatrm  de  Uu  Indiaa  (first 
part  printed  1589)  of  Juan  de  Castellanos  (q.v.) 
(1522-n607)  and  the  Argmtina  of  Barco  Cen- 
tenera.  The  imagination  plays  a  larger  part 
than  the  historieal  fact  in  ue  Auatriada  of  Juan 
Snib  (1547-e.l600).  In  the  period  of  greatest 
dramatic  productivity  tiie  historieal  epic  gradu- 
ally wanes  in  importance;  the  NApole9  reoupe- 
rada  of  Franciaoo  de  Borja  (1651)  is  one  of  the 
last.  A  place  apart  Is  occupied  by  the  Atnantea 
de  7eruel  ( 1616)  of  Juan  TagQe  de  Salas,  which 
the  author  pretemded  to  be  an  historical  account 
of  the  truic  fate  of  the  famous  lovers.  The  Ver- 
rilian  epie  was  made  known  to  many  by  the 
Enetdn  of  Hemindev  de  Vdatoo  (1667) ;  aitw 
the  appearance  of  Bosefln's  F4bula  de  Leandro  y 
Bero  myliiologieal  episodes  from  classic  antiq- 
uity were  made  the  tiione  of  poems  by  Hurtado 
de  Mendoza,  Lope  de  Vega,  Montemayor,  Q6n- 
gora,  etc.  The  Italian  epic  of  the  Owgueoento 
was  transplanted  to  Spain  and  was  made  the 
subject,  not  only  of  verse  translations,  but  also 
of  amplifications  and  continuations,  some  of 
thew  utter  dealing  with  Spanish  history  or 
If^end.  A  rdigions  epic  deserving  of  ntrte  is 
Azevedo's  Cream&»  del  mundo  (1615),  beine  re- 
markable in  thAt,  Imitating  the  Semawte  of  Du 
Bartas,  it  shows  a  resumption  of  literary  rela- 
tions with  France.  The  mock  heroic  of  Greece 
and  Italy  finds  an  echo  in  Juan  de  la  Cueva's 
Batalla  '  de  nmoe  y  ratonet,  Villaviciosa's 
Motquea  (1615),  and  Lope  de  V^'s  Oato- 
mamita. 

Tba  tendency  to  fill  Spanidi  prose  with  I«tla- 


isms,  so  strong  in  the  preceding  period,  now 
yields  to  a  feeling  which  finds  a  naiive  dignity 
in  the  mother  tongue.  Juan  de  Vald^  in  hu 
DiAlogo  de  la  leng%M  (c.1636),  initiated  the  sci- 
entific study  of  the  grammatical  and  stylistie 
peculiarities  of  Castilian.  Comparative  perfec- 
tion of  form  is  attained  in  Mariana's  (q.v.) 
(71536-1624)  Siatoria  de  Eapalia  (1601,  etc.). 
tiie  first  thoroughly  good  -account  of  Castlliui 
history  based  <m  the  study  of  documents.  In 
his  Aguiemi  y  arte  de  imgenio  Baltasar  Oradfln 
(1601-68)  gave  the  law  bo(A  of  that  system 
of  literary  mannerisms  termed  conceptism;  he 
also  ^t  the  attention  of  contanporaries  and 
posterity  by  his  aphoristic  and  sententious  say- 
ings of  various  kinds.  Religious  literature  of 
a  mystic  and  ascetic  nature  must  occupy  an  im- 

Krtant  place  in  the  annals  of  the  tune;  it  is 
it  represented  by  the  writings  of  Luis  de  Le6n 
(q.v.)(n62S-01).  Son  Juan  de  la  Gnu  (St 
John  of  the  Cross)  (1642-91),  Maldn  de  Chaide 
(T1530~T1606).  Luis  de  Onmada  (n604-88), 
and  Santa  Teresa  de  Jesfls  ( St.  nieresa ) 
(1505-82). 

Preceding  the  period  of  activity  of  Cervantes 
we  have  tiie  contlnuati<m  of  the  chivalric  novd, 
the  pastoral  novel,  the  narrative  form  as  ex- 
hibited in  the  CeUetina,  and  the  earliest  of  the 
picaresque  novels.  Of  the  posterity  of  the 
AmadiMt  the  unsurpassable  type  M  the  romance 
of  chivalry,  are  a  number  of  continuations  deal- 
ing with  the  adventures  of  Florisando,  Listiarte 
of  Greece,  Peridn  of  Wales,  Amadis  of  Greece, 
and  similar  heroes.  Hardly  less  a  favorite  than 
the  Amadia  was  an  imitation  of  it  entitled  PaU 
merUn  de  Olica  (1511),  which  in  its  turn  was 
made  the  subject  of  other  continuations  and  imi- 
tations. The  bodEB  of  chivalry  prepared  tJie  way 
for  the  pastoral  romance^  In^^nced  Into  Span< 
ish  by  Jorge  de  Mmtcanayor  (q.v.)  (71620-61), 
who  founded  his  Diama  on  the  Arwtdia  of  tiie 
Italian  Sannazaro.  For  contemporaries  a  good 
deal  of  the  interest  in  the  Diana  and  its  kindred 
depended  upon  the  pergonal  allusions  c<Hivfnred 
hf  the  characters  and  in  the  dialogue.  The 
TraguMmediia  de  Calitto  y  Melibea  (later  termed 
the  Oelettima)  was  published  at  Buivos  in  1499 
(the  first  edition  we  know,  although  probably 
not  the  first  editicm)  and  appeared  in  an  am- 

{ilified  form  at  Salamanca  in  1502.  Althou^ 
t  is  called  a  traji^omnedy,  it  cannot  in  ite  pres- 
ent form  have  ever  been  capable  of  scenic  rep- 
resentation, and  it  is  certainly  more  a  novel  than 
a  play.  Chi  account  of  its  q>irited  action  and 
of  the  development  which  the  CeleetMO  gave  to 
tiie  handling  M  dlalc^ne  and  the  ddineation  of 
eharaeter,  It  exerted  an  influoioe  upon  both  later 
dramatists  and  novelists.  It  soon  provoked 
continuations  and  imitations,  and  a  connection 
may  even  be  traced  out  between  it  and  the  Dorotea 
of  Lope  de  Vega.  The  realistic  tendencies  evinced 
in  the  Geletttna  are  equally  pronouinced  in  the 
first  of  the  picaresque  novels,  the  anonymous 
LazariUo  de  Tormet  (1664),  long  ascribed  to 
Dl^  Hurtado  de  Maidosa,  atthoi^  that  a»- 
crl^ion  la  to-day  doubted.  In  this  novel  we 
follow  tiie  career  of  a  rogue  (pfooro),  who,  be- 
ginning as  the  guide  {la^iHtlo)  of  a  blind  b^- 
gar,  deceives  him  and,  passing  into  the  service 
of  other  personages  representmg  various  ranks 
of  life,  shows  himself  no  less  ready  to  h«niile 
them.  There  Is  no  attempt  at  palliation  of  the 
truth ;  it  is  a  picture  of  the  bald  and  iniquitous 
fact  that  is  presented  to  m  in  the  LaxarUlo 
and  its  sncoeBSors.   Two  other  h^ly  sneeessful 
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bofdcB  in  this  genre  were  the  Gwm&n  de  Al- 
faraohe  (1690)  of  Mateo  AlemAn  (1S47-?1614) 
and  Qnevedo'B  Vida  del  Bitto6ti,  ottm  called  Bl 
Onm  TaoaAo  (1626). 

Realistic  fiction  of  the  siglo  de  oro  culminatea 
in  the  magnificent  Don  Quijote  of  Miguel  Cer* 
Tantes  de  Saavedra  (q.v.)  (1547-1616),  a  novel 
in  which  the  matter-of-fact  philoe(^hy  of  Saneho 
Panca  stands  in  sharp  contrast  with  the  gro- 
tesque idealism  of  his  mast^.  It  is  not  imi^ob- 
able  that  Cerrantes  wrote  the  book  in  order  to 
destroy  the  vogue  of  the  chivalrous  romances, 
although  it  may  he  urged  tiiat  their  popularity 
wag  already  on  the  wane  and  that  at  the  most 
he  simply  gave  them  the  ooup  de  grdoe.  Don 
Quijote  (usually  Don  Quicaote  in  English)  has 
beccnne  one  of  the  world's  imperishable  books. 
The  first  part  it  was  published  in  1606 ;  the 
second  part  ms  hurriedly  prepared  for  the  press 
in  1615,  in  order  to  baffle  the  designs  of  a  certain 
Avellaneda,  who  hod  published  a  spurious  sequel 
to  tiie  novel  in  1614.  Cervantes  had  much  less 
Buooess  in  another  novel,  the  Persilea  y  BigiS' 
munda  (published  posthumously),  but  that  he 
could  handle  the  shorter  tale  with  skill  is  proved 
1^  his  NotvUu  ejemplaret.  Among  those  who 
onltivated  the  tale  after  the  tinw  of  Cervantes 
were  de  Vega,  Tirso  de  Molina  (in  his  (Ti- 
garrtUes  de  Toledo,  1624),  Montalbfin  (Para 
todoa,  1632),  Maria  de  Zayas,  Soldrzono,  Salas 
Barbadillo,  and  Luis  V£lez  de  Guevara  (with  his 
famous  Diablo  oojuelo,  1641,  the  source  of  Le- 
sage's  Diable  boitmai].  Quevedo  (q.v.)  (1680- 
1645)  was  the  fwemost  of  the  prose  satiriets  of 
the  age;  in  his  witty  and  sarcastic  SueHos,  oar- 
taa  del  odbaliero  de  la  femuta*  etc,  he  cries  out 
against  abuses  with  which  bitter  personal  experi* 
ence  had  made  him  acquainted. 

As  a  literary  form  the  drama  had  been  prac- 
tically unrepresented  since  the  end  of  the  twelfth 
century,  but  now,  at  the  end  of  the  fifteenth 
century,  it  was  to  revive  and  receive  an  unsur- 
passed development.  Except  for  the  three  or 
four  halting  efforts  made  by  Santillana,  GOmez 
Manrique,  and  others,  Juan  del  Encina  (c.l468- 
1634)  begins  the  new  order.  Encina  spent  some 
years  in  Italy;  benoe  an  Italian  influence  on  his 
work  is  not  improbable.  The  comic  elements  in 
some  of  the  pieces  may  show  an  influence  of  the 
French  farce.  Dlscdples  of  Encina  were  Lucas 
Fem&ndez,  who  employs  the  terms  farsa  and 
oomedia,  the  Portuguese  Gil  Vicente,  and  Torres 
Koharro  (q.v.)  (died  T1631),  whose  art  shows 
coneiderable  prc^ess  over  that  of  the  master. 
In  his  plays  we  meet  for  the  first  time  with  a 
division  into  acts.  The  pieces  ot  the  foregoing 
auUiors  were  Intended  for  the  r^ned  audiences 
of  tiie  oourt;  thoseof  Di^Sfinchez  (cl5SO-47) 
seem  to  have  been  meant  for  performance  amid 
more  popular  surroundings.  Italiaji  influence  is 
unmistakable  in  the  ootneditu  of  Lope  de  Rueda, 
an  actor  (tl510-65),  famed  for  his  short  and 
witty  paaoB  or  entremeaes.  The  Latin  tragedy 
is  obviously  imitated  in  the  first  really  impor- 
tant Spanish  tragedy,  the  Numanoia  of  Cer- 
vantes. AvmdaOo  in  1633  first  adopts  the  divi- 
sion into  three  acts  instead  of  five.  Juan  de  la 
Cueva  (q.v.)  (C.1660-C.1609),  the  first  Spanish 
dramatist  to  deal  with  incidents  taken  from  the 
national  history,  adapUA  a  divirion  into  four 
acts. 

But  by  common  consent  there  ia  awarded  to 
Lope  de  Vega  (q^.)  (1562-1635)  and  to  his 
younger  compeer,  Pedro  Galder6n  de  la  Barca 
(q.T.)  (1000-81),  supremacy  among  the  many 


gifted  dramatic  authors.  Inventive  beyond  con- 
ception and  amazingly  prolific  in  production. 
Lope  is  known  to  have  composed  over  1600  plays, 
irrespective  of  a  number  of  autoa  (one-act  plays 
of  a  religious  and  all^;orical  nature),  loaa 
(preludes),  and  mtremeaee  (interludes) ;  of 
these  pieces  about  500  are  still  extant.  The  num- 
ber 01  enduring  masterpieces  among  his  plays 
is  ronarkably  large,  especially  in  the  case  of  his 
historical  dramas,  such  as  El  mejor  aloaide  el 
rey  and  Lot  T'ello*  de  Meneaee;  and  we  even  still 
find  hardly  less  interesting  and  powerful  than 
they  such  a  play  as  the  Eetrella  de  aevilla  and  not 
a  few  of  his  comediaa  de  capa  y  etpada,  or  plays 
dealing  with  everyday  life.  Lope's  disciples  in- 
cluded Mira  de  Amescua  (q.v.)  (c.l57»-1644), 
Luis  V«lez  de  Guevara  (q.v.)  (1579-1644),  Mon- 
talb&n,  and  RvSz  de  AlaroAn  (q.v.)  (died  1630). 
AlarcOn  wrote  the  comedy  La  verdad  aoapeohovi, 
the  model  of  Oomeille's  Mentmr.  In  talent  Lope 
was  most  nearly  approached  by  the  cleric  Gabriel 
T«llez  (q.v.)  (1671-1648;  known  also  br  the 
pseudonym  'Hrso  de  Molina).  Nor  should  we 
omit  the  product  of  the  Valencian  school,  so 
called,  and  especially  Guillen  de  Caatro  (1560- 
1631)  with  his  Mooedadee  del  Cid^  which  served 
ComeiUe  as  bans  for  his  Le  did. 

After  Lope^  death  GalderOn  reigned  on  the 
stage.  Though  less  inventive,  Cuderdn  paid 
more  attrition  to  details  of  form,  simplifying 
somewhat  the  multitudinous  metrical  forms  in 
use  in  the  drama.  In  philosophic  insight  he 
was  inferior  to  Lope,  yet  in  La  vida  ee  stteAo 
(Life  is  a  Dream)  he  cannot  really  be  deemed 
nnsuccesBful  in  his  endeavor  to  give  dramatic 
reality  to  one  ot  tiie  most  traoscoidental  of 
ideas.  He  first  gave  great  importance  on  the 
boards  to  the  pundonor  (the  point  of  honor)  as 
an  actuating  impulse  of  the  Spaniard's  life,  and 
he  gave  its  greatest  development  to  the  stock 
figure  of  the  gr(u>ioao,  or  clown.  He  devoted  no 
little  attention  to  the  type  of  religious  play 
called  the  auto  aaoramental.  Of  his  followers 
two  were  men  of  distinguished  talents:  Fron- 
cisco  de  Rojas  Zorrilla  (1607-«.1660),  who  pro- 
duced the  oasellent  play,  Del  rey  abajo  ninguno, 
and  Agustfn  Moreto  {0.I6I8-6O),  to  whom  we 
owe  Bl  de$d^  eon  el  detd^ 

Swift  and  deep  was  the  decline  in  Spanish  let- 
ters tliat  followed  the  aiglo  de  oro,  and  it  went 
hand  in  hand  with  a  decay  In  things  national 
and  political,  which  the  advent  of  the  French 
Bourbon  house  to  the  throne  oould  do  little  to 
check.  By  the  opming  years  of  the  eighteenth 
century  Gimgorism  had  Mioroug^ly  vitiated  lyric 
verse,  the  novd  had  become  unimportant,  and 
the  stage  was  controlled  by  dull  or  absurdly 
fantastic  imitators  of  the  older  national  drama. 
Not  a  single  Spanish  writer  of  the  first  order 
made  his  appearance  during  the  first  three 
decades  of  the  eighteenth  century,  and  during 
that  period  the  only  event  of  importance  was  the 
establishment  in  1714  of  the  Spanish  Academy 
(La  Real  Academia  Espafiola),  whose  diction- 
ary, whidi  appeared  in  six  large  volumes  in 
1726-30,  was  so  fine  a  piece  of  work  that,  de- 
Bpite  its  obvious  defects,  there  was  no  dictionary 
in  any  language  of  Europe  to  compare  with  it. 
With  the  fourth  decade  came  a  new  movement, 
the  chief  object  of  which  was  to  chasten  popular 
taste  by  the  introduction  of  foreign  sesthetic 
canons,  particularly  those  of  France.  The  im- 
pulse to  the  new  movement  was  given  by  Ignacio 
de  Luzftn  (q.v.)  ( 1702-54),  a  man  of  great  talent 
and  greater  culture,  who  set  forth  in  nis  PoHioa 
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{ 1737 )  the  principles  that  ought  to  govern  poetic 

firoduction.  LuzOn  preached  that  the  various 
iteraiT  genres  should  not  be  intermingled  and 
that  the  Spanish  drama  should  be  subjected  to 
the  French  q^stem  of  unities.  The  doctrines 
which  he  thus  laid  down  were  taken  up  and  ap- 
plied his  disciples  Ifaaarre  (1A89-1751 ) ,  Mon- 
tiano  (1699-1764),  the  author  of  two  tragedies 
(Virgimia  and  AtatUfo),  and  hy  Luis  Soek  Ye- 
lAaquez  (1722-72),  in  his  Origenea  de  la  poeria 
oasMUma  (1764),  which  can  more  profitably  be 
consulted  in  the  enlarged  translation  ( 1769 )  hy 
johann  Andreas  Dieze.  In  his  Teatro  cHtico 
(1726-39)  and  in  bis  Cartas  eruditaa  y  cunoaat 
(1742-60)  Benito  Feyjdo  y  Montaiegro  (q.v.) 
(1676-1764)  flrrt  made  known  to  a  uuge  put 
of  the  Spanish  nation  many  of  the  sdentiflc  de* 
velopmaits  and  disoovo-ies  of  the  age.  J086 
Francisco  de  Isla  (1703-81),  in  his  amusing 
though  rather  Itmg-winded  novel,  Hiatoria  del 
famoao  predicador,  Fray  Oerundio  de  Campazas 
(17S8),  ridiculed  unmercifully  the  extravagance, 
ignorance,  and  pedantry  Uiat  characterized  most 
of  the  pulpit  eloqu«ice  of  his  time.  Isla  is  also 
famous  for  hie  utempt  to  appTOpriaia  to  Span- 
ish literature  the  Oil  Blaa  of  Cesage,  his  own 
translaticHi  appearing  posthumously  (1783). 

A  party  headed  by  Vicente  Garcia  de  la 
Hnerta  (q.v.)  (1734-87)  strove,  but  ineffectually, 
to  curb  the  growing  taideocy  to  imitate  French 
models.  On  the  other  hand  the  followers  of 
LuzAn  formed  (c.n71)  a  strcmg  school,  known 
as  the  Salamancan  school.  The  foronost  mem- 
ber of  this  new  school  was,  Juan  Meldndez  Vald^ 
(q.T.)  (1754-1817).  His  little  volume  of  lyrics 
shows  more  true  poetic  sentiment  than  anyuiing 
that  had  preceded  them  since  the  days  of  the 
masters  of  the  sixteenth  and  seventeenth  cen- 
turies. Of  ctmsiderable  merit  were  Jos^  Iglesiaa 
(q.v.)  (1748-91),  best  known  for  his  let- 
rUla*;  Cienfuegos  (q.v.)  (1764-1809),  whose 
lyrics  come  nearest  to  those  of  Mel^ndes  in  the 
expression  of  genuine  feeling;  and  Diego  Gon- 
zAlez  (1733-94).  It  was  in  the  drama  tiiat  the 
imported  Frendi  dassicism  was  to  have  its  real 
triumph.  To  be  sure,  one  writer  of  more  than 
average  ability,  Ram6n  de  la  Cnu  (q.v.)  (1731- 
04).  still  kept  alive  the  traditions  of  the  Spanish 
sti^  of  the  golden  age  in  his  humorous  little 
plays  called  sainetea,  Imt  he  stood  alone.  It  was 
only  natural  that  men  of  taste,  like  Nicolfts  Fer- 
nandez MoraUn  (q.v.)  (Moratin  the  Elder,  1737- 
80)  and  the  dramatist  statesnuui  Jovellanoe 
(q.v.)  (1744-1811),  should,  in  their  love  for  mod- 
eration and  Older,  seek  to  devaie  the  fallen  stage 
by  adopting  for  their  own  ctHnpositions  the  rijfid 
principles  of  the  French  theatre.  But  neither  of 
these  became  a  favorite  with  the  masses,  and  it 
remained  for  Leandro  Fem&ndez  de  Moratin 
(q.v.)  (1760-1828),  the  son  of  Nicolfis,  to  com- 
poae  dramas  governed  by  the  French  rules,  that 
oould  ci4)tivate  Spanish  audiences.  Moratin  the 
Yorawer  brings  us  over  the  threshold  of  the  nine- 
teoith  century;  still  he  belongs  properly  to  the 
eij^teanth  eentary.  An  enthusiastic  admirer  of 
Moliire,  he  both  imitated  and  translated  plays 
of  that  great  dramatist.  By  means  of  a  happy 
blending  of  the  spirit  of  romantic  intrigue  with 
the  cold  precision  of  French  rules  he  made  his 
masterpiece,  t^e  81  de  las  niHas  (1806),  obtain 
at  once  the  popularity  that  it  has  never  since 
lost,  and  that  cmstitutes  it  tiie  first  masterpiece 
IHTodnced  for  the  Spanish  stage  since  the  days 
of  Lope  and  CalderAn. 
SpMiish  literature  of  the  nineteenth  eoitnry 


begins  with  the  patriotic  poets,  Manuel  Job4 
Quintana  (q.v.)  (1772-1867)  and  Juan  Kicasio 
Galley  (q.v.)  (1777-1863),  whose  lyrics  voice 
the  sentiments  of  a  party  sprung  up  to  combat 
the  French  invader.  Quintana  was  the  Tyrtteus 
of  the  struggle  against  the  Napoleonic  arms, 
and  he  attained  his  greatest  success  in  tiie  heroic 
ode  {Al  armamento  de  (m  provineiaa  contra  los 
Franceses  and  A  Eapafia  ^espu^  de  la  revoht- 
ddn  de  Marzo,  1808 ) .  His  friend  Gallego  is  also 
seen  at  his  best  in  the  burning  patriotic  lyric 
(e.g.,  El  do8  de  Mayo),  and  although  tiie  bulk 
of  his  verse  is  slight,  he  was  a  good  literaiy  ar- 
tist. The  classic  ufluence  still  dominated  Quin* 
tana  and  Qallcso  and  is  no  less  clearlv  marked  in 
tiie  members  ctf  a  poetiod  coterie  which  rivaled 
the  Salamancan  school  and  may  conveniently  be 
termed  the  SeviUan  school.  The  members  of  this 
school,  of  whom  the  i^ief  were  Manuel  Marta  de 
Arjona  (1771-1820),  Job«  Maria  Blanco  (1775- 
1841,  known  in  tiie  history  of  English  literature 
as  Blanco  White),  Alberto  Lista  (q.v.)  (1775- 
1848),  and  F«lix  Job«  Reynoeo  (177^1841), 
sought  to  reform  the  prevailing  bad  taste  by  set- 
ting up  the  authority  of  a  re^iectable  dassie 
taidition.  What  littie  influence  th^  had  was 
favorable  to  the  restoration  of  %  proper  asthetio 
sense  in  Spanish  literary  aims,  and  they  also 
helped  to  improve  the  purely  formal  side  of 
Spanish  verse  by  developing  rhyme  and  metre. 

In  the  thirties  of  the  nmeteenth  century  the 
Romantic  movement  b^an  to  appear  in  the 
Spanish  Prainsula,  somewhat  belated,  indeed, 
but  none  the  less  sweeping  in  its  effeets.  Two 
elements  contributed  to  the  establishment  of  ro- 
manticism in  Spain:  ( 1)  the  influence  of  foreign 
literatures,  and  (2)  the  influence  of  the  older 
national  literature,  and  in  particular  of  the 
drama  of  Lope  and  Calder5n  and  of  the  ro- 
manoes.  The  Romantic  writers  whom  political 
considerations  did  not  force  to  abandon  their 
native  re^on  founded,  about  1830,  a  club  called 
the  Pamasilli^  which,  as  the  CJ^nacle  had  done  in 
France,  was  to  herald  the  new  ideas. 

In  the  lyrics  of  Sfonuel  de  Cabanyes  (1808- 
33;  PrHudioe  de  mi  Um,  1S33),  which  are  chiefly 
inspired  by  Luis  de  IjeOn,  there  is  a  bare  sugges- 
tion that  if  he  had  lived  he  would  probably  have 
become  a  Romantic;  and  a  transition  stage  is 
distinctly  visible  in  the  writings  of  Martinez  de 
la  Rosa  (q.v.)  (1787  or  89-1862),  in  the  main  a 
man  of  classic  tastes,  yet  who  in  two  plays,  the 
Abm-Humeya  (1830)  and  the  C<mjuraci6n  de 
Veneoia  (1834),  cmtOTed  into  tiie  dcanain  of  ro- 
manticism. M»iano  Joafi  de  Larra  (q.v.)  <  1809- 
37),  beat  known  as  Figaro,  showed  umilar  Ro- 
mantic tendenciee  in  his  novel  El  doncel  de  Don 
Enrique  el  DoUente  and  in  his  play  Maotaa.  The 
triumph  of  romanticism  was  insured  by  the  per- 
formance in  1836  of  the  drama  Don  Alvaro  of 
Angel  de  Saavedra,  third  Duke  of  Rivas  (q.v.) 
(1791-1866),  one  of  the  writers  whom  Ferdi- 
nand's tyrMun^  had  oompdled  to  seek  a  refuge 
in  England  and  France.  The  Romantic  principles 
to  which  he  gave  effect  in  this  work  governed 
also  the  composition  of  his  lyric  El  faro  de  Malta 
and  of  his  epic  poem  El  Moro  expdaito,  in  the 
latter  of  which  he  revived  the  Old  Spanish 
l^end  of  the  Infantes  of  Lara.  In  the  person  of 
J086  de  Espronceda  (q.v.)  (1808-42),  the  author 
of  the  magnificent  though  fragmentary  poem  El 
ttiablo  mmtdo  and  of  we  Eatudiante  de  8ala- 
manea,  there  axe  represented  both  tiie  Romantic 
element  of  revolt  against  social  and  litaiuy 
cmvenUons,  which  in  England  is  strongly  marked 


Digitized  by 


Google 


ftPASISH  LITEBATUBE 


363 


SPANISH  LITEBATUBX 


in  tiie  person  of  Byron,  and  that  element  of  Bo- 
hemianiBm  which  characterizes  so  many  of  the 
French  rcHnanticiBta.  Lyric  supremacy  is  dis- 
puted with  Eepronceda  by  Job£  Zorrilla  (q.v.) 
(1817-93),  who  is,  however,  more  justly  cele- 
brated for  his  treatment  of  l^ndary  material 
from  the  SpaniBh  Middle  A^a  tiian  for  his 
purely  lyric  endwTors.  In  the  drama  Don  Jvan 
Tenorio  (which,  despite  its  subject,  is  annually 
produced  in  practically  every  theatre  in  Spain 
for  a  period  of  about  two  weeks  at  All  HsUowb) 
he  gives  a  modem  versicm  of  the  story  at  the 
bottom  of  Urso  de  Molina's  BuHador  de  Bevilla. 
The  Cuban  poetess  Gertrudis  Gfimez  de  AvelUr 
neda  (q.v.)  (1814-73),  who  spent  most  of  her 
lif«  In  Spain  and  thm  became  famous,  had  affilia- 
tions with  tiie  Romantfo  sdiool.  Her  lyrics 
owe  no  snutl  amount  of  their  inspiration  to 
Chateaubriand,  Lamartine,  and  Hugo;  her  novels 
reflect  the  methods  of  Dumas  the  Elder  and 
George  Sand.  Sentimentalism  appears  in  two 
well-known  dramas,  the  Trovador  of  Antonio 
Gorcfa-Guti^rrez  (q.v.)  (18ia-84),  on  which 
Verdi's  opera  is  founded,  and  the  Amante*  de 
TentH  of  Juan  Ehigenio  Hartzenbusch  (q.v.) 
(1806-80),  a  play  which  gave  new  life  to  an  old 
Spanish  story  «f  true  love  that  did  not  run 
smoothly. 

The  passing  of  the  Romantic  movement  be- 
comes evident  after  the  banning  of  the  fifth 
decade  of  the  century.  The  fertile  playwright 
Manuel  Breton  de  los  Herreros  (q.v.)  {1796- 
1873)  had  temporary  connectims  witii  it,  but  he 
gained  his  repute  mainly  as  a  writer  ol  livdy 
dramas  of  manners,  althou^  in  his  masterpiece, 
the  comedy  entitled  Eacuela  del  matrimonio 
{ 1852),  he  paved  the  way  for  the  coming  p^cho- 
logical  drama  of  LOpez  de  Ayala  and  Tamayo  y 
Baufl.  Adelardo  L6pez  de  Ayala  (q.v.)  (1828  or 
29-70)  gives  us,  in  bis  mercilessly  sociological 
play  El  tanto  por  oiento  ( 1861 ) ,  a  detailed  anal- 
ysis of  the  modem  greed  for  wealth  that  has 
stifled  the  noUer  instmcta  of  man  and  made  him 
capable  of  the  basest  treachery,  and  in  his  Con- 
cuelo  (1878)  he  makes  another  powerful  attack 
upon  the  pfwitivism  and  the  lack  of  idealism  in 
our  modern  life.  Hie  pqrcholo^cal  development 
is  also  obvious  in  the  work  of  Manuel  Tamayo  y 
Baus  (1829-98).  In  Lo  potitivo  (1862)  he 
treats  the  positivian  of  the  modem  world  with 
no  lees  severity  than  doea  LOpez  de  Ayala,  and 
in  his  chief  play,  Vn  drama  nuetfo  { 1867 ) ,  which 
is  one  of  the  great  plays  of  tiie  world'a  literature 
and  a  perfect  example  of  the  play  within  a 
play,  he  portrays  the  slowly  growing  and  finally 
all-pervading  power  of  marital  jealousy.  Ta- 
mayo's  Buccessor  in  popular  esteem  is  the  versa- 
tile J0B6  Ech^aray  (q.v.)  (1832-  ),  the 
author  of  SI  grant  gaXeoto  and  0  looura,  6  santi- 
dad,  who  in  1904  divided  a  Kobd  prize  with 
Mistral. 

The  particular  ^ory  of  the  second  half  of  the 
nineteenth  century  in  Spain  has  been  the  rise 
and  growth  of  a  new  novelistic  literature.  To 
the  ^elo|nnent  of  this  a  considerable  impetus 
was  given  by  the  essay  on  manners,  which  had 
already  been  handled  with  skill  by  Larra  in  the 
Dret  half  of  the  century  and  was  now  taken  up 
by  Est^banez  Calderfin  (q.v.)  (1709-1867)  and 
by  RamOn  de  Mesonero  Romanos  (q.v.)  (1803- 
82 ) ,  who  has  left  us  excdlent  de«cripti«is  of  life 
in  older  Madrid.  These  essayists  on  mannera 
prepared  the  way  for  the  tale  of  manners  and 
the  novel  of  manners  (novela  de  coaiumhnt). 
The  fcHrmer  was  cultivated,  tiwni^  witii  no  bril- 


liancy, by  Antonio  deTrueba  (q.v.)  ( tl819-49)  ; 
the  latter  was  written,  in  a  way  to  attract  attea- 
tion  and  applause,  by  Cecilia  BOhl  von  Faber  de 
Arrinn  (1796-1877),  familiar  still  by  her  n«n 
de  plume  of  Ferafin  Caballero  (q.v.).  A  thor- 
oughly delightful  fl^re  appeared  in  the  person 
of  tiie  short-lived  story-teller  and  poet  Ouatavo 
Adolfo  Bticquer  (q.v.)  (1836-70).  All  his  work 
is  permeated  by  the  highly  subjective  qualities 
that  are  more  common  in  northern  Europe.  His 
tales  are  all  of  a  legaidary  cast  and  are  every- 
where actuated  by  the  instinct  of  mystery. 

Pedro  Antonio  de  Alarc6n  (q.v.)  (1833-91)  is 
most  felicitous  in  the  composition  of  the  short 
tale  of  manners  or  adventure  of  the  type ;  he  is 
less  soeeessful  in  the  more  ambitions  novel,  al- 
though the  less  lengthy  among  the  novels,  par- 
ticularly the  Bomwero  de  irea  ptooe  and  the 
CapitAn  Veneno,  continue  to  delist  and  amuse 
their  readers.  An  incomparably  greater  artist 
was  Juan  Valera  y  Alcalft  Galiano  (q.v.)  (1824- 
1905),  whom  a  protracted  career  in  the  diplo- 
matic service  of  his  country  had  made  one  of 
the  most  cosmopolitan  and  cultured  of  moderns, 
with  a  nHcyit  which  for  darity,  precision,  and 
beauty  has  no  equal.  In  his  novds  Valwa  differs 
from  the  majority  of  his  contemporaries  in  that 
he  consciouBly  teadM  towards  idealism,  whereas 
they  sedE  rather  to  render  the  living  fact.  The 
novel  of  manners  has  been  raised  to  a  higher  level 
than  ever  before  by  Job6  Maria  de  Pereda  (q.v.) 
(1833-1906),  who  in  his  chief  works  has  por- 
trayed life  on  the  mountains  and  at  the  seaside 
in  a  way  hardly  to  be  ezodled  iar  detail  and 
charm  of  deecrfption.  The  2>om  OomoIo  ffon- 
ediear  de  la  Oonealera  uid  the  Botiieaa  show 
Pereda  in  the  fullness  of  his  power;  where  he 
leaves  the  scenes  of  rustic  life  and  voitures  into 
the  city  and  the  fashionable  whirl,  as  in  the 
Pedro  Sdnohez,  he  is  still  a  master  novelist,  but 
he  treads  on  uncertain  ground.  The  woi^  of 
Benito  Pgrez  Galdte  (q.v.)  (1845-  )  from 
first  to  last  has  been  marked  teuloieieB 
frankly  revolutionary.  One  of  the  most  admi- 
rable and  important  divisions  of  his  labors  has 
been  the  compositlcm  of  the  collection  of  novels 
forming  tiie  EpUodiot  naaionalet,  but  it  is  by 
his  psychological  novels  that  Galdte  has  at- 
tracted most  attraiti<»i  abroad.  At  least  two 
other  novdists  of  the  first  rank  must  be  men- 
tioned here,  Armando  Palacio  ValdCa  (q.v.) 
( 1853-  )  and  the  remarkable  wranan  Emilia 
PardoBazAn  (q.v.)  (1851-  ).  Bothhavehad 
tendencies  towards  a  naturalion  not  unlike  that 
which  has  so  profoundly  affected  the  French 
novel  of  the  second  half  of  the  nineteenth 
century. 

In  tbe  recent  period  we  meet  with  oalj  two 
poets  of  importiuice,  RamOn  de  Campoamor  y 
Campoosorio  (q.v.)  (1817-1901),  who  will  eon* 
tinne  to  be  pleasantiy  r«nembered  for  his  philo- 
sophtcal  and  humoristie  Dotora»  and  a  few  de- 
scriptive poems,  and  NfiSez  de  Aroe  (q.v.)  (1834- 
1903),  the  virile  author  of  the  Oritoa  itel  oom- 
hate.  The  latter  has  had  disciples  both  at  home 
and  in  Spanish  America,  but  none  of  th«n  have 
displayed  superior  talent.  Critidsm  has  fiour- 
ished,  principally  through  efforts  of  Marc^ino 
Men^ndez  y  Pelayo  (q.v.)  (1856-1012),  who  in 
his  Bittoria  de  Uu  idea*  ettHioaa  en  Btpalia 
(1884-91)  has  raised  a  noble  monument  to  the 
gloi7  of  his  country  and  whose  two  prini^pal 
pupils,  RamOn  Men«ndez  Pidal  (o.v.)  (1860- 


(1875- 


)  and  Adolfo  Bwilla  y  San  Martin  (g.r.) 
),  cwtinne  his  work  in  the  flelu  of 
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philology  and  philosoi^y  respectively.  Other 
modems  of  note  ore  Lois  Coloma  (I8A1-1916), 
Vicente  Blaww  lUSiez  (q.v.)  (1867-  ),  Ja- 
cinto Octavio  Picfin  (1861-  ),  Ram6n  del 
Yalle-Inclftn  (1870-  ),  Joe6  Martinez  Ruiz 
(1876-  ),  Ricardo  LeOn  (1877-  ),  Joa- 
qidn  Dioenta  (1860-  ),  Jadnto  Benavente 
(1866-  },  the  brothen  AlrareE  Quintero 
(1871-  and  1873-  renMctively),  Vicente 
Medina  (1666-  ).  Balvador  Rueda  (1867- 
),  Juan  MenfindezPidal  (q.v.)  (1861-1915), 
Rafael  Altamira  y  Crevea  (q.v.)  (1861-  ), 
and  Miguel  de  Uuamuno  (ISM-  ). 

Bibliography.  Collections  of  texts:  BibliO' 
teoa  de  autoret  eepaHolea,  deade  la  formaoidn  del 
Imguaje  haata  mtevtros  dias  (71  vols.,  Madrid, 
1846-80);  BibUotKeoa  flupdntoa  (ib.,  1900  et 
aeq.),  in  eoone  of  pnbMciUion,  10  vols.,  issned 
in  1916;  CfUaiooe  ocutdlonoa  (ib.,  1910  et  aeq.)^ 
in  course  pf  publication,  30  vols.,  issued  in  I0I6 ; 
Ooleocidn  de  autores  etpa^let  (48  Tfds.,  Leip- 
zig, 1863-87 ) ;  Coleooidn  de  eaoritores  oaatellanoB 
(Madrid,  1880  et  seq.)>  in  course  of  publication, 
160  toIb.  issued  in  1015;  Goleooidn  de  librOM  et- 
paAoles  raroa  6  ouriosot  (24  toIs.,  ib.,  1871-06) ; 
Ooleeoidn  de  librot  pioareaooe  (6  v<^.,  ib.,  1899- 
1002) ;  OoleofMn  de  lo«  mejorea  wforea  e»- 
pontes  (60  vtAs.,  VtaiB,  1837-72) ;  Ooleoeia»  de 
poetas  eapa4h)leM  (ed.  by  Ramfin  Fern&ndeE,  psen- 
dtmym  of  Pedro  Estala,  20  vols.,  Madrid,  178»- 
1820) ;  Colecoidn  eeloctn  de  antigvas  novelaa  ea- 
paAolas  (12  vols.,  ib..  1906-00);  Libroa  de  an- 
taiio  (15  tdIb.,  ib.,  1872-98);  Nueva  bibUoteoa 
de  out  ores  eepaiioles  (ed.  by  Marcelino  Mento- 
dez  y  PeLayo,  ib.,  1906  et  seq.),  in  course  of  pub- 
licatitm;  also  texts  published  1^  the  following 
societies:  Soeiedad  de  Bibli«fllos  Andalnces  (44 
vol»^  Seville,  1868-1907) ;  Soeiedad  de  Bibli- 
Aflloe  Espafioles  (43  vols.,  Madrid.  1866  et  seq.), 
in  course  of  publication ;  Soeiedad  de  Biblifififos, 
MadrileDoB  (10  vols.,  ib.,  1909  et  seq.),  in  course 
of  publication.  Histories:  J086  Amador  de  los 
Rfos,  Hiatoria  critica  de  la  literaiura  eapaHola 
(7  vols.,  Madrid,  1861-65) ;  Francisco  Fem&ndez 
y  GauAles,  HittoHa  de  la  cHHca  Uteraria  en 
EtpaAa  deade  LwAn  AMte  nuettros  diae  (ib., 
1670) ;  Marcelino  Menfindes  y  Pelayo,  Hiaioria 
de  las  ideaa  eatiticae  en  Eapalia  (0  vols.,  ib., 
1883^1),  unfinished;  George  Ticknor,  History 
of  Spaniah  Literature  (6th  ed.,  3  vols.,  Boston, 
1888)  ;  L.  A.  de  Cueto  (Marques  de  Valmar), 
Hiatoria  critioa  de  la  poeaia  caateUwa  en  el 
aiglo  XVJII  (8  vols.,  Madrid,  1803) ;  Marcelino 
Menaides  7  Pelayo,  EatwUoe  de  oriKoa  Ittemrid 
(6  vols.,  ib..  1893-1008) ;  Francisoo  Blanco  Gar- 
da,  La  Uteratura  eapaHola  en  el  aiglo  19  (2d  ed.. 
3  vols.,  ib.,  1804-1008) ;  Gottfried  BaUt,  "Die 
manisi^e  Literatur,"  in  Gustav  GrOber,  Orund- 
ria*  der  romanieohen  Philologie,  vol.  ii,  part  ii 
(Strassburg,  1807);  Jamee  Fitzmaurice-Kelly, 
Hiatory  of  Spmiah  Literature  (New  York,  1898; 
2d  rev.,  French  ed.,  Paris,  1913;  2d  rev.,  Spanish 
ed.,  Madrid,  1013) ;  Emilio  Cotarelo  y  Mori, 
Eatvdioa  de  hiatoria  literaria  (Madrid,  1901) ; 
Rudolf  Beer,  Swmiaohe  Literaturffe»tM>hte  (2 
vols.,  Xelprig,  1903) ;  P.  A.  Becker,  Geaokiohta 
der  apamtaehen  Literatur  (Strassbuig,  1904) ; 
l^urcelino  Mentodez  y  Pelayo,  "Orfgenes  de  la 
ttovela,"  in  Uueva  biblioteca  de  autorea  ea- 
paAolea  (4  vols.,  Madrid,  1905-15) ;  James  Fitz- 
maurice-Kelly, Ohaptera  on  Spamah  Literature 
(New  York,  1008) ;  H.  B.  Clarke,  Bpmiah  Liter- 
ature: An  Elementary  Handbook  (Londcm, 
1909);  AndT«B  GonzAlez-Blanco,  Hiatoria  de  la 
mmAa  ea  SapaHa  deade  el  romantieiamo  d  naea- 
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tree  diaa  (Madrid,  1900);  Georges  Le  Gentil. 
Lea  revuea  litt^rairea  de  I'Eapagne  pendant  la 
premiire  moiti4  da  XlXme  aiicle  (Paris,  1909) ; 
RamOn  Men4ndez  Pldal,  L'epopie  oaatillane  & 
travera  la  litt4rature  eapagnole  (ib.,  1010) ;  id., 
El  Bomancero  eapaHol  (New  York,  1910) ;  Mar- 
celino Mentindee  y  Pelayo,  "Historla  de  la  poesia 
castellana  en  la  Edad  Media,"  in  his  Obraa  com- 
pletaa,  vols,  ii-iii  (Madrid,  1911-13).  History 
of  the  drama:  A.  F.  von  Schack,  Oeaohiehte  dee 
dramatiachen  Literatur  und  Kunat  in  Bpanien  (2 
vols.,  Berlin,  1845-46 ;  id.,  Nachtr&ge,  Frankfurt, 
1864;  Spanish  trans,  by  E.  de  Mier,  5  vole., 
Madrid.  1885-87 ) ;  J.  L.  Elnn,  OeaiOtichte  dee 
Dramaa:  daa  ap<miadie  Drama  (4  vols.,  Leipzig. 
1871-76) ;  Adolf  Schaeffer,  Oeachichte  der  span- 
iaohen  Nationaldramaa  (2  vols.,  ib.,  1890).  For 
specific  bibliography^  see  under  tiie  respective 
authors;  also  Sforel-Fatio  and  Rouanet,  "Bib- 
liographie  du  Th£Atre  Espagnol,"  in  BibliotKique 
dea  bibtiograpMea  critiguea,  No.  7  (Paris,  1000), 
and  James  Fitzmaiu-ice-Eelly,  BibliograpJUe  de 
I'hiatoire  de  la  Utt^ature  eapagriole  (ib.,  1913). 

SFAinSH  UACEEBEL,  or  Siebsa.  Any  of 
several  mackerels  of  southern  waters,  especially 
Soomberomorua  maoulatua,  a  slender,  oompreased, 
faalf<Hin  fish,  bluish  green  above,  a  beautiful 
satiny  wbite  below,  with  yellowish  spots  on  the 
back  and  aides,  weighing  usually  from  two  to 
four  pounds,  althou^  sometimes  much  larger — 
a  fine  food  flsb.  lliey  are  natives  of  tropical 
seas,  but  range  along  the  Atlantic  coast  from 
Brazil  to  Cape  Cod.  A  California  species  of  high 
quality  for  the  table  is  the  Monterey  Spanish 
mackerel  (Soomberomorua  oonoolor),  the  male 
Steel  blue,  without  spots  on  its  sides,  \i^ile  the 
female  has  dtuky  cloudings  and  two  series  of 
dark  spots  along  the  sides.  The  Spanish  mack- 
erel of  England  is  a  typical  mackerel,  known  in 
the  United  States  as  chub  mackerel  (q.v.).  Cf. 
Maokkhm>,  and  see  Plate  of  Macebbbu. 

SPANISH  HOSS.    See  Bboicelia. 

SPANISH  mJSIC.  Spanish  music  has  al- 
ways been  imitative.  At  first  the  Netherlands 
influence  predominated.  This  was  followed  by  a 

frevalenoe  of  Roman  style,  especially  that  of 
alestrina.  The  sixteenth  oentury  may  be  re- 
garded as  the  time  when  music  in  Spain  was  at 
its  height,  for  then  it  boasted  Morales,  whose 
compositions  are  still  sung  at  Rome,  and  Vit- 
toria,  the  maater  who  most  closely  resonbles 
Palestrina.  With  the  appearance  of  Italian 
opera,  Spanish  compoBers  not  <mly  imitated  the 
ItallMiB,  but  aetnally  wrote  Italian  operas.  With 
Wagner's  innovations  Spain  w%s  again  ready  to 
adopt  the  new  t^dencies.  At  this  juncture  the 
name  of  Pedrell  (q.v.)  deserves  special  mention. 
The  rise  of  the  Spanidi  drama  in  the  seventeenth 
century  exerted  a  beneficial  influence  up<m  lighter 
music.  The  earlier  musical  dramas  of  the  Flor- 
entine school  had  no  overture.  Instead,  a  mod- 
rigai  was  sung  before  the  curtain  rose.  The 
Spaniards  adopted  this  for  purely  dramatic  rep- 
resentations, so  that  before  Img  even  serious 
tragedies  were  preceded  1^  such  curtain  raisers. 
These  were  called  cuatroe  de  empezar,  and  were 
always  periormed  by  the  women  of  the  company 
to  a  harp  accompaniment.  At  first  the  ouatroa 
were  choruses  for  four  voices;  but  with  the  rise 
of  the  monodic  style  polyphonic  writing  was 
abandcmed  and  an  action  was  introduced.  When 
the  curtain  raisers  had  been  devdoped  so  far^ 
tb^  wore  called  ionadiUtta.  This  custom  of  be- 
jdmiing  all  dramatic  represaitationa  with  a  tona- 
dilla  was  ad(^ted  by  the  Itidians,  who  called  the 
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tonadilla  intermexno,  and  soon  developed  this 
latter  into  the  opera  buffo.  (See  Intbbuezzo.) 
Then  the  Spaniards  again  imitated  the  It^iana; 
and  the  rcmUt  was  the  develoraiait  of  the  tona- 
diUa  into  the  mnmela  (q.v.).  This  form  has 
ahnjB  been  p<wnlar  in  Spain,  and  about  1850 
HvEundo  gave  it  a  new  impetus.  Among  com- 
posers who  devoted  their  talents  to  this  form, 
four  deserve  menti(Hi:  Oudrid,  Gaztambide,  Bar- 
bieri,  and  Arrieta. 

For  originalit7  and  characteristic  traits  we 
must  turn  to  Spfuiish  folk  music.  Here  we  notice 
tiiat  the  real  folk  songs  are  greatly  used  as  ao> 
oompaniments  to  dances.  The  limitations  of  the 
naUonal  instnunent*  the  guitar,  influenced  the 
melodies  and  rhythms,  rendering  the  latter  more 
attractive  than  the  former.  Of  uie  old  folk  songs 
composed  in  the  time  of  the  troubadours  a  great 
number  have  been  preserved  in  literaiy  collec- 
titms  called  candonarot,  but  the  music  has  been 
lost.  The  music  of  the  folk  songs  of  the  fifteenth 
and  sixteenth  ooituri^  however,  has  been  tran- 
seribed  from  tiie  actual  performances  of  blind 
singers,  who  even  now  wander  from  town  to 
town.  The  melodies  of  Andalusia,  which  are  su- 
perior to  those  of  the  northern  provinces,  show 
undoubted  traces  of  Moorish  influences,  as  noted 
by  the  elaborate  embellishments  of  the  notes,  pe- 
culiar intervals  foreign  to  European  scales,  and 
a  strange  combination  of  distinct  rhythms  in  the 
parts.  For  melo^  and  rhythm  it  is  only  neoes- 
sa^  to  mention  Bizet  (Oarmen),  Massenet  {Le 
Oidf  La  Vo«a«Ta«M) ,  Weber  ( Oheron) ,  and  Moez- 
kowski  (Booftdil).  The  best  known  Spanish 
dance  forms  are  the  bolero,  cachucha,  fandan^, 
jota,  malaguelia,  rcmdetla,  and  seguidilla,  which 
are  accompanied  by  the  guitar  and  castanets. 
Consult:  M.  Soriano- Fuertes,  M^aica  eapaAola 
hasta  el  oAo  1850  (Madrid,  1857);  Juan  F. 
Riaiio,  Critioal  and  BiograpMoal  Notea  on  Bwrly 
Spaniah  Mutio  (Lmdon,  1887) ;  A.  Sonbies,  ffw- 
toire  de  la  muaique,  Eapagne  (Paris,  1900).  See 
Music,  Histobt  of,  XXXIX. 

SPANISH  NEEDLEa    See  BuB-lfABIflOUr. 

SPANISH  PLtTBE.    Bee  Hoo  PLtW. 

SPAinSH  POLITICAX  PABTIBa  See 
Political  Pasties,  Spain;  Spain. 

SPANISH  BETOBXED  CHITBCH.  Spain 
has  slways  been  episcopal  in  its  church  (^vem- 
meut.  It  was  one  ol  the  last  oountries  in 
western  Europe  to  submit  to  the  control  of 
the  papacy,  and  it  has  preserved  old  liturgies 
which  prove  that  it  was  independoit  of  Rome. 
From  the  eleventh  century  down  there  is  little 
or  no  evidence  of  independence  from  Rome.  The 
rdigious  wars  down  through  the  seventeenth 
cenniry  practically  exterminated  all  non-Roman 
forms  of  belief.  When  the  modem  Spanish  Re- 
formers took  up  their  work,  they  used  at  the 
beginning  tranuations  of  the  Enj^ish  Bode  of 
Cmamoa  Prayer,  but  they  soon  reidixed  that  if 
tiiey  were  to  make  progress  Oivy  must  have  a 
litiu^  of  their  own.  For  recognition,  they 
appraled  to  the  Lambeth  Conference  of  1878, 
wnich  asked  the  bishop  of  the  Mexican  Re- 
formed church  to  visit  the  Spanish  Reformers 
and  report.  It  was  decided  that  the  Spanish 
Reformed  church  should  be  organized  on  a 
synodical  independent  basis,  with  a  litursr 
built  on  the  teaching  of  the  pre- Roman  church 
and  preserving  the  prayers  loved  by  the  early 
Christian  ancestors  of  the  members.  As  a  doc- 
trinal basis  the  Reformers  hold  by  the  great 
creeds  and  have  adopted  the  Thirty-nine  Articles 
with  the  necessary  local  changes.   The  govern- 


ment of  the  church  is  in  the  hands  of  a  synod 
consisting  of  the  clergy  and  lay  representatives, 
who  meet  at  fixed  intervals.  Until  the  church 
shall  have  three  bishops,  a  temporary  arrange- 
ment has  been  made  the  synod,  wherd>y  toe 
church  shall  have  a  council  of  bishops  c<m- 
sisting  of  its  own  bishop  (or  bishom)  and 
three  bishops  of  the  Irian  church.  The  first 
bishop  of  the  Spanish  Reformed  ohurch  is  Juan 
B.  Cabrera  6  Ibars  (q.v.).  Osnsult  J.  B. 
Cabrera,  La  igleaia  e»  EapaAa  deade  la  edad 
amatdlioa  hatta  la  imvamdn  de  lo«  Mrraoeiios 
(Madrid,  1910). 

SPANISH  STTCCESSION,  Wab  or  THE.  See 
BucoisBiozr  Wabs. 

SPANISH  TOPAZ.   See  CAmTOoni. 

SPANISH  TOWN.  A  town  in  Jamaica, 
British  West  Indies,  on  the  Cobre  River,  about 
10  miles  west  of  Kingston  (Map:  Jamaica,  0  2). 
Founded  by  Diego  Columbus  in  1526,  it  was  tiie 
capitsl  of  Jamaica  until  1871.   Pop.,  ovw  SOOO. 

GVANISH  WAS  VETEBANB,  UNITED. 
A  society  formed  in  1904  by  the  union  of  the 
^antsh  War  Veterans,  the  Spanish-American 
war  Veterans,  the  Society  of  uie  Service  Mem 
of  the  Spanish  War,  and  the  Society  of  the  His- 
pano- American  War.  Its  purpose  is  to  pr<Hnote 
the  best  interests  and  general  welfare  of  those 
and  the  depoidents  of  those  who  took  part  in 
either  the  Spanish-American  War,  the  Philippine 
War,  or  the  Chinese  Expedition. 

UPANXBR.  A  fore-and-aft  quadrilateral 
sail  set  on  the  miaenmast  of  ships  and  barks 
(qq.v.).  It  was  formerly  called  the  driver. 

SPANWOBU.   See  Mkasubihg  Wqbm. 

SPAS  (AS.  tpar,  Ger.  Bpar,  gypsum).  A 
term  which  is  used  by  miners  to  denote  any 
bri^t  crystalline  mineral,  and  which  has  been 
adopted  by  mineralo^sts  in  the  names  of  a 
number  oi  minra'als,  as  calcareous  spar,  fluor 
spar,  etc,  in  which,  hovevw,  it  has  no  proger 
gmerte  significance. 

SPAS,  Adamantink,   See  OoBUNinm. 

8PABOO,  spAr'gA.  JoHN  (1876-  ).  An 
American  Socialist  reformer  and  writer,  bom  at 
Stithians,  Cornwall,  England.  He  took  exten- 
sion courses  at  Oxford  and  Cambridge  imiversi- 
ties.  An  outspiflcen  Socialist  at  18,  he  opposed 
the  Boer  War  and  uuigrated  to  the  United 
States  in  1901,  settling  In  Ncnr  York.  Thive- 
after  he  was  one  of  the  foremost  advocates 
Socialism  and  participated  in  many  philan- 
thropic and  charitable  movements,  especially 
that  to  improve  the  omdition  of  poor  children. 
He  was  one  of  the  foimders  of  the  Prospect 
House  Social  Settlement  and  one  of  the  workers 
in  the  Rand  School  of  Social  Science.  His  time 
was  largely  occupied  in  writing,  and  he  came  to 
be  reci^ized  as  an  authority  on  Marziaa  So- 
dalism.  He  published,  among  other  writings: 
The  Bitter  Ory  of  the  OhUdren  (1906) ;  Bo<Sdl- 
ism,  a  Study  and  Interpretation  of  Socialiet 
Prinoiplet  (1906;  rev.  ed.,  1009) ;  CapitaUet  and 
Laborer  ( 1907 )  -,  The  Common  Sense  of  the 
Milk  Question  (1S08);  The  Common  Senee  of 
Bocialiam  (1008);  Karl  Uarw,  hie  Life  and 
Work  ( 1909 ) ;  Bidelighte  on  Contemporary  Bo- 
oialiem  (1910);  Applied  Booialiem  (1912);  Byn- 
dicaliam,  Industrial  Onioniem,  and  Bocialiem 
(1913);  Marsswn  Sooialiem  aind  B^iguM  <191S). 

8PAB^n>A  (Neo-Lat.  nom.  pi.,  from  Lat. 
aparus,  from  Gk.  oirApot,  giltbead,  sort  of  fish). 
An  important  family  of  spiny-rayed  fishes,  to 
which  belong  the  porgies,  dieepshead,  scup,  etc 
(qq.v.).   The  body  is  dongata,  with  the  dorsal 
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dde  more  or  lesa  elevated.  The  Bcalee  are  rather 
la^^  There  is  a  eingle  dorsal  fin,  the  anterior 
portion  being  spinous.  The  family  contains 
about  100  species.  They  are  shore  fl^es,  car- 
nivorons  in  habit,  most  common  in  tropical  seas. 

SPAIIKS.  A  in  Washoe  Co.,  Nev.,  m 
miles  east  of  HeDO,  on  the  Truckee  River  and 
cn  the  Southern  Paeiflo  Railroad  (Map:  Nevada, 
B  3) .  It  is  the  seat  of  Nevada  State  University, 
and  contains  a  Carnegie  library  and  tiie  State 
Asylum  for  Mental  ^seases.  There  are  here 
lai^  railroad  repair  ehopB  and  some  mines. 
Pop.,  1910,  2500. 

SPABES,  Jabed  (1789-1866).  An  American 
historian,  editor,  and  educator,  bom  at  Willing- 
ton.  Conn.  He  graduated  at  Harvard  College  in 
181S.  Hen^  after  teaching  school,  he  was  ( 1817- 
10)  tutor  in  mathematics  and  natural  philoe- 
ophy.  During  this  time  he  studied  tbeol<wy  and 
(1817-18)  etiUted  the  North  Amerioan  Btvieto. 
From  1819  to  1823  he  was  pastor  of  a  Uni- 
tarian church  in  Baltimore;  in  1821-23  he  edited 
there  the  I7mteria*»  Mimxllany  and  Christian 
Monitor  (monthly);  and  from  1824  to  1831 
again  edited  the  North  American  Review,  of 
which  he  was  chief  proprietor.  In  1830  he 
founded  and  waa  the  first  editor  of  the  Ameri- 
€am  Almanae  attd  Bepontory  of  Uteful  Knotet- 
edge,  published  annually  until  1861.  In  1839 
he  beoune  professor  (rf  hlstOTy  at  Harvard,  of 
which  institution  he  was  president  from  1848 
to  1863.  During  this  time  he  reformed  adminis- 
trative methods,  insisted  upon  the  recognition 
by  the  Massachusetts  Legislature  of  Harvard's 
chartered  rights,  and  vigorously  opposed  the 
elective  systm.  He  is  best  known,  however,  as 
a  biographer,  and  as  an  editra  and  eolleetor  of 
documents  relating  to  American  history.  In 
this  field  he  was  a  highly  useful  pioneer.  As 
an  editor  be  was,  with  some  justice,  but  extrav- 
agantly, criticized  for  taking  liberties  with 
his  materials,  such  as  failing  to  reproduce 
quoted  source  fully  and  accurately.  Perhaps 
his  best-known  work  is  his  edition  of  the  Writ- 
inff9  of  George  Wa^imgton  (12  t<^,  1834-38), 
the  first  volume  of  wUeh  is  an  ezodlent  biog- 
raphy of  Washington,  frequently  published  sepa- 
rately. This  editiim  met  with  much  criticism, 
involving  Sparks  particularly  in  a  controversy 
with  Lord  Mahon,  and  it  has  since  been  super- 
seded in  many  respects  by  that  of  W.  C.  Ford. 
Sparks  also  edited:  The  Library  of  American 
Biography  (first  series,  10  vols^  1834-38;  second 
series,  16  vols.,  1844-47 ) ;  The  Diplomatio  Oor- 
reepondenee  of  the  American  Revolution  (12 
toIb.,  1829-30),  sinoe  snperseded  in  most  r»> 
Bpeets  Whart<Hi'B  Revolutionary  Diplomatio 
Correspondence  of  the  Vniited  States  (6  toIb., 
1880) ;  The  Works  of  fea/omtn  FrankUn  with  a 
Life  of  the  Author  (10  vols.,  1836-40),  since 
superseded  by  Bigelow's  Complete  Works  of  Ben- 
jamin Franklin  (10  vols.,  1887-80) ;  and  Corre- 
spondence of  the  American  Revolution;  Letters 
of  Eminent  Men  to  Qeorge  Washington  (4  vols., 
18S3).  He  also  published  a  Life  of  OouMmeur 
Jf orris,  with  Seleotiona  from  his  Correspondenoe 
and  MisoeUaneous  Papers  (3  vols.,  1832).  He 
left  voluminous  manuscript  journals,  and  a  mass 
of  valuable  documentary  material  relating  chiefly 
to  the  diplomatic  history  of  the  American  Revo- 
lution, wnich  was  collected  by  him  during  sev- 
eral trips  to  Europe,  and  which  he  bequeathed 
to  the  Harvard  Librair.  Consult  H.  B.  Adams, 
Life  and  Writings  of  Jared  Bparka  (2  vols., 
Boston,  1893). 


BPABBOW  (AS.  speanoa,  Goth,  spanoa, 
OHG.  apanoe,  sparling;  c«mected  with  OPniss. 
sperglas,  sparrow),  A  small  bird  of  the  finch 
family  (Fnngillidffi),  generally  with  dull  plum- 
age and  slight  powers  of  stmg,  feeding  on  or 
near  the  ground,  and  nesting  in  bushes  or  on 
Uie  ground.  (Mginalfy  the  name  belonged  spe- 
cifically to  thfe  common  European  sparrow  (see 
House  Spabbow)  ,  but  now  has  been  inaccurately 
extended  to  include  certain  warblers,  weaver 
birds,  etc  Of  American  sparrows  probably  the 
most  familiar  is  the  common  chipping  sparrow 
(see  CaiPPT),  or  hairbird,  a  small  grayish  bird. 
The  field  sparrow  {Bpia^la  puaUla)  is  a  similar 
species,  which  occurs  throughout  the  eastern 
United  States  In  mnuner,  distinguished  by  its 
brighter  rufous  oolw  and  flesh-e^ored  bill.  A 
third  species,  the  tree  sparrow  {SpietUa  mcntv- 
oola),  occurs  in  the  United  States  only  in  win- 
ter, breeding  in  Labrador  and  the  Hudson  Bay 
r^<xt.  It  is  considerably  larger  than  the  chippy 
and  has  a  conspicuous  black  spot  on  the  gray- 
ish-white breast.  Next  to  tiie  chippy  the  t>e8t- 
known  American  sparrow  is  probably  the  song 
sparrow  (Jfelotpiea  melodia,  or  oinerra),  whiim 
in  some  one  of  its  varieties  ranges  throughout 
practical^  the  whole  <rf  NmHi  Amerlea.  It  is 
between  6  and  7  indies  in  length,  the  upper 
surface  brown,  the  under  surface  dull  white,  hut 
more  or  less  streaked  with  black  or  rufous 
brown,  the  streaks  on  the  centre  of  the  breast 
tending  to  form  one  large  characteristic  blotch. 
This  is  an  early  spring  songster  in  the  Northern 
States,  and  its  refrain  is  remarkably  dear  and 
sweet.  Its  nest  is  oonqweed  of  grasses  and 
rootieta,  lined  witii  fine  grasses  and  long  hidrs, 
and  is  frequently  i^aoed  on  the  ground.  The 

ZB  are  variable  in  color  and  form,  the  ground 
de  ranging  from  nearly  white  to  deep  blue 
thickly  marked  with  reddish  brown.  Two  broods 
are  often  raised  in  a  season.  Two  other  species 
of  Melospim  range  throu^  eastern  North  Amer- 
ica, the  swamp  sparrow  (M^ospiea  georgiana) 
and  Lincoln's  sparrow  ( Meloapixa  Uncolni ) . 
Thcty  resemble  the  song  sparrow  in  mwarane^ 
but  are  more  shy  and  retiring  in  thefr  babita. 
Some  20  or  30  other  birds  are  called  spamnra  in 
the  United  States,  among  which  the  vesper  epax- 
row  {PocBoetea  gramineus),  the  savanna  or  grass- 
hopper sparrows  (genus  Ammodramue) ,  or  more 
correctly  Passeroulus  (which  also  includes  the 
sharp-tailed  and  seaside  sparrows),  the  crowned 
sparrows  of  the  genus  Zonotrit^Ua,  the  wood 
qianwB  or  summer  finches  of  the  genuis  Pentoaa, 
and  the  large  fox  sparrow  (q.v.)  are  especially 
worthy  of  mention,  u^iile  uie  sage  sparrows 
{Ampkispim)  and  the  lark  qHurows  {Ohon- 
destes  grammaeus)  are  charaetolstio  Westem 
forms.  A  familiar  apedes  of  the  West  is  the 
black-throated  dlckdssel  {Bpiaa  amerioana),  a 
fine  singer.  The  vesper  sparrow  is  often  called 
grass  finch  or  bay-wmged  bunting,  but  its  more 
common  name  has  reference  to  its  fondness  for 
singing  late  in  the  afternoon.  It  feeds  and  nests 
only  on  the  ground.  Hie  outer  tail  feathers  of 
each  tide  are  idilte  and  are  exposed  1^  the  bird 
when  flying.  Ammodramus,  or  Passwoulus,  in- 
dudes  upward  of  a  dozen  apedes,  wtddy  dis- 
tributed, but  popularly  little  known,  on  account 
of  their  retiring  habits.  They  are  shy,  elusive 
little  birds  of  fresh  and  salt  marshes.  The 
crown  sparrows  are  large,  handsome  birds,  of 
whidi  the  common  white-tiiroated  Peabody  bird 
(Zonotriehia  oIMooUtt)  is  best  known.  The  con- 
spieoons  blaok  and  wliite  (Mmietiines  gdden- 
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yellow)  head  markioKs  make  the  crown  spar- 
rowB  conspicuous.  Ilie  wood  sparrows  are  a 
group  of  southwestern  and  Mexican  species  of 
medium  or  small  size,  with  short  rounded 
wings;  one  species,  known  as  Bachman's  finch 
or  the  pine-woods  sparrow  (Peucea  mstivaUa), 
oceurrijw  in  the  South  Atiantie  States,  eepe* 
eially  Fforida,  is  noted  as  a  superior  SMUster; 
a  variety  of  this  species,  the  oak-woods  or  Bach- 
man's  sparrow,  is  found  in  the  Mississippi  valley 
as  far  north  as  Illinois.  The  lark  sparrow  is 
notable  for  the  fact  that,  unlike  other  sparrows, 
the  sexes  are  verr  unlike  in  color;  wnile  the 
female  is  streaked  grayish  brown,  the  male  is 
black  with  a  large  white  patch  on  the  wings. 
This  is  a  prairie  q>eei«a  abimdant  on  the  centnl 
plains,  ranging  eastward  to  Illinois,  and  occa- 
sionally, as  a  stragglOT,  to  tJke  Atlantic  coast. 

Our  native  sparrows,  in  contrast  to  the  in- 
troduced English  sparrow,  a  pest,  are  of  very 
great  importance  to  the  agriculturist.  Hie  great 
bulk  of  their  food  consists  of  seeds,  fruits,  and 
insects.  Native  sparrows  destroy  very  little 
grain,  hardly  any  cultivated  fruit,  but  do  con- 
sume vast  numbm  of  weed  seeds.  It  has  hem 
estimated  that  the  tree  sparrows  in  the  State 
.  of  Iowa  eat  875  tons  of  weed  seeds  in  a  winter, 
and  many  other  apeoies  of  eparrows  have  been 
proven  to  do  fully  as  much  in  the  woilc  of 
eIiminati<Hi  of  Uie  future  crop  of  weeds.  Insects 
also  make  up  frmn  25  to  35  per  cent  of  their 
diet,  so  that  sparrows  are  of  great  importance 
in  our  farming  areas.  Consult:  United  States 
Biological  Survey,  Bulletin  Ho.  15  (Washington, 
1901);  Ridgway,  Birds  of  North  and  Middle 
America,  part  1  (ib.,  1901),  and  authorities 
there  cited;  Forbush,  Vaefttl  Birds  and  their 
Protection  (Massachusetts  Board  of  Agriculture, 
1913).  See  Plato  of  Fauiuab  Sfabbows  and 
Colored  Plato  of  Eqgb  of  Sonq  Bibds. 

SPABBOW  HAWK.  Any  of  several  distinct 
species  of  nnall  hawks,  whose  prey  consists 
chi^y  <tf  sparrows  and  other  small  birds,  in- 
sects,  and  mice.  In  America  the  name  is  uni- 
versally given  to  Faloo  sparveriut,  a  faandscnne 
little  falcon  lees  tiian  a  foot  long.  It  is  very 
courageous  and  very  active,  and  lives  largely  on 
mice  and  insects.  It  is  rufous  above,  bMrred 
with  black;  most  of  the  head  is  slaty  blue,  and 
underneath  It  is  bu£fy.  It  l^eeds  from  Florida 
to  Hudson  Bay,  wintors  fr(»n  New  Jersey  south- 
ward, and  is  everywhere  one  of  the  common- 
est spedea  of  hawk.  It  nests  in  a  hole  in  a 
tree  and  lays  from  three  to  seven  creamy  or 
reddish  tm^  finely  maAed  with  darker  tints. 

The  Ola  World  sparrow  hawk  (Aooipiter 
niam)  is  very  similar,  and  has  often  been  trained 
for  the  purposes  of  falconry,  to  take  land  rails, 
partridges,  and  similar  game.  See  Falooit; 
Falookbt;  and  Plato  of  Kaqucs  and  Hawks. 

SPAB/TA  (Lat.,  from  Ok.  Zr^nf,  Doric 
^wipra) ,  also  LacKDiBHOiT.  The  capital  of 
Laconia,  most  famous  city  of  the  Peloponnesus 
(q.v.)  (Map:  Greece,  Ancient,  0  3).  It  occupied 
low  hills  on  the  right  bank  of  the  Eurotas  ( q.v. ) , 
and  the  plain  between  the  hills  and  the  river. 
Its  appearance  even  in  its  palmiest  days  was 
uneqtuil  to  its  renown  (cf.  Thucydides,  i,  10), 
for  it  was  little  bettor  than  a  group  of  Ave  vil< 
lages,  with  plain  and  even  mean  privato  houses, 
though  there  were  a  few  notable  public  build* 
ings,  such  as  the  shrine  of  Athoia  or  the  Bronze 
House,  whose  walls  seem  to  have  bem  lined  with 
brmue,  probably  decorated  with  reliefs.  The 
paasoi  whidi  lead  into  the  vall^  of  tin  Eurotaa 


are  so  easily  defensible,  and  the  distance  from 
the  sea  is  so  great,  that  Spaita  contoiued  witti- 
out  mdls  down  to  iiSe  end  of  the  fourth  cen- 
tury B.O.,  and,  indeed,  was  not  regularly  forti- 
fied till  the  time  of  the  tyrant  Nabis  (105  a.c.). 
The  five  vilUges,  Cynoaura,  lanaut,  Meeoa,  Pi- 
tan^  and  Dym^  were  united  in  the  worship  of 
Artemis  OriAta  and  Athoia,  and  had  a  c<mim(Mi 
agora,  or  market  place,  on  whidi  stood  the  puhlio 
buildings — the  senate  house  and  the  offices  of 
the  ephors  (see  Ephobi)  and  other  magistrates. 
Famous  public  places  were  the  Ohoros,  where 
the  youths  danced  in  honor  of  Apollo;  the 
Dromoe,  or  race  course,  for  gymnastic  exercises, 
and  where  were  also  temples  of  the  Dioscuri  (see 
Castob  Am  Pollux)  and  other  gods;  and  the 
PlatWHttoc,  a  iHvact  level  space,  shaded  by  plane 
trees,  and  reached  by  two  bridges  where  the 
Spartan  youth,  divided  into  two  bcuids,  met  In 
strenuous  personal  conflict.  Probably  the  so- 
called  Acropolis,  which  was  crowded  with  tem- 
ples, was  situated  on  the  hill  to  the  northwest, 
on  whose  southern  side  the  theatre  can  still  be 
traced.  Near  by  eicavatione  conducted  by  the 
American  Sehocu  at  Athou  in  1692  brou^t  to 
light  the  foundationB  <rf  a  drcular  building 
which  had  contained  a  cohnaal  statue  and  may 
have  been  identical  with  a  structure  mentioned 
by  Pausanias  (q-v.)  as  wHi*M.<Tiiiig  statues  of 
Zeus  and  Aphrodito,  said  to  be  a  Knmdation  of 
Epimenides  of  Crete. 

After  the  Dorian  conquest  of  Laconia  (see 
DoBtANs)  the  supreme  power  always  remained 
in  the  bands  of  the  pure-blooded  Dorian  families 
of  Sparta.  The  fanner  population  and  the  lesser 
Dorian  towns  became  Perioeci  (q.T.)  or  Helots 
(q.v.).  The  situation  of  the  Spartaiu,  amid  a 
subject  populatim  largely  in  ezeees  of  their  own 
numbers,  practically  foraed  upon  them  a  strict 
military  discipline.  This  formed  the  basis  of 
their  whole  system;  Sparta  was  little  else  than 
a  permanent  camp.  At  the  birth  of  a  child  Uie 
elaers  decided  whether  it  was  strong  enough  to 
be  reared.  A  weakling  was  exposed  on  Mount 
Taygetus.  After  their  seventh  year  bc^  entored 
up<m  severe  training,  designed  to  develop  phys- 
ical stroigth  and  courage,  as  well  as  uncom- 
plaining endurance  of  hardship  and  cunning  such 
as  might  serve  the  soldier.  Music  and  the 
dance  were  added,  and  perhaps  the  elemento  of 
lettors.  Girls,  too,  passed  throu^  a  training 
in  gynmaaticB  and  the  dance,  that  they  might 
be  nt  consorts  and  bearers  of  strong  ehUdroi. 
Sentimoit  playad  but  little  part  in  the  Spartan 
CTstem,  ana  we  only  funetton  of  marriage  was 
the  perpetuation  of  the  state.  At  20  the  young 
Spartan  was  liable  to  active  service,  was  ad- 
mitted to  the  public  meals,  and  allowed  to 
marry,  but,  still  obliged  to  live  witii  his  com- 
panions,  he  could  obtain  only  stolen  interviews 
with  his  bride.  At  30  he  became  a  full  citizen. 
Discipline  however,  was  not  relaxed.  He  must 
still  eat  regularly  at  his  PhitUtiOt  or  mess,  and 
contribute  regularly  to  ito  support  from  the 

Eroduce  of  his  farm,  which  was  cultivated  by 
[elote.  The  government  was  a  development  fnHQ 
the  old  Hcmieric  form  of  the  king  and  coimcil 
of  elders.  In  Sparta  there  was  a  double  king- 
ship. The  two  lines  claimed  descent  from  the 
twin  sons  of  Aristodemus,  Euryethenes  and 
Procles,  but  they  were  named  Agidie  and  Eury- 
poitidee,  from  uie  second  geiwraticMi,  Agis  and 
Eurypon.  These  two  kings  were  the  religious 
reprMentatives  of  the  state,  on  ^ose  twhalf 
thqr  <^ered  stated  sacrifieest  and  also  exercised 
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limited  Usftl  functions.    Their  chief  duty  was, 
however,  un  conunand  of  the  army,  over  which 
in  early  times  they  exereiaed  unlimited  power, 
thoo^  in  the  fifth  century  b.o.  th<^  were  sub- 
ject to  the  ephors  and  the  aMombly.    (See  Eo- 
OUESIA.)    In  the  field  their  power  was  absolute. 
AiwKW?iBtw^  with  the  kings  was  a  council  (the 
Geronsia)  of  28  dden,  men  over  60  years  of 
age,  chosen  for  life  from  certain  noble  families 
1^  acolamation  in  the  popular  assembly.  They 
discussed  and  prepared  uie  matters  to  be  sub- 
mitted to  the  assembly,  and  also  sat  as  a  court 
of  criminal  jurisdiction  in  crimes  against  the 
state,  especially  where  the  kings  were  invcdved. 
Onoe  a  month  the  assembly  of  the  citixens 
(Apella)  met  at  the  call  of  the  kings,  thou^  in 
the  fifth  century  b.o.  the  ephors  pre^ded.  This 
body  seems  ordmarily  merely  to  have  voted  on 
the  business  presented  to  it.   Speeches  were  in 
general  delivered  only  by  the  officials;  there  was 
certainly  no  general  discussion.    Into  this  gov- 
ernment were  introduced  at  an  early  date  the 
ephors,  who,  during  the  period  of  Spartan  great- 
ness* were  the  real  rulers.    (SeeEraoBL)  They 
enrased  a  general  ovoBi^t  over  the  commiutitnr 
and  maintained  the  established  order.  Elected 
i<x  <me  year,  th^  had  the  yower  to  call  any 
mat^strate  to  account  and  even  to  suspend  him 
from  office.    Tbey  presided  over  the  Gerouaia 
(q.T.)  and  could  impeach  any  citizen  before 
that  court.   Their  short  term  of  office  and  ac- 
countability to  their  successors  were  almost  the 
sole  limits  to  their  power.   Under  the  iron  dis- 
cipline of  this  constitution,  which  was  attributed 
to  the  mythical  I^ciugus  (q.v.),  the  Spartan 
state  gradually  extended  its  power  until  it  had 
complete  control  over  Laconia  and  Mee- 
Mnia  (q-T.)  and  the  recognized  leadership  of  a 
Bomewbat  loosely  joined  confederacy,  which  in- 
duded  most  of  the  Peloponnesus  outside  of 
Argos.   At  the  time  of  the  Persian  wars  Sparta 
was  the  leading  state  in  Greece,  but  the  oon- 
stitution  was  not  adapted  for  military  opera- 
tions requiring  prolonged  absence  from  home, 
and  with  the  transfer  of  the  war  to  Asia  the 
Spartans  soon  withdrew  from  the  scene.  (Lead- 
ing events  other  than  dconsstie  in  ttie  history  of 
Srarta  have  been  given  midn-  Gbbpcs,  Anoimt 
Bistory.)    The  creation  of  the  fleet  which  de- 
cided tiie  Pdoponnesiaa  War  put  a  severe  strain 
upon  the  ancient  customs,  and  long  absences  in 
foreign  iMids,  often  with  free  opportunity  for 
luxury,  roidered  men  unwilling  to  sutanit  to 
item  discipline  «i  their  return.   The  hegemony 
of  Greece,  which  had  fallen  to  Sparta  <m  the 
overthrow  of  Athens,  was  used  solely  as  a  means 
of  a^frandizement  and  profit,  and  in  a  short 
time  led  to  renewed  wars.   In  371  B.O.  the  defeat 
at  Leuctra  (q.v.;  see  also  Epahinondas)  at 
tile  hands  of  the  Thebans  broke  forever  the 
power  of  Sparta,  and  the  disintegration,  which 
had  begun  with  naval  empire  and  the  accumu- 
latton  of  gold  and  silver,  forbiddsn.  by  the 
anelMit  laws,  went  rapidly  forward.    The  at- 
tempt of  Affis  IV  (c.244-240  b.o.)  to  reform  the 
state  was  defeated  and  Agis  put  to  death,  but 
Cksomenes  III  .(c.235-219  B.a)  carried  through 
a  series  of  sweeping  changes,  which  increased 
largely  the  number  of  citizens  and  reestablished 
the  Ljrcuigan  order.    After  his  deatii  Sparta 
was  ruled  by  the  tyrants  Hacbanidas  and  Nabie, 
was  then  forced  into  the  Aohsean  League  (see 
ACHAA.),  and  finally  with  the  rest  of  Greeoe 
passed  nnder  the  nde  of  Rfmie.    Treated  with 
favor  1^  the  Komans,  the  dty  prospered;  the 


old  laws  of  Lycurgus  were  once  more  placed  in 
force,  and  the  old  training  practiced,  at  least 
nominally,  thou^  the  forms  of  government  seem 
to  have  been  much  altered.  In  the  thirteoith 
century  the  Acropolis  was  fortified  by  a  wall, 
whidh  mar  still  be  traced.  The  Prankish  lords 
of  the  Peloponnesus  built  a  strong  fortress  at 
Mistra  (1248-49)  on  a  spur  of  Taygetus,  west 
of  Sparta,  and  its  superior  security  led  to  the 
abandonment  of  the  ancient  city.  After  the 
Greek  Revolution  a  new  town  of  Sparta  was 
laid  out,  in  1834,  under  King  Otto,  as  the  capi- 
tal of  the  Nomarchy  of  La^nia.  In  1906  ex- 
cavations were  begun  on  the  site  of  Sparta  by 
the  Briti^  Sdiool  at  Athras;  for  these  see 
Annual  of  the  BrUith  School,  xii  ff. 

BlbUogra^iy.  Top<wmphy.  W.  M.  Leate, 
Travelt  in  the  Morea  (London,  1830) ;  E.  Cur- 
tius,  Pelopomie»09  (Gotha,  1851-62) ;  H.  K. 
Stein,  Topographs  des  altm  Bparta  (Qlatc, 
1890) ;  N.  E.  Crosby,  "Topography  of  Sparta," 
in  American  Jou*imI  of  Archaology,  vol.  viii 
(New  York,  1893);  K.  Baedeker,  Greeoe  (with 
plan;  4th  Eo^sh  ed.,  Leipzig,  1909);  J.  O. 
Frazer,  ^ueaniae,  vol.  ili  (new  ed.,  Ltmdcn, 
1913).  On  the  ancient  constitutiMi;  Hermann, 
Lehrbuch  der  grieehigohen  Antig%iitiit€»,  vol.  i 
(flth  ed.,  by  V.  Thumser,  Freibiu^f,  1889);  Bu- 
solt,  "Griechische  Staats-  und  Recfatsaltertflmer," 
in  Mailer's  Hmtdbuoh  der  klassiachen  Altertutns- 
tdeeeneohaft  (Munich,  1802),  both  of  which 
contain  full  bibliographies;  E.  N.  Gardiner, 
Greek  Athletic  Sporta  and  Feativdle  (London, 
1910) ;  also,  the  article  "Sparta*'  in  Friedrich 
liflbker,  ReaUewikon  dm  klcetieohm  Altertume, 
vol  ii  (8th  ed.,  Leipzig.  1914);  Botsford-Sihter, 
HeUenie  CivUimtion  (New  York,  1915). 

SPABTA.  A  city  in  Raiid<dph  Co.,  111..  54 
miles  southeast  of  St.  Louia,  Mo.,  on  the  Mobile 
and  Ohio  and  the  Illinois  Southern  railroads 
(Map:  Illinois,  E  9).  It  contains  railroad 
repair  sh<^,  ocwl  mines,  plow  woiIes,  also  door 
and  planing  mUIs,  etc.  I^.,  1900^  2941 ;  1910, 
3081. 

aapABTA.  A  dty  and  the  county  seat  of 
Monroe  Co.,  Wis.,  20  miles  east  1^  north  of 
La  Crosse,  on  the  La  Crosse  River  and  on  the 
Chicago,  Milwaukee,  and  St  Paul  and  the  Chi- 
cago and  Northwestern  railroads  (Hap:  Wis- 
consin, C  5).  It  has  an  attractive  situation  and 
artesian  mineral  wells,  and  is  a  fine  health  re- 
sort. -  There  are  in  Sparta  a  Cam^e  library, 
the  State  Public  School  for  D^endmt  and  Neg- 
lected Childrai,  St.  Mary's  Hospital,  and  St. 
Mary's  Convent.  The  dty  is  the  uiippln^  centre 
for  a  rich  farming  and  stock-raising  r^on,  and 
manufactures  well-drilling  machinery,  iron  prod- 
ucts, monuments,  and  grain  separators.  Fop., 
1900,  3566;  1010.  3973. 

SFAB^ACtTS.  The  leader  in  a  great  in- 
surrection of  Roman  slaves  in  southern  Italy 
(73-71  B.O.).  He  was  a  native  of  Thrace,  origi- 
nally a  shepherd,  bat  afterward  a  robber  chief. 
He  was  taken  prisoner  and  placed  in  a  gladia- 
torial school  at  Capua.  Seventy  gladiators,  in- 
cluding SpartacuB.  escaped,  defeated  the  Roman 
soldiers  sott  to  bring  them  bade,  and  established 
thanselves  rai  Mount  Vesuvius,  where  they  re- 
ceived considerable  accessions,  chiefly  runaway 
slaves.  Spartacus  was  choeen  leader,  and  pro- 
claimed freedom  to  all  slaves.  Thousands  rushed 
to  his  standards.  He  defeated  Claudiiu  Pulcher. 
Cossinius,  legate  of  P.  Varinius  Glaber,  the 
pnetor,  and  finally  Vuinins  himself  in  eevend 
engagements.   All  southern  Italy  now  fell  into 
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hia  hands;  llie  cwmtry  was  devastated,  the 
eitiea  either  pillaged  at  nrrisoned.  After  the 
defeat  and  death  of  his  uentenaiits,  two  Cdts» 
CrixuB  and  Oenomaos,  who  had  separated  from 
him  (72  B.O.),  Bpartaetu  marched  northward 
through  Pieeniim  towards  the  Po,  overthrew  first 
one  consular  army  under  Cn.  Cornelius  Lentulus 
and  then  another  under  QelliuB  Foplicola,  and 
at  the  head  of  a  large  foroe  meditated  a  march 
upon  Some.  He  was  forced,  however,  by  hia 
followers  to  reteeat  south,  and  took  up  his 
winter  headquarters  at  Thmrii.  In  71  the  pro* 
etmsnlf  C.  CassioB  Lonj^niiB,  and  the  propretor, 
Cn.  llanlius,  were  defeated;  in  Pioenum,  Mum- 
mius,  a  legate  of  Crassus,  was  routed;  at  last, 
however,  Crassus  succeeded  in  forcing  Spartacus 
into  the  narrow  peninsula  of  Rhegium.  Crassus 
now  built  lines  of  circumvallation  to  force  him 
to  surrender;  but  one  stormy  winter  nig^t  Spar- 
tacus brolce  tlirough  and  resumed  the  offensive. 
Near  Petelia,  Spartacus  again  defeated  hia  ad- 
versaries; but,  seeing  dearly  that  he  could  not 
hold  out  much  l<aiger,  he  made  a  dash  for  Brun- 
dusinm,  hoping  to  seise  the  shipping  in  the 
harbors  and  get  safely  across  the  Acuiatic  to 
his  native  shore,  but  was  ba£Sed  by  the  presence 
of  Lucullus  (q.v.).  There  was  nothing  left  for 
Spartacus  but  to  die  gallantly  as  he  had  lived. 
Drawing  up  his  army  in  battle  array,  and  sot- 
enmly  sli^iiw  his  war  hmrse,  he  began  his  last 
fight  in  a  spmt  of  heroic  desperation,  and  after 
performing  prodlries  of  valor  he  fell  unrecog- 
nized among  the  heaps  of  his  slain  foes.  After 
his  death  the  slave  insurrection  was  at  an  end. 

SFAB/TAHBUBO.  A  city  and  the  eoun^ 
seat  of  Spartanburg  Co.,  8.  C,  03  miles  north- 
west of  Columbia,  on  the  Carolina,  Clinchfield, 
and  Ohio  of  South  Carolina,  the  Charleston  and 
Wtftem  Carolina,  on  the  Southern  and  the  Pied- 
mont and  Northern  railroads  (Map :  South  Caro- 
lina, B  1 ) .  It  has  the  Kennei^  Public  Library, 
and  is  the  seat  of  Converse  College  a  nmsec- 
tarian  institution  for  women,  opened  in  1890, 
Wofford  College  (Methodist  Episcopal,  South), 
opened  in  1854,  a  textile  school,  and  the  State 
Deaf,  Dumb,  and  Blind  Institute.  Spartanburg 
is  the  omtre  of  a  large  cotton  manufacturing 
district,  containing  some  38  mills  with  more  than 
806,000  q>indles.  Thare  are  also  ironworiES,  lum- 
ber mills,  and  manufactories  of  bromns  and 
roller  bearings.  The  tity  has  adopted  the  com- 
mission form  of  government.  Pop.,  1900,  11,395; 
1010,  17,517;  1916  (U.  a  est),  20,746. 

SPARTEINE,  Bpar't6-In  or  -Sn  {from  Neo- 
Lat.  Bpartium,  from  Lat.  ttpartum,  aparton,  from 
Qk.  trwdprop,  Spanish  broom,  cable).  A  volatile, 
oily  liquid  alkaloid  obtained  from  the  tops  of 
the  broom  phmt  {Oytitut  $ooparUt»),  a  Euro- 
pean shrub  of  the  order  Leguminosn.  Sparteine 
IS  odorless,  very  Idtter,  soluble  in  alcohol,  etiier, 
and  chloroform,  but  insoluble  in  water.  Its  sul- 
phate, which  is  used  in  medicine,  is  a  colorless, 
crystalline  powder,  soluble  in  water  and  in  alco- 
hol. It  is  a  cardiac  stimulant,  acting  at  times 
when  digitalis  fails.  It  is  also  an  uncniain 
diuretic.  

SFAIlTIITKy  spKr'shl-flm.  A  genus  of  pUnte. 
See  Bboou. 

HPABTIVBNTO,  Cm   See  Cafe  Spabti- 

VEKTO. 

SPASEt  (Lat.  tpatmut,  from  Gk.  mv/i4f, 
gpaamog,  ffwifffM,  iposmo,  spasm,  from  ewar,  $pan, 
to  draw,  rend ) .  Involunbiry  and  sudden  mus- 
cular contraction,  due  to  central  nerve  disturb- 
ance, to  peripheral  irritation,  or  to  reflex  action 


from  irritation  of  other  parts  of  the  body.  There 
are  two  kinds,  ttmic  and  clonic  Tonic  spaom  is 
a  prolmiged  InvidtmtatT  rigidi^  oi  a  mnaele  or 
a  group  ol  mnseles.  Such  spoam  ocenrs  at  tho 
beginning  of  an  epileptic  attack,  daring  hysteria 
major,  tetanus,  angina  pectoris,  and  meningitis. 
It  also  occurs  in  muscles  of  the  calves  of  the 
1^  in  swimmers,  attended  with  pain,  when  it 
is  called  cramp  (q.v.).  Clonic  spasm  is  on  in- 
voluntery  contracting  and  relaxii^  of  groups  of 
muscles,  causing  twitching,  jerkii^,  and  rolling 
movements  and  contortions.  It  is  the  common 
convulsifu,  or  fit  Svoh  a  spasm  oeeiuw  in 
epileim-,  hysteria,  nnemio,  chorea,  hydrophobia, 
and  in  mme  cases  is  due  to  indigestion  or  in- 
testinal worms.  In  asthma  (q.v.)  there  is 
spasm  of  the  muscles  controlling  the  brfinchial 
tubes,  as  also  in  whooping  cough  (q.v.),  to- 
gether with  hypeneethesia.  Spasm  occurs  also 
in  colio.  T^vatinent  consists  of  the  use  of  anti- 
spasmodics: ooaftBtida,  musk,  valerian,  bello- 
donna,  cannabis  indica,  opium,  the  bromides, 
and  stramonium,  and  the  administration  fay  in- 
halation  of  chloroform  or  amyl  nitrite^  or  faj 
prolonged  hot  bathing. 

SPASMODIC  COLIC.    See  Hobse. 

SPASMODIC  SCHOOL  OF  POETBY.  Sea 
PoEiST,  Spasuodio  School  of. 

SPATUT,  Boo  (OF.  etparvcM,  etparvent,  Fr. 
Sparvin,  spavin;  possibly  from  Qwx.  sponoo, 
OHG.  spsro,  gpanog,  AS.  apeanat,  tpeartnoa,  Eng. 
aparroto;  in  allusion  to  the  bopping  gait  of  a 
spavined  animal).  A  lesion  of  the  true  hock 
joint  of  the  horse,  consisting  in  distention  of  the 
capsule  inclosing  the  joinC  It  usually  arises 
suddenly  from  a  sprain  in  action,  from  over- 
work, or  wounds. 

SPAVIN,  Bore.  An  inflammation  of  and 
bony  deposit  on  the  flat  bones  of  the  lower  and 
inner  part  of  the  bock  ji^t  of  the  horse.  At 
first  there  is  toidemess,  local  heat,  swelling,  and 
lameness,  but  as  the  inflammatory  stage  passes 
the  lameness  is  less  perceptible,  although  the 
horse  still  continues  to  go  stiffly.  If  the  lame- 
ness is  only  slight  it  usually  disappears  after  a 
little  exercise.  The  uiimal  ahoxild  be  given  rest. 

SPAWN  BATEB.  The  spotted-tailed  min- 
now ( }iotrop%8  hudtonin*) .   See  Minnow. 

SPEAEEB.  The  name  of  the  presiding  t^cer 
in  various  legislative  bodies,  hi  the  Bnfi^iah 
House  of  C(wmions  the  ofltee  seems  to  have 
existed  as  early  as  the  reign  of  Henry  III,  but 
the  title  Speaker  was  first  givm  to  Sir  T. 
Hungerford  in  the  reign  of  Edward  III  (1377). 
The  Speaker  of  the  House  of  Commons  presides 
over  the  ddiberations  of  the  House  and  enforces 
its  rules.  He  pute  the  question  and  dedarea  the 
determination  of  the  House.  As  the  represen- 
tative of  the  HouB^  he  emnmonieates  its  reao* 
lutions  to  others,  and  ocmveys  ito  thanks  or  ito 
censures.  He  issues  wammts  in  execution  of 
the  orders  of  the  House  for  the  commitment  erf 
offenders,  for  the  issue  of  write,  the  attendance 
of  witnesses,  the  bringing  up  prisoners  in  cus- 
tody, etc  He  cannot  speak  or  vote  on  any 
question,  but  on  an  equality  of  voices  he  hais 
a  casting  vote.  The  (moe  is  nonpolitiool ;  and 
hmce  a  Speaker  may  hold  during  several  ano* 
oessive  and  opposing  administrations.  A  mbir- 
ing  Speaker  is  usually  rewarded  with  a  peerage. 

See  PABLIAUENT. 

Unlike  the  English  prototype,  the  Speakership 
of  the  United  States  House  of  Representetives 
is  a  political  office  of  the  hi^est  importance^ 
The  first  Speaker,  chosen  in  1789,  waa  a  modera- 
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tor  on  the  British  pattern.  But  bej^inning  with 
the  ri^t  to  appoint  the  standing  committees  in 
1790,  the  powers  of  the  Speaker  have  gradually 
expanded  until,  by  his  power  to  appoint  com- 
mittees, to  refer  bills  to  the  varioufi  eommitteeif 
and,  as  ehairmon  of  the  committee  on  roles,  to 
direct  the  oourse  of  I^iielatini,  he  became  the 
majority  leader  in  tiie  House  and  a  8«t  of 
American  Premier,  ffis  power,  however,  was 
much  curtailed  in  1910,  when  the  House  took 
from  him  the  appointeient  of  the  ccnnmittee 
on  rules.  ( See  Caitnoh,  Joseph  Oubnet.  )  The 
BpeaJcer  is  a  member  of  the  Hous^  chosen  by 
the  members;  and  he  may  exercise  his  privilege 
of  voting  on  any  measure.  From  1874  to  1907 
his  salary  was  $8000  a  year;  since  1908  it  has 
been  (12,000.  He  signs  all  bills,  resolutions,  and 
acts  of  auth<Mrity;  certtfiea  to  the  mileage,  etc, 
of  members;  and  appoints  three  of  the  r^ents 
of  the  Smithsonian  Institution.  He  may  1m  re- 
moved from  office  by  an  act  of  the  House. 

For  the  early  history  of  the  Speakership,  con- 
sult Sir  William  Stubbs,  Conatitutional  Eiatorjf 
(Sth  ed.,  Oxford,  1897),  and  in  general,  Alpheus 
Todd,  Parliammtory  Oovemment  (London, 
1869),  together  with  Michael  Macdonagh,  The 
Speaker  of  the  Houae  Ub.,  1914).  The  most 
important  work  on  the  American  office  is  M.  P. 
Follett,  The  Speaker  of  the  Home  of  Repreeenta- 
tivea  (New  York,  1896).  This  was  preceded  by 
A.  B.  Hart,  "The  Speaker  as  Premier,"  in  Proo- 
tioal  Bataya  (ib.,  imj. 

SPEAjLUie  TSUXEVS.  An  instrument 
for  concentrating  the  Bound  waves  of  the  human 
voice,  and  enabling  the  sound  to  be  conveyed  to  a 
distance;  often  used  on  ahipboard.  Its  invents 
was  Sir  Samuel  Morland  (q.v.).  It  is  now  gen- 
erally superseded  by  the  m^aphone  (q.v.). 

SPEASFXSH.  A  city  in  Lawrence  Co., 
S.  Dak.,  17  miles  northwest  of  Deadwood,  on  the 
Chicago,  Burlington,  and  Quin<7  Railroad  (Map: 
South  Dakota,  A  3).  It  is  the  seat  of  a  State 
Normal  School  and  also  of  a  United  States 
government  fish  hatchery.  Fruit  growing  and 
stock  raising  are  carried  on,  and  there  are  saw, 
planing,  and  fiour  mills,  a  cyanide  plant,  stucco 
mills,  and  a  creamery.  Pop.,  1900,  1166;  1910, 
1130. 

SPEABFIS^  or  Spiki^ish.  The  great  bill- 
fish,  or  aguja  blanca  [Tetrapturua  albidm)  of 
West  Indian  waters.  It  is  dark  blue  abov^ 
whitish  beneath,  and  may  be  7  feet  long,  includ- 
ing the  spearlike  jaws,  and  weigh  100  pounds. 
It  is  prorably  identical  with  the  Mediterranean 
species,  and  others  occur  in  the  Eastern  tropics, 
llieir  habits  are  similar  to  the  sailflshea  and 
Bwordflshes.     See   Plate  of   SFsaBnsH  asd 

SWOBOFISH. 

SFEAB  aiLASS.   See  Burx  Grass. 

8PEAB  LUiY.   See  OiANT  lavx. 

SPZABMINT.  See  Mint. 

SPEABS,  John  Rainxvjv  ( 1860-  ).  An 
American  author  and  journalist,  bom  at  Van 
Wert,  Ohio.  He  was  early  connected  with  the 
Buffalo  Eapresa  and  with  the  New  York  Sun. 
Later,  devoting  himself  to  writing,  he  settled  at 
LitUe  Falls,  N.  Y.  His  publications  include: 
The  Gold  Diggingt  of  Cape  Horn  (1895);  The 
Port  of  Missing  Skips  and  Other  Storiee  of  the 
Sea  (1896) ;  The  History  of  our  JHwoy  frwn  its 
Origin  to  the  Present  Dot/  (5  vols.,  1897-09); 
The  Fugitive  (1899) ;  The  Amerioan  Slave  Trade 
(1900;  new  ed.,  1007);  David  0.  Farragut 
(1905);  A  Hietory  of  the  United  States  Jfavy 
(1907);  The  Story  of  New  Bi^fiand  Whalers 


(1908)  ;    A   History   of   the  Atneric(m  Jfaoy 

(1909)  ;  The  Story  of  the  Amerioan  Merohant 
Marine  (1910);  ifosfer  Jfonners  (1011). 

SPBOIAIi  ASSE8SKENT.  A  compulsory 
0(mtrilmti<m  levied  inpnnortion  to  special  bexte- 
flts  d«*ived  from  public  unprovonent;  designed 
to  cover,  entirely  or  partially,  the  cost  of  that 
improvement.  A  special  assessment  is  levied 
frequently  on  the  opening  or  improvement  of 
streets  or  highways.  It  differs  from  a  tax,  being 
levied  in  proportion  to  bmeflts  directly  derived 
from  the  uses  to  which  the  contribution  is  put. 
(See  Tax.)  Charges  of  this  nature  were  im- 
posed in  France  as  early  as  1672.  In  1807  a 
general  law  was  passed  authorising  such  lerie^ 
but  it  has  rarely  been  inv<Aed.  In  Prussia,  since 
1875,  exp^ises  of  certain  street  inmrovements 
have  been  thus  partially  defrayed.  In  En^and 
contributions  of  tiie  same  nature  were  imposed 
in  1427  and  in  1667.  The  Public  Health  Act  of 
1875  permits  urban  authorities,  under  certain 
ctmtingenoies,  to  recover  the  cost  of  improve- 
ments from  property  owners  in  proportion  to 
frontage. 

The  principle  first  appeared  in  America  in  a 
law  of  the  Province  of  New  York  of  1691.  By 
that  law  all  houses  in  the  city  of  New  York 
might  be  assessed  in  pn^ortion  to  braiefits  de- 
rived from  public  improvements.  By  a  law  of 
1787,  assessments  were  limited  to  the  owners 
of  property^  which  was  to  be  benefited.  In  othor 
States  this  form  oi  raising  revenue  appeared 
about  1830.  After  the  Civil  War  the  prhieiple 
became  extended,  and  is  now  thron^bmt  the 
United  States  a  recognized  principle^  In  a  ^pi* 
cal  case,  when  a  str^  is  graded  or  paved,  aiter 
the  improvement  has  been  made  a  board  of  as- 
sessors is  appointed,  who  apportion  ooets  in  pro- 
portion to  benefits  received.  Such  assessments 
are  usually  subject  to  legal  limitation  as  to 
amount.  Consult  Victor  Rosewater,  Speaial  Aa- 
seasmenta  (2d  ed..  New  York,  1898). 

SFECIAX  JUBY.  In  the  English  law,  a 
jury  consisting  of  men  who  are  oititled  to  be 
called  esquires,  or  parsms  of  h^her  rank,  bank- 
ers, merchants,  and  perscms  who  occupy  private 
dwelling  houses,  or  possess  certain  other  prop- 
erty qualifications.  Under  the  "Juries  Act"  of 
1870,  either  the  plaintiff  or  the  defendant  in  an 
action  is  entitled  to  demand  a  special  jury,  but) 
he  must  bear  the  additional  expense,  unless  the 
trial  judge  certifies  at  the  «id  of  the  trial  that 
the  case  mis  a  proper  one  to  be  tried  by  a  special 
jury.  In  some  of  the  United  States  no  provisi(Hi 
IS  made  for  special  juries;  but  in  a  few  States 
struck  or  special  juries  may  be  ordered,  in  the 
discretim  of  the  court,  in  important  cases.  See 

JUBT. 

SFECIAIi  PBOCEEDINO.  Under  modem 
codes  of  procedure,  any  civil  proceeding  which 
,  is  not  an  action  (q.v.).  Under  the  New  York 
Code  of  C^vil  Proceanre  the  following  have  been 
held  to  be  special  proceedings:  an  application 
for  admission  to  the  bar;  proceedings  supple- 
mentary to  execution;  a  proceeding  to  vacate  an 
assessment;  proceedings  for  cont^pt;  proceed- 
ings for  condemnation  of  land;  habeas  corpus 
and  other  State  writs  (q.v.).  Consult  J.  N. 
Fiero,  Praetioe  of  Special  Proceedings  (2d  ed., 
£  vols..  New  York,  1899).   See  Action. 

SPECIAL  SESSIONS.  Under  the  EngUah 
judicial  egrstem,  where  two  or  more  justices  M 
tiie  peace  sit  together  ttx  the  trial  of  some  im- 
portant cause,  or  to  transact  other  urgent  judi- 
cial business,  tiie  sitting  is  known  as  Special 
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Sessions.  In  New  York  a  CTiminal  court  for 
the  trial  of  misdemeanors  and  petty  criminal 
cases  is  oiUed  the  Court  of  ^leeial  SeauoBs.  See 
CocBT;  Prmr  Sbmions. 

SFECIAIiTT.  In  law,  in  its  broadest  sense, 
any  formal,  as  disUnguished  from  a  simple,  con- 
tract, including  judgments,  recognizances,  stat- 
utes staple,  statutes  merchant,  and  deeds  of 
grant;  the  term  is  more  frequently  used  as 
synonymous  with  contract  under  seal.  Contracts 
under  seal  were  the  earliest  form  of  contract 
known  to  the  law — used  from  the  earliest  time 
both  under  the  eonnum  and  the  Soman  law  s^ 
tern.  Unlike  simple  ocmtracts,  no  consideration 
is  required  to  give  them  validity  at  law;  tiiat, 
as  in  the  case  of  all  other  speciuties,  depending 
on  their  form  and  the  meUiod  of  their  execu- 
tion. They  must  be  written  or  printed  on  paper 
or  parchment  and  must  be  sealed  and  delivered 
by  the  grantor  or  obligor.  It  is  said  that  sign- 
ing a  deei  by  the  obligor  is  not  essential  to  the 
TMidity,  althoof^  it  is  now  the  universal  prac- 
tice to  eoeente  the  instrument  by  signing  as 
well  as  by  sealing  and  delivering  it.  The  latter 
is  effected  by  actual  delivery  of  the  instrument 
by  the  person  executing  it  to  the  obligor  (or  to 
another  for  the  obligor)  with  the  int^t  that  it 
should,  become  operative  as  a  deed  or  contract 
under  seal.  After  sealing  and  delivery  the  in- 
strument remains  in  full  force  even  if  the  per- 
son executing  it  take  it  back  into  his  possession. 
One  executi^  a  special^  niay,  however,  mate 
a  qualified  Mllvery  of  it  called  a  delive^  in 
escrow  (q.T.).  Formerly  specialtiea  were  cusd- 
fled  as  deeds  poll  and  indentures  (see  Dbed), 
but  now  the  most  satisfactory  classification  of 
specialties  (using  that  term  as  applicable  only 
to  instruments  imder  seal )  is  into  ^ants,  bonds, 
and  covenants  <qq.v.).  All  statements  contained 
in  a  special^  are  abeolutely  conclusive  wainst 
the  puiy  making  them  and  azeouting  t£e  in- 
stnimait,  that  is,  he  is  conclusively  estopped 
to  deny  thm.  Whenever  a  specialty  contract  is 
given  on  account  of  or  in  plaice  of  a  simple  con- 
tact, the  simple  contract  is  merged  and  extin- 
guished. (See  Mkbgxb.)  The  statute  of  limita- 
tions provides  a  much  longer  period  of  limita- 
tion for  specialties  than  other  forme  of  obliga- 
tions, usually  twenfy  years.  (See  Liii3TAtioh 
OF  Actions.)  In  ease  of  the  death  of  the 
obligor  the  holder  of  speeialt;  obligations  exe- 
cuted by  the  deceased  had  at  common  law  much 
hi^er  rij^ts  against  his  estate  than  the  holder 
of  simple  contract  obligations.  (See  Advinib- 
TRATioN.)  Although  consideratifm  is  not  neces- 
sary to  give  validity  to  a  specialty,  courts 
of  equity  will  not  grant  their  peculiar  form  of 
relief  by  way  of  specific  performance  to  one 
who  has  not  given  ooosideration  for  the  specialty 
obligation  whieh  he  holds.  (See  ^bciftc  Pn- 
VORHANCE;  TbusT;  UsES.)  It  was  fiMmerly 
held  that  a  corporation  could  contract  only  by 
specialty  under  its  corporate  seal.  This  is  no 
longer  the  rule  in  the  United  States,  where  it 
is  held  that  a  corporation  may  enter  into  con- 
tracts by  its  proper  officers  without  the  use  of 
its  seal,  wherever  a  private  individual  might 
so  contract.    For  further  information  consult 

Bono;   ComSAOF;   GoNSnnUTION;  COTENAItT; 

Debt;  -Dod;  Equnr;  Seu;  etc.;  and  authwi- 
ties  i^erred  to  under  Coniuot  and  Sbu.. 

SPECIAL  VJfiKDICT.  A  verdict  in  which 
the  jury  find  merely  the  facts  as  proved  by  the 
evidence  and  do  not  apply  the  law  to  the  facts, 
hot  leave  it  to  the  diseretim  of  the  oourt  as 


to  whether  in  its  opinion  the  plaintiff  or  defend- 
ant shall  succeed.  Thus  where  there  Is  a  sub- 
stantial conflict  of  evidence  as  to  only  one  or 
a  few  of  the  facts,  proof  of  whieh  Is  essential 
to  a  recovery,  the  court  may  submit  that  par- 
ticular issue  to  the  jury  for  a  special  finding 
thereon.  The  matter  is  now  regulated  by  stat- 
ute in  most  jurisdictions.  In  some  Stat^  such 
a  verdict  is  said  to  be  "subject  to  (pinion."  See 
JuBT;  Vhbdict. 

SPECIE  PAYMENTS  (abbrev.  of  ML.  hi 
specie,  in  o(^  lAt.,  in  kind;  m.  In,  and  «|woi^ 
abl.  fling,  of  apeoiea,  kind),  Spbfbwbiow  and 
Resuuftion  of.  Thore  are  few  states  which 
have  not  passed  throu|^  crises  when  the  metal- 
lic covering  of  their  paper  money  has  become 
too  scanty,  and  the  convertibility  of  the  pa|>er 
has  been  suspended.  Such  a  general  suspension 
of  specie  paymente  is  legalised  either  directly 
or  tacitly  the  government.  The  effect  of 
suspension  is  to  relax  the  restrictions  np<m  the 
issue  of  paper  money,  and  the  general  result  is 
a  redundancy  of  such  money  and  its  depreda- 
tion. The  action  generally  leads  to  the  hoard- 
ing or  export  of  such  metellio  money  as  remains 
in  the  country,  thus  causing  a  void  in  the  mone- 
tary circulation  which  the  issues  of  paper  money 
do  not  at  once  fill,  but  the  extent  of  deprecia- 
tion of  paper  usually  depends  upon  the  facility 
of  issue.  On  the  suspKisioit  of  roecie  payments  ■ 
by  the  Bank  of  England  in  1797,  the  effect  of 
increased  note  issues  was  <mly  gradually  felt, 
for  the  bank  f<^lowed  a  conservative  policy. 
This  was  true  also  of  the  suspension  by  the 
Bank  of  France  in  1870.  On  the  other  hand, 
during  suspension  of  specie  paymmte  in  the 
United  States  in  1813,  the  banks  issued  notes 
recklessly  and  the  depreciation  was  considerable. 
When  the  banks  of  the  United  States,  on  De- 
cember 30,  1861,  again  suspended  specie  pay- 
mento  and  the  govonment  foHowod  fhsir  ex- 
ample, large  issues  of  legal-tuder  notes  cansed 
a  like  result. 

The  first  step  towards  resumption  is  the  grad- 
ual restriction  of  paper  issue;  for  government 
notes  redemption  is  accomplished  by  the  aid  of 
taxation,  while  in  the  case  of  bank  notes  re 
sumption  occurs  through  pressure  of  the  govern- 
ment by  taxation  of  excessive  issues  or  1^  othtf 
means.  The  second  step  is  to  procure  metallia 
mon^  suAeioit  to  meet  denuuds.  To  effect 
this  government  credit  is  usually  called  into 
requisition.  The  resumption  of  specie  paymento 
restores  the  dbnvertibility  of  credit  money,  but 
does  not  destroy  the  money.  It  provides  for 
redemptim  in  specie  of  such  sums  as  may  be 
presented,  but  not  compulsory  redcanptitm  of  the 
whole. 

At  the  close  of  the  (Hvil  War  fhe  monetary 
eireula^on  of  the  Uiiited  States  was  exclusive^ 
paper,  government  issues,  State  bank  notes,  and 
natitmu  bank  notes.  Specie  payments  had  been 
Sttq>ended  since  1861;  a  return  to  them  seemed 
the  first  duty.  Fear  of  a  contraction  of  the  cur- 
rency made  the  first  steps  in  this  direction 
hesitating.  The  gradual  redemption  of  the 
United  States  notes  (in  January,  1864>  $140,- 
000,000)  imdertaken  under  the  Law  of  April  12, 
1666.  had  been  arrested  in  February,  1868  (the 
amount  staodiBg  at  9366,000,000) .  In  the  finan- 
cial troubles  of  1873,  the  Secretary  of  the  Treas- 
ury, upon  somewhat  dubious  authority,  had  in- 
creased the  volume,  but  by  Act  of  June  20,  1874, 
Congress  stopped  this  increase  when  the  issue 
had  reached  9382,000,000.   The  task  M  resump- 
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tioD  was  earnestly  taken  in  hand  early  in  1876, 
when  an  act  was  paaaed  providing  for  reBump< 
tion  on  Jan.  1,  1879.  In  the  fdlowins  years 
the  act  was  repeatedly  attacked,  but  efforts  to 
repeal  it  failed.  ThiB  law  lemoved  the  limita- 
tion which  bad  heretofore  rested  upon  the  i^;* 
gregate  ismw  of  iimU(»al  bank  notes.  It  pro- 
vided,  moreover,  that,  aa  new  mateajmin  iaaned, 
United  States  notes  to  tiie  eztoit  of  80  per  omt 
of  the  new  bank  isBuea  should  be  retired  and 
canceled.  Under  this  provision  the  volume  of 
the  legal-tender  notes  diminished  by  May  31, 
1878,  when  this  provision  was  repealed,  to  $345,- 
000,000.  The  resumption  act  further  authorized 
the  Secretary  of  the  Treasury,  fry  the  aeeumu< 
latiim  of  snrpliu  revenues  and  £7  the  sals  of 
bMids,  to  cd&et  a  supply  of  gcAd  wherewMi  to 
resume.  The  amount  to  be  collected  and  the 
amoant  to  he  maintained  after  resumption  be- 
came a  fact  were  left  to  hiB  discretion.  By  the 
sale  of  bonds  at  favorable  opportunities  the 
Secretary  had  on  hand  on  the  day  of  resump- 
tion $140,000,000  in  gold.  The  growing  strength 
of  the  Treasu^  produced  a  diminishing  premium 
on  gold,  and  uie  1st  of  January,  1879,  passed  off 
without  aoy  shock.  Oni^  a  small  amount  of 
■paper  money  was  actually  presented  for  pay- 
ment. Consult  E.  E.  SpariCB,  National  Develop- 
meiH,  1877-mS  (NewTork,  1907 )»  and  D.  R. 
Dewey,  Financial  Biatory  of  the  United  Statn 
(4th  ed.,  ib.,  1912).   See  Monkt. 

SPBCIES.  See  CuusmcanoK  or  AmcALs; 
EvoLpnoN. 

SPECIFICATIOir.  In  the  law  of  patents,  a 
technical  description  oi  the  invention  mentioned 
in  an  ^»plication  for  a  patwt,  and  wboi  used 
witiiout  the  word  "e\ainr  it  includes  the  claims 
or  arguments  of  the  inventor  as  to  tlic  novdty, 
usefulneBS,  etc,  of  his  invention.  See  Patxrt, 
and  the  authorities  there  referred  to. 

In  architecture  and  building,  and  in  mechan- 
ical work  of  all  kinds  in  which  the  contract 
system  is  followed,  the  specification  is  a  docu- 
ment attached  to  the  contract,  describing  in 
detail  eveiy  part  of  the  wwk  to  be  done,  the 
materials  to  be  employed,  the  kind  and  quality 
of  workmanship  required,  and  the  time  within 
which  and  conaitions  under  which  the  contract 
is  to  be  fulfilled;  and  providing  in  general  all 
the  ittstructionB  necessarjr  for  tiie  contractor's 
guidance.  Separate  secticniB  deal  with  each 
trade  or  kind  of  work  involved.  The  specifica- 
ti<m  supplements  and  explains  the  drawings  and 
im  made  an  essential  port  of  the  contract  Even 
for  work  done  hy  day  labor  a  qvedflcaUmi  is 
often  prepared  proviung  like  detuled  inforam- 
titm  for  the  guidance  m  workmen  and  superin- 
tendent.   See  Building. 

SPECIFIC  GBAVZTT  {ML.  tpecifious,  spe- 
cific, particular,  from  Lai.  speote*,  kind).  The 
ratio  between  the  wei^ts  of  equal  volumes  of 
any  substance  and  of  some  other,  chosen  as  a 
standard.  For  solids  and  liquids  the  standard 
snbstanoe  is  water;  for  gases,  air,  or  sometimes 
hydrogen.  Blnoe  the  volume  of  a  given  wei^t 
of  a  substance  cbugee  with  temperature,  it  ia 
necessary  for  exact  determinations  that  the 
standard  selected  should  be  at  a  certain  fixed 
temperature.  Thus  specific  gravity  is  not  the 
ratio  of  an  equal  volume  of  a  given  substance  to 
water  at  any  temperature,  but  only  at  tbe 
standard  temperature  selected,  as  dcBcribed  be- 
low. Likewise  for  a  spedflc-gravity  detomina- 
tion  to  be  of  value  the  temperature  of  tiie  snb- 
•tanoe  at  the  time  of  making  tiie  measuramnt 


should  be  given.  For  gases  not  only  tbe  tem- 
perature but  the  pressure  must  be  mentioned. 
For  many  purposes  the  term  density  has  re- 
placed specmc  gravity,  but  the  two  are  not 

EinymouB.  The  density  of  a  subBtance  (at  a 
D  pressure  and  temperature)  is  the  mass  of 
■ubstanoe  in  a  unit  volume,  prorided  tt  is 
homogaieoiu;  otherwise  it  is  tliie  mass  of  a 
volume  so  small  as  to  be  hmnogoieouB,  divided 
by  the  volume.  Thus  dendty  is  an  absolute 
torn,  expressing  tiie  quanti^  of  a  certain  kind 
<rf  matter  in  a  tprtai  space,  while  specific  gravity 
is  merely  relative,  being  in  fact  tbe  rmo  of 
the  density  of  the  substance  to  the  density  of 
the  standard.  The  specific  gravity  of  a  gas  or 
vapor  is  usually  renrred  to  air  at  the  same 
pressure  and  temperature  as  that  of  the  gas, 
but  it  is  also  frequently  referred  to  hydrogen 
under  like  conditions.  In  terms  of  the  latter  it 
is  equal  to  half  tbe  molecular  wei^t  of  the 
gaa.    See  the  article  Houodibb— Iuhajolab 

WHIQHTfl. 

The  specific  gravity  of  scdids  and  liquids  is 
variously  referred  to  water  at  4*  C,  16*  C,  or 
62"  P.,  and  sometimes  other  temperatures.  Spe- 
cific gravities  <mi  these  scales  are  respeetiTOly 
as  1.00004S,  1.000Q13,  1.001180— the  density  of 
water  at  tbese  temp^tures  being  inversely  as 
these  numbers.  The  difference  is  not  of  impor- 
tance except  for  purposes  of  extreme  accural^. 
Density  in  the  metric  system  is  measured  in 

Srams  per  cubic  centimeter  (kilograms  per 
ter).  If  a  liter  of  water  at  4°  C.  weired 
exactly  a  kilogram,  as  was  intended,  ihe  density 
irf  water  at  this  temperature  would  be  one,  and 
metric  density  and  mecifle  gravity  referred  to 
water  at  4*  CC  would  be  idenl^al.  llie  density  of 
water  at  this  temperature  is  actually  0.999956, 
so  that  specific  gravity  referred  to  water  at  4** 
is  equal  to  density  X  1.000046.  Specific  gravity 
referred  to  air  at  0*  C.  and  76  centimeters*  pres- 
sure is  equal  to  metric  density  divided  by  the 
density  of  air,  i.e.,  0.001293. 

On  the  English  system  density  is  variouBly 
expreesed  in  pounds  per  cubic  foot,  pounds  per 
onble  ineh,  grains  per  cntno  inch.  To  reduce 
specific  gravity  referred  to  water  at  ffi*  F.  to 
density  on  these  scales  multiply  02.8646, 
0.0360848,  252,593,  respectivdy. 

Uethods  of  Measurement.  I.  Density.  Two 
courses  may  be  pursued  to  determine  the  density 
of  a  Bubstance:  (I)  Wei^  a  portion  of  it  and 
meaBure  its  volume;  (2)  Determine  its  specific 
gravity  referred  to  a  Rubstance  of  known  dai- 
nty. For  apprcHdmate  purposes  tbe  former  is 
better,  particularly  in  the  case  of  solids  of  regu- 
lar shape.  To  attain  great  accuracy  is  difficult, 
since  tbe  direct  determination  of  volume  is  sub- 
ject to  many  errors.  Hence  the  density  of  most 
substances  is  found  by  determining,  by  one  of 
the  methods  below,  its  specific  gravity  referred 
to  water  or  hydrogen,  Uie  density  of  each  of 
these  having  been  carefully  investi^ted.  Tbe 
density  of  water  is  found  by  observing  the  loss 
in  weAAt  of  a  solid  of  r^lar  shape  when  im- 
mersed in  water,  some  of  the  best  results  being 
obtained  with  a  glass  cube  whose  exact  dimen- 
sions were  found  by  a  method  based  on  the 
interference  of  light. 

II.  Spedflc  Oravlty  of  SoUds  and  Liqalda. 
Most  of  the  methods  given  below  are  based  on 
Archimedes'  principle — ^tbat  a  solid  floating  or 
immersed  in  a  liquid  loses  wei^t  equal  to  that 
of  the  liquid  it  displaces.  Hence  if  totally  im- 
mersed tne  loss  of  weight  is  tiie  weight  of  a 
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ToluBie  of  liqnid  equal  to  the  volume  of  the  solid. 
Hence: 

Weight  of  solid     Speoifio  gravity  of  solid 


Loss  of  weight     Speoifio  grenyity  of  Uguid 

Thus  if  either  is  known  the  other  may  be  found. 
Fot  enei  pnrpoBee  the  temperature  «  the  liquid 
must  he  Imown,  weighings  in  air  must  be  cor- 
rected tor  the  buoToncy  of  the  latter,  and  the 
solid  must  be  supported  in  the  liquid  so  ttiat 
only  a  ringle  fine  wire  onts  the  surface.  Air 


bubbles  are  also  a  serious  source  of  error,  and 
for  this  reastm  water  when  used  should  be 
freshly  distilled  or  Iwiled. 

A.  Hydrostatia  Balance. — diemical  balance 
(see  Balance)  bo  arranged  that  a  veaael  of 
liquid  may  be  placed  under  one  end  of  the  beam 
without  resting  on  the  pan.  This  is  done  hy 
replacing  the  ordinary  pui  by  a  shorter  ( Fig.  a) 
or  else  by  reating  the  vessel  on  a  bridge  (Fig.  &) 
over  tile  pan. 

The  solid  is  weighed  in  air,  then  suspended 
from  a  hook  on  the  pan  or  pan  support  by  a 
wire  of  known  weight  so  tiiat  it  hanga  totally 
submerged  in  the  vessel  of  liquid,  and  again 
weighed. 

B,  Jolly  Balance. — ^A  large  delicate  spiral 
spring  supported  by  a  vertical  rod  of  adjustable 

length  and  carry- 
ing at  the  bottom 
two  pans,  one  be- 
low the  othw.  For 
description  see 
JOLLT  Balance. 

C.  Specific  Orav- 
ity  Bottle.— A  light 
glass  flask  with  a 
ground  stopper  gen- 
erally pierced  with 
a  fine  hole  so  that 
it  may  l>e  com- 
pletely filled.  The 
flask  is  weighed 
empty,  then  fiUl  of 
water.  Knowing 
the  density  of 
water,  the  internal 
volume  is  calcu- 
lated. The  bottle 
may  now  be  filled 
wiUi  a  liquid  of 
unknown  density 
and  weighed  and 
the  density  calcu- 
lated. Oraweighed 
amount  of  solid  in 
small  pieces  may 

...       „    ..^  ...    be  P«t  in  tl»  bot- 
iitepto  form;  B.  with  tl>«^ 

filled  up  with  wa- 
ter  and  weighed.  The  difference  between  the 
weight  of  the  solid  plus  that  of  the  bottle  en- 
tirely filled  with  water  and  the  weight  observed 


■noino  onAvm  aonu  ob 
rroMDitamk. 


is  the  wei^t  of  water  displaced  by  the  solid. 
This  is  the  most  accurate  method  for  liquids 
and  solids  in  small  bits. 

D.  Mohr'a  Balance. — ^A  balance  beam  divided 
into  tenths  carries  suspended  from  on*  end 
a  platittum  wire  a  glass  cylinder,  F,  almost 
Bt^id.  On  the  other  end  is  a  coimterpoise,  P, 
bi^ucing  the  cylinder  in  air.  Riders,  A,  B,  C,  D, 
are  provided  of  weight  equal  to  the  loss  of 
weight  of  the  cylinder  in  water  at  16"  0.  and 
of  1-10,  1-100,  l-IOOO  this  Wright  When  the 
cylinder  hangs  in  a  jar,  E,  filled  witii  a  liquid 
whose  densi^  is  desired,  these  riders  are  ad- 
justed <»  the  beam  so  that  balance  is  restored, 
and  the  posititm  of  the  riders  thai  gives  direct^ 
Uie  speofic  gravity  referred  to  water  at  16*. 
Thus  with  the  riders  as  in  the  figure  the  speeiflo 
gravity  would  be  0.8642.  The  riass  i^Under  ear^ 
lies  a  small  tiumuMnetcr,  and  the  temoerature 


snuuio  otAVirTi  lion's  bauncb. 

should  he  adjusted  to  about  15".  The  method  is 
extremely  ccmvoiient  to  three  places  of  decimals. 
The  fourth  requires  many  corrections. 

E.  Eydrometer. — ^A  long  hollow  glass  cylin- 
der or  "stem"  weighted  at  one  end  by  a  bulb 
containing  shot  or  mercury  so  tliat  it  will  float 
upright  in  a  liquid.  The  stem  is  graduated  and 
t^e  specific  gravity  is  given  by  the  mark  to 
which  it  sinks,  read  tl^ovtgh  the  liquid.  The 
graduations  are  sometimes  in  specific  gravify  or 
density,  but  often  according  to  established  arbi- 
trary scales,  tiiose  of  Beaumfi  and  Twaddell  bdng 
best  known.  Instruments  are  of  different  styles 
for  milk,  spirits,  oil,  adds,  etc.  See  Hydboicktb. 

F.  Bidanoing  Columne. — ^A  tube  such  as  that 
shown  is  supported  vertically  in  two  jars  con- 
taining two  liquids.  These  are  drawn  up  into 
the  tubes  by  suction  on  the  tube  at  the  top, 
which  is  then  closed.  The  heights  of  the  liquids 
in  the  tubes  above  th^r  surfacea  in  the  tumbler 
are  inversdy  as  their  dendties.  If  the  liquids 
do  not  mix  a  simple  inverted  U  tube  may  be 
used,  one  liquid  l>eing  poured  into  each  arm. 
If  tubes  less  than  half  an  inch  in  diameter  are 
used  the  liquids  should  be  drawn  up  only  a 
little,  heights  measured,  then  as  far  as  possible, 
and  the  ratio  of  the  taoreaae  in  lengths  of  the 
columns  taken. 

O.  The  specifie  gravity  of  a  solid  lifter  than 
water  is  found  by  ritiier  the  hydrostatic  or 
Jolly's  balance,  a  wdi^t  being  attached  sufficient 
to  sink  it.  lliis  wd^at  should  hang  under  wattf 
throughout. 

UI.  Speeiflo  Onvity  of  Oaaea.  Btmwn'a 
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Xethod.  The  rate  of  effnaion  of  a  gas,  i.e^  the 
Tolume  e8capiii|[  per  seoond  through  a  venr 
small  openii^,  is  for  a  given  opening  and  dif- 
ference of  preaaure  inside  and  out,  inversely  as 
the  eqnare  root  of  its  density. 

Near  the  top  of  a  long  v^ical  glass  tube  is 
a  partition,  omdsting  of  a  didc  ot  platinum 


BTDBOUnB. 


APPAXATDS  FOB  inTHOD  OF 
BALdUtCnrO  OOLDHm. 


pierced  by  a  hole  about  O.OOOS  inch  in  diameter. 
Above  this  the  tube  is  cloeed  by  a  ground  stop- 
po-.  The  tube  is  filled  with  gas  and  plui^d 
into  a  dem  hath  eontaining  mwcury  and  ad* 
Justed  until  a  glass  float  on  tiie  mercury  stands 
at  a  fixed  level.  The  Bt<H>per  is  removed  and  the 
time  required  for  the  float  to  rise  to  another 
fixed  level  as  the  mercury  drives  ont  the  gas  is 
measured.  The  experiment  ie  then  repeated  in 
exactly  the  same  manner  with  the  standard  gas. 
The  ratio  of  the  times  observed  is  the  square  of 
the  ratio  of  the  doisities,  i.e.,  the  specific  grav- 
ity of  the  unknown  gas  referred  to  the  standard 
gas.  Bee  HfflJEcuuaa — MmjBcuuB  Wkiohts. 

OMisult  Landolt  and  BOmsteitt,  PhjftikaUmh- 
CAemtsofta  Tabellm  (Berlin,  190S),  and  "Smith- 
sonian Physical  Tables,"  in  Smithsonian  Insti- 
tution, MisoellaneouB  Colleetiona,  vd.  Ixiii,  no.  6 
(6th  rev,  ed.,  Washington,  1914). 

SPECIFIC  HEAT.    See  Hut. 

SPECI7IC  LEGACY.    See  Lbqact. 

SPECIFIC  PERFOSJCAHCE.  A  technical 
le^  term  emplt^ed  to  denote  the  equitable  doc- 
trine and  rules  under  whid  a  court  may  etmipel 
a  party  who  has  refused  to  perform  his  part  of 
an  agreement  to  carry  it  out  according  to  its 
terms.  In  an  action  at  law  for  the  breach  of  a 
contract  the  only  relief  possible  is  damages,  but 
as  money  is  not  always  an  adequate  compensa- 
tion for  the  loss  which  may  be  suffered,  the 
courts  of  equity  will  in  certain  cases  decree  a 
n>eciflc  or  actual  performance  of  the  terms  of 
the  contract.  This  lies  in  the  discretion  of  the 
oonrt*  but  precedents  must  be  followed  as  a 


guide.  In  general,  to  obtain  a  decree  of  specifle 
performance  the  plaintiff  must  satisfy  the  court 
that  the  remedy  at  law  is  inadequate ;  that  there 
was  a  valid,  fair,  and  reasonable  contract  be< 
tween  the  parties;  that  he  has  done  nothing  in- 
equitable on  his  part.  It  is  a  general  rule  to 
grant  speeifie  penonnanee  of  contracte  for  the 
conveyance  oi  real  estate;  only  in  exceptional 
cases  will  relief  be  granted  in  cases  of  oontiacts 
to  convey  personal  property,  and  thai  only  when 
the  article  is  unique  in  ite  character  and  prac- 
tically unobtainable  elsewhere,  auch  as  a  rare 
picture  not  to  be  duplicated.  In  a  few  cases  spe- 
cific performance  of  a  contract  to  do  some  act, 
such  as  build  a  structure,  will  be  decreed.  For 
example,  where  a  railroad  agreed  to  build  an 
ornamental  bridge  over  a  private  roadway  in 
einuideration  of  the  rij^t  of  way  through  a 
man's  premises)  the  oourt  decreed  that  the  com- 
pany abould  construct  the  bridge  according  to 
the  contract.  While  it  is  the  general  rule  that 
the  courte  will  not  compel  the  specific  perform- 
ance of  an  act  requiring  personal  skiU,  as  in 
the  case  of  actors,  an  exception  is  made  where 
tiie  agreement  to  do  the  act  for  one  person  is  ac- 
companied by  an  express  agreement  not  to  act 
for  ai^  one  else.  In  soch  cases  the  courts  will 
enfOTce  the  native  agreement  and  time  indi- 
rectly give  the  desired  rdief.  Consult  Sir  Ed- 
ward Fry,  Treatise  on  the  Speoifio  Performance 
of  Oontraof  (5th  ed.,  Toronti^  IBIl).  See  also 
CoNTBACT  and  Equitt  and  authorities  there 
referred  to.   

SPECX  VON  STEBKBUBO,  Hebmann, 
Babon  (1862-1908).  A  German  diplcHuatiat, 
bom  at  Leeds,  En|^aad.  After  studring  military 
and  naval  science  and  intemationu  law  he  en- 
tered the  army  and  served  throughout  the 
Franco-Prussian  War.  Fran  1885  to  1890  he 
was  the  German  military  attach^  at  Washing- 
ton, D.  C.  In  the  following  year  he  altered  the 
diplomatic  service  as  Secretary  to  the  Lection 
at  Peking,  China.  In  1896  he  was  sent  to 
Buenos  Aires,  and  soon  afterward  to  Belgrade, 
Serria.  In  1898  he  became  First  Secretary  to 
the  German  Embassy  at  Washington  and  in 
,1900  was  appointed  Consul  Qeneru  for  British 
Lidia  and  Ceyl(»i.  From  1903  until  his  death  he 
served  as  Ambassador  to  the  United  Stetea  The 
tariff  arrangements  made  between  Germany  and 
the  United  States  in  1906-07  were  largely  the 
result  of  his  efforte. 

BPECTACLED  BBAB  (so  called  from  the 
mailing  oa  the  faoe).  The  amall  bear  of  the 
northern  Andes.   See  Beab. 

SFEGTACLB8,  or  Etsousses  (Lat.  ^eo- 
tamUiim,  show,  from  speetore,  to  behold,  from 
tpecere,  to  ace;  connected  with  Gk,  oKtwreaOat, 
akeptesthai,  to  look).  A  device  for  the  purpose 
of  aiding  the  sight  when  impaired  by  age  or  other- 
wise. (See  SiQHT,  Defects  of.)  The  term 
"apectacles"  ia  more  definitely  applied  to  a  frame 
which  has  side  pieces  fitting  over  the  ear.  Eye- 
glasses or  pmce-nez  are  frames  supported  by  a 
clasp  flUix^  to  the  sides  of  the  nose.  Spectacles 
were  invented  during  the  thirteenth  century. 
The  credit  is  attribute  by  some  to  Alessandro  di 
Spina,  a  Florentine  moiuc;  by  others  to  Boger 
Bacon.  The  lenses  are  made  of  the  best  optical 
glass,  and  ground  with  extreme  care.  Lenses  may 
be  mounted  as  either  ey^lasses  or  spectacles,  care 
being  taken  that  the  centre  of  the  lens  is  oppo- 
site the  pupil  and  that  the  glasses  are  tilted  at 
a  prqper  ai^le  for  reading  or  distance  as  desired. 
When  separate  lenaes  are  required  for  these  pur- 


Digitized  by 


Google 


SPBCTATOB 


374 


SFBOTBOFHOTOKETBY 


poses  the  so-called  bifocal  glasses  may  be  used. 
They  are  made  by  cemaiting  a  small  strong  lens 
upon  the  lower  part  of  the  other,  so  that  when 
the  eyes  are  lowered,  as  in  reading,  the  line  of 
vision  passes  through  that  portion.  Lenses  are 
now  numbered,  with  one  of  a  focus  of  one  meter 
as  a  unit,  known  as  one  diopter.  One  with  four 
times  that  atrengUi  has  a  focal  distance  oS  oae- 
quarter  of  a  meter  and  is  known  as  4  D.  (di<^ 
ten).  Convex  spherical  lenses  are  used  in  hy- 
permetropia,  presbyopia,  and  after  removal  of 
the  crystalline  lens  for  cataract.  Concave  spheri- 
cal lenses  are  ranployed  in  myopia.  If  astigma- 
tism exists  a  cylindrical  lens,  either  concave  or 
coDvei  as  required,  is  used.  As  the  astigmatism 
may  be  in  only  one  meridian,  or,  since  there  may 
be  eithw  hypermic  or  n^c^ic  astigmatism  in 
both,  or  h^peropic  in  one  and  myopic  in  the 
other,  it  is  sometimes  necessary  to  emplcrjr  cross- 
cylinder  loises,  a  combination  of  two  cylinders 
with  their  axes  at  right  angles  to  each  other. 
Prismatic  glasses  are  used  in  cases  with  weak- 
ness of  ocular  muscles,  one  being  chosen  which 
will  make  the  Images  seen  the  two  eyes  coin- 
cide. Combinations  of  cylindrical  and  spherioal 
lenses  and  prisms  are  needed  when  errors  of  re- 
fraction or  accommodaticm  are  combined  witix 
astigmatism  and  muscular  weakness,  which  cause 
double  vision.  Colored  glasses,  designed  to  pro- 
tect the  eyea  from  li^t,  either  natural  or  arti- 
ficial, are  made  in  tints,  viz.,  smoked,  amber, 
amethyst,  greenish  yellow  (the  so-called  euphns), 
blue,  and  green.  Of  late  years  a  lens  has  been 
perfected  which  has  the  same  refractive  power 
in  every  plane,  whereas  tiie  old-style  lens  was 
only  auofutely  perfect  at  its  centre.  Consult: 
C.  F.  Prentice,  OphtheUmio  Lentea  (2d  ed.,  Phila- 
delphia, 1907) ;  R.  D.  Pettet,  Meohaniot  of  Fit- 
ting  Olassea  (Chicago,  1913);  Sir  William 
Crodcee,  The  Preparation  of  Eye-Preaerving 
Olaaa  for  Speotaclea  (London,  1914). 

SPECTATOR,  The.  1.  A  famous  periodical 
pnUidied  daily  in  Lradm  from  March  1,  1711, 
to  Deo.  6,  1712,  to  which  Addison  and  Steele 
were  the  principal  oontribntors.  Addismi  wrote 
274  papers,  Stede  236.  Addison's  essays,  almost 
perfect  in  form,  fixed  a  new  standard  In  man- 
ners, morals,  and  taste,  whose  influoice  lasted 
for  years.  The  Bpeotator  was  revived  In  1714, 
when  80  numbera  wore  inned,  of  whidi  Addison 
contributed  24. 

2.  A  Lmidtm  weddy  periodical,  foiuded  in 
1828,  devoted  at  first  solely  to  literature  and 
soei^  questions;  politics  were,  however.  Intro- 
duced and  it  became  a  strong  advocate  of  the 
Reform  Bill.  The  first  editor  was  Robert  S. 
Rintoul,  who  continued  in  &!&ce  till  his  death  in 
1868.  John  Stuart  Mill  was  a  member  of  the 
staff.  From  1861  to  1897  it  was  edited  by  Rich- 
ard Holt  Button,  who  wielded  great  influence  in 
literature  and  theology,  while  his  partner,  Mere- 
dith Townsoid,  managed  politics,  which  were 
liberal  until  1686.  In  1807  John  St.  Loe  Straehey 
became  editor  and  owner,  and  the  politiGal  at- 
titude <rf  the  paper  became  liberal-Unintist 

^EOT&AIi  BAT.  See  Bat,  and  Colored 
Plate  of  MAintAUA.   

SPECntAL  FHOTOMSTBY.   See  I&boibo* 

PHOTOMETBT. 

SFECTBE  (from  Lat.  apectrum,  appearance, 
image,  apparititm).  A  fanciful  book  name  for 
one  of  the  anall  lennirine  fh"?"«ii1f  of  the  Ma- 
layan r^on,  the  tarsler,  m  aceonnt  of  its  gaunt 
f<»in,  enormous  eyes,  and  nocturnal  i^pearance. 
Many  superstitious  notions  attach  to  these  and 


related  animals  (see  LoBia)  among  the  natives 
of  the  East  Indies,  causing  than  to  be  regwrded 
with  more  dread  than  curiosity.  Th^r  noctur- 
nal and  irregular  appearance  have  caused  oer- 
tain  bats  and  anuul  oiris  also  to  be  called 

spectral.   

SFECTROORASH  (from  IsA.  tpeotnm,  up- 
pearanee,  apparition,  from  i|MoeFe,  to  see  + 
CHc.  ypii^i't  gmpheim,  to  write).  A  partienlar 
form  (tf  spectroecope  (q.r.)  In  which  the  appa- 
ratus to  record  the  radiaticms  is  a  photographic 
plate.  Hie  apparatus,  th^,  oonsists  of  a  colli- 
mator, a  priun,  or  a  grating,  and  a  tdeeoope  in 
which  the  eyef^eoe  Is  replaced  hy  a  photographic 
camera^  

SPBCTBOVETBB  (from  Lat.  apeotrwn,  ap- 
pearance, image,  apparition  +  Ok.  /■^rpoi',  me- 
iron,  measure).  An  instrument  especially  de- 
signed to  det^mine  the  index  of  refraction  of 
transparent  bodies.  The  ordinary  type  of  instru- 
ment is  illustrated  in  tiie  cut,  and,  as  shown, 
consists  essentially  of  two  arms  which  are  mov- 
able around  an  axis  carrying  a  platform  on 
which  rests  a  prism  of  the  substance  to  be  in- 
vesUgated.  One  of  the  anna  carries  a  telesom^ 
A,  while  the  other  supports  what  is  known  as  the 
collimator,  B.  This  conaiBts  of  a  tube  at  one 
end  of  which  is  a  slit  made  by  two  movable  par- 
allel edges,  and  at  its  other  end  is  a  lout  so 
placed  ^at  the  slit  is  in  its  principal  focua.  If 
a  source  of  lig^t,  for  instance  a  sodium  fiame, 
is  placed  in  frcmt  of  the  dit,  a  beam  of  parallel 


SPBCTBOIWrU. 

li^t  will  proceed  from  the  collimator  lens,  fall 
upon  the  prism,  suffer  deviation,  enter  the  tele- 
scope and  be  focused  by  the  objective  on  the 
cross  hairs  of  the  eyepiece.  The  angles  made  be- 
tween the  telescope  and  collimator  may  be  rsad 
Ml  a  scale  atta«hed  to  the  plaUram  of  tlw 
inetnunait. 

To  determine  the  index  M  refraction  of  a  snh- 
stance  in  the  form  of  a  prism,  for  radiations  of 

a  given  wave  length,  it  is  neceraary  to  know: 
first,  the  angle  oi  the  prism,  that  is,  the  angle 
made  between  the  two  plane  faces  of  the  prism; 
second,  the  angle  of  minimum  deviation  for  the 
given  radiati<Hi8.  Both  these  quantities  can  be 
measured  with  the  apeetrometer,  care  bdng  Uikm 
to  have  the  axes  <rf  the  telescope  and  coUimatw 
perpendicular  to  the  axis  of  the  instrument,  and 
the  edge  of  the  prism  parallel  to  it.  The  follow* 
ing  formula  then  gives  the  index  of  refracticm.  in 
which  A  repreeento  the  angle  of  the  prism  Mid  D 
the  an^e  m  minimum  demtion : 

em  — ^ 

Index  of  refiraeti<m  n  =  —  -j—  • 

8PSCTBOTH0NE.    See  Photophome. 
SPBCTBOPHQTOM'JSTJiY  (from  Lat.  apeo- 
imm,  appearance,  apparitioi  -f-  Qk.  ^69, 
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light  +  'firrpia,  -metria,  meaeurement,  from 
Itirpor,  metron,  measure),  or  Speotrai.  PhotdM' 
BTBY;  see  also  ^'ectsosoopt  and  PHOTOlcrrBT) . 
The  study  of  the  relative  intensitiefl  of  light  of 
vajriouB  colors  from  the  same  source  or  front  dif- 
ferent sources.  Not  onl^,  as  in  ra^inary  pho- 
tometry, may  the  relative  intenaitiea  of  two 
sources  of  white  light  or  of  monochromatic  li^t 
be  cMnpared,  but  qwctroi^iotometerB  are  pro- 
vided with  dispernng  prisms  so  arranged  that 


TW.  1.  Doimu  paiBM,  nucs'*  BranaorBOVomnB. 

the  various  colors  of  one  beam  of  white  lig^t  may 
be  compared  with  the  corresponding  colors  of  an- 
o^er.  The  general  method  is  to  bring  aCKue  of 
the  light  from  one  source  and  some  from  the 
other  source  side  1^  side  in  the  same  Add  of 
view,  and  by  suitable  means  to  alter  the  intern- 
aity  of  eitiier  beam  (or  of  both)  in  a  known 
degree  until  a  match  or  ^otometrie  equality  is 
secured;  tiiis  ccmdition  of  equality  being  deter- 
mined by  the  vanishing  of  the  line  of  separation 
between  the  two  portuins  of  the  field  of  view, 
illuminated  respectively  by  Hie  two  sources  to 
be  compared.  There  is  also  a  soHialled  method 
of  contrast  devised  by  Lummer  and  Brodhun. 

One  of  the  most  elBciait  forms  of  spectro- 
photemeter  is  that  devised  by  Professor  Brace 


Tia.  3.  OPTICAL  ■nraif,  aaAca's  BPactaomomioRaB. 

of  the  Universitir  of  Nebraska.  It  consists  es^ 
sentii^  (Figs.  1,  2)  of  a  double  prism  P  with 
a  narrow  ^Ivered  strip  88  on  the  face  AD  of  the 
ri^t  half.  T  and  T'  are  two  similar  collimators 
symmetrically  situated  with  respect  to  the  prism 
and  provided  with  adjustable  slits  throudi 
idildi  the  li^t  from  the  two  sources  enters  toe 


Fro.  8.  RBLD  VBw  or 
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optical  system  of  the  {Aotometer.  The  amount 
of  light  entering  the  ^stem  through  either  col- 
limator depoids  upon  the  width  of  its  slits.  The 
width  of  one  slit,  say  T,  is,  after  the  initial  ad- 
justments of  the  instrument,  kept  fixed  through- 
out any  one  series  of  observations,  while  the 
width  of  the  other  collimator  slit  {T*)  may  be 
altered  at  will  to  secure  a  match  in  intoisity  of 
the  two  beams.  Light  of  the  same  wave  length 
(i.e.,  of  the  same  color)  is  thus  brought  by  direct 
transmission  from  the  collimator  T,  and  after 
reflection  at  the  ailv^  strip  from  7",  to  the 
same  focus  in  the  observing  telescope  R.  When 
the  eyepiece  is  removed  sad  the  prism  viewed 
througji  a  slit  in  the  focal 
plane  of  R,  the  eye  sees 
three  fields  (as  in  Fig.  3), 
the  central  one  ABCD  il- 
luminated by  light  from 
the  right  collimator,  7", 
and  the  upper  and  lower 
ones,  AOF  and  BDO,  by 
li^t  from  the  left  colli- 
mator. T.  The  fields  meet 
in  the  sharp  edges  of  the 
silver  strip.  A  mateh  in 
intensity  is  secured  altering  the  width  of  the 
slit  T,  which  is  controlled  by  an  accurately 
turned  screw  carrying  a  graduated  drum  so  that 
the  width  of  T'  caa  be  altered  at  will  by  a  known 
amount  and  tiius  the  total  amount  of  light  pass- 
ing throu^  this  collimator  can  be  changed  as 
desired.  The  intensities  of  two  beams  will  be 
inversely  proportional  to  the  silt  widths  required 
for  a  match  between  ^em  and  the  light  ctnning 
through  the  fixed  slit  T.  (This  simple  relaticm 
is  not  ^uite  true;  the  deviations  from  it  are 
treated  in  the  articles  cited  below.)  The  amoimt 
of  li^t  coming  through  the  collimator  with  the 
fixed  slit  may  be  altered  without  changing  the 
width  of  the  slit  by  means  of  a  rotating  disk 
with  certain  sectors  cut  out  mounted  directly 
in  front  of  the  fixed  slit,  so  as  to  out  off  the 
light  during  a  certain  fraction  of  eaeh  revolu- 
tion. This  device  greatly  increases  the  range  of 
the  instrummt. 

By  turning  the  telescope  B  through  a  small 
angle  the  various  colors  of  the  spectrum  may  be 
brought  into  the  field  of  view  in  HUCcessioQ,  and 
the  relative  intensities  of  the  two  sources  for 
each  cf^or  determined. 

A  oomparis(m  of  the  intmaity  distrihntimi  in 
the  spectra  ot  the  electric  Ineandesoent  and  arc 
li^ts  with  that  of  the  sun  rives  the  following 
results,  where  in  each  case  the  intensity  of  the 
sunlight  is  cut  down  until  at  tiie  D  line  it  equals 
that  of  the  incandescent  [or  are)  liffikt  for  the 
same  wave  length: 


WAVS  LBKora 

Ine. 
sun 

Are 
nm 

ii.se 

1.67 

4.88 

1.37 

2.68 

1.28 

1.2S 

0.97 

1.00 

1.00 

0.3S 

0.77 

0.17 

0.66 

0.10 

0.83 

0.0» 

1.21 

The  reflecting  power  of  a  polished  plane  sur- 
face or  the  absorbing  power  of  a  thin  film  or  plate 
of  an  absorUng  medium  can  be  determined  for 
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variouB  colors  by  means  of  a  spectrophotometer, 
by  ikU4^iig  the  mirror  or  the  thin  film  in  f  rtmt  of 
toe  a^ustaUe  allt  and  oomparing  the  inten- 
•ity  of  the  light  after  refleotim  or  transmisaifm 
with  the  intensity  of  the  li^t  coming  directly  to 
the  other  collimator  of  the  photometer.  For  ex- 
ample, a  polished  silver  surface  reflects  95  per 
cent  of  the  red  li^t  falling  on  it  normally,  while 
for  the  blue  only  60  per  cent  is  reflected.  A 
mirror  of  solid  cyanine  reflect  IS  per  cent  of 
the  orange,  2  per  cent  of  the  green,  and  6  per 
cent  of  tiie  violet.  Hie  flicker  phc^ometer,  de- 
scribed under  PHOTOUxm,  can  also  be  used  as 
a  spectrophotometer,  and  it  has  certain  advan- 
tages over  all  others. 

Bibliography.  The  methods  of  observation 
and  of  calibration  and  the  sources  of  error  are 
fully  treated  in  the  following  articles:  Lummer 
und  Brodhnn,  in  Zeitaohrift  iHr  Inttrumenien- 
kunde,  1889  (Berlin,  1889,  1892);  Murphy,  in 
Astro-Physieai  Journal  (Chicago,  1897) ;  Brace, 
in  Philogophioal  Magaeiitt  (London,  1899),  and 
A»tro-Phy9ieal  Journal  <Gfaioago,  1900,  1902) ; 
H.  E.  Ives,  in  Trmtaaotioma  o/  the  lUnminaHiig 
Booietjf  of  New  T<rrk,  voL  lii  (New  York,  1908) ; 
Uppenbom-Mtmasch,  Lt^rbueh  der  Photometrie 
(Munich,  1912). 

SPEOTTBOSCOFE  (from  Lat.  apectrum,  ap- 
pearance, image,  appctrition  +  Gk.  cKonivj 
ekopein,  to  view).  An  InHtniment  designed  to 
investinte  the  nature  of  the  radiations  onitted 
by  varvnu  souroes  of  11^,  it  being  understood 
that  this  term  includes  all  waves  m  the  ether, 
although  only  tiiose  within  certain  narrow  limits 
of  wave  length  affect  tJie  sense  of  sight.  It  is 
shown  in  the  article  on  SPBcmtoacopT  that  radia- 
tions are  being  sent  off  in  the  ether  from  all 
natural  bodies,  and  that  these  are  in  the  form  of 
waves  of  different  wave  length.  When  these 
waves  pass  throu^  a  spectroscope  they  are  dis- 
persed in  such  a  way^  that  the  wavea  of  certain 
wave  length  are  broii^t  to  foena  at  a  point  dif- 
ferent from  that  to  which  waves  of  a  different 
wave  length  are  brou^t.  In  this  way  the  radia- 
tions from  any  source  are  analyzed  and  spread 
out  in  what  is  called  a  spectrum.  The  essential 
features  of  a  spectroscope  are  then:  first,  a  slit, 
or  extremely  small  source  of  radiation;  second, 
some  means  of  producing  dispersion;  third,  a 
lens  or  other  means  of  focusing  the  radiationa 
at  the  ^epieee  of  a  telescope,  upon  a  screen,  or 
upon  some  suitable  recording  instrnmoit.  If 
the  radiations  are  of  such  a  nature  as  to  affect 
a  photographic  plate,  i.e.,  if  tbey  are  in  the  ultra- 
violet or  in  the  visible  portion  of  the  spectrum, 
methods  of  photogr^hy  may  be  used  in  connec- 
tion with  the  spectroscope.  ( See  Spccivoobaph.  ) 
If  the  radiations  are  in  the  infra-red,  i.e.,  if 
the  wave  lengths  are  so  long  that  they  do  not 
affect  tiie  sense  of  idght,  Instruments  must  be 
used  whidi  are  sendtive  to  sndi  radiations;  for 
instance,  a  tberm(»neter,  bol(mieter,  radi«niamm- 
eter,  radi«neter,  or  other  heat-r^|istering  de- 
vice. It  has  been  found  that  if  a  plate  of  glasa 
covered  with  some  phosphorescent  substance, 
such  as  Balmaiu's  paint,  is  exposed  to  light  and 
then  carried  into  a  darkened  room,  it  will  con- 
tinue to  be  luminous  for  some  time ;  but,  if  ex- 
posed in  a  spectroscope  to  infra-red  radiations, 
uie  phosphcnrescenee  at  those  points  reached  by 
the  radiations  is  destroyed.  This  furnishes  a 
method,  therefore,  for  the  study  of  these  long 
waves. 

Aa  ordinarily  constructed,  a  spectroscope  has 
the  same  general  appearance  as  a  q>ectrometer 


(q.v.).  There  is,  however,  in  addition,  in  ease 
pnraifl  are  used  to  produce  dispersion,  some  aux- 
iliary apparatna  for  the  purpose  of  frtaMing  the 
observer  to  record  nnmericaUy  the  poaitions  oc- 
cupied the  waves  which  he  is  observing,  in 
ctonparison  with  other  w»vea.  One  method  whidi 
is  in  c<Hnmon  use  is  to  attach  to  the  instrument 
a  tube  containing  at  <me  end  a  transparent  scale 
and  at  its  other  end  a  lens,  the  tube  itself  being 
BO  placed  that  when  the  scale  la  illuminated  by  a 
lamp  tiie  waves  proceeding  from  it  fall  upon  the 
last  face  ot  the  last  prism  and  are  reflected  in 
such  a  mannw  as  to  he  broufi^t  to  focus  in  the 
aame  plane  as  are  the  radiaUons  ondar  Inveafci- 
gation.  By  this  means  there  is  produced  aeroaa 
the  spectrum  a  serisa  d  lines  regnlar^  niaced 
and  numbered,  and  the  portion  oi  any  radlati(m 
can  be  recorded. 

Various  means  are  used  to  produce  dispersion, 
but  the'two  methods  most  generally  adopted  are 
(1)  to  interpose  a  prism  or  train  of  prisms  be- 
tween the  collimator  and  telescope,  or  (2)  to 
allow  the  from  the  collimator  to  fsl] 

npon  a  diffraction  gratings  The  dispersing  ac- 
tion of  a  prism  and  of  a  grating  lias  been 
explained  before  (see  DuruOTion  aiid  Dotsjuv 
TION  Geatenos)  ;  but  thore  are  several  impor- 
tant differences  between  the  spectra  obtained  hy 
these  two  instruments.  Prismatic  qtectra  are 
said  to  be  irrational  because  there  is  no  simple 
relation  between  the  material  and  shsjie  of  the 

Sism  and  the  dispersitm  produced  by  it;  and, 
rther.  because  prisms  of  the  same  shape  and 
size  produce  quite  different  spectra,  in  the  sense 
that  the  relative  deviations  of  the  same  wave* 
differ  widely  when  different  prisms  are  used. 
See  DiSPEBSXon. 

The  spectra  produced  by  plane  gratings,  on  the 
other  hand,  obey  a  definite  law,  there  being  an 
ratremely  simple  relation  between  the  cons^nta 
of  the  grating  and  the  deviation  of  a  g^ven  train 
of  waves,  which  Is  Independent  of  the  material  of 
the  grating,  and  which  enables  one  by  simple 
means  to  measure  the  wave  length  of  the  radla- 
tions  being  studied.  If  a  c<nicave  grating  is  used 
in  place  of  a  plane  one,  as  was  first  d<me  1^ 
Rowland  in  1882,  It  is  not  necessary  to  have 
lenses  in  the  spectroscope,  the  essential  parts  of 
the  instrument  then  bemg  simply  a  slit,  a  grat- 
ing, and  some  receiving  apparatus,  such  as  a 
photographic  plate.  There  is  a  further  advantage 
in  the  use  of  a  concave  grating  (which  may  also 
be  obtained  with  a  plane  grating  if  suitably  ad- 
justed) if  this  instrument  is  used  in  tiie  standard 
manner,  in  the  fact  that  the  spee^  produced 
are  of  such  a  kind  that  the  distances  along  the 
photographic  plate  are  proportional  to  differences 
m  wave  lengui  of  the  waves  which  are  thus  re- 
corded. A  spectrum  of  this  kind  is  said  to  be 
normal.  Coisult  T.  T.  Bakw,  The  Speotroaoope: 
Its  Utet  in  OenertU  Analytioal  Ohemietry  (New 
York,  1007),  and  H.  F.  Newall,  The  Speotroaoope 
and  its  Work  (London,  1010). 

SFECTBOS'COFT.  The  science  which  deals 
with  the  methods  of  production  of  the  spectra 
by  various  sources  of  lij^t  (or  of  waves  in  the 
ether)  and  with  their  study  and  interpretation. 
Newton,  in  1672,  was  the  first  to  observe  tiut  if 
sunlight  entering  a  darkened  room  thnnigh  a 
small  opming  were  allowed  to  fall  upon  a  miem 
a  spectrum  was  produced,  owing  to  tne  fact  tiiat 
waves  characteristic  of  different  colors  suffer  dif- 
ferent deviations  by  the  prism,  and  that,  there- 
fore, the  components  of  white  li^t  were  sepa- 
rated.    (See  DiBPEBBiON.)     TXevrttm  made  no 
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obeerraticRiB  except  upon  tie  vieibk  portiona  of 
the  spectrum;  but  in  th*  year  1800  F.  W. 
^rwMl  obaamd  that  the  spectnmi  eontiimed 
b^ond  the  red,  aa  vas  shoim  In'  h<rfdl]ig  a  ther- 
mometer in  that  poeitim;  and  in  1801  J.  W. 
Ritter  proved  the  existenM  of  the  ultrarTiolet 
light  by  Bbowing  that  ailver  chloride  was  affected 
not  alone  by  the  violet  portion  of  the  spectrum, 
bat  beyond.  In  1802  Wolluton  made  the  dis- 
covery that  the  solar  speotnm  was  not  continu- 
ous, but  was  interrupted  by  certain  dark  lines, 
vaing  in  his  aqteriments  a  slit  and  a  prism  with 
Its  edge  parallel  to  the  slit  It  is  remarkable 
that  Newton  did  not  make  this  same  disooreiy 
in  his  investigation  tm  the  ateetrum  of  the  iun, 
because  he  lUso  at  times  use*  a  dit  in  tiie  same 
manner  as  did  Wollasttm.  The  most  important 
investigation,  however,  on  Uie  stdar  spectrum, 
one  which  in  fact  serves  as  the  foundation  of 
the  science  of  spectroscopy,  was  ttiat  of  Fraim- 
hofer,  bcffinninff  in  the  year  1814.  Fraunhofer 
(q.v.)  was  the  inventor  of  the  diffraction  grating 
and  was  the  first  to  measwe  aocuratdy  the 
wave  lengths  of  light  waves.  By  using  both 
grating  and  prism  spectroaoopes  be  showed  that 
tiiere  were  numerous  dark  lines  in  the  solar  spec- 
trum, to  the  strongest  of  which  he  gave  certain 
names  in  the  form  of  letters,  A,  B,  C,  etc.  He 
studied,  further,  the  radiations  from  certain  of 
the  stars  and  from  certain  sources  of  lig^t,  eadh 
as  flames,  etc.  He  made  the  important  obsura- 
tim  that  the  podtitm  ooeupied  In  the  sc^  spec- 
tmm  by  the  dark  D  lineB  la  identical  with  that 
occupied  by  the  bright  yellow  line  observed  in 
the  spectra  of  all  ^nes.  His  whole  woric  was 
epoch  making. 

Herschel  was  the  first  to  investigate  the  ab- 
sorption spectra  produced  by  various  bodies,  that 
is,  to  study  the  effect  of  interposing  between  the 
source  of  light  and  the  spectrosowe  a  substance 
whidi  absra-M  certain  ra<uationa  llie  next  great 
step  was  made  by  Kirchboff,  who  showed  from 
theoretical  considerations  that  the  onisslcn  spec- 
trum and  abeorption  spectrum  of  a  substance 
should  be  the  same  at  a  definite  temperature,  and 
that  as  the  temperature  changed  the  intensity  of 
the  spectra  would  vair.  In  this  way  Kirchnoff 
was  able  to  ^lain  the  dark  lines  in  the  solar 
spectrum  as  due  to  an  absorbing  layer  of  metallic 
vapors  forming  an  atmosphere  around  the  white- 
hot  central  portion  of  the  sun,  which  was  sup- 
posed to  emit  a  cMitinuous  spectrum.  In  collab- 
oration with  Bunsen  he  then  undertook  a  ear^l 
study  of  the  spectra  of  various  substances  and 
founded  the  science  of  spectrum  analysia  "nie 
explanation  of  the  fact  that  absorption  spectra 
and  emission  spectra  are  identical  was  first  given 
by  Stokee  many  years  before  Kirehhoff's  state- 
ment, and  Balfour  Stewart  had  also  arrived  at 
the  same  Idea.  From  the  day  of  Kirchboff  up  to 
the  present  time  all  branches  of  speetroaeopy 
have  been  pursued  moat  rigorously,  ue  most  im- 
portant discovery  being  the  principle  of  the  ton- 
cave  grating,  made  1^  Rowland  in  the  year  1882, 
which  is  discussed  under  Spbctioscdpe  and 
under  Dutbaction  and  Diffbaotion  Gkathvos. 

There  are  many  methods  of  making  vapors 
Imninons,  among  which  it  may  be  sufficient  to 
name  the  fiame,  the  electric  arc,  the  electric 
q»ark.  The  apeetra  produced  in  theae  various 
ways  have  received  the  names  of  flame  spectra, 
arc  spectra,  etc  The  etandard  method  of  pro- 
ducing flame  spectra  is  to  hold  a  portion  of  the 
substance  to  be  inveatisated  or  a  salt  of  the  sub- 
stance in  the  Bunacm  fieme  until  It  H  vapmriced, 


and  thus  the  vapor  ia  raised  to  the  temperature 
of  the  flame,  ai^  in  general  becomes  luminous. 
Othw  flames  than  that  of  the  Bunsen  burner  may 
be  used.  Extremely  minute  amounts  of  the  aub- 
stance  may  be  recognuEed  in  tills  wi^,  as  has 
been  shown  by  Kirchboff  and  Bunsen.  They  state 
that  one  fourteen-millionth  of  a  milligram  of 
sodium  can  be  rec<^;mzed  in  the  Bunsen  flame, 
one  aixty-thousandth  of  lithium,  one  fifty-thou- 
sandth of  a  millignun  of  caldum,  etc  To  pro- 
duce arc  ^»ectralt  is  customary  to  bore  out  a 
small  opening  in  a  carbon  rod,  fill  this  with  scnne 
salt  of  the  substance  to  be  investigated,  and  then 
use  it  as  the  positive  p<da  in  the  ordinary  electric 
are.  By  this  meana  a  high  tanprntura  ia  pro- 
duced, vis.,  about  4000*  C,  and  t^e  rapor  of 
the  aobatanoe  ia  made  luminous.  To  produce  the 
qnrk  qwetrum  numberless  methods  are  in  us& 
Among  these  it  may  be  sufficient  to  mention  two. 
If  the  electric  spark  produced  by  an  induction 
coil  or  transformer  is  made  to  pass  between  solid 
electrodes  made  up  of  the  sulistance  to  be 
studied,  th^  will  m  vaporized  and  the  vapor 
will  be  tnminona  If  a  gas,  e.g.,  nitrogen  or  ny- 
drogm,  be  inclosed  in  a  glaae  bulb  into  which 
enter  two  metal  wires  to  serve  as  electrodes,  and 
if  the  pressure  be  made  sufficiently  low,  a  spark 
can  be  made  to  pass  throu^  the  remaining  gas. 
Changes  in  the  pressure,  in  the  electrical  oon- 
atants  of  the  circuit,  etc.,  produce  alterations 
in  the  spectra.  The  main  distinction  between 
the  flame  speotn  and  are  qwetra  is  one  of  tem- 
perature, but  so  Uttte  is  known  in  rward  to  the 
nechaniam  of  a  spark  that  no  conclusions  can  be 
drawn  with  certainty.  B^Mid  a  doubt  the 
spectra  produced  in  the  arc  are  due  in  the  main 
to  the  bi^  temperature  of  the  arc,  whereaa  the 
cause  of  the  production  of  spectra  in  the  sparic 
is  probably  not  a  temperature  effect  at  all,  but 
something  concerned  with  the  tranaformation  of 
electric  energy. 

He  means  of  producing  spectra  are  disensaed 
under  the  head  of  SpixrraoaooPE  (q.v.).  Priama 
or  gratings  are  used  for  this  purpose.  The  ac- 
cepted method  at  present  for  measuring  wave 
lengths  in  the  spectrum  of  any  substance  is  to 
photograph  on  tiie  same  plate  with  theae  lines 
the  spectrum  of  some  substance  whose  lines  are 
known  and  then  to  obtain  the  desired  quantities 
by  a  method  of  interpolation.  The  spectrum  of 
iron  is  as  a  rule  used  to  give  the  comparison 
linea. 

It  baa  been  found  aa  a  result  of  careful  obaer- 
vation  that,  with  one  or  two  doubtful  exceptions, 
the  spectrum  of  a  solid  or  liquid  is  always  con- 
tinuous; and  within  recent  years  attempts  have 
been  made  succesafully  to  express  in  mathemati- 
cal form  the  connecticm  between  the  temperature 
of  the  solid  and  the  tUstribution  of  energy  in  its 
spectrum  as  a  function  of  its  wave  lengtit.  These 
laws  have  been  deduced  theoretically  and  verified 
by  experiment.  (See  Radiatkht.)  It  haa  been 
found  furthOT  that  the  spectrum  of  a  gas  when 
rendOTed  luminous  ia  in  all  caaes  disoontlnwma, 
althouj^  occasionally  there  is  a  faint  continuous 
background.  This  fact  in  regard  to  gaseous 
spectra  is  what  would  be  expected  from  the 
kinetic  theory.  The  exact  origin  of  the  spectrum 
is  in  general  inside  the  atom;  but  the  connection 
between  the  imrts  of  the  atom  and  the  ether  in 
whi^  waves  are  produced  is  not  known.  Hie 
specbra  of  compounds  when  rendered  luminous  at 
a  temperature  not  auffl<nent  to  decompose  defi- 
nitely the  substance  have  been  studied  with  care, 
and  many  interesting  facts  have  been  discovered 
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It  has  been  shown  that  all  gases  will  produce 
under  varying  conditions  differmt  spectra,  but 
the  reawnt  for  this  is  by  no  means  clear.  There 
are  at  least  three  different  spectra  of  hydrog^, 
many  of  oxygen,  many  of  argon,  etc.  The  influ- 
ence of  pressure,  of  temperature,  imd  of  the 
electrical  conditions  is  marked;  and  these  sub- 
jects form  at  present  one  of  the  mCHSt  important 
fields  of  research  in  epectroecopy. 

The  spectrum  of  a  gas  is  modified  if  the  source 
of  light  is  either  ai^roaching  or  receding  from 
the  speetroaeopet  aa,  for  instancy  in  the  case  of 
a  Star  with  a  motion  towards  or  away  from  the 
earth.  It  is  owing  to  this  fact  that  one  is  able, 
by  a  ctanparison  of  the  spectra  of  certain  stars 
with  spectra  produced  here  on  the  earth,  to  cal- 
culate the  motion  of  the  stars  in  tile  line  of  sl^^t. 
See  Dopfleb's  Pbinciplb. 

A  careful  compariaoo  of  the  lines  in  the  spec- 
trum of  any  one  gas  or  vapor,  and  of  the  spectra 
<rf  different  vapora,  haa  led  to  the  disoorary  of 
wveral  simple  mathematical  laws  connecting 
them.  Thus  the  lines  in  the  ordinary  hydrogen 
spectrum  have  such  wave  lengths  that  tney  can 
lie  expressed  in  a  mathonatical  formula  which 
is  known  as  Bafaner's  law.  Thia  can  be  erpreased 


as  follows :   X  »  . 


where  X  repreeenta  the 


wave  lengths,  m  has  in  suceewion  the  values  3, 
4,  6,  etc.,  and  A  is  a  constant  whose  value  is  ap- 
pnnimately  3647.20. 

A  relation  similar  to  this  of  Balmer's  has  been 
shown  by  Eayser  and  Runge  to  apply  to  most  of 
the  lines  in  the  spectra  of  the  alkalies  and  the 
alkaline  earths.  Another  law  has  been  found  to 
express  most  accurately  the  distribution  of  the 
lines  in  the  well-known  bands  which  are  pro- 
duced by  carbon,  nitrogen,  and  other  eubstaaces. 
Laws  have  been  found  also  connecting  the  spec- 
tra produced  by  different  substances,  in  those 
cases  where  these  substances  are  related  diemi- 
eally. 

In  the  year  1890  Zee  man  discovered  that  a 
source  of  light  if  placed  in  a  magnetic  field  and 
viewed  either  along  the  lines  of  force  or  at  right 
angles  to  them  had  its  spectrum  changed  by  the 
resolution  of  its  lines  into  several  components. 
This  fact  has  a  most  important  bearing  upon 
thewiea  of  matter  and  serves  to  prove  that  the 
vibrations  in  the  ether  are  produced  by  tiie  vi- 
brations inside  the  atom  of  minute  electrical 
charges  which  have  been  called  electrons.  A  re- 
cent investigation  of  Zeanan  effect  by  Rnnge 
has  shown  that  the  components  of  these  spei^nim 
lines  produced  the  magnetie  fUld  sJso  obey 
certain  mathematical  laws. 

A  most  imnortant  branch  of  spectroscopy  is 
the  study  of  toe  solar  spectrum  as  we  observe  It 
on  the  earth.  A  few  of  the  absOTption  lines  are 
due  to  the  fact  that  the  waves  comii^  from  the 
Sim  pass  tiirou^  the  atmosphere  of  the  earth, 
and,  therefore,  suffer  absorption  owing  to  the 
water  vapor  and  oxygen  in  it.  The  "rain  band"  is 
due  to  the  presence  of  the  former.  Hie  otb«r 
lines  are,  as  explained  above,  caused  by  the 
(^Morption  in  the  atmosphere  of  the  sun  itself. 
The  interior  portion  of  the  sun,  which  is  at  a 
higfa  temperature,  emits  a  ctnitinuous  spectrum, 
but,  owing  to  ttte  presence  in  the  atmosphere 
of  tiie  sun  of  metallic  vapors  at  a  temperature 
less  than  that  of  the  interiw,  there  is  absorp- 
tion, sad  thus  the  solar  spectrum  is  a  continuous 
fme  crossed  1^  dark  lines,  lliere  are  radiations 
also  ooming  to  us  hvm  the  outer  portions  of  the 
sun,  the  B(M!alIed  efaromoqdiere  and  oonma;  but 


these  are  not  easily  observed,  except  at  times  of 
solar  eclipses.  Most  of  the  solar  lines  can  be 
identified  witii  the  qiectra  of  known  substaneee 
on  the  earth;  for  instance,  sodium,  iron,  carbon, 
etc.,  are  known  to  be  in -the  sun.  It  may  be 
stated  in  general  tlat  if  the  earth  were  raised  to 
a  temperature  as  high  as  that  of  the  sun  its  spec- 
trum as  seen  at  a  distance  would  be  practically 
identical  with  that  of  the  sun  as  we  see  it. 

A  careful  study  has  been  made  of  the  spectra 
of  the  various  stars,  end  attempts  have  been 
made  with  more  at  less  success  to  group  the 
stars  in  certain  classes  aooording  to  their  spectra, 
the  idea  being  that  some  knowledge  might  be  ob- 
tained in  re^rd  to  the  evolutitm  of  the  stars 
and  their  presoit  stage  in  this  progress.  C<msnlt 
Schuster,  ^'The  Evohition  of  Solar  Stars,"  Astro* 
pAy«toaI  JourwU,  April.  1803. 

The  wave  lengths  of  a  few  of  the  important 
fYaunhofer  lines  in  the  solar  spectrum,  as  meas- 
ured i^  Professor  Rowland,  are  as  fbllows: 
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by  J.  and  C.  Lasttll  (Ixmdon.  1872) ;  Sir  H.  E. 
Roscoe  and  others,  Spectrum  ANoiysM  (New 
Haven,  1872) ;  Joseph  von  Fraumhofer,  Prit' 
matU)  and  Diffro^tion  Spectra;  English  transla- 
tion by  J.  8.  Amgs  (New  York,  1808} ;  Sir  J.  K. 
IxKskyer,  Inorgmio  Evolution  at  Studied  hj/  Spec- 
trum Analytis  (London,  1000) ;  Heinrich  Kay- 
ser,  Handbuch  dfr  Bpektrotoapie  (6  vols.,  Leip- 
zig, 1900-12)  ;  Slewart  and  Kirdihoff,  Radiation 
and  AbfOfpttow  (New  YcH-k,  1901 ) ;  W.  N.  Watts, 
Introduction  to  the  Study  of  Spectrum  Analysit 
(ib.,  1904) ;  John  Landauer,  Spectrum  Analyait 
(2d  ed.,  ib.,  1907) ;  E.  C.  C.  Baly,  Bpeotroaoopy 
(new  ed.,  ib.,  1012).  Bibliographies:  W.  N. 
Watte,  Indea  to  Spectra  (rev.  ed.,  Manchester, 
1889.  with  Appe^ices;  ib.,  1891  to  date) ;  Alfred 
Tuckerman,  Index  to  Literature  of  the  Bpeotrt>- 
8C(ype,  published  by  the  Smithsonian  Institution 
(Washington,  1002).   See  Lioht. 

SPEtyTBUlL  See  DiSPisaioN;  Liqet;  Srac- 
TB080W1;  SrrcWQgcoPT. 

SPECT&UIC  AHAIiTSlB.  The  iwocess  of 
aseertidiiing  the  eoostitnents  of  a  substanee  by 
means  of  uie  ^peiArum  emitted.  See  SPBcmo- 
8C0PB;  SpEcnceooPT. 

SPECTTLAB  IBON  OBE.   See  Hematite. 

SFECXTLA^Oir  (Lat.  epeoulatio,  explora- 
tion, ccmtempletion,  from  tpeoulori,  to  watch, 
spy  out,  from  specula,  watehtower,  from  tpeeere, 
to  see).  Buying  and  selling  of  proper^  chiefly 
with  a  view  to  securing  a  profit  throu^  changes 
in  its  price.  Thov  is  a  speculative  elment  in 
many  bn^ess  transactions;  but  the  term  is  usa- 
ally  confined  to  those  in  i^ich  the  dement  of  risk 
is  important.  Fmmerly  speculation  was  lanndy 
engaged  in  seddn^  to  take  advantage  of  differ- 
ences in  price  in  distant  markets.  Foreign  trade 
100  years  ago  was  highly  speculative.  Improve- 
ments in  transportation  and  in  means  of  com- 
munication have  reduced  such  differences  to  a 
matter  of  eXaet  caleulatim,  and  speeulativ* 
business  has  come  to  be  confined  almiist  exclu- 
sively to  transacti<ms  involving  the  time  element. 

In  its  simplest  form  time  speculation  involved 
the  buying  of  property  outrint,  and  the  holding 
of  it  in  awclpMion  of  a  rise  in  price.  This  prac- 
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tice  is  as  old  as  civilization,  and  until  lately  has 
usually  been  regarded  as  socially  injurious.  At 
the  end  of  the  seventeenth  century  the  practice 
developed  in  Holland  of  buying  and  sellins  the 
prodoicts  of  fishing  voyages  before  the  resuRs  of 
the  visage  wo'e  actually  known.  In  the  ear^ 
part  m  the  eighteenth  century  speculati<Hi  in 
grain,  coffee,  etc.,  was  active  in  Amsterdam,  de- 
veloping many  of  the  practioes  of  modem  ex- 
changes. In  these  early  forms  of  speculation, 
however,  what  was  boufj^t  and  sold  was  the  right 
to  a  particular  lot  of  goods.  With  the  develop- 
ment of  warrants  and  tiie  grading  of  goods 
Bpeenlatiftn  received  a  new  impetua.  It  became 
possible  for  a  man  to  sell  gooas  he  did  not  pos- 
sess, since  he  could  at  any  time  secure  identical 
goods  upon  the  market  by  paying  the  price.  It 
IB  largely  to  this  principle  that  the  phoiomenal 
development  of  speculation  in  recent  ^ears  Is 
due.  For  the  extent  of  i^wealative  dealinn  and 
the  practices  of  modem  exchangee^  see  Stock 
ExoaanGiL 

Economic  Sanction  of  Speculation.  When 
the  supply  of  any  commodity  is  subject  to  great 
nncertamty,  as  the  products  of  agriculture,  it 
is  manifestly  to  the  advantage  of  society  that  it 
should  be  properly  distributed  through  a  long 
period.  Individnals  who  study  the  ctrnditicms  of 
demand  and  supply  endeavoring  to  buy  such 
commodities  when  they  are  abundant  and  cheap, 
in  OTder  to  sell  them  when  th^  are  dear,  serve 
to  bring  about  such  a  duBtribution  of  oonsumpttoii 
and  rmdOT  important  social  aervice.  Again  etnn* 
moditiee  like  iron  are  subject  to  fluctuations  in 
demand,  and  hence  In  priee,  thus  introducing 
a  large  dement  of  uncertainty  into  all  the  in- 
dnsferieB  which  make  extensive  use  of  them.  Hie 
speculator,  by  malritig  contracts  to  deliver  the 
article  at  a  future  date  at  a  fixed  price,  frees  the 
consumer  from  that  uncertainty.  L^timate 
speculatiim  thus  sores  as  a  means  of  inaurance 
against  certain  classes  of  risks. 

It  may  be  that  the  speculator  is  mistaken  in 
hia  estimates  of  future  supply  and  demand.  In 
that  ease  he  exaggerates  the  evil  which  it  is  his 
functim  to  minimize.  Thus  speculation  may 
keep  prices  abnormally  hi^  for  a  period,  only 
to  render  prices  abnormally  low  for  a  succeeding 
period.  Speculation  may  thus  bring  about  a 
crisis  (q.v.)  with  attendant  industrial  stagnation. 

A  more  serious  evil  results  from  the  fact  that 
qwculatiott  Is  carried  aa  not  ctOj  by  those  who 
are  conversant  with  market  eonditions,  but  1^ 
a  large  class  of  individuals  who  engage  in  it 
without  the  proper  equipment  of  technical  knowl- 
edge. Unscrupulous  operators,  through  false  re- 
ports,  or  through  their  own  apparent  eagerness 
to  buy  or  sell,  oft^  lead  unsophisticated  specu- 
lators to  financial  min.  Such  influences  tend  to 
increase  bu^ess  uncertainty,  and  diminish  con* 
sidwably  the  net  social  gain  from  speculation. 

Pt^nuar  sentiment  in  Enf^and  and  America 
has  goierally  been  hostile  to  speculation,  and 
laws  liave  frequently  be^  passed  to  prevent  it. 
An  act  of  Paniament  was  passed  in  1733,  "To 
prevott  the  infamous  practice  of  stock- jobbing." 
The  act  had  no  effect  and  was  repealed  in  1860. 
In  America  an  act  was  passed  in  1864  to  pre- 
vent speculation  in  gold,  but  ite  <^>eration  was 
so  unsatisfaetory  tiiat  It  was  repealed  in  two 
weeks.  In  sereral  of  the  States  laws  have  been 
enacted  aiming  to  prohibit  peculation  in  (me 
form  or  another.  These  have  proved  quite  In- 
effective. 

SFBCUI.TrU  I>IAN.S.   See  Keui. 
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SPEI>a}ZNa,  Jakes  (1808-81).  An  editor 
of  Bacon's  works.  He  was  bom  in  Cumberland, 
England.  From  tiie  grammar  school  at  Bury  St. 
Edmunds  he  passed  to  Trinity  College,  Cam- 
bridge, where  he  graduated  in  1831.  Leaving 
Cambrid^  in  1836,  he  entered  tiie  Colonial  Office. 
This  position  he  gave  up  in  1841  that  he  might 
devote  himself  to  the  CKudy  of  Bacon.  For  30 
years  he  continued  his  researches.  Spedding's 
most  delightful  book  is  Evenings  taith  a  Reviewer 
(written  in  1845,  privately  printed;  published 
1881),  in  which  with  quiet  numor  Macaulay's 
essay  on  Bacon  is  tora  into  shreds.  His  magnum 
opus  is  an  edition  of  Baoon'a  entire  works  with 
an  exhaustive  life  (14  rtiM^  1857-74),  and  on 
this  he  was  in  s«ne  d^ee  aided  by  Xjeelie  Ellis 
and  D.  D.  Heath.  The  biographical  and  histori- 
cal parts  of  this  work,  much  cut,  were  published 
imder  the  title,  Aooownt  of  the  Life  cmd  Times 
of  Baoon  (2  vols.,  1878).  Spedding  also  con- 
tributed articles  to  J.  Gairdner*s  Studies  in  Eng- 
lish Sistorif  ( 1881 )  and  wrote  several  otiier  ad- 
mirable histtnlcal  papers.  A  pamphlet,  Fii6- 
Ushers  and  Authors  (1867),  also  came  from  his 
pen;  and  Reviews  and  Diaoussions  (1879)  is 
composed  of  reprinte  from  the  Edinburgh  and 
Fraser.  Consult  the  m^oir  of  Q.  S.  Venables 
prefixed  to  Evenings  with  a  Bevieuier  (London, 
1881) ;  Edward  Fitzgerald,  Letters  (ib.,  1889) ; 
Baron  Tennyscai,  Alfred,  Lord  Tetmjfmm:  Mmnoir 
(new  ed.,  New  York,  1911). 

SFBB,  shpa,  MAmnuAN,  Oounr  von  ( 1861- 
1914).  A  Qennan  naval  officer,  bom  at  Copra- 
hagen,  Denmark.  Prominent  in  naval  sfa-ategy, 
he  was  presumably  author  of  the  German  plans 
for  assembling  scattered  ships  under  hia  com- 
mand after  the  outbreak  of  the  European  War  in 
1914.  The  success  of  these  plans  resulted  in  the 
surprise  and  defeat  of  Admiral  Cradock's  squad- 
ron at  Cor<»iel  oS  the  coast  of  Chile  on  Nov.  1, 
1914.  On  Deo.  8.  1914,  Von  Spec's  fleet  was  at- 
tacked and  destroyed  ^  the  British  fleet  under 
Rear  Admiral  Sir  Frederick  Sturdee  (q.v.)  off 
the  Falkland  Islands.  Admiral  vqd.  Spec  was 
lost  with  the  German  flagship  Se^amhorst.  See 
Was  in  Eubofa 

SPEECH  ( AS.  aptee,  sp9o,  sprae,  »pr€c,  OHG. 
sprUhha,  Qer.  Bprache,  speech).  The  faculty  of 
producing  articulate  sounds  or  words  for  the 
commtmication  of  ideas.  Speech  differs  from 
voice  in  tiiat  the  latter  is  rather  the  physi<^ogi- 
cal  potoitiali^  and  meehanical  prooess.  Speech 
is,  BO  far  aa  known,  peculiar  to  man,  idthou^ 
attcmpte  have  been  made  to  assign  it  also  to 
monkeys,  while  gesture  language  (q.v.)  is  pr<^ 
ably  shared  by  man  with  certain  ouier  animals. 
In  a  broader  sense  speech  is  also  mumymous 
with  language.  See  Lanouage;  Phonetics, 
Ere.;  Voice. 

SPJEBCU,  Dbrotb  or.  See  Afhasu;  Dbaf- 
Mmx;  STajacmna. 

SPEBO^  FiouuB  OT.  See  Fnmm  ov 
Sfeboh. 

SPEECH,  PABTB  or.   See  GBAirifAB. 

SPEECH,  Visible.    See  Visible  Speech. 

SPEED,  Habold  (1873-  ).  An  English 
figure  and  portrait  painter.  He  was  bom  in 
I^dcAi  and  studied  at  the  South  Kensington 
and  Boyal  Academy  Schot^s  and  cm  a  traveling 
scholarship  abroad.  His  art  is  "typical  of  the 
acadCTiic  system  in  ita  freest  form."  He  is 
an  admiraUe  draftsman,  possesses  imagination, 
a  sense  of  values  and  of  movement,  and  is  con- 
scientious in  composition  and  executiim.  His  men 
sitters  indnde  JiAn  Bedmond,  Holman  Hunt, 
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Eliha  Tedder,  and  Sir  Sobert  Baden-Powell. 
Good  exampleB  of  his  charminff  portraits  of 
young  wMnen  and  children  are  Miss  J^dmson. 
Hiss  Craies  (1908),  and  Curtsey  O^ulliraa 
(1906).  He  also  minted  0gure  pieces,  mural 
decoraticms,  including  a  fresco  in  the  Boyal 
Academy  refreshment  room  (1896),  and  land- 
scapes. He  is  represented  in  the  Taie  Gallery, 
and  the  galleries  at  Lirerpotd,  Bristol,  and  Mel- 
bourne. Id  1913  he  published  The  Sdenoe  and 
Praatioe  of  DratBHtg. 
SPEED,  Jak£B   (1812-87).    An  American 

gtlitician,  born  near  LonisTille  in  Jefferscm  Co., 
y.  He  graduated  at  St.  Joaqih's  College, 
Bardstown,  Ey.,  in  1828  and  after  studying  law 
at  TransylTania  UniveTrity  began  its  practice  at 
Louisville  in  1833.  In  1847  ne  was  elected  to 
the  State  Legislature,  where  he  served  one  term. 
He  was  the  most  effective  opponent  of  the  dis- 
union cause  in  Eentuc^,  was  elected  to  the 
State  Senate  in  1861,  and  in  1861-64  was  In 
charge  of  the  Eaitudn^  recruiting  stations.  In 
1864  he  was  appofnted  Attorney-General  of  the 
United  States  1^  President  Lincoln,  bat  he  re- 
dgned  from  tiie  post  in  1866  because  of  his  op- 
position  to  the  reconstruction  poli(^  of  Presidrait 
Jofanson.  In  1856-68  and  1876-79  he  held  a 
chair  in  the  law  department  of  the  Unlversify 
of  Louisville. 

SPEED,  JoHir  (c.1662-1629).  An  antiquary 
and  cartographer,  the  son  of  a  London  tailor. 
Through  the  generodty  of  Lord  Brocdw  he  wa» 
able  to  give  up  manual  labor  and  devote  himself 
to  study.  Between  1608  and  1610  he  published 
54  maps  of  England  and  Wales,  which  were  col- 
lated and  described  under  the  titie  of  Theatre 
of  the  Empire  of  Great  Britaine  (1611).  He 
next  publiriied  the  great  work  on  which  he  had 
been  ei^aged  for  many  years:  The  Hietory  of 
Great  Britaine,  from  the  invasion  of  Julius 
C»Hur  to  King  James  I  (1611).  This  is  re- 
garded as  the  best  history  up  to  that  time  writ- 
ten by  an  Englishman.  He  also  published  Oene- 
alogiea  Recorded  in  Baored  Soripture  (c.l611), 
of  which  33  editions  appeared  In  the  conrse  of  30 
years,  some  of  them  being  attached  to  issues  of 
the  Bible,  and  A  Cloud  of  Witneasee  Confirming 
the  Holie  Word  (1616). 

SPEEDOHETS^  IN  MoTOE  Vehiolb.  See 
MoiOE  VroiOM. 

SPEEDWELL  (Veronica).  A  genns  of  about 
200  annual  and  perennial  herbs  and  shrubs  of 
the  family  Scrophulariacese,  natives  of  temperate 
and  cold  climates.  Some  species  ^ow  in  ditches 
and  marshes,  some  only  on  the  driest  soils.  Th^ 
have  generally  very  beautiful,  small,  blue,  white, 
or  ^ink  flowers,  for  which  several  species  are 
cultivated.  The  bitter  and  astringent  leaves 
of  the  commra  speedwell  (Veronioa  offi(^nalia), 
widely  distributed  in  the  Northern  Hemisphere, 
are  in  some  countries  used  medicinally  and  as  a 
substitute  for  tea,  as  are  those  of  the  germander 
speedwell.    Veronica  virginioa  is  called  Culver's 

{>hy8ic  in  North  America.  Brooklime  (q.v.)  be- 
ongB  to  this  grains.  See  Leptaitora  and  Plate 
of  Bloodboot,  etc.  in  article  SANGmNABU.. 

SFEEB,  RoBEBT  Elliott  (1867-  ).  An 
American  religious  leader  and  authori^  on  mis- 
sicms.  He  was  bom  at  Huntingdtm,  Pa.,  grad- 
uated at  Princeton  in  1889,  and  studied  at 
Princeton  Theolo^cal  Seminary  in  1890-91.  In 
1891  he  was  appointed  secretary  of  the  Pres- 
byterian  Board  of  Foreim  Missions.  He  visited 
minions  in  Persia,  India,  China,  Korea,  and 
Japan  in  1896-97,  and  in  South  Amoioa  in 


1909,  and  made  later  similar  tours.  Under  his 
leadership  the  foreign  missions  of  the  Pres- 
bvtwian  ehnreh  beoune  renarinbW  suocessfuL 
Biesidea  various  inspirational  bocuu,  he  pub- 
lished: A  Memorial  of  a  True  Life:  Biography 
of  B.  M.  Beaver  (1898);  Preebyterian  Foreign 
Mieeione  (1901);  MieeUmary  Prtnoiplee  and 
Praotioe  (1902) ;  A  Memorial  of  Sorace  Traoy 
Pitkin  ( 1903 ) ;  Mieeione  and  Modem  Hietory 
(2  vols.,  1904) ;  Christianity  and  the  Natione 
(1910) ;  The  Light  of  the  World  (1911) ;  SoiUh 
Amerioan  Problems  (1912) ;  Studiee  of  Mieeion- 
ary  Leadership  (1914);  John's  Qospel  (1916). 

SnilOHEIL,  spl'eher,  Eugdtb  Edwabd  ( 1883- 
).  An  American  pOTtrait  and  landscape 
painter,  bom  in  Buffalo.  He  studied  there  at 
the  Albrij^t  Art  School;  in  New  York  at  the 
Art  Students'  Lea«ue  and  the  Henri  Art  School. 
After  studving  also  for  two  years  In  Europe, 
devoting  himself  especially  to  the  tAA  masters 
in  Pans,  Holland,  and  ^in,  he  settled  in 
New  York,  and  soon  became  known  as  one  of 
the  most,  promising  of  the  vounger  group  of 
American  painters.  His  work  is  characterised 
I7  vigorous  and  sincere  presentation  and  a 
refreshing  surenees  of  technique.  Among  hie 
best  portraits  are  those  of  Miss  Helen  Appleton 
(Proctor  Prize,  National  Academy,  1011); 
Charles  Dana  Gibson,  Miss  Mary  Stuart  Snyder, 
"The  Oirl  in  Rose"  (1913),  and  John  Nelson 
Cole  (1914).  A  charming  landscape,  "Morning 
Ligfatv  (1912),  is  in  the  Metropolitan  Muaenm. 
He  became  an  associate  of  the  National  Aead' 
emy  of  Derign  (1913). 

SPEIEB.   See  Spbtkb. 

SFEISS,  spis  {O^.  Bpeise,  amalgam,  food, 
OHG.  spisa,  food,  from  Olt.,  ML.  epesa,  ^pene^ 
cost,  from  Olt.,  spendere,  from  Lat.  eapendere, 
to  expend,  from  ecB,  out  pendere,  to  weigh). 
A  mixture  of  the  compounds  of  copper,  inn, 
and  niekel  with  witimony,  arsmic,  and  snlphnr. 
It  collects  in  the  bottom  of  a  erucible  tilien  ores 
of  arsenic,  antimony,  cobalt,  or  lead,  containing 
sulphur,  are  smelted  with  fluxes.  Speiss  con- 
sists  usually  of  iron  In  large  part,  but  cimtains 
often  large  quantities  of  nickel  and  cobalt.  It 
is  obtained  in  smelting  the  complicated  lead 
ores  occurring  near  Freiburg,  Saxony,  and  also 
in  reducing  the  copper  ores  of  the  Sudbury  dis- 
trict and  the  sitvor  ores  (tf  the  Cobalt  distriet, 
both  in  Ontario,  (^mada. 

8FEKE,  spek,  HuoH  (1666-n724).  An  Ens* 
lish  author  and  agitator,  son  of  George  SpeciB 
of  White  Laekington,  Somerset,  who  as  a 
royalist  suffered  heavily  during  the  civU  war. 
Hugh  Speke  was  educated  at  Oxford,  and  stud- 
ied at  Lincoln's  Inn  in  1680.  In  1688  he  was 
a  spy  for  James  II,  and  he  obtained  the  om* 
fldence  of  the  Prince  of  Orange.  ^Mke^s  appeals 
to  George  I  and  to  Queen  Anne  to  reward  his 
services  were  successful  to  the  small  extent 
of  £100,  on  receipt  of  which,  in  1703,  he  left 
for  Ireland,  where  he  had  bmes  of  securing  em- 
ployment through  Harley.  He  wrote  Memoir* 
of  the  Most  Remarkahle  Passage*  and  Transao- 
tions  of  the  Revohttion  (1709),  reissued  with 
certain  changes  as  The  Beoret  Eistory  of  the 
Happy  Revolution  in  1688  (1716). 

SPEKE,  John  Hankhto  (1827-64).  An  Eng* 
lidi  African  explorer.  He  was  bmrn  at  Jordans, 
Somersetshire,  entered  the  Indian  army  in  1844, 
served  in  the  Punjab  campaigns,  and  distin- 
guished himself  as  a  soldier,  naturalist,  and 
sportsman.  While  In  the  Indian  service  he  made 
several  trips  into  the  Himalaya  and  even  en* 
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tered  Tibet,  brin^g  back  valuable  collectionB. 
He  b^^n  his  brilliant  thotmh  brief  career  as 
an  African  explorer  in  1854,  when  he  accom- 
panied Captain  Burton  into  Somaliland.  He 
was  also  Burton's  companion  on  the  tiiqtedition 
of  1857-59  from  Zanzibar  into  the  interior  of 
Africa.  In  18S8  thej  diaoorered  Laka  Tan- 
ganyika, and  in  the  Bame  yeu*,  while  Burton 
was  ill  at  Kaze^  Speke  reached  the  Victoria 
Nyanaa.  He  beliered  that  he  had  found  one  of 
the  Boureee  of  the  Nile,  but  Burton  discredited 
the  information  he  brought  back  and  Speke 
could  not  verify  hie  discovery  until  1862,  whoi 
he  returned  to  the  lake  with  Capt.  J.  A.  Grant, 
and,  proceeding  northward,  came  to  the  NUe, 
which  he  fomia  to  he  the  outlet  of  the  lake. 
Swin  was  killed  hy  the  acddentel  diaehaige  of 
hu  gun.  His  books  were  Journal  of  the  Di9- 
oovery  of  the  Sowroe  of  the  TfUe  (2  vola.,  1863; 
new  ed.,  1908),  and  What  Led  to  the  Ditooverjf 
of  the  Source  of  the  NUe  (1864).  His  com- 
panion. Grant,  also  described  their  journey  in 
A  Walk  Aoroas  Africa  (London,  1864).  See 
Takoaittika;  Vickmbia  Ntanza;  Bubton,  Sib 

RiCHABD  F.   

SPEXE'8  AlTTEIiOPX.   See  NASone. 

SPELL.   See  KmrRB  and  Spell. 

SPELLING  (from  »pell,  ME.  apellen,  OF. 
eapeler,  to  spell,  from  OHO.  tpel,  AS.  tpell,  Goth. 
epiU,  tale ) .  The  representation  of  words  by 
combinations  of  alphabetic  symbols.  In  an  ac- 
curately constructed  alphabet  there  is  but  one 
symbol  for  each  aigniflcant  speech  sound.  Under 
lliese  conditions  spelling  la  determined  aoldy 
by  the  pronunciation  of  the  word  to  he  spelled. 
Such  phonetically  correct  orthography  requires 
no  special  consideration  apart  from  the  ali^ia- 
bet  emplc^ed.  (See  ALPHABin';  Obthogsapht; 
Phokbucs;  Spizxino  Refobm.)  Except  in  the 
writing  of  phoneticians,  however,  spelling  of 
such  precision  does  not  exist,  thoiu^h  in  certain 
languages  it  is  approziniated.  In  customary 
qwQing,  ther«  ia  ninally  alphabetlo  inadequate, 
or  a  Iwdc  <rf  symbols  to  repreaetat  certain  speech 
aounda;  redundancy,  or  nee  of  two  or  more 
symbols  to  represent  the  same  sound;  and  use 
oil  the  same  symbol  or  combination  of  symbols 
to  represent  two  or  more  sounds.  This  diver- 
gence of  customary  spelling  from  the  true  alpha- 
betic method  has  rraulted,  historically,  in  part, 
from  defects  in  the  alphabets  themselves;  but 
principally  ftom  continuous  change  in  the 
aoonda  of  the  languages  to  which  they  have 
beoi  applied.  Sinoe  in  every  language  pronun- 
eiatiim  varies  historically  and  geocrapnicaUyt 
the  true  ph<metic  character  of  an  al^abet  could 
be  maintained  only  by  continuons  adaptation  to 
these  alterations  of  pronnnelation. 

Aa  a  matter  of  fact  auch  changes  in  spelling 
have  always  taken  place,  and  in  modem  Euro- 
pean languages  in  particular  (alone  considered 
here)  they  have  occorred  abundantly,  especiallv 
prior  to  the  inTcntion  of  printing;  but  ordi- 
narily thev  have  been  effected  uoder  oonditions 
unfavorable  to  phonetic  predalon,  witii  the  re- 
sult that  they  have  often  tended  to  increase 
confusion  instead  of  promoting  accuracy.  Am- 
biguities and  irregularities  multiplied,  new 
associations  between  sounds  and  symbols  were 
formed,  and  it  became  increasingly  difficult  to 
infer  the  pronunciation  of  a  word  from  its  writ* 
ten  form.  Moreover,  this  tendou^  towards 
phonetic  eormptimi  was  Intenalfled  by  a  cause 
to  v^idi  many  defects  of  modem  spelling  may 
be  atMbuted,  Le.,   the   eataUishment  M  a 


"standard"  ortho^aphy,  due  principally  to  the 
introduction  of  printing.  The  beginnings  of  such 
an  inflexible  system  existed  earlier,  wherever  cer- 
tain filings  were  recognized  as  customary  and 
then  as  "correct"  from  uie  literary  point  of  view 
(regardless  of  phonetic  value);  but  its  chief 
aouroes  were  the  practical  need  of  uniformity  in 
spdling,  which  was  quickly  felt  after  printing 
once  became  eetablisned.  From  this  ftKati<m 
of  orth<^aphy  it  resulted  that  practically 
all  the  existing  faults  of  the  spelling  were 
rendered  permanent.  Pronunciation  has  con- 
tinued to  change,  often  radically,  but  spell- 
ing has  lagged  behind.  In  certain  lan- 
guages notabM  divergence  of  tlie  written  from 
Uie  apaken  language  haa  thua  been  effected, 
while  others,  like  Italian  or  Spanish,  have  been 
more  fortunate  in  having  had  a  relativdy  ra- 
tional system  of  spelling  from  the  beginning, 
witii,  accordingly,  less  need  of  variation. 

These  facts  are  well  illustrated  English, 
spelling,  which  presents  a  striking  case  of 
phonetic  corraption.  Its  early  form  was  to  a 
large  extent  phtmetic — ^the  scribes  soiwht  to 
indicate  the  actual  aonnda  of  Uie  woriu  thc^ 
wrote,  using  the  Roman  alphabet  (with  modi- 
fications) and  giving  ita  letters  the  values  as- 
signed to  them  in  Latin  pronunciation.  As  the 
sounds  gradually  changed,  confusion  set  in;  cer- 
tain symtrals  had  dif^rent  values  in  different 
combinations;  new  ones  were  introduced,  others 
lost;  accentual  marks  over  the  Icaig  vowels 
used  in  Anglo-Saxon  disappeared,  increasing  the 
difficulty  in  distinguishing  the  loiv  from  the 
short  vowels.  But  the  moat  impor&nt  irr^- 
laritiee  were  due  to  the  influence  of  Norman, 
and  later  of  literary  (Parisian)  French,  under 
which,  in  the  thirteenth  and  fourteenth  cen- 
turies,  English  was  practically  respelled  in  ac- 
cordance with  Anglo-French  metho<u.  Notwith- 
standing tills  confu^on,  English  spelling  con- 
tinued to  remain  to  a  great  ext^t  phonetic 
After  the  invention  of  printing,  the  choice  of 
spellings  was  too  frequentiy  dmrmined,  unfor- 
tunately, by  the  judgment  of  the  printer,  to 
the  detriment  of  our  language.  Alteration  in 
response  to  phonetic  change  waa  not,  indeed, 
wholly  stopped,  but  it  waa  made  more  and  more 
difficult,  and  from  the  sixteentii  century  on 
the  power  of  effecting  any  substantial  phonetic 
improvemrat  of  Enguah  spelling  has  been  lost. 
Notwithstanding  mawr  later  modiflcationa  oi 
details  (there  are  stiU  over  3000  words  whose 
orthograpl^  ia  unaettled),  the  subsequent  de^ 
velopment  of  the  spoken  languase  ia  practically 
unrepreamted  in  English  or^ography.  Al- 
tiiough  the  alterati<m  of  aonnd  has  been  great, 
we  still  retain  what  ia  essentially  the  Eliza- 
bc^;han  spelling. 

Furthermore,  under  the  influence  of  the  revi- 
val of  learning,  which  brought  words  oi  classical 
origin  into  prominence,  the  Idea  waa  developed 
that  (r^(ardleas  of  tiidr  pronunciation)  auch 
worla  should  be  made  to  conform  in  spelling 
as  nearly  as  poasible  to  Latin  and  Greek  terms 
friHn  which  they  were  ultimately  derived.  This 
etymological  theory  of  spelling  gained  strength, 
mainly  from  the  difficulty  found  by  the  printer 
in  making  a  selection  among  existing  forma, 
which  offered  an  opportunity  for  the  activity 
of  pedants;  and  from  the  sixteenth  century 
until  the  present  time  it  has  kept  its  hold  upon 
orthf^apoy.  There  was  mWh  tinkering,  not 
only  wit£  words  direetiy  borrowed  from  classical 
toi^iuei,  but  with  wwda  of  Romance  orig^. 
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while  native  English  and  Scandinavian  elements 
of  the  language  were  little  interfered  with.  A 
result  was  the  introduction  of  many  forms  er- 
roneoua  from  both  the  phonetic  and  philological 
pofutB  of  Tlew.  A  famuiar  example  la  the  pres- 
ent Eni^ish  debt  (from  Middle  Envlish  det, 
dette,  from  Old  French  dette),  in  which  the  6 
was  etymologically  inserted  both  in  French 
(though  later  abandoned)  and  in  English  to 
malce  the  spelling  more  directly  suggest  the 
original  Latin  debita,  though  it  has  never  been 
sounded.  On  the  other  hand,  this  process  in 
some  cases  actually  corrupted  pronunciation. 
For  example,  Uie  I  in  fault  (Wddle  Knglisfa 
and  Old  French  faute),  inwrted  in  the  same 
way,  to  suggest  the  Latin  fallere,  has  actually 
oome  to  be  pronounced,  though  the  correct  pro- 
nunciation still  survived  in  the  eighteenth  cen- 
tury for  Pope  makes  the  word  rhyme  with  ought 
and  taught.  Of  etymolt^cal  blunders,  again, 
an  instance  is  the  «  in  island,  inserted  to  indi- 
cate derivation  from  the  Latin  mgula  and  con- 
neetion  with  EngUsh  Me  (ooirnpted  from  He), 
to  neither  of  which  it  is  related.  One  nd^i 
form  a  long  list  of  corruptiouB  of  this  kind. 

The  results  of  the  abore-indtcated  history 
are  brieflv  as  follows: 

1.  While  all  of  the  other  principal  European 
alphabets  have  retained  with  small  variations 
Uie  Roman  or  Continental  values  of  the  letters, 
the  English  has  to  a  very  large  extent  abandoned 
them.  I^is  is  especiuly  true  of  the  "long" 
vowels — at  least  of  their  common  vahies:  Thus, 
approximately,  "long  a"  (say)  =  Cont.  4; 
"long  e"  (mete)  =  Cont.  <;  'long  <*'  (isle)  = 
Oont.  diphthong  ai;  "long  o"  =  Cont.  d;  "loi^ 
u"  (duty)  =  Cont.  diphthong  tu.  Great  con- 
fusion thus  exists  in  the  vowel  nomenclature, 
as  well  as  an  unfortunate  divergence  from  the 
common  usaee  of  those  languages  most  closely 
connected  wi^  English,  iMHth  nistorically  and 
practically. 

2.  The  letters  of  the  al^iabet  ue  used  with 
«  great  diversity  of  sound  values:  thus,  of  the 
vowds,  accented  and  unaccented,  a  has  approxi- 
mately 9  (as  in  name,  hare,  man,  father,  water, 
want,  ask,  village,  data) ;  e,  9  (be,  here,  there, 
acme,  m«t,  alert,  English,  sergeant,  prudent) ; 

8;  o,  10;  u,  0;  y,  3—48  in  ul;  of  the  conso- 
nants, b,  2  (counting  silent  ones) ;  o,  6;  d,  4; 
f,  3;  g,  4;  h,  3;  j,  5;  k,  2;  (,  8;  m,  3;  n,  3; 
p,  2;  q,  3;  r,  2;  5;  «,  6;  »,  2;  »,  2;  m,  6; 
y,  2;  X,  4 — ^70  In-idl.  To  a  certain  extent  this 
multiplication  of  values  Is  due  to  inadequacy 
of  the  alphabet,  witii  26  symbols  to  represent 
40  dementary  sounds  of  cultivated  En^sh 
speech  (44  with  diphthongs),  but  it  is  far  in 
excess  of  what  is  necessary. 

3.  The  various  English  speech  sounds  are 
written  with  an  even  greater  va-riej^  of  ^mbols 
and  combinations  of  symbols.  Iitese  sounds, 
which  comprise  16  vowels  and  24  consonants 
(with  4  diphthongs),  are  represented  in  the 
fltuidard  ^onetic  alphabet,  adopted  by  the 
American  Philolorical  Association,  as  follows 
(the  sound  being  that  of  the  corresponding  letter 
in  the  word  placed  within  parentheses) :  i  (tt), 
e  (met),  a  (at),  a  (ask),  e  (not),  o  (obey), 
V  (bwt),  u  (full),  I  (ptque),  6  (they),  &  (air), 
a  (arm),  6  (nor),  0  (no),  c  (bum),  0  (rule), 

F(2>«t),  t  (Hp),  cb  (chest),  c  or  k  (oome), 
{4t),  th  «hbi),  B  (town),  sh  («^),  h  (Ae), 
b  (6et),  d  (dip),  j  (^t),  g  {ram),  t  (vat), 
dh  (tAee),  s  («me),  sh  (Knire),  w  (wit), 
1  (lo,  ell),  r  (rat,  are),  y  (jw,  i»ar),  m  (me). 
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n  (no),  ng  (sinjr);  diphthongs,  oi  (otsle,  iele), 
au  (out,  hour),  ai  (oil,  hoy),  iu  (feud,  j^). 
The  ways  in  whien  these  sounds  are  represented 
in  customary  spelling  are  too  numerous  to  be 
given,  hat  the  orth^rrapliie  situatim  will  be 
understodd  from  these  examples;  1  (it),  ae- 
cented  or  unaccented,  is  represented  l>y  1,  y,  e, 
o,  u,  ie,  ee,  ui,  ai,  hi,  ive,  eo,  ia,  ei,  ey,  ea,  eig  ('), 
ehea,  ewi,  ois,  uy,  oi,  igh,  ay,  ieu,  as  in  the  fol- 
lowing words:  fit,  hyma,  pretty,  women,  busy, 
sieve,  breeches,  Imjld,  Saint  John  (sin'jim), 
exAtbit,  fiuepence  (flp'enB),  Theobald  (tib'ald), 
carriage,  forfeit,  donkey,  guinea,  soverei^, 
James's,  toTeheoA,  housewife  (hus'if),  chamote, 
plaguy,  Jervois  (jer'vis),  Denbi^A^  Bothesoy 
(rotii'si),  Beaulieu  (bew'li).  E  (met)  =  e,  ea, 
a,  u,  ai,  ei,  ie,  eo,  ue,  ay,  oe,  ave,  as  in  get,  hand, 
many,  bury,  said,  heifer,  friend,  leopard,  gwess, 
saye,  fcetid,  Abergoi'enny  (abergen'i).  O  (no) 
=  o,  o-e,  oa,  ow,  ou,  owe,  oe,  oo,  ew,  ewe,  ough, 
oh,  eau,  eo,  an,  ob,  aut,  ock,  as  in  holy,  v(^, 
rood,  boiH,  soul,  rowed,  woe,  brooch  (brSch), 
sew,  sewed,  though,  oh,  heau,  yeoman,  hauteur, 
apropos,  hautboy,  CooA:bum,  (kOlsn).  C(come) 
=  e,  k,  q>  ck,  ch,  cc,  cq,  on,  que,  Ik,  gh,  se, 
X,  ke,  Ike,  quh,  cch,  as  in  call,  fcill,  ^uell,  baefc, 
acfte  aooount,  acquaint,  ligvor,  barque,  walifc, 
houjrh,  vieoount,  eivcept,  BurXre,  Folibestone, 
Urguftart,  BaccAanal.  T  (rip)  =  t,  tt,  ed,  th, 
tw,  bt,  et,  pt,  cht,  phth,  te,  tte,  as  in  fen, 
better,  stopped,  thyme,  two,  debt,  indict,  receipt, 
neht,  phthms,  caste,  gazette.  In  l^ef,  the  44 
Englidi  sounds  are  represented  by  upward  of 
500  symlmis  and  combinations. 

Notwithstanding  this  confnsicoi  English  spell- 
ing exhibits  a  certain  amount  of  system  and  lb 
is  possiUe  also  to  demcmstrato  tn  it  a  very  con- 
siderable phonetic  element.  Apart  from  the  in- 
adequacy of  the  alphabet,  its  chief  practical 
defeats  are  the  amb^;;uities  in  the  use  of  c  and 
k  (cat,  kiU),  o  and  e  (cinder,  seat),  f  and  ph 
(/ool,  philosopher),  t  and  d  or  e<i  (dropped, 
kept),  oh  aact  k_  (cholera,  feeep),  and  the  em- 
ployment of  siloit  letters  as  in  feather,  jeop- 
ardy, parliament,  pedagogue,  guard,  add,  feij^n, 
ghost,  though,  thorough,  stTthe,  etc. 

Blbliograpby.  A.  J.  Ellis,  On  Early  English 
Prormnoiation  (5  vols.,  London,  1869-89); 
H.  Sweet,  Bistory  of  English  Bounds  (2d  ed.,  ib., 
1888) ;  W.  Horn,  EZntereuohunj^en  eur  neu- 
enyltsohen  Lautgesahiohte  (Sfa'assburg,  1906); 
Otto  Jesperson,  John  Harttf  Pronunciation  of 
BngUwh  (Heiddberg,  1907);  Daniel  Jraies,  Fko- 
neHo  Transcripiionu  of  English  Prose  (Oxford, 
1907);  Rosier  and  Brotanek,  Bimon  Daines, 
Orthoepia  AngUcana,  16^0  (Halle,  1908);  R.  J. 
Lloyd,  Northern  English,  edited  by  W.  Vi«or  (2d 
ed.,  Leipzig,  1908) ;  H.  Sweet,  Bounds  of  English 
(Oxford,  1908) ;  W.  Rippmann,  Bounds  of 
Bpokm  English  (London,  1909) ;  B.  Dumville, 
Boienoe  of  Speech  (ib.,  1909) ;  Danid  Jones,  Pro- 
nunciation  of  English  (Cambridge,  1909) ;  id., 
Chart  of, English  Speech  Bound*  (2d  ed.,  Oxford, 
1909);  M.  M<mtgomery,  Types  of  Btmidard 
Bpoken  English  (Strassburg,  1910) ;  W.  Ripp* 
mann.  Specimens  of  English  (London,  1911); 
Theodor  Spira,  Die  englische  LautentwiokUtng 
nach  franedsischen  Oramtnatiker-Zeugnissen 
(Strassburg,  1912);  L  Althans,  Bounds  of  the 
Mother  Tongme  (London,  1912) ;  A.  C.  Dunstan, 
Englische  Phonetik  mit  LesestHoken  (Berlin, 
1912) ;  A.  Eichler,  BOirifihild  und  Lautwert  in 
Oharlea  Butler't  Bngliih  €trammar,  ISSSS^ 
(Halls.  191S);  W.  Vietor,  iSrtotil;  und  jr<n<<- 
matiA;  im   englischm  Lauiwandei  (Marburg, 
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1913} ;  Miehaelis  and  Jones,  Phonetic  Dio- 
tionary  0/  the  English  Language  (Hanover, 

1913)  ;  £.  Mailer,  Engliache  Lautlehre  naoh 
Jamea  ElpMnBton,  1765,  im,  1790  (Heidelberg, 

1914)  . 

8PELZJNO  BEFOBX.  The  niodificati<m  of 
customary  spelling  in  such  a  way  as  to  remove, 
or  at  least  lessen,  the  divergence  of  orthography 
from  pronunciation.  (See  Sphxinq.)  Com- 
plete reform  of  thie  sort  involves:  (1)  the  eltmi- 
nation  of  snperfluous  letters  (e.g.  in  English,  of 
two  of  the  equivalent  letters  c  (hard),  k,  and 
g) ;  (2)  the  enlargement  of  the  alphabet  by  the 
addition  of  enoagh  symbols  (letters  or  di- 
graphs) to  repreaott  all  signiflcaiit  speech'Sounds 
m  the  language  (in  English  there  are  40  ele- 
Hientary  eonnds  and  but  S6  letters);  (3)  the 
use  of  each  letter  or  symlml  to  represent  but 
one  sound;  and  (4)  in  English  the  use  of  the 
letters  of  the  alphabet  with  their  Roman  values. 
Rules  for  partial  simplifleation  were  adopted  in 
1883  by  the  American  Philological  Assodation 
and  the  British  Philological  Society,  and  in 
1880  a  list  of  amended  spellings,  based  upon 
them,  waa  adopted  1^  tiie  Fhikwigioal  Assoda- 
tion and  published  in  its  Tmuaetiong.  It  has 
since  beoi  republished  in  tiie  leading  American 
dictionaries.  Simplification  of  this  sort  would 
greatly  enhance  the  phonetic  accuracy  and  sim- 
plicity  of  English  spelling.  Up  to  the  present 
time,  however,  Bpelbng  reform,  even  in  this  re- 
stricted sense,  has  made  but  little  headway.  The 
American  National  Education  Aasociation  in 
1898  adopted  12  simplified  spellings:  program, 
tht^  altho,  thoro,  thorofare,  thru,  Utruout,  oato- 
log,  prolog,  decalog,  demagog,  pedagog. 

The  Simplified  Spelling  Board,  organized  in 
New  York  in  March,  1906,  with  Prof. 
Brander  Matthews  (q.v.)  as  cliairman,  received 
from  Andrew  Cam^e  an  offer  of  (16,000  a 
year  for  five  years  in  support  of  its  work.  The 
board  issued  a  list  of  300  words  which  it  pro- 
pond  to  simplify.  In  this  list  "ed*"  and  "sed" 
were  rqilacea  by  "t,"  as  in  addressed,  missed, 
diiqwd;  "er"  was  used  in  place  of  "re"  in 
centre,  calibre;  the  "e"  waa  dropped  fron  such 
words  as  acknowledgement;  diphthongs  "as," 
"as"  reduced  to  "e"  in  anomia,  seolian;  final 
"ue"  in  words  like  catalogue,  final  "te"  in 
words  like  cigarette,  flnu  "me"  in  pro- 
gramme, etc,  were  dropped,  as  well  as  "u"  in 
ardour,  humour,  etc.  In  August,  1906,  Presi- 
dent Roosevelt  ordered  the  public  printer  to 
adopt  the  spelling  advocated  1^  the  board  in  all 
documents  of  executive  departments.  The  order 
led  to  such  protests  that  it  waa  afterward  with- 
drawn, except  as  to  facial  correspondence  of 
the  White  House.  A  number  of  scholars  de- 
clared their  approvsJ  of  the  board's  scheme, 
among  them  editors  of  many  well-known  dic- 
tionanes.  The  board  published  in  September, 
1906,  a  list  of  826  American  college  professors 
and  offieers  who  had  agreed  to  use  its  simplified 
SOO  words  where  practuaUe. 

In  France,  where  the  peculiarities  of  orthog- 
raphy give  spelling  reform  a  practical  impor- 
tance second  only  to  that  of  English-Leaking 
countries,  much  interest  in  this  subject  has  long 
existed,  but  little  has  been  accomplished,  owing 
to  oonservatiam.  NeverUieless,  a  government 
cconmission,  of  which  Prof.  Paul  Meyer  was 
dtairman,  made  a  report  in  1905  upon  a  sim- 
plifloation  tdieme  which  aroused  some  diaeus- 
sion  at  the  time.  Since  then  the  movemcait  has 
made  but  tittle  headway.   Hie  rtform  has  also 


been  active  in  Germany,  and  something  has  been 
done  there,  particularly  in  the  omission  of  silent 
letters  {tat  for  that,  etc.).  In  Spanish  and 
Italian,  spelling  is  so  larsdy  phonetic  that  the 

Eractic^  reaaims  for  rnorm  have  relatively 
ttle  application. 

Biblugraphy.  E^lish:  D.  S.  Smalley, 
American  Phonetic  Dtationary  of  the  Engliih 
Language  (Cincinnati,  1866) ;  A.  J.  Ellis,  Plea 
for  Phonetic  BpOling  (ib.,  1856) ;  H.  Sweet, 
"Principles  of  Spelling  Reform"  in  Handbook  of 
Phonetioe  (London,  1877);  J.  H.  Gladstone, 
BpeUing  Reform,  from  am  eduoational  Point  of 
View  (2d  ed.,  ib.,  1879) ;  T.  R  Vickroy,  Fonetie 
Tieher  (3  vols.,  St  Lonis,  1880-^) ;  F.  A.  Fer- 
nald,  Inggliek  a»§heiM  epelt  (New  York,  1886) ; 
Bptiling,  <rfBdal  oi^aa  of  the  Spelling  Reform 
Aasociation  (Boston,  1887  et  aeq.) ;  F.  A.  March, 
Spiling  Reform  (Washington,  1893);  B.  Pit^ 
man.  Plea  for  Alj^tabetio  Reform  (Cincinnati, 
1906) ;  "Report  on  the  New  Phonetic  Alphabet" 
in  the  Pro<xedingt  of  the  Amerioan  Pftilologicat 
AMMoiation,  vol.  xxxvii  (Boston,  1906);  W.  W. 
Skeat,  Problem  of  SpeUing  Reform  (London, 
1906);  Bomstcm,  Profeator  Bkeia  and  Spiling 
Reform  (lb.,  1900);  T.  R.  Lounsbuir,  EngUah 
Spelling  and  Spelling  Reform  (New  York, 
1909);  Ciraulare  of  Simplified  Spelling  Board 
(ib.,  1906-13);  Simi^ified  Spelling  Bulletin 
(ib.,  1909  et  seq.,  quarterly);  R  Wedcs,  The 
National  Education  Aaeooiation  Alphabet  and 
the  New  BpeUinge  of  the  SimplifCed  Spelling 
Board  (ib.,  1912) ;  H.  Bradley,  On  the  Relatione 
between  Spoken  amd  Written  Language  (Londtm, 
1913) ;  F.  H.  Vizetelly,  Dtetionarjf  of  Simplifted 
Spelling  (New  York,  1916).  French:  P.  Meyer, 
Pour  la  eimplifioation  de  notre  orthographe 
(Paris,  1906) ;  P.  Bmnot,  La  riforme  de 
I'orthographe  (ib.,  1905) ;  Cl«dat,  "Le  rapport 
de  I'Acad^ie  fran^aiae  sur  la  rfiforme  de 
I'orthographe,"  in  the  Revue  de  philologie  /ran- 
gaiee,  vol.  xiz  (ib.,  1006) ;  Dutens,  Etude  tur  la 
eimplifiatttion  de  I'orthographe  (ilk,  1906) ; 
A.  Beaunier,  Centre  la  r^forme  de  Porthogro]^ 
(2d  ed.,  ib.,  1909) ;  J.  d'Albrey,  L'Orthographe 
et  I'itj/mologie  (ib.,  1909). 

SFXI/KAN,  Sn  Herbt  (0.1684-1641).  An 
Eni^ish  antiquary  and  philolorist.  He  waa 
bom  at  CoD^am,  Norfolk,  and  educated  at 
Cambri4^  and  in  law  at  Lincoln's  Inn.  He 
became  High  Sheriff  of  Norfolk,  and  was  em- 

Sloyed  on  various  public  missions  by  King 
ames.  He  devoted  nimself  to  the  relation  of 
mndent  law  and  eiutom  to  the  Enn^tsh  cmstitu- 
tiiHi.  In  prosecuting  this  work  he  encountered 
80  many  strange  and  obsolete  words  that  he 
turned  aside  to  compile  a  glossary  of  law  terms 
the  first  part  of  which,  to  the  end  of  the  letter 
L,  he  published  in  1626,  at  his  own  expense.  The 
second  volume  appeared  in  1664  edited  by  Sir 
William  Dugdale.  He  also  compiled  a  collection 
of  decrees  of  English  church  councils  from  1066 
to  1681.  He  is  best  known  in  modem  times  Ifw 
this  and  hts  curious  Bietorjf  and  Pate  of  Baort- 
lege  (1698;  new  ed.  with  appoidix  by  C.  F.  8. 
Warren,  London,  1896).  Hie  collected  works 
were  pnMished  in  1723. 

SPELT  (from  Lat.  epelta).  A  species  of 
wheat    <  Triticum    ap^ta ) ,    characterized  by 

Cins  held  tighUy  within  the  chaff  and  nt^ 
led  in  thrediing.  It  is  grown  where  wheat 
fails,  on  poor  soils  of  mountainous  reglras  in 
Germany,  Italy,  Spain,  and  France  and  ia 
mainly  «mplomd  as  a  stodc  food.  The'  grain 
eomnumly  ealied  spelt  in  the  United  States  and 
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Bussia  la  emmer  (Tritioum  dtcoocum),  with  a 
mach  shorter  and  more  compact  head,  aad 
hardier  as  regardB  cold,  drought,  and  rust  re- 
sistance. Both  n>elt  and  emmer  are  grown  and 
harreited  like  wheat. 

SPB^TEB.   See  ^o;  Sou«E. 

SFBNCE,  Fbanois  Stkphswb  "  (1860-  ). 
A  Canadian  journalist  and  temperance  worker, 
bom  at  Donegal,  Ireland.  He  went  to  Canada 
in  early  manhood  and  was  educated  at  Toronto 
Normal  Sdiool.  After  serving  as  headmaster  of 
several  public  schools  in  Toronto,  be  devoted 
himself  in  1862  to  journalistic  and  temperance 
woric,  his  attitude  hoing  pnAibltionist.  He  be- 
came editor  BUQoesalTefy  of  the  Canada  OiH»mt 
Vanguard,  Ontario  Good  T«mplar,  and  later 
managing  editor  of  the  Pioneer.  He  was  promi- 
nent in  temperance  organization,  secretary  to 
the  committee  organizing  the  Dominion  pleb* 
iscite  for  prohibition  in  1898,  and  in  1886- 
1007  was  secretary  of  the  Ontario  Branch  of 
the  Dominion  FrMiibitlon  Alliance.  He  was 
elected  president  of  the  Ontario  Municipal  As- 
sociation in  1911.  He  published  a  hook  in  twrot 
of  prohibition,  The  Facte  of  the  Caee  (1896). 

CTENOE,  JoecFH  (1699-1768).  An  English 
anecdotist,  bom  at  Kingsclere,  Hampshire,  and 
educated  at  Oxford.  He  took  orders  in  1724. 
His  Eeeay  on  Papers  Odyeeey  (1726)  led  to 
an  intimate  friendship  with  Pope,  and  to 
Spenoe's  appointment  as  professor  of  poetry  at 
Oxford  (1727).  While  asBociated  with  Pope 
he  noted  down  the  otmversationB  of  the  poet 
and  his  friends.  These  most  valuable  anecdotes 
were  published  in  1820.  Consult  the  Aneodotee, 
edited  from  Spence's  own  manuscript,  by  S.  W. 
Singer  (London,  1820;  reprint,  1869)  ;  Beleo- 
tietne,  edited  by  Underhill,  Camelot  Series  <ib., 
1890) ;  also  Austin  Dolwon,  in  Eighteenth  Oen- 
turu  VigneUea  (first  series.  New  York,  1892). 

SP^GB-JONXiS,  HsNBT  Donald  Hamna 
(1830-  ).  An  Enfj^ish  cler^^man  and 
Church  historian,  bom  in  London.  He  was  edu- 
cated at  Westminster  School  and  Cambridge 
University;  took  orders  in  the  Church  of  Eng* 
land;  held  various  important  charges;  and 
after  1886  was  Dean  of  GHoucester.  In  1906 
be  became  also  professor  of  ancient  history  in 
the  Royal  Academy.  Among  his  published 
works  are:  Cfloieter  lAfe  in  the  Daye  of  Oasur  de 
Lion  (1892) ;  The  Ohur<dt  of  England:  A  Bis- 
tort for  the  People  (4  Tola.,  1897-00);  The 
White  Bote  of  Ohwrehea  of  the  XI  Oentwry 
(1900) ;  EaHy  Cfhrietianitjf  and  Paganiem 
(1902) ;  The  Early  Chrietiane  in  Rome  (1011) ; 
The  Secrete  of  a  Great  Cathedral  (1914). 

SPBH'CEB.  A  city  and  the  county  seat  of 
Clay  Co.,  Iowa,  162  miles  northwest  of  Des 
'Momes,  on  the  Little  Sioux  River  and  on  the 
Chicago,  Milwaukee,  and  St.  Paul  and  the 
JiinneapoUa  and  St.  Lonia  railroads  (Map: 
Iowa,  6  1).  It  haa  a  Carnegie  library  aad  a 
fine  courthouse.  Speaieer  is  known  for  its 
large  live-stock  interests.  There  are  two  lai^ 
cement^block  and  tile  factories  and  a  razor 
factory.    Pop.,  1900,  3096;  1910,  3005. 

SPENCER.  A  town  in  Worcester  Co.,  Mass., 
12  miles  west  by  south  of  Worcester,  on  the  Bos- 
ton and  Albany  Railroad  (Map:  Massaohusetta, 
C  4) .  It  has  tne  Richard  Sngden  Library,  Bemis 
Memorial,  Myrick  and  Prou^  parks,  the  David 
Prouty  Higb  School,  and  a  handsome  monument 
to  Elias  Howe  (q.v.),  the  invfflitor  of  the  sewing 
machine,  and  his  two  brothOTs.  Boots  and  shoes, 
wire^  wocden  goods,  broonw,  and  cast  brass  goods 


are  manufactured.  Pop.,  1900,  7627;  1910,  6740. 
Consult:  Draper,  Eietory  of  Spencer  (Worcester, 
1860);  Tower,  EiBtoriaal  Bkett^  BeMing  to 
Spmcer,  MoMOiAiueette  (Spencer,  1901-02). 

8PEN0EB,  AlCBBOSE  (1766-1848).  An  Amer- 
icui  jurist,  bora  in  Salisbury,  Conn.,  educated 
at  Yale  and  Harvard,  admitted  to  the  bar  in 
New  York,  and  in  1794  entered  the  SUte  As- 
sembly, the  next  year  becoming  a  member  of 
the  State  Senate,  to  which  he  was  reelected  in 
1798.  He  was  Attoraey-Gteneral  of  the  State 
(1802-04),  and  then  became  one  of  the  judges 
of  the  Suprane  Court,  serving  aa  Chief  Justice 
from  1810  to  182S,  when  he  resumed  private 
practice.  He  was  Mayor  of  Albany  (1^4-26) 
and  (1829-31)  a  member  of  Congress.  Later 
he  retired  to  a  farm  near  Lyons.  Spencer  se- 
cured the  abolition  in  New  York  of  the  death 
sentence  in  all  cases  except  those  of  murder  and 
treason;  took  an  important  part  in  the  State 
Constitutional  Convention  of  1821;  and  later 
opposed  an  amendment  making  the  judiciary 
«eetive.  In  1844  he  presided  over  the  Na- 
fjonal  Whig  Convention  at  Baltimore.  Con- 
sult Memorial  of  Aml>roee  Bpencer  (Albany, 
1849 >. 

SFENCEB,  Chabu»,  third  Eabl  or  Suhdeb- 
LAND.  An  English  statesman.  See  SnnDKBr 
LAim,  Chables  SpBNcnm,  third  Eabl  of. 

SPENCEB,  Clauuids  Buchanan  ( 1866- 
).  An  American  Methodiat  Episoopal 
olersyman  and  editor^  btnn  at  Fowlerville, 
Mich.  He  graduated  from  Nortitweetera  Uni- 
versity in  1881  and  entered  the  ministry  in  the 
same  year.  He  was  editor  of  the  Rooky  Moun- 
tain Ghrietian  Advocate  from  1892  to  1900,  and 
then  became  editor  of  the  Central  Christian  Ad- 
vocate, Kansas  City,  Mo.  He  was  a  member  of 
various  important  Methodist  and  other  con- 
ferences and  in  1008  was  associate  secretary  of 
the  Fedml  Connidl  of  the  Churches  of  Christ 
in  America.  He  was  a  candidate  fdr  OOTemor 
of  Colorado  on  the  Prohibition  tii&et  in  1806. 
His  writings  indnde:  The  Blue  Flower  of  Meth- 
odiem  (1903);  Eaeter  Reflectione  (1909);  The 
Layman  (1912);  That  they  May  Be  One  (1016). 

SPENOEB,  Hebbest  (1820-1903).  A  distin- 
guished English  philosopher.  He  was  born  at 
Derby,  April  27,  1820.  His  father  was  a  teacher 
by  profession,  with  views  in  advance  of  bu 
time.  He  b^ieved  in  training  the  student's 
mind  in  obsaratitm  and  in  refaction  on  objee- 
tire  facta  instead  of  mere  ideas.  Herbert's 
health  was  delicate,  and  he  was  largdy  educated 
at  home,  with  much  outdoor  life.  A  litUe  later 
he  was  put  under  the  charge  of  his  uncle,  a 
clergyman  of  the  Church  of  England.  He 
showed  a  fondness  for  nature,  and  for  years  his 
favorite  occupation  was  the  catching  and  pre- 
serving of  insects  and  the  r^iring  of  moths  and 
tmttemies;  he  also  studied  botany,  and  laid 
the  foundation  for  the  seientifle  character  aad 
inttfest  of  his  later  work.  His  parenta  were 
both  mifldnally  Methodists,  but  his  father  be- 
came a  Quaker.  The  boy's  mind  being  an  in- 
dependent one,  and  having  early  been  brou^t 
into  contact  with  the  intelTectuM  influences  cen- 
tring about  John  Stuart  Mill  and  with  the 
scientific  ^irit,  he  tended  towards  extreme  lib- 
eraliam  in  theological  matters. 

An  uncle  planned  to  send  him  to  Cambridge 
but  the  boy  *'perseverin^y  objected,'*  and  con- 
tinued te  ^udy  privately.  He  had  no  aptitude 
for  languages,  and  made  little  progress  in  the 
elassies,  but  showed  OTiginal  cautructive  power 
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in  mathematicB  and  meehanies.  His  father 
wanted  him  to  take  up  teaching,  but  an  acci- 
doital  opportunity  decided  in  favor  of  a  more 
suitable  vocation.  In  the  autumn  of  1837  woric 
ms  ctfared  to  him  under  the  chief  mginew  f»f 
the  IxmdoB  and  Birmingham  Bailway,  with 
whom  he  spent  nearly  a  year.  For  some  10 
years  he  engaged  in  enrineering.  When  the 
railvray  mama  subsided,  Spencer,  now  26,  was 
left  without  occupation.  The  time  sp^t  at 
home  while  he  was  looking  for  something  to  do 
was  spent  in  miscellaneons  reading.  He  studied 
Lyell's  PrimripUa  of  Otology,  in  which  the  doc- 
trine of  evoltition  as  defended  by  Lamarck  was 
attacked,  bat  came  away  from  the  reading  with 
a  favorable  impression  of  Lamarck's  doctrine 
as  against  creatitmism. 

While  very  yomig  he  had  written  some  articles 
for  the  Jionoor^ormitt  on  "the  proper  sphere 
of  government,"  in  which  he  outlined  the  prin- 
ciples of  nfHiiQterference  which  r^^lated  his 
later  thinking.  When  no  more  work  oSeni  as 
an  engineer  he  went  to  London  and  obtained 
employment  on  the  Boimotnitt,  becoming  its 
subeditor  in  1848.  This  position,  whicS  he 
held  till  1852,  gave  him  time  for  his  studies, 
and  made  him  acquainted  with  that  brilliant 
coterie  which  centred  about  George  Henrr 
Lewes,  George  Eliot,  and  John  Stuart  Milt 
During  his  leisure  hours  he  wrote  his  first  con- 
siderable work,  SookU  StiUioa  (1861). 

Id  the  ei^t  years  after  his  leaving  the  Booito- 
mitt  he  pursued  his  studies  with  eagerness, 
and  publUhed  a  work  on  Ptj/eJuOogjf  (1865), 
which  he  aftoward  revised  and  expanded  into 
a  part  of  his  Bynthetio  Philoaophif.  Overap- 
plicaUon  brought  on  a  serious  attack  of  nervous 

Erostration,  which  obliged  him  for  the  rest  of 
is  life  to  abridge  his  hours  of  study.  He  be- 
came a  chronic  sufferer  from  dyspepsia  and  in- 
somnia, so  that  all  his  later  work  had  to  be 
done  under  a  disadvanta^.  Meanwhile  he  had 
etmceived  a  system  of  philoscqihy  whidi  should 
embrace  the  genial  principles  of  all  existing 
knowledge.  In  1860  he  published  a  prospectus 
of  it,  indicating  his  intention  to  give  20  years 
to  ita  development.  The  first  installments  of 
the  system  did  not  meet  with  the  reception  he 
expected,  and  he  feared  he  would  have  to  aban- 
don his  undertaking.  But  the  timely  aid  of 
American  friends,  at  the  head  of  whom  was 
E.  L.  Yonmans,  edHw  of  tha  Popular  Beimoe 
MontJUif,  enabled  him  to  ocmtlnna  His  healtii, 
however,  was  so  precarious  that  at  one  time  he 
feared  he  would  not  live  to  complete  the  system. 
He  suspended  his  labors  on  the  main  part  of 
his  work  to  write  The  Data  of  Ethicg,  which 
had  been  the  chief  interest  of  the  whole  system, 
and  in  which  it  was  intended  to  culminate. 
Fortunately  his  life  was  prolonged  sufficienUy 
to  enable  him  to  complete  tiie  system,  and  to 
revise  a  part  of  It  In  order  to  bring  it  up  to 
date.  It  consists  of  F^vt  Prinoiplea  (1862); 
Prmoipie9  of  Biology  (1864);  PrUtoiplea  of 
Ptychology  (1871-72);  PrinoipleM  of  Sociology 
(1876-80);  Prinoiplea  of  Ethios  (1879),  all  of 
which  have  appeared  in  subsequent  editions. 
He  also  wrote  three  volumes  of  Snays,  Soientifio, 
PoHtioal,  and  Speculative  (1858-63),  and  some 
fugitive  articles  including  two  essays  on  Weiss- 
mannism  (1804,  1895).  His  Sduoatioti.:  Intel- 
leotvol.  Moral,  Phyaioal  (1861)  has  had  an  im- 
mense inflaoioe  in  the  devetopmait  of  ednea- 
ttonal  theory  and  praetioe.  He  died  Dec.  8, 
1003. 


It  was  his  intention  in  the  Bynthetio  PhUoeo- 
phy  to  develop  a  complete  and  articulated  con- 
ception of  all  cosmic  phemomena,  including  those 
of  mental  and  social  prineiploB.  His  c^ualifl- 
catUms  tot  attwtpting  so  comprehensive  a 
tuHc  were  wide  powers  of  generalization,  as- 
tonishii^  acquaintance  with  the  facts  of  the 
various  sciences,  and  a  veritable  genius  for 
detecting   the   relations   and   connections  of 

{ihenomena  that  escape  the  speoiaJist.  No  phi- 
osopher  has  surpassed  him  in  exploiting  such 
a  wealth  of  illustration  and  facts  to  explain 
his  meanii^  or  to  prove  his  thesis.  It  is  the 
clearness  of  his  thought,  the  force  ol  his  illua- 
tratimis,  and  the  ingenuity  with  which  the  facts 
and  metiiods  of  the  mdnctive  sciences  were  made 
to  serve  his  views  that  have  given  him  his  popu- 
larity. Among  professional  philosophers  he  did 
not  secure  a  strong  following.  But  hia  attempt 
to  systematize  all  knowledge  in  terms  of  modem 
science  and  especially  in  terms  of  evolution 
must  always  give  him  a  high  place  among  the 
thinkers  tn  ue  aeemid  half  m  the  nineteenth 
century. 

The  Firat  Prinoiplee  endeavors  to  define  the 
fields  of  "the  unknowable  and  the  knowable," 
and  the  postulates  with  which  the  study  of 
the  knowable  must  be  pursued.  The  whole 
weakness  of  Spencer's  system  is  shown  in  his 
discussion  of  the  unknowable.  The  absolute, 
space,  time,  matter,  force,  and  motion  were  alt 
taken  aa  unknowable.  After  telling  us  that  all 
these  are  unknowable,  he  asserts  l£at  the  most 
certain  things  in  our  conviction  are  the  "abso- 
lute" and  all  the  other  fundamental  data  for  the 
knowable.  Besides,  after  telling  us  that  all 
explanation  consists  in  reference  to  the  known, 
he  says  that  all  phenomena  are  explained  as 
manifestations  of  the  unknowable.  Then,  in 
the  discussion  of  the  knowable,  space,  time, 
matter,  force,  etc.,  appear  as  known.  Both  the 
strength  and  weakness  of  his  syston  are  due  to 
this  equivocal  import  of  the  term  "knowle^.'* 

Ihe  whole  ^stem  is  an  application  of  tiie  idea 
of  evolution  to  the  universe,  and  more  particu- 
larly to  organic  life  and  its  forms,  and  to  po- 
litical and  social  institutiona  Spencer's  con- 
ception of  this  process  did  not  go  beyond  Dar- 
win's in  ita  details,  but  it  was  apparently  quite 
as  original  and  certainly  more  comprehensive, 
besides  involving  philosophic  gen»aluations  to 
which  Darwin  was  averse.  Speneer  was  accused 
of  applying  the  materialistio  formula  to  the  ex- 
planation of  all  tilings*  but  protested  that  he 
was  not  a  materialist  for  he  claimed  that  he 
could  equally  well  have  expressed  his  doctrine 
in  terms  of  consciousness.  In  order  to  adapt  the 
conception  of  evolution  to  all  forms  of  phe- 
nomena, he  variously  expressed  the  process 
as  the  passage  from  the  simple  to  the  complex, 
fnmt  the  homogeneous  to  the  heteTogemeons, 
from  indefinite  homogeneity  to  definite  hetero> 
geneity,  and  so  cm.  This  description  of  the 
process  brought  him  into  controversy  with  all 
those  who  exalt  metaphysics,  and  gave  him 
no  credit  with  those  who  do  not.  In  his  facts 
and  illustrations,  however,  Spencer  gives  a 
clearer  idea  of  his  doctrine  than  in  his  abstract 
formulas  intended  to  cover  every  ^pe  of  phe- 
nomena in  the  omnie  and  inor^mie  kingdoms, 
^ese  facts,  he  tmnks,  show  a  continuous  order 
of  things  with  historical  eonneetions  and  rela- 
tions which  suMeet  a  common  origin  from  some 
ultimate  indefinite  form  of  force  which  he 
nils  matter  and  motion.   Darwin  did  not  pre- 
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tend  to  go  b^ond  tlie  eztenaion  of  a  few  types 
In  the  mgude  world  or  to  develop  their  genesis. 
He  WM  content  to  demcmstrate  the  origin  of  spe* 
eies  in  the  ftrmnie  world  and  left  unBoIved  and 
undiBcuased  the  general  origin  of  things — a 
much  larger  task.  Spencer  sought  to  nuJce  in- 
telligible the  process  of  evolution  throu^out 
the  whole  field  of  nature,  and  heni»  the  im- 

Sortance  of  hia  formula  about  "ocmtinuons  re- 
istribntUm  of  matter  and  motion." 
It  was  Spenon's  antagcniBm  to  the  doctrine 
of  creationism  that  causMt  a  complete  misunder- 
standing of  what  eroluUm  reaify  undertakes  to 
acoompuah.  The  theory  of  creation  was  equlv- 
ocal.  It  asdnied  a  cause  for  the  origin  of 
phoiomena,  and  it  was  associated  with  the  con- 
ception of  the  miraculous  and  snpematural. 
Speocer  denied  the  creational  theory  and 
aocwted  the  gradual  derek^mwt  of  all  things 
in  Its  stead.  But  what  he  failed  to  recognize 
Buffleiently,  tiioagh  he  sees  U  at  times,  is  the 
fact  that  evolution  is  the  history  of  origin,  not 
the  explanation  of  it. 

Conoeiving  evolution,  however,  as  the  history 
rather  of  events  than  of  causes  that  originate 
change  we  shall  find  that  Spenoer's  services 
to  human  knowledge  can  hardly  be  overesti- 
mated. It  was  a  ^roke  of  genius  to  combine 
the  ideas  of  the  pendatence  of  force,  adjustment 
to  environment,  and  natural  selration,  for  the 
purpose  of  explaining  the  rdations  f»f  all  phe- 
nomena. It  offered  a  mode  of  unifying  the 
cosmos  which  showed  identities  and  relations 
throughout  the  whole  not  before  observed.  The 
pereirtence  of  force  guaranteed  the  fundamental 
identity  of  all  realil^,  in  spite  of  the  differences 
of  form  which  it  assumed,  while  the  varieties 
of  composition  explained  the  differences.  The 
oonoepuon  snpplira  an  initial  presumption  of 
the  variation  of  a  single  speines  to  account 
for  the  varieties;  this  once  done,  the  whole 
problem  of  evolution  is  at  least  historically  con- 
ceived as  intelligible.  In  the  ethical  world 
growth  is  in  the  form  of  the  substitution  of 
altruism  for  egoiem  or  selflahnees.  In  the  politi- 
cal and  social  worlds  the  process  is  but  a  repeti- 
tion of  that  in  the  otikers^  exc^  that  we  deal 
with  collective  aa  distinct  from  o^anic  idioles. 
One  law  prevails  tbroi^^ut  the  whole  prooess 
— the  redistribution  of  matter  and  moticm  ac- 
cording to  the  conditions  of  the  persistoice  of 
foroe.  Originally  Spencer  reduced  life  to  a 
function  of  matter  and  motion.  But  in  the 
last  edition  of  hie  Biology  he  admitted  that 
life  was  an  "unknown  force,"  a  position  which 
Involves  a  complete  revolution  in  his  system  as 
recognizing  something  more  in  the  world  as 
ultimate  wan  matter  aad  motion.  The  hypoth- 
esis of  a  universal  ether  and  the  modifleatlon 
of  older  views  regarding  the  nature  of  eleetrleal 
and  magnetic  phenomena,  with  the  discovery  of 
a  number  of  forms  of  energy  not  suspected  a 

Ceration  ago,  threaten  te  modify  greatly  the 
es  of  Spencer's  system.  But  th^'  do  not 
disturb  the  general  conception  which  he  formed 
of  the  process  of  evolution,  since  this  is  inde- 
pendent of  the  forces  involved  and  is  simply  a 
process  ctf  eompositifni  and  decomposition 
uinm^umt  the  cosmos  and  in  all  specific  fonna 
vH  rewity.  It  is  Spencer*B  manner  of  tracing 
the  rdatiODB  and  affinities  between  the  various 
phenomena  of  existence  that  gives  his  work  ite 
interest  and  has  eo  generally  inSaenced  the 
intelligent  puUie.  He  knew  little  of  Gredc 
philos^ihy  and  less  of  the  modem  Kanto-H^geliaa 


movement.  The  consequence  was  that  he  began 

his  q>eculatf<ms  with  science,  eadiewed  the 
transcendentalism  of  German  epistemology,  and 
wrote  in  terms  that  every  intell^ent  man  can 
understand.  The  pnUic  has  not  cared  whether 
his  abstract  formulas  were  exact  or  not.  It 
was  impressed  with  his  power  of  illustration 
and  reference  to  facto  which  it  was  willing  to 
use  as  interpreting  his  formulas,  and  as  hia 
illustrations  and  anak^iee  depleted  such  an  in- 
teresting unity  in  the  ooorae  ct  nature  It 
was  ready  to  take  him  as  a  piopbet  of  the 
new  gospel  and  learn  aolitleties  to  tiie  faan- 
soendentalista 

Btbllography.  David  Duncan,  Life  and  Let- 
ten  of  Herbert  Spmoer  (New  York,  1908).  For 
his  philosophy:  W.  C.  Owen,  Boonomios  of  Her- 
bert Bpmoer  (New  York,  1891) ;  W.  H.  Hudson. 
liUrodwitiom  to  the  Pk4totophi/  of  Herbert 
Bpeneer  (ib.,  1804) ;  Eugtee  de  Roberfy,  A«- 
gnate  Com$e  et  Herbert  Bpenoer  (2d  ed.,  Paris, 
1806);  John  Watson,  in  Hedoniatic  Tkeoriee 
(New  York,  1895);  Edward  Clodd,  Pioneers  of 
EtfOlution  from  Thalea  to  Huxley  ( ib.,  1897 )  ; 
James  Collier,  Epitome  of  ihe  Synthetic  Philoe- 
ophy  of  Herbert  Bpenoer  (ib.,  1889)  ;  Otto 
(Hupp,  Herbert  Bpenoer  (2d  ed.,  Stuttgart, 
1900) ;  Henry  Sidgwick,  Leatwree  on  the  EtIUoe 
of  T.  H.  Oreen,  Herbert  Bpenoer,  and  Jamet 
JforNneoH  (New  York,  190S);  Josiah  Rojoe, 
Herbert  Bpeneer:  An  BaHmate  and  Revieto  (lb., 
1904) ;  Henry  Sidgwick,  Leotures  on  the  Philoa- 
ophy  of  Kant  (Lmidon,  1906);  J.  A.  Thomson, 
Herbert  Bpenoer  (New  York,  1906) ;  Andrew 
Seth,  in  PhUoeophioal  Radieale  (fldinbur^ 
1007 ) ;  Gabriel  C<«npayr£,  Herbert  Bpenoer  and 
Boienti^  Bduoation  (Eng.  trans,  by  M.  E. 
Findlay,  New  York,  1907);  W.  H.  Hudson. 
ffer6ert  Bpenoer  (ib.,  1008);  B.  P.  Bowne, 
Kata  and  Bpenoer:  A  Critieai  Bapoeition  (Bo»> 
ton,  1912) ;  A.  W.  Tillett,  Bpenoer't  ByntheOe 
PAjtogophy  (London,  1914).    See  ^thetics. 

SPBHCEB,  JB88B  Aheb  (1816-08).  An 
American  Protestant  Episcopal  scholar.  He  was 
bom  at  Hyde  Park,  N.  Y.;  graduated  at  Ck>lnm- 
bia  College  (1837),  and  at  the  General  Theo- 
logical Seminary;  and  hdd  pastoratea  at  various 
times.  He  served  as  editor  and  seerrtary  d 
the  Episcopal  Sunday  SchocJ  Union  and  Ghurdi 
Bo(^  Society  (1861-67)  and  as  prof essor  of 
Greek  in  the  Universify  of  the  CHfy  of  New 
York  (1869-81).  He  edited 'the  American  re- 
print of  T.  K.  Arnold's  series  of  Oredc  and 
Latin  teoctbooks  (1846-66)  and  other  dasrics, 
including  the  Greek  New  Testament  (1847). 
His  works  include:  History  of  the  Bnglieh 
Reformation  (1846),  Bgypt  and  the  Holy  Land 
{\Uii),Hietory  of  the  United  Btatee  (1866-69), 
BmihaMogy  (1887),  JfemonifriUa,  im-BS 
<18»0). 

8FBK0BB,  JoaN  Caniteld  (1788-1866). 
An  American  jurist  and  politician,  bmi  at  Hud- 
son, N.  Y.  He  graduated  at  Union  College  in 
1806  and  was  admitted  to  the  bar.  In  1813 
he  was  brigade  jndge-advoeate-general  in  tiie 
northem  ttontist  army.  He  was  a  Democratic 
member  of  the  United  States  House  of  Bepre- 
sentatives  (1817-19)  «nd  wrote  the  report  con- 
demning the  United  States  Bank,  w&idi  was 
aftenwd  used  by  President  Jai^»»  when  the 
author's  views  had  changed.  In  1820-21  he 
was  a  member  of  the  Lower  House  of  the  State 
Legislature,  the  first  year  as  Speaker.  He  was 
in  the  State  Senate  (1824^-28),  aad  in  1827 
was  appointed  1^  Governor  CUniUm  cm  tite  com- 
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mtttee  to  rerise  the  statutes  of  New  York.  For 
a  time  he  was  an  AntimascHi  and  was  ap- 
pointed by  Governor  Van  Buren  to  prosecute 
the  alleged  abductors  of  William  Iforgan  (q.v.)) 
but  rengned  bk  1830.  He  again  sat  in  the 
Legltelatare  in  1882,  and  in  1834-40  was  Secre- 
tary of  State  for  New  York  and  Superintendent 
of  Schools.  In  1841  he  became  Secretary  ql 
War  in  the  cabinet  of  President  Tyler.  He  was 
transferred  to  the  Treasury  Department  (1843), 
but  opposed  measures  lor  annexation  of  Texas 
and  resigned  M^y  2,  1844.  He  edited  a  transla- 
tion of  I>e  Tocquerille's  Dmtooracy  m  America 
{2  Tola.,  1888).  Coinilt  Proctor,  Review  of 
/ohn  C.  8pmeer*»  Legal  amd  PcUtiaal  Career 
<New  York,  1886). 

8PBNCEB,  John  Chablbs,  Eabl  (1782- 
1846).  An  English  statesman,  liest  known  as 
Lord  Althorp.  He  was  the  son  of  the  seciMid 
E!arl  Spencer,  and  was  bom  in  London.  He 
was  educated  at  Harrow  and  at  Trinity  College, 
Cambridge,  altered  Parliament  in  1804,  and  be- 
cane  Junior  Lwd  tA  th«  Treasuiy  in  1800. 
From  then  till  1884  he  eontinnonsly  represented 
Nwthamptonshire  in  the  Whig  mtenst,  suc- 
ceasfolly  advocating  salutary  measures  rdating 
to  bankruptcy  proceedings  and  the  recovery  of 
small  debts.  In  1830  he  became  Chancellor  of 
the  {Exchequer  and  leader  in  the  House  of 
CommoDB  under  the  Or^  ministi^,  and  was 
active  in  carrying  the  Reform  Bill  of  1832. 
He  held  office  under  the  Melbourne  ministry 
(succeeding  the  Grey  minis^)  in  July,  1834, 
but  in  November  of  that  year  the  death  of  his 
fiither  raiaed  Um  to  the  Howe  of  Lords.  He 
died  Oct.  1,  1846.  He  was  a  man  with  slight 
aUlity,  fond  of  agriculture  and  country  sports; 
but  honesty  and  industoy  raised  him  to  re- 
Rionsible  positions,  which  he  filled  with  credit. 
Conaolt  Ernest  Myers,  Lord  Althorp  (London, 
1800). 

SPEHOEB,  3omx  Ponrrz,  fifth  Eabl  ( 1835- 
1910).  An  Ehi^sh  ttatasman.  The  only  son 
of  the  fourth  Earl,  he  was  bom  at  menoer 
Honae,  was  educated  at  Harrow  and  at  Trinity 
College,  Cambridge,  and  in  1867,  the  year  of 
his  ^^uation,  was  elected  member  of  Parlia- 
ment.  At  his  father's  death  he  succeeded  to  the 
peerage.  He  was  Lord  Lieutenant  of  Ireland 
(1800-74  and  again  in  1882-86),  President  of 
the  Council  with  a  seat  in  Gladstone's  cabinet 
(1880-88  and  1888),  Firat  Lord  of  the  Ad- 
miralty (1892-96),  and  Liberal  leader  in  the 
House  of  Lords  ( 1902-06) . 

SPXNCEB,  Joseph  (1714-80).  An  American 
soldier,  bom  in  East  Haddam,  Conn.  He  be- 
came a  oelonel  in  the  French  and  Indian  War 
and  was  one  of  the  eight  brigadier  generals 
appointed  by  Congress  on  June  22,  1776,  served 
at  Boston  and  New  York,  became  a  major 
flmeral  in  Angnst,  1776,  and  commanded  in 
Bbode  Idttnd  in  1777.  He  served  In  Oongresa 
in  1770. 

SPENCEB,  Joseph  William  Winthbop 
(1861-  ).  Aji  American  geologist,  bora  at 
Dondas,  Ontario,  Canada.  He  graduated  at 
McGill  University  in  1874  and  took  his  Ph.D. 
at  GSttingen  three  years  later.  He  was  pro- 
fessor  of  geology  tn  King's  College,  Nova  Scotia, 
in  1880-82,  and  in  tile  University  of  Missouri  in 
1882-87;  nnd  was  State  geologist  of  Qeor^ 
(1888-93).  Among  his  published  works  are: 
Viagara  FotaUa  (1884);  Olaoiat  BroaioH  in 
Nonoaiif  (1887);  Oeotogical  Survey  of  South- 
wetter*  Qeorgut  (1891);  Cteotogioal  Swvey  of 


the  Paleoeoic  Belt  of  Georgia  ( 1893 ) ;  The  Dura- 
tion of  Niagara  Falls  and  the  Hietory  of  the 
Great  Lakes  (1895). 

SPSNOEB,  Putt  Booebs  (1800-64).  The 
originator  of  tiie  Spencerian  system  of  poiman- 
ship.  He  was  bom  at  East  FishkiU,  N.  Y. 
He  gave  many  lectures  upon  penmanship  in 
varimis  parts  of  the  country,  and  his  work 
was  infinential  in  causing  Uie  establishment 
of  business  coll^ee.  Spencer  published  Spencer 
and  Rioefs  Sgstem  of  Busineea  and  Ladiet^  Pen' 
manship  ( 1848) ,  later  republished  as  Bpenoerian 
or  Semd-AMtUar  Penmanship. 

SPENCSB,  RoBEBT,  second  Easl  or  Suitdeb- 
LAHD.    An  En^ish  statesman.    See  Sukdeb- 

LAND,  ROBEBT  SPENCEB,  seCOnd  EaSL  OF. 

SFBHOBB.,  Sua  Andbews  ( 1837-1909 ) .  An 
American  woman  suffragist,  long  president  of  ^ 
the  Spencerian  Business  College  at  Washington, 
D.  C.  She  was  born  at  Savona,  Steuben  Co., 
N.  Y.,  and  in  1804  married  Henry  C.  Spencer, 
and  afterward  removed  to  Wash^igton,  D.  C. 
In  1871,  with  other  women,  she  unauooeasfully 
attempted  to  raster  and  vote,  and  afterward 
brought  suit — the  Supreme  Court  of  the  United 
States  deciding  (1874)  that  women  have  not 
the  right  to  vote  without  local  legislation.  She 
represented  the  National  Woman's  Suffrage 
AMociation  at  the  Republtean  National  Conven- 
tion in  Cincinnati,  in  1876,  and  signed  and 
presented  the  Woman't  Deda/nUion  ^  BigMe 
at  the  Centennial  Celebration  at  Philadd^iia. 
Her  publications  include  Problems  on  the 
Woman  QuetUon  (1871). 

8FBNCEB,  WnxiAH  Robbtt  (1769-1834). 
An  English  poet  and  wit,  grandson  of  the  third 
Duke  of  Marlborough.  He  was  educated  at 
Christ  Church,  Oxford.  Among  his  friends  were 
Pitt,  Fox,  Sheridan,  and  Sydn^  Smith.  In 
1796  Spencer  publiabed  a  version  of  Btlrger's 
Leonore,  which  was  praised  by  Scott;  and  in 
1802  burlesqued  German  romance  in  Urania, 
a  play  performed  at  Drury  Lane.  In  1811  he 
ooAectea  his  poems  in  a  virfnme.  As  a  poet, 
Byron  ranked  him  with  Moore,  Ganqtbell,  and 
Rogers.  Consult  the  reprint  of  Spencer's  Poems 
with  biography  (London,  1836). 

SFENBA,  shpft'ner,  Philifp  Jakw  (1635- 
1705).  A  German  clei^yman,  founder  of  the 
German  Pietists.  He  was  bom  at  Rappolts- 
weiler  in  Upper  Alsace  and  was  educated  at 
Strasahnrg,  Basel,  TttUngen,  Geneva,  and  Lyons. 
At  Geneva  he  was  inflncneed  by  Labadie  (q.v.), 
and  his  natural  diepontion  led  him  towards  a 
religion  of  mystical  and  untheoli^cal  type. 
He  preached  at  Strassburg,  was  transferred 
to  Frankfort,  and  in  1066  became  first  pastor 
there.  He  strove  to  awaken  deeper  faitn  and 
more  active  Christian  life,  emphasized  the 
necessity  of  conversion  and  regraeratitnt,  and 
seriptnnl  study  in  (»positiMi  to  tMching  which 
laidT  stress  on  orthocu^  and  ctmneetion  with 
the  Church.  His  views  were  set  fwth  in  his 
Pia  Deeideria,  otter  herelit^tes  VerUnngen  naeh 
gottgefdUiger  Bessenmg  der  wahren  evange- 
lisohm  Kirvhe  (1673).  In  1670  he  began  meet- 
ings at  his  house  for  the  cultivation  of  evangel- 
ical morality,  the  so-called  ooII«^  pietatia, 
aiming,  as  he  said,  to  fixrm  within  the  Church 
(eootetta)  a  smaller  church  (eooleeiola)  wiUi  a 
deeper  splritnality.  He  reorganised  the  method 
of  catechizing  and  improved  the  religious  in- 
s^uction  of  children.  In  1679  a  preface  he 
wrote  for  a  new  edition  of  the  Poetille  of 
Amdt,  in  whieh  he  censured  the  morale  of  the 
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upper  claases,  brought  him  into  difflealtieB; 
and  in  1686  he  aooepied  an  iuTitation  to  become 
eourt  preacher  at  Dreadea  and  member  of  tiie 
upper  Gonaistory.  Here  he  effeoted  chanf^  in 
the  theolo^cal  teaching  of  the  UniTeruty  of 
Leipzig  and  in  the  ^Btem  of  reli^ona  catechiz- 
ing througbont  Saxony;  but  because  of  attacks 
from  orthodox  theologians,  and  having  fallen 
into  disgrace  with  the  Elector  Johann  (3eorg 
III,  in  1691  he  went  to  Berlin  as  provost  of 
the  church  of  St.  Nicholas  and  coni^torial  in- 
roeetor,  remaining  here  till  bis  death.  The 
Sleetor  of  Brandcnbm^  encouraged  hta  efforts 
for  religions  reform  and  intrusted  theolt^cal 
instruction  in  the  new  University  of  Halle  to 
Francke,  Breitfaaupt,  and  others  of  his  disciplM. 
In  169S  the  theological  faculty  of  Wittenberg 
formally  censured  as  heretical  264  propositions 
drawn  from  Spener's  writinm.  There  is  no 
collected  edition  of  his  works;  the  fuU  list 
(180  in  number)  is  given  in  his  Mosrapli^  fay 
Vcm  Canstein  (Halle,  1740),  and  his  chief  works 
have  been  edited  GrOnberg  (Gotfaa,  1889). 
Consult  also  W.  Hosabach,  PhUipp  Jakob 
Bpener  und  s^ne  Zeit  (3d  ed.,  Berlin,  1861), 
and  P.  GrOnberg,  P.  J.  Bpener  (3  vols..  G6t- 
tittgen,  1893-1906).  See  Gebuan  Thkoloot; 
PimsM. 

SPENOBL,  shpeng'tfl,  JoHAim  Wilhklu 
(1862-  ).  A  German  zoologist,  bom  at 
Hamburg  and  educated  at  Berlin  and  Gflttingen. 
He  was  privatdoeemt  in  zcXiogj  at  GGttingen 
from  1879  to  1881;  director  of  the  Municipal 
Museum  in  Bremen  from  1881  to  1887;  and 
thereafter  professor  of  zoSlo^  at  Gieasen.  He 
was  editor,  from  1886,  of  Zooloffitche*.  Jaht- 
huoher  and,  from  1907f  of  Erg^ttiime  und 
Fortadhritte  der  Zoologie. 

SFENGEL,  Lbonhabd  (1803-80).  A  Ger- 
man clasaieal  scholar,  bom  at  Munich.  He 
became  known  tiiroug^  his  edition  (1826)  of 
Varro's  De  Lingua  Latma  and  was  appointed 
in  1826  lector,  in  1830  professor  in  the  present 
Wilhelmsgynmasium  of  Munich.  From  1842  to 
1847  he  waa  profeeeor  at  Heidelberg,  but  he 
returned  to  Munich.  Among  his  publications 
were  his  edition  of  the  Ara  Rhetorioa  ad  Alea^ 
andrum,  which,  following  Petrus  Victorinus,  he 
attributed  to  Anaximenee  of  Lampsacua  (1844), 
his  edition  of  the  JMetorio  of  Aristotle  (1867). 
and  his  text  edition  fif  the  RHetorea  Ortsei  (3 
vols.,  1863).  His  address  Veher  das  Studivm 
der  Rhetorih  bei  den  Alien  (1842)  is  a  valuable 
outline  sketch  of  the  art  of  eloquence  in  classical 
times.  Consult  J.  E.  Sandys,  A  History  of 
Claeaioal  Scholarahip,  voL  lii  (Cambridge, 
1908). 

SPEKOOVB-SPENIiOVE,  Fbank  (1866- 
) .  An  English  landscape  and  figure  painter, 
born  in  Stirling,  New  Brunswick.  After  1880 
he  exhibited  r^ularly  at  the  Koyal  Academy,. 
London,  Among  his  best-known  paintings  are 
"Funeral  in  Holland  in  Winter"  (gold  medal, 
Paris  Salon,  1901);  "Too  Late"  (Luxembourg, 
Paris);  "The  Little  White  Cross,"  "In  the 
Shadow  of  the  Church"  ( both  in  the  Manchester 
Gallery);  "Vespers,  Holland"  (1906,  Glasgow 
GaUery) ;  "Grey  of  the  Mom"  (Guildhall,  Lon- 
don); "Grey  of  Evening"  (Hull  GalteiT).  and 
"The  Hill-Top"  (1912),  all  of  which  show  his 
peculiar  skill  in  the  rendering  of  atmosphere. 
He  founded  a  successful  school  of  modern  art 
at  Beckenham,  Kent,  and  is  also  known  aa  an 
author.   

BSEVHTIEOOB.   A  town  in  Durham,  Eng- 


land, 4  miles  northeast  of  Bishop  Auckland. 
It  has  coal-mining  and  irw  indunries.  Pop.^ 
1901,  16^;  19U;  17,909. 

S^N'SBB,  'BaMXnat  (e.1652-99).  An  Eng. 
lish  poet,  bom  in  London.  His  father  hu 
been  identified  witii  John  E^kenaer,  a  London 
dothmaker.  The  boy  was  apparently  sent  to  the 
Merchant  Taylors'  School,  London,  and  passed, 
as  sizar  or  poor  scholar,  to  Pemlnroke  Hall, 
Cambridge.  Here  he  read  widely  in  Latin, 
Greek,  Italian,  and  French  literature,  being 
emecially  fond  of  Pebrarch  and  Chancer, 
Marot  and  Du  Bellav.  He  formed  lifelong 
friendships  with  Gabriel  Harvey  and  Edward 
Kirke.  After  graduating  M.A.  in  1676,  he  seems 
to  have  q>ent  two  years  with  kinsfolk  in  Lan- 
cashire, where  he  fell  in  love  with  a  young 
woman  whom  he  celebrated  under  the  name  of 
Bosalind.  In  1678  he  went  to  London  and  found 
a  place  in  the  household  of  the  Earl  of  Leicester. 
There  he  probably  met  Sir  Miilip  Sidn^,  to 
whom  he  dedicated  The  Bhepkeanea  Colemfer 
(1670).  In  1580  he  waa  appointed  secretary  to 
Lord  Grey,  the  new  Lord  Deputy  of  Ireland. 
Thenceforth  Spenser  lived  mostly  in  Ireland. 
There  he  wrote  the  remainder  of  The  Faerie 
Queene,  began  at  Leicester  House.  By  1588  or 
1589  he  waa  living  at  Kileolman  CasUe,  in  the 
County  of  Cork,  which  with  its  extensive  lands 
waa  l^ally  traasferrad  to  him  in  1691.  In 
the  meantime  he  had  written  Aatropkel  (1586), 
a  noble  pastoral  el^y  on  Sidney,  and  had  re> 
ceived  a  visit  from  ^r  Walter  Ralei^  (1589), 
made  m^orable  by  CoUn  Glouta  Come  Home 
Againe.  In  1680  he  accompanied  Raleif^  to 
London,  was  welcuned  at  wHirt,  and  published 
three  books  of  The  Faerie  Queene,  a  moral  and 
historical  all^ory.  In  1690  followed  a  vtdume 
of  miseellanles  called  GmufialiMt  indnding  "The 
Ruines  of  Time,"  "Ihe  Teares  of  the  Musea," 
"Mother  Hubbard's  Taley**  "The  Tale  of  the 
Butterflies"  and  four  other  poems.  Disappointed 
of  expected  court  preferment,  ^>en8er  returned 
to  Ireluid,  where  he  married  (1694)  a  certain 
Elizabeth,  probably  Elizabeth  Boyle,  related  to 
the  first  Earl  of  Cork,  The  courtship  is  de- 
scribed In  the  Amoretti  (published  in  1596), 
a  series  of  sonnets;  the  marriage  Is  celebrated 
in  the  EpithaiMMon  ( published  in  1596 ) , 
the  richest  nuptial  hymn  In  the  Engliah  lan- 
guage. In  1696  he  Inrou;^  to  Londtm  for  pub- 
lication three  more  books  of  The  Faerie  Queene. 
Spenser  intended  to  continue  the  work  to  twelve 
books,  but  never  got  further  than  two  cantos 
on  Mutabilitie  (printed  1609).  While  in  Eng- 
land he  seems  to  have  completed  a  prose  treatise 
on  the  Preaewt  State  of  Ireiand  (not- published 
till  1633) ;  he  prepared  for  the  preas  the  beauti- 
ful Foure  Hymnea  (1696),  in  honor  of  lov% 
beauty,  heavenly  love,  and  heavenly  beauty;  and 
wrote  (1606)  for  a  double  marriage  at  Essa 
House  the  Prothalamion,  one  of  his  finest  poems. 
Again  disappointed  of  preferment,  he  returned 
to  Ireland.  In  October,  1598,  his  castle  was 
sacked  and  burned  by  the  Irish  rebels.  Spenser 
fled  to  En^^and,  where  he  died  at  a  London  inn, 
Jan.  16,  1699.  He  was  buried  near  Chaucer 
in  Westminster  Abhe^. 

The  Bhepheat^ea  Calender  marks  an  ^odi  In 
Engliah  poetry.  Ccmventional  in  theme,  it  yet 
shows  a  command  over  rhythm  greater  even 
than  Chaucer's.  It  sounded  the  note  of  the 
Elizabethan  outburst.  As  Spenser  grew  older 
he  became  more  weigh^  in  substanoe  and  dia- 
covered  new  melodies.    In  The  Faerie  Queene 
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he  inrenied  a  nine-line  stanza  known  as  "Spen- 
BeriM."  It  is  the  Italian  ottava  rima  with  an 
added  Alexandrine  (12  syllables).  The  rhymes 
ran  ababbebce.  Spenser's  imagination  dwelt  in 
a  realm  of  beauty  and  the  nmlest  ideala.  Hia 
fault  is  an  insistcaoe  <m  the  allcsoiy  which 
sometimes  becomes  monotonous  and  frequently 
crtiecnre.  Spenser  has  been  a  favorite  with  the 
poete.  The  veneration  following  him  were  Spen- 
serians,  ana  Milton  owed  much  to  him.  In 
the  Romantic  revival  at  the  end  of  the  ei^t- 
eenth  century  he  was  potent,  and  Eeats's  £lve 
of  Saint  Agnes  and  Byron's  Ohilde  Harold  were 
written  in  the  Spenserian  stanza. 

Bibliography.  Works,  edited  by  H.  J.  Todd 
(8  vols.,  London,  1805;  new  ed.,  1877),  by  R 
Morria,  with  memoir  J.  W.  Hales  ( Globe 
ed.,  ib.,  1869,  often  reprinted),  and  by  A.  R, 
Orosart  (Hath  Library,  10  vols.,  ib.,  1882-84), 
by  J.  P.  Collier  (5  vols.,  new  ed.,  ib.,  1891; 
Riverside  ed.,  3  vols.,  Boston,  1908).  CouBult 
Q.  L.  Craik,  Spenser  and  his  Poetry  (new  ed.,  3 
vols.,  London,  1871);  J.  R.  Lowell,  Among  my 
Books,  second  series  (Boston,  1876);  R.  W. 
Church,  Spenser,  in  "Endish  Men  of  Letters" 
<New  York,  1894);  Sir  Sidney  Lee.  in  €hreat 
Englishmen  of  the  Siirteenth  Century  (ib.,  1904) ; 
W.  H.  Schc^eld,  "Chivalry  in  English  Litera- 
ture," in  Harvard  Studies  in  Comparative 
Literature,  vol.  ii  (Cambridge,  Mass,  1912); 
C.  Q.  Osgood,  comp..  Concordance  to  the  Poems 
of  Edmund  Spenser,  published  by  the  Carnegie 
Institution  (Washin^n,  1915).  The  Spenser 
Soeieiy,  founded  at  Mandiester  in  1867,  pub- 
lidied  a  facsimile  of  the  first  edititm  of  The 
ahepheardes  Calender. 

SBVSSB^BJAS  OTAJTZA.     See  SPKNsn, 

EDXCKD;  VKBsmCATION, 

SPERAHSEY,  spft-rUu'skA,  Mikhail,  Count 
(1772-1839).  A  Russian  statesman.  Educated 
at  the  St.  Petersburg  Ecclesiastical  Academy, 
he  was  appointed  professor  of  mathematics  there 
in  1797  and  Stitte  Secretarr  in  1801.  He  became 
Assistant  Minister  of  Justice  in  1808  and  Privy 
Councilor  in  1809.  During  his  administration 
he  remodeled  the  system  of  taxation  and  the 
system  of  national  education,  besides  institut- 
ing many  other  reforms.  As  Governor-General 
of  Siberia  (1819-21),  he  displayed  great  energy 
in  fighting  official  corruption  and  bettering 
the  condition  of  the  exiles.  In  1821  he  was 
made  a  member  of  the  Imperial  Council.  Kicho* 
las  I  intrusted  him  with  the  codification  of  the 
Russian  laws,  a  task  which  he  performed  with 
singular  success. 

SPESU,  IN  Plants  (Lat.  sperma,  seed), 
ANTHEBOZoms,  SpisiCATOZoiDS.  The  male  sexual 
cell,  whose  union  with  the  egg  is  the  process  of 
fertilization,  which  results  in  tiie  formation  of  an 
embryo.  An  ordinary  Bp&cm  is  an  actively  mov- 
ing, naked  cell,  nmsistu^  essentially  of  a  rela- 
tively large  nucleus  with  a  thin  sheath  of 
t^toplasm,  forming  the  body,  and  delicate,  hair- 
like  swimming  appendages  (cilia).  The  male 
organ  which  produces  sperms  ia  uniformly  called 
an  antheridium  (q.v.).  See  FEBnuzATioN;  Re- 

VBODVCmOU;  SeX. 

SPEBUACETI,  sp«r'm&-B$'tI  (Neo-Ut., 
whale's  seed).  A  solid  wax  obtained  principally 
from  cavities  in  the  head  and  from  blabber  of 
the  eperm  whale  or  caefaelot  {Physeter  maoro- 
eepAaMt),  inhabiting  the  Pacific  and  Indian 
oceans,  ui  the  living  animal  the  "head  matter" 
exists  aa  a  liquid,  which  deposits  flaky  white 
crystals  of  spmnaceti  from  the  yeUow  liquid 


"sperm  oil,"  as  a  result  of  trying  out  and  cool- 
ing. The  so-called  sperm  oil  is  r«Uly  a  mixture 
of  liquid  waxes. 

As  many  aa  12  barrels  of  the  crude  product 
are  <Mained  from  an  ordinary  whale. 

Spermaceti  is  purified  by  chilling,  pressure, 
and  crystallization.  When  pure  it  is  a  white 
translucent  solid,  smooth  to  the  touch,  and  with- 
out taste  or  odor,  insoluble  in  water  and  cold 
alc<Aol,  soluble  in  hot  alcohol  and  ether,  from 
which  it  crystallizes  readily.  By  exposure  to 
air  and  lignt  it  grows  ydlowiui  and  rancid. 
Spermaceti  bums  with  a  brij^t  clear  flame  and 
was  formerly  used  in  the  rnrt  eandlee.  When 
made  of  definite  wel^t  and  else  these  candles 
were  used  as  the  standard  of  illumination,  but 
have  now  beat  replaced  by  tiie  pentane  lamp. 

Spermaceti  is  a  wax  and  hence  contains  no 
glycerin;  the  ester  is  known  as  cetin  or  cetyl 
palmitate,  CuHttCOOCuHM-  Spermaceti  is  still 
used  in  ointments  and  toilet  preparations. 

SPEB^KAST.   See  AnrHEBminu. 

SPEB/MAnSTS.  A  school  of  physioI(^[iBts 
of  the  seventeenth  century,  who  held  that  the 
wht^e  of  the  material  transmitted  from  the 
parents  to  the  offqning  as  the  foundatini  tA  the 
embryo  was  contained  in  the  spermatozoon  of 
the  male,  opposing  those  ( the  ovalists )  who 
asserted  that  all  'the  material  was  su[^lied 
the  mother  in  the  egg.   See  FBSvaifATHUr. 


TTPBS  OF  SPHBlOi. 

1.  CAora:  S-1,  ffltn;  S,  Maraitaa;  6,  dob  moM;  7,  fam;  8, 
OuiUwwt;  9.  liTorwort. 

BPSB^KATOPHYTES  (from  Gk.  cwipita, 
sperma,  seed  +  4f>vT6v,  phyton,  plant),  8eix> 
Plants.  The  highest  of  the  four  primary  divi- 
sions of  the  plant  kingdom,  distinguished  from 
the  other  groups  by  the  production  of  seeds. 

This  group,  which  includes  practically  all  the 
conspicuous  v^^etation  (herbs,  shrubs,  and 
trees),  is  b^  far  the  most  useful  grou^  to  man, 
so  useful,  indeed,  that  until  the  dosing  years 
of  the  nineteenth  century  eiranentary  botanical 
training  dealt  with  no  other  group  and  botanists 
were  thought  of  chiefly  as  students  of  flowers. 
About  140,000  species  of  seed  plants  have  been 
described,  and  grouped  in  two  distinct  but  very 
unequal  divisions— gymnospenns  (q.v.)  and 
angiosperms  (q.v.).  They  are  distii^uished  by 
the  position  of  their  seeds,  which  are  naked  or 
freely  exposed  in  the  former  but  inclosed  in  a 
seed  case  in  the  latter. 

In  all  seed  plants  the  alternation  ot  gEsera- 
tions  (q.T.)  is  very  much  obscured  faj  the  great 
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reduction  of  the  sexual  plants,  which  are  not 
popularly  recognized,  and  are  undiBCoverable  ex- 
cept by  laboratory  manipulation,  the  ivhole 
visible  body  of  these  plants,  contrary  to  the 
popular  notion*  being  the  sexless  phase  or  sporo- 
pt^.  All  tihe  meiuierB  of  the  group  are  also 
neterosporous.  (See  Hetebosfobt. )  The  pollen 
grain  is  a  sezleas  microspore  that  in  germination 
Kives  rise  to  a  small  plant  consisting  of  only  a 
few  cells,  among  them  two  male  cells,  which  are 
formed  within  the  pollen  grain  or  pollen  tube  and 
function  as  sperms.  The  pollen  grain  is  trans- 
ferred to  the  immediate  neighborhood  of  the 
female  plant,  usually  by  the  wind  or  by  inaeets. 

See  POLUNATKHT;  fwiUZATIOH. 

The  m^iaspore,  a  large  sexless  spore  that  pro- 
duces the  female  plant,  Is  dereli^ed  within  the 
ovule,  which  is,  therefore,  a  sporangium.  The 
fact  tiiat  in  this  sporangium  there  is  usually  Irat 
a  single  mqpwpore,  and  that  is  not  discharged. 


OTQLa  n  OTAST  OLTIR. 

Sbntoi  <,  iatagiuMBt;  a,  noadhK  «,  Mibrjo  wo;  and 
a,  wnwyo* 

but  retained,  is  what  makes  a  seed  possible;  for 
the  retained  megaspore  germinates  within  its 
sporangium  (ovule;  see  Ovule,  and  Illustra- 
tion) and  produoee  the  female  plant  there. 
This  m^aspmre  within  the  ovule  was  once 
thoufj^t  to  be  merely  a  ssdike  cavity,  within 
which  the  embryo  appeared,  and  hence  was  called 
the  "embryo  sac"  In  germination  the  mega- 
spore produces  a  female  plant,  with  several  or 
many  cells,  a  tissue  which  has  long  been  called 
"endosperm,"  and  recognized  as  a  prominent 
nutritive  tissue  within  the  seed.  The  female 
plant,  therefore,  is  entirely  inclosed  within  the 
ovule,  and  produces  an  egg  which  is  reached 
by  a  pollen  tube  and  fertilized.  This  act  of 
fertilization  is  followed  by  two  conspicuous  re- 
sults, viz.,  ( 1 )  the  development  of  tne  embryo, 
and  (2)  the  development  of  a  hard  superficial 
tissue  (testa)  in  the  outer  part  of  the  ovule, 
which  hermetically  seals  the  female  plant  and 
emhnro  within,  the  whole  complex  structure  con- 
stitnting  the  seed. 


In  the  seed  condition  the  plant  passes  into  a 
dormant  condition  of  greater  or  less  duration, 
and  then,  under  favorable  conditions,  the  seed  is 
said  to  germinate,  lliis  simply  means  the  re- 
newed Rowth  of  the  young  {uantlet,  whose  em- 
bryo, miich  had  b^un  to  develop,  was  checked 
by  tiie  hard  investment  of  tiie  seed.  A  seed, 
therefore,  is  a  complex  of  three  gnierations: 
(1)  the  old  sexless  generation  (sporophyte), 
represented  at  least  by  the  seed  coats;  (2)  the 
following  female  sexual  generation  (gameto 
phyte),  represented  by  the  endosperm;  and  (3) 
the  new  sexless  generation  (sporophyte),  repre- 
aroted  by  the  embrya 

SPEBVATOZCKira.  See  Spebh,  nf  Plabts. 

SIPEB'KATOZO'AN'  (Neo-Lat.,  from  Gk. 
vHpiM,  spermo,  seed  -(-  Sv^r,  zOtm,  animal) .  The 
male  germ  cell.  The  phenMnenon  of  sexuality 
consists  of  the  union  of  two  cells.  In  the  low- 
est forms  these  may  lie  alike,  but  in  the  higher 
plants  and  animals  there  is  a  difference  in  size 
of  the  two  uniting  cells.  The  larger  is  called 
the  female  cell  or  egg,  the  smaller  the  sperma' 
tozoSn.  This  difference  in  size  is  advantageous, 
for  it  means  a  division  of  labor.  The  large  c^ 
is  passive  and  accumulates  a  large  amount  of 
food  mattfial  by  virtue  of  whiui  the  future 
embryo  is  better  provided  tor.  The  spermato- 
EoOn,  oa  the  other  hand,  retains  the  capacity 
for  loGMDotion;  it  sedts  the  passive  egg.  Ckoi- 
sequently  the  spermatozoSn  becomes  as  small  as 
possible  and  is  provided  with  a  large  locnnotive 
organ — the  tcul,  flagellum,  or  lash.  The  sperma- 
tozoon is  thus  a  highly  specialized,  actively  loco- 
motor cell.  A  typical  flagellate  spermatosoOn 
ccmsista  of  three  parts:  head,  middle  pieo^  ud 
tail.  The  head  coatains  the  nucleus,  inade  up  of 
an  extremely  dense  mass  of  chromatin;  also  oftoi 
an  apical  body  or  acroeome,  lying  in  a  spur  of 
the  head.  The  middle  piece  is  larger  than  the 
tail  and  usuallv  c<Hitains  the  centrosome.  The 
tail  is  a  cytoplasmic  thread,  containing  a  cen- 
tral delicate  thread  and  having  a  lateral  mem- 
brane or  fin  which  makes  tlie  stroke  of  the  tail 
more  effective. 

The  spennatocoa  develt^  In  a  special  oigaa  of 
the  body  called  testis,  typically  a  mass  of  germ 
cells,  young  and  old.  In  the  young  male  this 
gland  is  nuide  up  of  epithelial  cells  known  as 
primordial  germ  cells;  from  these  cell  divisiixi 
arise  spermatogonia,  still  undifferoitiated  cells. 
The  spermatogonia  grow  until  they  become  very 
large,  and  are  then  called  spermatocytes.  £a<» 
spermatocyte  divides  and  the  dau^^ter  cella 
promptlv  divide  again  into  spermatids,  four  of 
which  thus  arise  n'om  each  spermatocyte.  But 
each  spermatocyte  has  only  half  the  number  of 
chromosomes  that  the  original  spermatocyte  had. 
Each  spermatid  now  undergoes  a  change  of 
form  by  which  it  bec<Hne8  a  spermatozoon,  and 
not  until  then  is  it  ready  to  fertilize  the  egg: 
See  Feetiuzation. 

SFEBMIN,  spSr'mIn  (from  Gk.  n^w, 
mertna,  seed  +  -ina).  A  substance  found  In 
we  thyroid  uid  thymus  glands,  spleen,  ovaries, 
testes,  and  blood  in  the  form  of  a  phosphate. 
It  is  believed  by  Poehl  to  be  a  leukomain  and 
to  be  produced  by  the  retrogressive  metamor- 
phosis of  albumens.  It  lb  a  powerful  stimulant 
to  the  oxidizing  properties  of  the  blood  and  is 
given  for  its  action  in  this  respect.  It  has  been 
administered  with  marked  benefit  in  certain 
forms  of  ataxia,  In  epilepsy,  in  s^ile  defenera- 
tion and  tiie  nervous  affections  of  the  a^ed,  and 
as  a  ttmle  in  tuIierculo^B.    Spermin  is  given 
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hypodenuieally  in  the  fonn  of  the  hydrochlorate. 
See  Obqakothebapt. 

SFEBnaOFHILE  (  frcnn  Gk.  vwippm,  spermo, 
seed  +  ^X«v,  phUewi,  to  love).  A  ground 
aquiml  <rf  the  genus  BpmMpkHutt  of  which 
more  than  a  doiai  Bperies  oconr  in  the  United 
States,  but  only  one  or  two  in  Europe.  They 
are  terrestrial,  live  under  ground,  feed  chiefly 
on  herbage  and  seeds,  are  very  prolific,  and  are 
(XMumonly  called  gophers  (see  (Jopheb),  thus 
being  confused  with  an  entirely  different  group  of 
maiunaU.  Three  species  at  least  are  suffidently 
abundant  to  damage  lawns  and  cultivated  fields. 
An  effective  means  f>f  destnqring  them  is  by 
soaking  smne  absorbent  in  carmm  bisulphide  and 
placing  it  in  the  burrows.  In  size,  form,  col<»>, 
and  length  and  shape  of  tail,  they  show  great 
variety,  being  usually  some  shade  of  brown, 
mottled,  spotted,  or  striped  with  other  shades. 
With  the  tail  Uiey  will  average  about  a  foot 
in  length.  All  are  western,  and  denizens  of  open 
regions,  mly  two  species  occurring  as  far  east 
as  niinois.  The  fleab  is  ediUe.  Consult  Bail^, 
"Prairie  Ground  Squirrels,"  in  D^artment  erf 
Agriculture,  IMvision  of  Ornithology  and  Mam* 
makOT,  ffuUetm  4  ( Washington,  1803).  Com* 
pare  CHi^inTNE. 

SFEBJI  WHALE.    See  Whau. 

SPEBBT,  Cbablbs  Stilluah  (1847-1911). 
An  American  naval  officer,  bom  in  Brooklyn, 
N.  Y.  He  graduated  from  the  United  States 
Naval  Academy  in  1866  and  passed  through  the 
various  grades  of  the  smrice  to  commander  in 
18M,  captain  in '1900,  and  rear  admiral  in  1006. 
During  the  Spanish-Amoiean  War  he  was  on 
ordnance  duty  at  the  Brooklyn  Navy  Yard,  but 
in  1899  went  on  active  duty  in  command  of  the 
Yorhtoim  at  Manila.  When  the  Filipino  In- 
surrection broke  out  he  attempted  to  cut  off 
Aguinaldo's  retreat  with  a  landing  party,  but 
during  the  land  manceuvres  half  of  the  York- 
town's  men  were  captured.  The  remainder  of 
the  crew  pursued  Uie  insurrectos  and  finally 
recaptured  the  American  prisoners  after  a  long 
chase.  In  1903  Sperry  was  q>pobited  preddeut 
of  the  Naval  War  Coll^  at  Newport,  and  in 
1907  was  one  of  the  American  representatives 
at  the  Second  Hague  Conference.  During  the 
cruise  of  the  American  battleship  squsdron 
around  the  world  in  1908,  Admiral  Sperry  com- 
manded the  Second  Squisdron  until  the  fleet 
arrived  in  San  Francisoo^  whea  he  succeeded 
Admiral  Elvans  (q.v.)  in  command  of  the  en- 
tire fleet.   He  was  retired  in  1009. 

BSVXBY,  Elmeb  Aubbose  (1860-  ). 
An  Am^ean  electrical  engineer,  bom  at  Cort- 
land, N:  Y.  In  1879-80  he  attended  Cornell 
Universitv.  About  this  time  he  perfected  one 
of  the  first  electric  arc  lights  in  America. 
Sperry  was  a  pioneer  in  the  manufacture  of 
electrical  mining  machinery,  deetrical  street- 
rulway  ears,  and  electric  motors.  In  addition 
he  perfected  the  gyroscopic  compass,  prodnoed 
i^>pHatn8  for  stal^lziBg  ships  Mid  a^oplanes, 
and  invented  electrochemical  apparatus  for  Uie 
production  of  caustic  alkali  and  dilorin  com- 
pounds. In  I9I6  Sperry  was  appointed  a  mem- 
ber of  the  United  States  Naval  Advisory  Board. 
See  A^OKAuncs,  Monoplanes. 

SFES  (Lat.,  hope).  The  Rnnan  goddess  of 
hope,  represented  as  a  youthful  divinity  clad  in 
a  long  robe  and  bearing  a  bod  in  one  hand. 
Spes  personified  hope  for  good  harvests  and  for 
ehildnn,  and  was  invtrfrad  at  Mrths,  marriages, 
and  othor  important  times. 


SPES'SAKTITX.   See  OABmr. 
SPET.   See  Babbacuda. 

SPEirSIP^US  (Lat.,  from  Gk.  Xmifftwwn) 
(Oi400-e.339  B.C.).  An  Athenian  philoswber, 
nephew  and  pupil  of  Plato,  witii  whom  he  Is 
supposed  to  nave  visited  ^acuse.  In  S47-S89 
Speusippus  was  head  of  the  Old  Academy.  He 
went  even  further  than  Plato  in  his  mystical 
interest  in  the  Pythagoresn  numbers,  but  in 

feneral  agreed  with  hie  master,  save  that  he 
enied  the  perfect  goodness  of  the  primordial 
unity,  inasmuch  'as  bad  must  be  hdd  to  proceed 
from  it  as  well  as  good.  Consult:  Fischer, 
D9  Bpmuippi  Athmimtit  Vita  (Baatatt,  1846) ; 
E.  Zdler,  FUtto  and  the  Older  Aeademjf  (Eng. 
trans.,  London,  1888) ;  P.  l4Uig,  De  Speueippi 
Fragmentia  {Boon,  1911);  Ritter-Preller,  Eie* 
toria  PhilOMOphia  Or<B<xe  (9th  ed.,  Gotha,  1913). 

SPET,  spl.  A  river  of  Scotland,  rising  in 
InvemesB-sfaire  and,  after  a  northeast  course  of 
about  110  miles,  fallins  into  the  Moray  Firth,  3 
miles  west  of  Fort  Gordtnt  (Map:  Scotland 
E  2).  The  Spey  is  the  sec<md  longest  riTor  in 
SeoUand.   It  has  salmon  fisheries. 

8PEYBB,  spi'Sr,  or  SPEZES  (in  Eng.  often 
Bpiree) .  The  o^iital  of  the  Palatinate,  Bavuia, 
at  the  confluence  of  the  Speyerbach  and  the 
Rhine,  23  miles  north  of  Kansrube  (Map;  Ger- 
iDsnyt  C  4).  The  chief  feature  Is  the  magnifl- 
cent  cathedral,  a  vast  Rimianesque  edifice.  It 
was  b^;un  in  1030  by  Cmrad  II,  the  founder  of 
the  Franconian  dynasty  of  German  emperors, 
and  in  its  originu  form  was  completed  m  the 
reign  <A  his  grandson,  Henry  IV.  It  was  long 
the  burial  place  of  the  German  emperors.  The 
cathedral  suffered  in  1080  and  1794  from  the 
vandalism  of  tiie  French  Invaders,  who  spared 
nothing.  Restoration  was  completed  in  1853. 
The  interior  has  magnificent  frescoes,  statues, 
and  reliefs  by  Schraudolph  and  other  masters. 
Among  other  architectural  monumrats  of  liie 
dfy  is  a  splendid  gate  (thirteenth  omtury). 
There  is  a  fine  museum  (rf  sntiqnities.  Mann- 
faetnree  include  woolens,  maehineiy,  shoes,  to- 
bacco, vin^r,  and  sugar,  Speyer,  the  Rmnan 
Augusta  Nemetum  (later  Noviomagus),  was 
created  an  episcopal  see  in  348.  It  was  a 
favorite  residence  of  the  German  emperors,  and 
became  a  free  Imperial  city  in  1294.  At  the 
Diet  of  Speyer  in  1629  the  followers  of  Luth^ 
presented  their  protest,  which  gave  them  the 
appellation  of  Protestants.  The  Atj  bdonged 
to  France  from  1801  to  1814,  whoi  it  passed  to 
Bavaria.    Pop.,  1900,  20,911;  1010,  28,046. 

8PETEB,  James  (1861-  ).  An  Ameri- 
can banker,  bom  in  New  York  City.  He  was 
educated  at  Frankfortron-the^Main,  Germany, 
where  he  entered  the  family's  banking  house  in 
1883.  He  was  then  employed  in  the  Paris  and 
Londcm  branches,  and  later  returned  to  New 
York  to  take  chaige  of  the  branch  there.  Finally 
he  beesme  head  of  tiie  firm.  He  was  elected 
trustee  or  director  in  varions  other  flnandal 
and  industrial  organizations.  In  1002  he  pre* 
sented  the  Sp^er  School  to  .  Teachers  Colli^ 
(Columbia) — 4)e  served  ss  trustee  of  the  uni- 
versity— and  he  was  a  director  of  Mt.  Sinai 
Hospital.  In  1894  he  was  a  member  of  the 
Committee  of  Seventy  that  helped  to  overthrow 
Tammany  Hall's  control  oi  the  city.- 

SQPETXBS,  Bprerz,  Claberce  Lmnonoir 
(1863-  ).  An  American  diemist,  bom  in 
New  York  City.  He  graduated  fr«n  Columbia 
Universi^  in  1884  and  was  assistant  in  chem- 
ist in  uie  University  of  Missouri  daring  1881K 
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91  mnd  associate  professor  at  Rutgers  College 
from  1891  to  1908.  Thereafter  he  vas  reeeardi 
associate  of  the  C^negie  Institution.  He  pub- 
lished nnmerotts  papers  on  pbysicocbemioal  sab- 
jeets,  such  as  heat  of  eolution,  vapor  preBsures 
of  mixed  liquids,  osmotic  pressure,  didectric 
constants  of  solutions,  and  oompiessibilities  of 
substances  as  related  to  their  surface  tensions. 

SPEZIA,  spet^B^-A,.  A  ci^  in  the  Province  of 
Genoa,  Italy,  on  the  Gulf  of  Spezia,  66  miles  by 
rail  southeast  of  Genoa  (Map:  Italy,  B  2).  Its 
scenery  and  mild  climate  have  made  it  a  favor- 
ite wmter  restnt.  Its  advantages  as  a  naval 
atation  were  pointed  out  by  NapoleMi,  and  in 
1801  the  Italian  ffovemment  made  it  the  chief 
naval  harbor  of  Italy.  On  surrounding  hills 
there  are  strong  fortifications.  Some  of  the 
largest  Italian  warships  have  been  constructed 
at  the  shipbuilding  yards.  The  city  has  a  tech- 
nical institute,  a  school  of  navigation,  and  a 
marine  homital.  Oonsidwable  trade  is  carried 
on,  diiefly  m  olive  oil,  wine,  fruits,  and  marble. 
Thiere  are  naoufaetures  oi  furniture,  hemp  linen, 
and  leaUier.  Speda  is  near  the  site  of  the 
ancient  Luna,  of  which  scone  remains  exist. 
Pop.,  I88I,  30,732;  1901,  66,612;  IdH.  73,690. 

SFEACTEHIA,  or  Sfhaoia.  A  small  island 
off  the  southwest  coast  of  Messenia,  Greece,  com- 
manding the  entrance  to  the  Bay  of  Navarino 
(Map:  Greece,  C  7).  The  island  Is  hiU^  and 
characteriged  by  the  steep  slopes  of  its  heists. 

SPHACKKUIC  {Gk.  o^m,  apkagnot,  a  aart 
of  moss),  or  Boa  IfoBS.  A  geims  of  mosses  in- 
termediate between  the  liverworts  and  true 
mosses  (see  Musci)  remarkable  for  their  whit- 
ish or  pale  color.  They  often  grow  in  oonsid- 
erable  masses,  absorbing  water  fike  sp<Hige,  but 
becoming  friable  when  dry.  They  contribute 
much  to  the  formation  of  peat.  Gardeners  em- 
ploy them  for  covering  and  nuiistening  the  roots 
of  plants  because  tiuy  readily  absmh  moistnie 
frcnn  the  lUr.  The  ceUs  of  the  leaTOs  are  re- 
markable for  their  spiral  structure  and  for  luge 
pores  in  their  sides.  See  Plate  of  Brntanrm 
and  Colored  Plate  under  Muaoi. 

SPHAL'SBITE,  or  Zino  Bixmm.  A  rine 
sulphide  and  important  ore.   See  Buckdb. 

BPHBKE  (from  Gk.  ff^^w,  tphin,  wedge; 
fnmi  its  erystal  shape) .  One  of  the  light-colored 
(yellow  or  graen)  varieties  titanite  (q.v.), 
Bometimesent  as  a  sanlpreetous  stone. 

SPHENISCI,  iU-iOt^a.  A  group  of  birds, 
the  penguins  (q.v.)- 

8FHMODON.  See  Hatibu. 

8FHBV0ID  BONB  (Gk.         sphAi,  wedge 

Sph^ruridal   \  \     Sp/tawidal  MfrnwrfU 


ir#imm»Hi 

~vitm  1 1 II  riif«jjiw<if)  Jim 

tmrnmow  sons  am  amam  raou  isa  fboitt. 

-I-  sUm,  »ido*f  form).  A  bone  situated  at  tiie 
anterior  part  <d  the  base  of  the  skull  and  artien- 


lated  with  all  the  other  cranial  bones,  which  it 
wedges  firmly  togetiier.  It  somewhat  resembles 
a  bat  with  iti  wings  extmded,  and  hoioe  was 
termed  the  o*  wsperiWwWts.  It  is  divisible  into 
a  body,  the  greater  and  lesser  wings,  and  various 
processes,  ^e  grewter  wings  present  three  sur- 
faces: a  superior  or  cerebral  surface,  forming 
part  of  the  fioor  on  which  the  brain  rests;  an 
anterior  surface,  which  helps  to  form  the  outer 
part  of  the  orbit  of  the  ^e;  and  an  external 
surface  with  a  rou^  ridge,  giving  attachment 
to  the  external  ptengota  muscle,  one  of  the 
most  powerful  muscla  of  mastication.  The 
second,  third,  fourth,  fifth,  and  sixth  eranial 
nerves  emerge  from  tiie  cranial  cavity  tiirongb 
foramina  in  this  bona 

SPHB'NOPAI/ATmX  OAH0LIOV.  See 
Meckel's  Gajtguoit. 

SPHEBB  (Lat.  aphwra,  ball,  globe).  A  solid 
bounded  by  a  surface  every  point  of  which  is 
at  a  givoi  distanee  f  nan  a  fixed  pcdnt.  The 
given  distanee  is  called  the  radius  and  the  fixed 
point  tiie  oentre  at  tiie  sphere.  A  spherical  sur- 
face may  be  gcoerated  by  revolving  a  semi- 
circumference  about  its  diameter.  Sections  of 
a  sphere  made  by  planes  are  circles.  If  tiie 
plane  passes  through  the  centre  of  the  sphere, 
the  circle  is  a  great  circle,  otherwise  a  small 
circle  of  the  ajhere.  If  the  s^ments  into  which 
a  plane  divides  a  sphere  are  unequal,  the  smaller 
is  called  the  minor  and  the  luger  the  major 
segment.  That  portion  of  the  sphwieal  surface 
which  Is  included  between  twp  parallel  planes 
which  cut  or  toudi  the  surface  is  called  a  seme. 
The  portion  of  a  sphere  generated  by  the  revo- 
lution of  a  circular  sector  about  any  diameter 
of  its  circle  as  an  axis  is  called  a  spherical 
sector. 

The  surface  of  a  sphere  is  equal  to  four  times 
the  area  of  a  great  circle  of  the  sphere,  that  is. 


smaanuL  wamoam,  na  tart  tmu  a  smuCAL  ooira. 

to  vd*  or  iwr*,  d  and  r  being  respectively  the 
diameter  and  the  radius  of  the  sphere.  Its  vol- 
ume is  1  «tl*  or  I  vr*.  The  rectangular  equation 
of  a  spjiere,  the  origin  being  at  the  centre,  is 
^  +  y'+s^  =  f'.  (See  CoasDiKATES.)  (For 
the  formulas  for  areas  and  volumes  relating 
to  zones,  sclents,  and  sectM^  see  Mknsdba.- 
TBOK.)  A  ranarkable  ftoptac^  of  the  sphetv  is 
that  its  iur&we  is  equal  to  the  eurved  surf aee 
of  the  drcuntscTibed  cylinder  and  its  volume  is 
two-thirds  of  that  of  the  cylinder,  a  property 
said  to  have  been  discovered  by  Ardihnedes 
(q.v.).  If  a  sphere  and  a  double  cone  are  in- 
scribed in  an  equilateral  cylinder,  the  q»here 
and  the  volume  between  the  oone  and  the  q^lin- 
der  are  Cavalierl  bodies.   See  Cavauebi. 

8PBBBI0AL  ZBIOOnOiaBTBT.  See 
TBraonoianBT. 

SPHESOOBAPH.   See  Saiuitos. 

SPHEBOID.   See  Elupsozd. 

SPHEBOI'DAIi  STATE  (from  tpheroid,  lilce 
a  ball  or  sphere).  The  phenomenon  observed 
whoi  a  drop  of  water  placed  on  a  hi^ily  heated 
surface  remi^  In  its  spherieal  shape  and  mora 
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about  over  the  surface,  evaporatiiig  gradually, 
instead  of  vaporizing  instantaneously.  The  ex- 
periment to  thow  this  condition  of  a  liquid  is 
gentfally  performed  by  using  a  metallie  didc 
heated  by  a  luup  or  Bunsen  burner,  on  which 
<Rie  or  mcov  drqps  of  water  are  earefnlly  let 
fall.  If  the  disk  is  sufficiently  heated  a  layer 
of  vapor  will  be  fonued  between  its  surface  and 
the  oi'op  which  is  known  as  the  Grookes's 
layer.  The  liquid  remains  suspended  on  this 
Tapor  and  the  drop  takes  the  form  of  an  oblate 
spheroid,  the  tonperature,  however,  never  rising 
anove  the  boiling  point,  being  in  the  case  of 
water  about  206*  f.  or  0e.6*C.,  while  the  disk 
itself  must  bare  a  temperature  of  at  least 
840*  F.  or  171'  C.  The  explanaticm  of  this 
teet  is  that  the  latent  heat  carried  off  in  the 
course  of  vaporization  is  sufficient  to  keep  the 
temperature  below  the  boiling  point.  The  drop 
does  not  actually  tondi  the  disk  but  is  sup- 
ported on  a  cushion  of  vapor,  which  is  evaporat- 
ing towards  the  hot  plate  so  rapid^  as  by  its 
reaction  to  keep  the  water  from  falling.  Iliis 
may  be  sera  by  lotddng  at  a  flame  through  the 
iutwrcniiig  space,  or  vy  attempting  to  pass  an 
etoetrio  current  frtHu  ue  drop  of  water  to  the 
metal  disk,  using  a  galvanometer  to  detect  its 
passage,  there  being  no  defleetkm  of  the  needle 
unless  tile  two  substances  are  in  actual  contact. 
The  liquid  takes  a  spherical  shape  owing  to 
capiUa^  action.  Other  liquids  and  bodies  that 
are  solid  at  ordinary  temperatures  also  show 
this  phenomenon.  Consult:  6.  F.  Barker,  Phjft- 
im  (New  York,  1893) ;  B.  Stewart,  Bimtmttarp 
SVwMm  on  Htat  (ttth  ed.,  Oxford,  1806);  Al- 
fred Daniell,  Teat-Book  of  the  Prinoi>ple»  of 
Phyti09  (new  ed.,  New  York,  1811). 

SPHINOTEB  HUSCIiE  (Lat.  sphincter, 
that  which  binds  ti^t).  A  circular  band  of 
muscular  fibres,  whose  function  is  to  antagonize 
tiie  expellent  action  of  certain  viscera,  especially 
the  bladder  and  the  lower  part  of  the  intestinal 
eanal.  It  is  to  the  presence  of  these  musdee 
tiiat  the  hi^er  animals  owe  the  power  of  r» 
taining  for  a  considerable  period  the  exeronenti- 
ttotts  matters  collected  in  the  bladder  and  rec- 
tum, and  of  discfaar^ng  them  at  intervals,  the 
sphinctra*  muscles  b^n^,  like  those  engaged  in 
the  process  of  respiratKm,  mainly,  but  not  en- 
tirely,  under  the  control  of  the  will. 

SPHINX  (Lat.,  from  Ok.  a^yywf  aphingem, 
to  stranf^e).  A  composite  mmister,  famous  in 
C^eek  mytlud<wy,  having  the  head  of  a  wcman, 
tiie  body  of  a  Uai,  tiie  wings  of  a  bird,  and  the 
tail  <rf  a  serpent.  Aeocn^ing  to  the  legend,  she 
proposed  a  riddle  to  the  Iliebana,  slaying  all 
who  were  unable  to  guess  it,  and  when  (Edipus 
finally  solved  her  riddle,  she  threw  herself  over 
a  clu  and  perished.  She  is  said  to  have  been 
the  danditer  of  Echidna  and  her  son  Orthrus, 
or  of  Chinuera  and  ber  brother  Orthrus.  The 
name  "aphinx"  was  applied  by  the  Greeks  to  a 
elase  of  composite  ftgnres,  faniHIar  in  Egyptiaii 
art,  having  the  body  of  a  Um  and  the  head  of  a 
man  or  of  aame  animal. 

!I1ie  most  raooarkable  of  all  Een^tian  sphinxes 
is  the  Great  Sphinx  of  Ghizeh,  Tying  about  300 
feet  east  of  the  second  pyramid,  and  made,  ac- 
cording to  Budge,  to  protect  the  neigfa boring 
tombs  from  evU  spirits.  It  is  sculptured  out 
«f  the  native  rock,  to  which  masonry  has  been 
added  in  certain  places  to  complete  tlie  form. 
The  bo^  is  ToaAfy  hewn  out,  but  the  head  was 
origiiMlrr  ezeenied  with  neat  oure.  The  entire 
height  «  tin  moinment,  irom  the  orown  of  the 


head  to  the  pavement  on  which  the  forelegs 
rest,  is  about  66  feet  In  length  the  figure 
meaanres  172.6  feet;  the  forelegs  are  50  feet 
long;  and  the  head  is  30  feet  long  by  nearly  U 
feet  in  breadth.  Hie  faee  was  ori^^ually  colored 
red,  but  the  coloring  has  almost  entirely  dis- 
appeared. In  1816  the  front  of  the  Sphinx  was 
cleared  of  sand  by  Caviglia,  who  found  close  to 
the  breast  a  shrine,  or  small  temple,  containing 
an  inscription  of  Thothmes  IV  and  me  of 
Rameees  II.  Both  monarchs  had  cleared  away 
the  sand  that  had  accumulated  about  the  monu- 
ment Fnmi  the  inscription  of  Thothmes  IV  it 
is  dear  that  the  Sphinx  was  conatdered  to  r^re- 
mnt  Harmachis  (q.v.),  a  special  fcnm  of  tiie 
sun  sod.  and  its  office  was  to  serve  as  a  guardian 
of  ^e  necropolis  near  the  pyramids.  It  luis 
been  supposed  to  be  the  work  of  King  Chephrm 
of  the  fourth  dynasty,  and  srane  arweeologists 
have  even  assigned  it  to  an  earlier  period,  but 
the  existing  evidence  is  inauffident  to  fix  its 
date  with  any  degree  of  acctiracy.  See  Plate  of 
Ptxamids. 

Biblit^rraphy.  H.  Vyse,  OpmraUonB  at  the 
Pynmida  of  (3  volt.,  London.  1840-42) ; 

K.  R.  Lepeius,  De%knM«r  out  Mgypten  und 
Mthiopen  (Berlin,  1860-60);  Perrot  and  Chi- 
pies,  Bietory  of  Art  m  Ancient  Egypt  (London, 
1883) ;  £.  A.  T.  Wallis  Budge,  A  History  of 
Egypt  (New  York.  1902) ;  id..  The  Qodg  of  the 
Egyptiana,  vol.  ii  (London,  1004) ;  W.  M.  Flin- 
ders Petrie,  Hittory  of  Egypt  (ib..  1906); 
BaeddtMT.  Egypt  (7th  ed.,  Leiokg,  1014). 

SPHINX  HOTHS.  Ifoths  of  the  family 
Sphingida,  described  under  Hawk  Moth.  Prom- 
inent American  examples  are  depicted  on  the 
Colored  Plates  of  Moras  and  of  Insbcts. 

SPHYO^OGBAPH  (from  Gk.  tr^ju^s, 
ephygmoa,  pulse  +  ypi^tw,  graphein,  to  write). 
An  instrument  invented  by  Vierordt  and  per- 
fected by  Mar^,  by  which  are  ascertained  and 
recorded  the  force  and  freauency  of  the  pulse 
beat  and  the  changes  it  unoergoes.  It  ccmsists 
(tf  two  parts:  (1)  Two  levers,  one  of  whidi  is 
so  delicately  adjusted  on  the  vessd  the  pulsa- 
tion of  which  it  is  desired  to  examine,  toat  on 
each  expansion  of  the  vessd  the  lever  under- 
goes a  oorreqwnding  sli^t  devation ;  this  lever 
communicates  hy  *  perpendicular  arm  with  a 
second,  transmitting  the  impulse  received  from 
the  vessd;  the  extremiiy  of  this  second  lever 
has  a  pen  point  which  records  the  movement 
thus  indicated  on  a  movable  plate,  controlled  by 
the  second  part  of  the  instrument  (2)  A 
plate,  moved  by  dodnrork^  and  bearing  a  strip 
of  p^wr  on  which  the  sphygmogram  is  written. 
The  tnatnunent  may  be  ccmibined  with  a  micro- 
phone, ctmstitotiiig  a  8phygmoph<me.  The  pul- 
sations may  be  seen  by  nn  i^pUanoe  termed  a 
sphygmosoope. 

The  sphygmograph  is  only  one  of  several  in- 
strumental metboos  of  stuffing  the  cardiac 
riiythm.  Another  Is  the  dectrocardiogri^h.  The 
vsefulneSB  frf  this  instrument  depends  on  the 
fact  that  eontraeting  mnsdes  give  rise  to  elec* 
trioU  dianges,  and  the  further  observati(Hi  that 
if  the  Iw  or  arms  are  used  and  connected  by 
means  of  lead  electrodes  with  a  galvanometer 
(q.v.),  the  dectrical  reaction  which  then  occurs 
with  tiie  heart  contractions  will  affect  the  mag- 
net By  meuis  of  the  string  galvanometer,  in- 
vwted  by  Einthoven,  the  movwnenta  of  the  heart 
are  r^clstered  as  f<dlom:  a  thread  of  platinum 
Is  placed  between  the  poles  of  the  magnet.  In 
this  magnetic  Add  the  thread  becomes  sensitire 
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to  the  Blig^test  electric  change.  The  right  arm 
or  left  leg  or  right  arm  and  left  arm  are  im- 
mersed  in  a  basin  containing  salt  water  and  a 
aheet  of  wpfier,  the  latter  connected  by  wires 
with  the  platinum  thread  lying  in  the  magnetic 
field.  laectiieal  distarbanees  set  up  by  heart 
contractions  are  conveyed  to  the  thread  and 
.cause  it  to  execute  slight  movemrats.  By  a 
series  of  lenses  and  an  arc  light  snitably  placed 
the  shadow  of  the  thread  is  shown  upon  a  mov- 
able photographic  plate  and  its  movements  photo- 
graphically  recorded.  Such  a  record  is  called 
an  electrocardiogram;  students  of  these  records 
are  able  to  dirangniah  the  ae^fiarate  movements 
of  the  ventricles  uid  aurieles  and  draw  definite 
conclusions  as  to  the  normal  or  pathological  con- 
ditims  of  these  portions  of  the  heart.  Consult 
Lewis,  Etectrocardioffrttphf/  (London,  1913), 
and  Hoffman,  Die  Elwtnffraphie  alt  Vnterauah- 
ungmethode  des  Berzena   (Wiesbaden,  1914). 

See  PULSIUBTIB. 

SFZCCATO,  woMMfiA  (It^  separated).  A 
term  in  music  inaumting  a  distinct  and  detached 
mode  of  p^wmanee — usually  applied  to  music 
for  bowed  instruments,  and  implying  that  each 
note  is  to  be  played  with  a  springing  bow.  The 
bow  is  allowed  to  faU  upon  the  string;  it  re- 
bounds, and  falls  again  for  the  next  tone,  etc. 

SPICEBUSH.   See  Feper  Bubh. 

8FICE  IBLABDS.  A  group  of  islands  in  the 
Dutch  East  Indies.   See  M(H.uccas. 

SPICKS.   See  FLAV(«rao  Plants. 

SPZDEB  (from  AS.  aptfuum,  to  spin).  Any 
member  of  the  Araneida,  an  order  in  the  class 
Arachnida.  The  arachnids  are  distinguished  frtnu 
insects  by  the  poesesaion  of  four  pairs  of  1^; 
while  spiders  are  separated  from  other  Arachnida 
by  the  presence  of  spinning  organs  near  the  tip 
of  the  body.  The  body  of  a  spider  is  divided 
into  two  portions  connected  Yfj  a  small  slender 
pedicel,  llie  anterior  part,  the  eephalothorax, 
is  supposed  to  represent  the  cmtbined  head  and 
thorax  of  inaeeto.  The  posteriw  part  is  the 
abdomm.  On  t^e  anterior  part  of  the  c^halo- 
thwax  are  the  eyes,  commonly  «ght  in  number, 
and  frequently  arranged  in  two  transverse  rows 
of  four  each.  In  the  lower  front  miuigin  of  the 
eephalothorax  are  the  mouth  parts.  These  con- 
sist of  a  pair  of  jaws,  sometimes  called  mandi- 
bles or  faloee;  a  pair  of  palpi,  whose  basal 
joints  are  enlarged  into  maxilln;  and  a  median 
unpaired  lower  tip.  The  mandibles  are  two- 
jointed;  the  baoal  jmnt  is  voy  large  and  stout, 
the  apical  one  is  small,  clawlike,  and  called  the 
fang.  The  palpi  are  filiform  and  six-jointed.  In 
the  female  then'  are  simple  and  often  terminate 
in  a  claw ;  in  the  male,  however,  the  apical  joint 
is  curiously  modified  into  a  complicated  acces- 
sory sexual  or^an,  suited  to  carry  and  apply 
tiie  seminal  fiuid.  The  lour  purs  of  legs  are 
sbnilar  in  stmetare  hnt  variaUe  in  length.  Each 
consists  td  seven  joints  and  ends  in  two  or 
three  toothed  claws.  The  spiders  that  live  on 
webs  usually  have  three  claws,  the  median  more 
curved  than  the  others;  while  other  Riders  com* 
monly  have  but  two.  In  place  of  the  median 
claw  is  sometimes  a  dense  fascicle  of  hairs. 
The  abdomen  of  spiders  is  generally  soft,  tumid, 
and  has  no  apparent  joints.  The  genital  organ 
wpens  near  the  base  of  the  abdomen  baieath. 
Ilie  male  aperture  is  inoonspicuous,  but  the 
female  tuIto  or  epigynum  is  often  very  promi- 
nent and  Btmietimes  quite  c<MnpUcated.  At  the 
apex  of  the  abdnnen  we  four  to  six  short,  often 
two-jointed,  pieces,  the  ^innerets  or  spinning 


organs.  Each  spinneret  has  on  its  surface  many 
minute  orifices,  from  each  of  wbidi  may  issue 
a  thread,  and  the  many  threads  joined  together 
make  the  spider's  line.  The  substance  which 
exudes  from  the  spinDsreia  is  i^utinous  but  driea 
on  contact  with  the  air.  Some  spiders  poeseas 
an  accessory  spinning  organ,  a  transverse  sur- 
face in  front  of  the  base  of  the  spinnerets  known 
as  the  cribellum.  Correlated  with  this  is  a  row 
of  curved  hairs  on  the  hind  metatarsus  called 
the  calamistrum.  The  spider  draws  the  row  of 
hairs  over  the  cribellum  and  combs  out  a  cnried 
or  tangled  thread  of  silk. 

The  month  <ii  the  spider  <^>ens  into  a  short 
cBsopIiaguB,  which  leacb  to  a  sacking  stomach 
which  draws  up  the  liquid  food.  From  the 
posterior  part  of  this  organ  arise  two  branches 
which  extend  upward  and  forward  and  meet 
over  the  mouth;  each  branch  gives  ofT  on  the 
outer  side  four  smaller  branches,  one  in  front 
of  each  le^,  and  these  unite  below  the  sudcing 
stomach.  From  the  stomach  arises  the  intestine^ 
which  passes  into  the  abdomen  and  opens  just 
bdiind  the  spinnerets.  &i  th«  abdMuen  just 
above  the  intestine  is  a  long  tabular  heart  at 
pulsating  vessel,  with  openings  in  fnmt,  behind, 
and  al(mg  the  sides.  The  nervous  system  is 
represented  by  a  large,  long  sanglionic  mass 
lying  on  the  floor  of  the  oei^alothorax.  In 
front  is  a  smaller  mass  which  gives  rise  to 
nerves  to  the  OTes  and  jaws.  At  the  base  of 
the  abdomen  bcuow  there  is  a  cavity  on  each 
side,  nearly  filled  by  a  series  of  thin  ^tes 
throarii  which  the  air  reaches  the  Uood.  l^ese 
are  the  lungs.  Spiders  also  have  a  pair  of 
branching  trachea,  whidi  open  just  in  front  <A 
the  spinnerets.  The  silk  gimxau  Ue  above  the 
spinnerets  and  along  the  &>or  of  the  abdomen. 
They  are  of  two  kinds,  most  of  them  short,  but 
two  are  larger  and  very  long.  Each  silk  gland 
has  a  separate  opening  or  duct  in  the  spinnerets. 

The  ems  are  dcf>oBitod  ( 10  to  2000  in  number) 
within  lulkoi  cases  or  cocoons  made  by  tiie 
mother  q>ider  fm-  this  purpose.  The  young 
spider  on  liatching  is  in  general  appearanee 
much  like  the  parent,  but  with  larger  naira  ud 
less  distinctly  marked.  As  the  youiuf  spider 
grows  it  is  obliged  to  m<dt  the  skin,  ^le  num- 
ber  of  molts  varies  from  six  to  nine.  The 
spider's  silk  is  not  used  solely  in  the  construo- 
tion  of  webs  but  serves  a  variety  of  purposes. 
With  many  apiders  the  web  is  a  loose,  in^lar 
maze  of  crossed  threads,  which  are  the  true 
cobwebs.  In  other  eases  it  is  a  flat  sheet  of 
threads  with  a  tubular  retreat  at  one  corner. 
The  geometric  or  orb  webs  o(Hisist  of  a  varying 
number  of  radiating  lines  crossed  many 
parallel  or  spiral  threads.  The  whole  is  siu>- 
ported  by  several  guy  lines  or  stouter  threads. 
At  one  comer  or  in  the  near  vidnity  is  a  silken 
nert  or  retreat,  whan  tiia  spider  reiaMns  ooD' 
cealed  during  the  day  or  when  not  using  the 
wd>.  This  retreat  is  connected  by  a  line  to  tin 
centre  of  the  web.  When  waiting  for  prey  the 
spider  rests  upon  the  centre  of  the  web,  hMd 
downward  and  legs  extended.   See  Oas  Wuveb. 

The  male  spider  is  usually  smaller  tiian  the 
female,  with  longer  legs,  and  often  is  more 
hi^ly  colored;  sometimes  he  has  additional 
spmes  on  the  tegs  or  spurs  on  tlie  ooxn.  In 
many  of  the  minute  species  the  male  has  the 
front  of  the  eephalothorax  greatiy  swollen  and 
elevated,  oft^i  mcdded  into  grotesque  sliapes. 
The  courtship  of  spiders  is  frequency  attended 
with  grave  peril  to  the  mala.  The  funale^  U 
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not  In  the  suitable  temper,  niaj  attack  and 
devour  her  demoted  admirer.  In  some  cases, 
however,  the  male  is  larger  than  hie  mate. 

As  a  rule  spiders  can  see  clearly  only  for  a 
few  inches,  lliey  have  an  acute  sense  of  hear- 
ing, as  well  as  of  touch.  A  number  of  spiders 
•re  ao  ali^>ed  or  colored  as  deceptively  to  re> 
■amUe  ants,  an  appearance  hei^tened  by  their 
erratic  movements.  Others  resemble  the  sur- 
faces upon  which  they  usually  occur,  as  the 
bark  of  trees,  dead  leaves  or  twigs,  and  the 
petals  of  flowers.  A  few  are  able  to  produce 
sounds;  s(»ne  by  rubbing  the  base  of  the  abdo- 
men over  the  base  of  the  cephalothorax,  others 
rubbing  the  palpi  against  the  aides  of  the 
mandibles.  A  0(»inderu)le  number,  known  as 
tr^-door  spiders,  die  hdem  in  the  groimd,  line 
them  with  silk,  and  cover  the  entrance  by  a 
doM-flttlng  dotH*,  the  upper  mrfaee  of  whleh  ia 
made  to  reaonbte  its  sarrotmdlngB.  Scone  spe* 
des  make  dmiUtr  neata  In  trees.  A  few  qtidera 
are  social  and  produce  w^  in  ccunnion,  or 
closely  connected  to  each  other.  Some  of  the 
large  spiders  are  very  powerful  and  can  kill 
small  birds,  rats,  flsh,  and  other  animals.  All 
qtiders  have  poison  glands  and  use  tlwm  in 
eaptoriiig  pr^,  but  with  moat  q>idera  iibio  man- 
diues  are  so  sm^  and  weak  as  to  be  incapable 
d  piercing  the  human  skin,  and  if  they  did 
ao  the  small  amount  of  poison  injected  could 
have  no  deleterious  ^ecb.  With  the  large 
tarantulas  it  is  different,  although  cases  of 
death  from  their  bites  are  few  and  doubtful. 
There  is  one  group  of  spiders,  however  (genus 
LatrodecUu) ,  whidi  appear  to  merit  the  name 
of  poisoBOua  spidov.  The  New  Zealand  species, 
locally  known  as  katipo  (q.v.),  certainly  ap- 
pears to  be  dangerous.  A  species  of  Lairodectua 
occurs  in  the  southern  United  States,  where  it 
is  called  mabnignatte,  but  its  bite  (as  far  as 
known)  has  not  proved  fatal. 

The  classiflcatiffli  of  spiders,  formerly  quite 
simple  and  based  on  their  habits  and  webs,  has 
niMtergone  a  complete  revolution.  Thlrfy-flve  or 
40  families  are  now  known;  aerial,  however, 
ecmtain  bat  few  speciee.  Tha  more  prominent 
familiea  may  be  groiqied  in  two  claaeea  for  con- 
venience. Of  the  nonweb-boilding  kinds  are  the 
Tberaphoaidv,  or  tarantulas,  and  trap-door 
spiders.  They  have  vertically  moving  fa^s, 
four  lung  slits,  and  are  of  large  size.  The 
D^eridffi  poesees  but  six  eyee  and  live  in  dark 
plaoea.  The  Drassidae  are  flat,  with  prominent 
spinnerets,  and  live  on  the  ground  or  under 
sttmes.  The  Clubitmida  are  convex  and  occur 
on  bushes  or  among  dead  leaves.  The  Spar  as- 
aidie  are  voy  flat  and  broad  and  are  abundant 
in  the  toopio.  The  Thomisidss,  or  crab  apidtfs, 
are  flat,  broad,  can  walk  sidewise,  and  catch 
prey  by  the  forelegs.    Hie  Lycosidn,  or  wolf 

Siders,  have  the  eyee  in  three  rows,  tiiose  of 
e  lowest  TCTV  small;  they  wander  in  woods 
and  fields.  Tiie  Attidie,  or  jumping  spiders, 
have  eyes  in  three  rows,  those  of  uie  lowest 
row  the  largest;  thc(y  jump  and  atalk  thdr 
prey. 

Among  wd>-building  forms  are  the  Agalenids, 
which  make  flat  sheets  of  web  with  a  tubular 
retreat  at  one  side;  the  Dictynidte,  which  pos- 
sess a  critiellnm  and  make  irr^ruiar  webs  with 
curled  threads;  the  HieridiidflB,  which  make  the 
familiar  cobweb;  and  the  Epeirtdo,  which  make 
geonieb'ic  or  orb  webs. 

Commit:  H.  C.  MoCook,  Amerioan  Spiders  and 
their  Bpitmmg  Work  (3  vola,  Philadelphia, 
Vol:  XXI.— 26 


1889-93 ) ;  J.  H.  Emerton,  The  Common  Spider* 
of  the  United  States  (Boston,  1902);  J.  H. 
Comstock,  The  Spider  Book  (New  York,  1912) ; 
Cecil  Waii>urton,  Spider*,  in  "Cambridge  Manuals 
of  Science  and  Literature  Series"  (Cambridge^ 
1912),  containing  a  bibliography;  J.  H.  Fabre, 
lAfe  of  the  Spider,  English  translation  liy  A. 
Tdxedira  de  Mattoe  (Londim,  1912). 

SFIDEB  CANCEK.    See  Njevus. 

SFXDEB  CBAB.  Any  crab  in  which  the  1ms 
are  of  unusual  length  in  comparison  with  the 
iKidy.  The  famous  giant  crab  of  Japan  (ifooro- 
cMra  kempferi)  is  the  largest  known  spider 
crab,  and  has  \^  tram  four  to  six  feet  in  length. 
On  the  eastern  coast  of  the  United  States  tiie 
name  is  usually  ^ven  to  species  of  Ubinia,  es- 
pecialfy  lAbimia  oamUiotilata,  veiy  ctonmon  on 
muddy  shores  or  data.   See  Plate  of  Ckaas. 

SPnXEB  MOKXET,  or  Ootaru.  Any  Amw* 
lean  monk<iy  of  the  genus  Atelst  or  Ate(eu«, 
characterized  by  alendemees  and  agili^.  (See 
jMoNKKT.)  They  frequent  in  small  bands  the 
tallest  forest  trees,  moving  swiftly  by  astonish- 
ing leaps,  sprawling  out  lue  spiders,  and  catch- 
ing by  their  perfectly  prehensile  tails.  Most  are 
black  or  nearly  ao,  with  the  face  shaded  by  pro- 
jecting hair,  which  is  rithw  light  or  dark  in 
color.  Th^  are  mild,  intelligoit,  and  make 
interesting  pets.  Ten  species  occur  between 
southern  Bnudl  and  central  M«uco,  of  which 
the  Amazonian  red-faced  (see  Plate  of  Mon- 
keys) and  the  Mexican  one  are  best  known. 
Their  food  is  mainly  fruits  and  insects,  and 
their  flesh  is  eaten. 

SFISaEL,  shpe'gel,  FsnDUOH  von  (1820- 
190S}.  A  German  Orientalist.  He  was  bom  in 
Kitzingen,  studied  at  Brlangen,  Leipzig,  and 
Bonn,  then  (18tf-47)  in  the  libraries  of  Copen- 
hagoi,  Paris,  L<mdon,  and  Oxford,  and  from 
1849  to  1890  was  professor  in  the  Universi^  of 
ErlangHi.  His  early  studies  on  Pali  did  much 
for  the  knowledge  of  southern  Buddhism.  The 
edition  of  the  greater  part  of  the  extant  Avesta, 
together  with  the  Pahlavi  translati<m  (2  vols., 
1ESi-58),  wsa  followed  by  a  German  versicm 
(3  vols.,  1862-63),  and  supplemented  by  a  com- 
mentary (2  volfl^  1866-69).  He  published  a 
number  of  Persian  works,  as  well  as  a  grammar 
of  Old  Bactrian  ( 1867 ) .  Other  of  his  important 
publications  include:  Die  ttltpereieohett  Keilin- 
aohriften  (1862  ;  2d  ed.,  1881),  Erin  (1863), 
!ErAni$ohe  AUertwnakvmde  (3  vols.,  1871-78), 
Vergleiohende  Orammatik  der  atter&nieohen 
Sprachen  (1882),  and  Die  ariv^  Periode  und 
ihre  ZuetOnde  (1887).  Mention  should  also  be 
tmiB  ia  iAM  Grammatik  der  Partttpraehe  (ISSiy 
and  of  the  BMiIeifiiii^  in  div  iraditioneiten 
8<Ariftm  der  Paraen  (2  vols.,  1866-60).  In 
1906  a  memorial  volvm^  edited  by  J.  J.  Modi, 
was  published  in  hie  honor  at  Bombay  1^  his 
pupils  and  admirers.  The  work  is  prmaoed  by 
a  sketch  of  his  lifg  by  W.  Bngen. 

SFIEOELEISEN.  See  £tOH  aitd  Stexl, 
BUut  Furnace. 

8PIBLKAOXV,  shperhMn,  Vamioii 
<  1829-1911).  A  German  novelist,  bom  at 
Ibigdeburg  and  educated  at  Berlin,  Bonn,  and 
Oreifswald.  He  tau^t  for  a  while  at  Leipzig, 
and  in  1869  became  editor  of  the  ZeUung  fUr 
Jiorddeuteohland  in  Hanover.  Thence  he  moved 
in  1862  to  BerUn,  and  edited  (1878-84)  Wester- 
mann's  Illustrirte  Monatehejfte.  Spielhagen's 
first  successful  work  was  Problemattei^  Naturen 
(1860;  SOth  ed.,  1907),  chami^oning  extreme 
politiod  liberalism,  and  then  for  a  while  he 
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dealt  with  social  probkans,  arising  from  the 
irr^essible  oomfliet  between  the  stolid  landed 
nobility  and  the  intelligence -of  the  natirai.  In 
several  bookB  (Duroh  J/aolU  rum  Licht,  1861; 
Die  von  Hohmttem,  1863;  In  Rvih,  und  OUed, 
1866*  schemes  for  the  good  of  tiie  laboring 
olasses;  Hammer  und  Ambota,  1869,  dealing 
witli  the  conflict  between  capital  and  labor)  he 
treated  the  subject  with  an  aggressive  optimlam 
that  won  him  a  popularity  whicfa  be  afterward 
maintained  by  senaatiMial  norels  of  a  snnewhat 
lower  trpe.  Of  these  Sturmfiut  (1877),  Bin 
iMuer  Phono  (1889),  and  Preigehorm  (1900) 
are  snffieient  ezemplarB.  Excellent  are  his 
critical  Beitrdge  but  Theorie  und  Teohnik  det 
Bomant  (1883).  His  own  ideal  for  the  novd  is 
to  present  an  artistically  composed  picture  of 
the  times,  and  for  this  he  makes  constant 
hardly  T^ed  allusions  to  persons  of  contem- 
porary promineiio^  so  that  his  novels  lose  with 
time  something  erf  tludr  aignjftcianea  wild  ae- 
toality.  Among  his  briefer  works  may  be  men- 
ttoned  I>i0  Do^kett0  (1868),  VlHmo  (1874), 
and  OuuMOM  (1880).  Spidhagen'a  pt^ularity 
ran  from  1860  to  1880;  but  his  beet  works, 
Prohlema*i*ohe  Natwrm,  In  Reih,  and  OUed,  and 
Hammer  und  Ambotg,  thou^  excellent  in  de- 
•criptions  of  nature  and  ingenious  in  their  some- 
whM  cixnplex  plots,  stilT  have  too  large  an 
dement  oi  political  or  soeial  purpose  to  be  rated 
DOW  as  artistic  productions  of  the  first  elass. 
As  a  translator  Spielhagen  rendered  into  German 
Curtis's  Hotoadjt,  Emerson's  Engliah  Traits,  a 
selection  of  American  poems  (1859;  2d  ed., 
186S),  and  Boscoe's  Lorenzo  de'  Medici.  He 
also  translated  from  the  French  minor  works  of 
Ifichele^  L'Amow,  La  femme,  La  m«r.  His 
collected  novels  appeared  in  22  volumes  in  1895 ; 
new  series,  7  vols.  (Ldpsig,  1802  et  seq.).  Con- 
iOlt  his  autobiographical  Findor  vnd  Brfinder 
(Leipzig,  1890),  Karpeles,  Friedridi  Spielhoffen 
(ib.,  1^9),  H.  Henning,  F.  Bpielhagm  (ib.. 
1910) ;  R.  Ckittschall.  Die  deutaoke  yotiomO- 
Mteraivr  det  10,  Jakrhmndertt,  toL  tv  (Brea- 
lau,  1892). 

SPTET.MATfN,  spel'mon.  Mabioit  H.  (1858- 
).  An  English  art  critic  and  author.  He 
was  bom  in  hoadan  and  stndied  at  University 
College  London,  with  a  view  to  becoming  an 
engineer.  He  wrote  articles  on  art  for  the  Pall 
Mall  Gazette  (1889-00),  and  was  art  critic  of 
the  DaUg  Oraphio,  art  editor  of  Blade  and 
White,  and  from  1887  to  1904  editor  of  the 
Magamne  of  Art.  Among  his  publications  are 
the  Hietory  of  Punch  (1895) ;  MUlaie  and  hie 
WorkM  (1898);  The  Unidentified  Contributione 
of  Thookero9  to  PWmA  (1890);  John  Buehin 
(1900);  Notee  on  the  WaUaoe  OoUeetion  in 
Bertford  Bouee  (1900);  British  BoiOpture  tmd 
Boiaptort  of  To-Dav  (1901);  Kate  Greenoneoff 
(1906),  with  a.  &  Uyard;  Britlah  Portni* 
Painting  (1910) ;  leonoffrttphif  of  AnOreoe  FcMf 
Itue  (1014). 

SPZZBS,  spfirz,  R.  PmcNft  (0.1841-  ).  A 
British  architect,  educated  at  King's  CoUwe, 
L(md<m,  and  at  the  Bcole  dee  Beaux-Arts,  Paris. 
He  was  uchitect  of  two  board  schools,  Loodon, 
of  Lord  Mmkawall'B  house  on  Chelsea  Embank- 
meut,  of  Locke  Parl^  Banudey,  and  <rf  pidntera* 
studios  in  London.  He  was  elected  president 
ot  the  British  Architectural  Association  and 
member  of  various  foreign  architectural  socie- 
ties. Besides  writing  architectural  eesays  and 
works  on  ardiiteetural  drawtn|^  he  reMited 
Pngin's  Vormamdi/  (1870),  Fei;gnnon's  Bietorif 


of  AfoMteetvre  (180S),  and  published:  The 
Orders  of  Ardhiteeture  (1902);  AroMteoture 
East  and  Weet  (1900);  and  in  coUabwatton 
with  W.  J.  Anderson,  The  ArdMteotnrs  of 
Greece  and  Rome  (1907). 

SPIGSLZA,  spI-jeOI-ft  (Neo-Lat.,  named  in 
honor  of  Adrian  van  der  Spiegel,  a  Belgian 
physician  and  professor  of  anatomy  at  Padua 
in  the  seventeenUi  century).  A  genus  of  plants 
of  the  family  Loganiace*.  8pigw»  marHamdioOf 
often  called  worm  grass  and  Carcdlna  pinkroot, 
a  native  of  the  southern  United  States,  occur- 
ring from  New  Jers^  to  Wisocmsin,  and  west 
to  Texas,  is  a  perennial  plant  with  a  umple 
quadrangular  ston.  The  root  has  been  Mnployed 
in  the  United  States  as  a  vermifuge,  as  h&a  also 
Spigelia  anth^mia,  a  tropical  American  annual 
wl^  s^kdike  raeemee  of  puri^ish  flowors. 

^TTKE.  A  kind  of  infloreecMice  (q.T.). 

BPIgEFISH.    See  Sfbabfish. 

BPIXBVABD  (firan  Lat.  apiea  nartU,  wpike 
oi  nard),  or  N.un  A  costly  perfume  of  India 
hiflddy  prized  by  the  ancients  and  used  both  in 
buhs  and  at  feasts.  The  ointment  of  q>ike- 
nard  (John  xii.  3)  was  probabhr  an  oil  or  fat 
impregnated  with  tiie  perfume  The  plant  which 
produces  it  has  been  ascertained  to  be  Var- 
dostachye  jatamansi,  a  native  of  the  mountains 
of  northern  India.  AfKlropo^on  nordtM  yidds 
an  oil  sinnetimes  called  oil  of  apilEenardf  and  in 
tiie  United  States  AraUa  raosmosa,  a  tall  herb 
with  large  pwennial  armnatie  rooti^  Is  known 
as  spikenard.  False  q[)ilnnard  Is  BmUooinm 
raeemoea.   See  Abalia, 

BFIKE  BUSH.   See  Ctperace^. 

ffPUXBB  VON  HAUBN8CHILD,  RiCHAKD 
0«»o.   See  Haxjekbciold,  R.  O.  8.  von. 

BPH/ZJXZNS.   See  Jaoestbjlws. 

SPI'HA  BOTHA  (Lat..  deft  sptaw).  A  oon- 
gniital  hernia  of  tiie  membranes  of  the  spinal 
cord  through  &  fissure  in  the  wall  of  the  bony 
canal.  A  tumor  is  thus  formed,  which  is  nearly 
roimd,  in  size  from  that  of  an  ^g  to  that  of 
an  adult  head,  lying  in  the  middle  line  of  the 
back,  fluctuating,  and  adhering  to  the  adjacent 
vertebras  either  directly  or  by  a  pedicle.  The 
sac  may  contain  only  the  spinal  membranes 
(mmingooele)  or  a  part  of  the  cord  with  the 
membranee  (meningo-mycioeele),  or,  lastly,  the 
spinal  cord  so  distended  by  the  expansion  of  the 
central  canal  as  to  form  a  neural  lining  to  the 
saa  The  usual  termination  of  the  ocmcution  is 
death.  As  the  sise  of  the  tumor  increases,  fatal 
convulsions  ensue;  or  the  skin  investing  the 
tumor  may  uloerat^  and  infection  of  the  cerebro- 
spinal fluid  follow.  Occasional  cases  are  re- 
corded in  which  patients  have  snrvired  till 
middle  life.  Active  surgical  treatment  usnalfy 
haatois  death  and  ahonhl  be  used  <Hily  in  urgent 
drenmsCanoea.  Moderate  stupCNrt  by  means  of 
•  hollow  tmas^  or  a  wall-padded  concave  shidd, 
may  tend  to  keep  the  tumor  from  inoreaaing; 
any  interference  heyond  this  is,  in  most  cases, 
miadvisable. 

SPIHACH,  spbt'&j,  -«ch,  or  SFJX'AjOB  (from 
Lat.  spina,  thorn),  Bjrinaoia-  A  genus  of  herbs 
of  the  family  Chenopodiacea;  probably  natives 
of  Aala.  Commcm  splnadi,  or  garden  splnadi 
{Bpinaela  olaraoea),  is  an  annual  wtdefy  anlfel- 
vated  for  its  young  leavee,  which  are  used  as 
greens.  Two  very  distinct  botanical  varieties 
are  cultivated:  prickly  spinach,  with  s<Hnewhat 
triangular  and  arrow-headed  leaves  and  rough 
biobby  fruit;  anooth  q>tnaoh,  or  round  spinach 
{Spinaeia  giabra  of  srane  botanliti),  with 
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round  and  blunt  leaves  and  smooth  fruit.  Upon 
poor  soil  and  after  the  appearanoe  of  the  Etem, 
which  reaches  a  fadght  of  two  feet,  the  leaves 
become  Utter,  hence  the  more  luxuriantly 
qtinaeh  grows,  the  better  It  is.  It  may  be 
sown  in  spring  in  rows  about  one  foot  apwt, 
but  it  is  generally  sown  in  autninn  for  early 
spring  use.  The  smooth  spinach  is  vary  gm* 
erally  preferred  for  the  fomur  purpose  and  tiie 
prickly  kind  for  the  latter.  Several  unrelated 
plants  are  also  called  spinach,  of  whidi  the 
best  known  is  New  Zealand  spinadt  ( Tetragonio 
eeBpanaa),  a  plant  of  tha  family  Aizoaceee,  a 
trailing,  succulent  annual  that  withstands  the 
heat  of  summer  and  is  a  valuable  successor  to 
fa-ue  spinach.  See  Authbaoikm^  Plate  of  Yah, 
SwxBF  Potatoes,  kto. 

SPI'HAL  AV^BSTHBSIA.  A  method  of 
indncing  inseosibiUty  to  pain  first  suggested 
by  Dr.  Leonard  Coming,  of  New  Yorlc,  in  1886. 
Its  earliest  application  in  European  surgical 
practice  was  by  August  Bier  of  Berlin.  Coming 
subsequently  dealt  with  the  subject  in  his  book 
cm  Pm»,  published  in  1894.  Matae  employed  the 
method  in  the  United  States  in  1889;  and  Tuf- 
fler,  of  Paris,  Severeanu*  and  Raeoviceanu- 
Priteed,  both  of  Bucharest,  together  reported 
220  eases.  At  first  cocaine  was  used,  but  later 
eueaine  and  stovaine  were  substituted,  being 
less  toxic  Jonnesoo,  of  Bucharest,  advocated 
injections  into  the  dorsal  region  of  the  spinal 
canal,  using  a  solution  of  stovaine  and  strych- 
nine and  thus  rendering  possible  iterations 
upon  the  upper  extreaoiitiee,  the  trunk,  and  even 
the  head.  Up  to  1910  Jonneaoo  had  reported 
1380  cases  without  a  death,  195  oS  iriiich  were 
superior  dorsal  injections.  Nevertheless  this 
method  is  regarded  as  dangerous,  parUcularly 
in  the  United  States. 

As  generally  practiced,  the  anssthetio  solution 
is  injected  through  the  fourtii  lumbar  inter- 
space, this  being  located  by  drawing  an  imagi- 
nary line  across  the  back  at  a  level  with  ue 
superior  iliac  sptnea.  The  needle  is  introdneed 
a  little  to  one  Mde  of  tiie  median  line  until  it 
penetrates  the  dura  and  lies  free  in  the  sub- 
arachnoid space.  The  patient  should  be  in  an 
upright  sitting  position.  Such  an  injection  an- 
esthetizes the  parts  below  the  point  of  pene- 
tration so  that  painless  operations  can  be  po"- 
formed  upon  the  lower  extremities,  the  perineal 
and  genital  regions,  and  pelvis.  The  disadvan- 
tages of  the  method  are  tiiat  the  patient  is 
eonscious  during  tike  operation;  that  it  is  apt 
to  be  f  oUowed  by  g«ieral  weakness,  lasting  for 
a  day  m  two,  nausea,  vomiting  severe  headaohe, 
ehillfli  elevation  of  temperature,  and  delirium. 
The  procedure  itself  is  not  painless.  A  number 
of  deaths  have  been  reported,  and  disturbances 
of  sensation,  transient  paralyses,  and  tiie  like, 
are  not  uncommon,  due,  according  to  SpielmOTer, 
to  toxio  dc^[eiia«ti<m  of  tiie  motor  gan^ion 
eells  «rf  the  anterior  horns  ot  the  spinal  cord. 

SPnrAIi  OOLXnCir  (Lat.  »pma,  thorn, 
spine) ,  or  Spiks.  The  most  important  and  ehar- 
aeteristic  part  of  the  skeleton  of  the  highest 
i^nifwi  suUcingdran,  including  mammals,  birds, 
reptiles,  amphibians,  and  fishes.  In  each  of 
these  classes  it  is  composed  of  a  series  of  bones 
placed  one  above  or  in  front  of  another  and 
called  vertebrae;  hence  these  animals  having  this 
chaneteristle  in  OMmmm  are  all  included  in 
tiie  tenn  '^vertebrates."  Hie  vertebra  vary  in 
iinmber  in  dlflweiit  animals,  and  in  shape  tiuy 
diflte  extremely*  even  in  parts  of  the  same  spinc^ 


in  accordance  with  their  special  functions.  In 
man  the  number  of  vertebra  which  collectively 
form  the  spinal  column  is  7  in  tiie  neck  (cervi- 
cal vertebra).  12  in  the  back  (dorsal  vertebra), 
S  in  the  loins  (lumbar  vert^rs),  6  ossified 
together,  forming  the  sacrum,  and  4  similarly 
muted  forming  the  termination  of  tlie  column 
or  cooeyz.  However  long  or  short  the  neck  may 
be,  every  mammal  has  7  cervical  vertebra,  ex- 
cepting the  three-toed  sloth,  which  has  9,  and 
the  sea  cow,  idiich  has  6.  In  other  regions  of 
the  spine  no  such  law  exists.  Each  vertebra  is 
attached  to  the  two  adjoining  numerous 
strcmg  and  somewhat  elastic  ligaments,  and  be- 
tween each  pair  of  vortebra  there  is  interposed 
a  lenticular  disk  of  flbroeartilagB,  which  acts 
as  a  buffer.  ^  these  arrangements  the  spinal 
column  is  rendered  hij^y  dastic,  communica- 
tion of  jars  or  shocks  is  prevented,  and  a  con- 
sideraUe  general  range  of  movonent  permitted, 
although  the  motion  between  any  two  adjacent 
vertebra  is  slight.  The  elasticity  of  the  column 
is  further  increased  by  the  component  vertebra 
being  arranged  in  curves,  instead  of  beisg  placed 
perpeikdiculariy.  These  curves  enable  the  spine 
to  bear  a  greater  vertical  weight  than  it  could 
otherwise  maintain;  they  facilitate  movements 
of  the  body,  especially  m  tiie  act  of  nmning; 
and  they  are  so  disposed  as  to  protect  the  cord 
in  movements  of  the  spine. 

The  vertebral  canal  formed  by  the  apposition 
of  the  spinal  foramina,  or  neural  arches,  and 
containing  and  protecting  the  spinal  cord,  varies 
in  its  size  at  different  parts  of  the  column.  The 
intervertebn^  fwamina  throu^  which  the  n^ves 
emerge  vary  in  shape  and  position  in  different 
parts,  but  are  always  of  sufficient  size  to  prevent 
injurious  pressure  on  the  nerves  during  move- 
ments of  the  spine;  and  in  the  dorsal  r^cm, 
which  is  the  usual  seat  of  angular  curvature, 
the  nerves  are  so  protected  by  bony  arches  that 
they  may  escape  mjury,  even  wh«i  the  bodies 
of  several  dorud  vertebra  have  been  destiroyed 
by  uloeration. 

SPINAL  COBD.  See  Nebvoub  Btstxk  AKp 
Bbaiit.     

SPOTAL  MBNINOITIS.    See  MiNiNOrns. 

SPmDLE.   See  Bbaoon  Flt. 

SPZNI>XEB,  shplndler,  Kabl  (1796-1865). 
A  German  novelist,  bom  at  Brestau.  He  studied 
law  at  Strassburg,  fled  thence  to  escape  being 
drafted  into  the  military  service  of  France,  and 
became  an  actor.  In  1826  he  turned  to  litera- 
ture, and  became  one  of  the  group,  induing 
Hauff  and  H&ring  (Wilibald  Alexis),  which 
imitated  in  historical  Action  the  Woverley 
methods  of  Scott.  Most  of  bis  work,  which 
fills  101  volumes  in  the  Stuttgart  collective  edi- 
tion of  1864-66,  while  fascinating  as  to  plot, 
is  careless  in  execution.  In  a  few  cases,  how- 
ever, as  Der  Jetuit  (1820);  Der  Jude  (1827), 
his  beet  work;  Dor  Imwilide  (1831;  new  edition, 
1913),  and  Der  VogOMndler  wm  Imst  (1842), 
he  skUlfully  depicted  the  hlstoiloal  badcground, 
and  merited,  thou^  be  did  not  gain,  a  more 
than  temporary  success. 

SPINDIiB  SHKTiTi,  A  genus  {Fumu)  of 
gastropodouB  mollusks  nearly  allied  to  Mwea 
(q.v.),  having  a  spindle-shaped  shell,  with  a 
very  elevated  spire,  the  first  whorl  often  much 
dilated,  and  with  a  sbitijdit  elongated  canal. 
About  100  existing  species  have  been  described, 
and  nme  than  three  nmes  that  number  ct  fossil 
aam.  See  HlnsteationtPBge  898. 

lEglNPLB  TBXB  (Jnwntffmw,  a  Akmymtw). 
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A  genus  of  about  60  epeciea  of  shrubs  or  small 
trees  of  tlie  ftunily  Celastracese.  The  common 
spindle  tree  (Evonj/mua  eurofMnM),  a  European 


shrub  with  an  orange-colored  aril,  is  often  planted 
for  omamrat.  The  hard,  fine-grained  wood  is 
used  for  fine  turnery  and  for  skewers.  It  was 
framerly  used  tor  making  musical  instruments 
and  for  qiindles,  whence  the  name.  Charcoal 
made  of  it  is  much  valued  for  crayons.  In  the 
United  States  wafaoo,  or  burning  bush  (Evony- 
mu«  atropurpureua) ,  is  a  small  crimson-fruitol 
tree  or  shrub,  which  occurs  from  New  York  to 
Nebraska  and  southward.  Strawberry  bush 
{Evonymtu  amerioanvs)  is  a  low  shrub  often 
found  along  wooded  river  banks  from  New  York 
to  Illinois  and  southward.  The  Japuiese  species, 
EvonymuB  japoniout,  and  especially  its  varie- 
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gated  forms,  are  extensivdy  planted  as  ao  or- 
namental shrub. 

SFENE.   See  SpniAi,  Columk. 

SPINE,  CUBTATUUC  OF  THE.  There  are  two 
distinct  forms  of  curvature,  lateral  curvature, 
arising  from  weakness  of  the  bones,  ligaments, 
and  muscles,  and  angular  curvature,  which  re- 
sults trom  carious  disease  ctf  the  v^tebr«. 

Lateral  curvature  of  the  spine,  or  scoliosis,  is 
not  umpfy  a  bending  of  the  spine  laterally.  In 
addition  there  is  also  considerable  rotation  or 
twisting  ct  the  vertebral  bodies  which  nonnally 
are  held  in  their  propw  rdatitm  and  position  by 


the  ligaments  and  muscles.  Muscular  action  is 
necessary  for  the  maintenance  of  the  erect  pose; 
and  if,  through  fatigne  and  exhaustion  or 
through  muscular  weahiees,  frcan  disease,  such 
as  riocets  (q.v.),  the  muscles  fail  to  act,  a 
temporary  deformity  is  brought  about.  If  this 
is  not  remedied  the  ligaments  become  relaxed, 
the  bones  which  are  not  yet  fully  developed  adapt 
their  growth  to  conform  to  the  new  relations, 
and  the  deformity  persists.  Postural  habits, 
such  as  standing  on  one  1^  or  sitting  incor- 
rectly at  a  desk,  tend  to  distort  the  s^e  and 
to  stretch  certain  ligaments,  and  oftoi  result 
in  permanoLt  defomul^.  Lateral  curvature  is 
mOTe  frequent  among  girls  than  among  boys,  for 
their  muscles  are  less  developed  by  phyrieal 
exercise  and  their  strength  is  often  unequal  to 
the  strain  put  upon  them  in  their  school  life. 
In  lateral  curvature  the  bodies  of  the  vert^ne 
rotate  towards  the  convexity  and  the  spines 
towards  the  concavity  of  the  curve.  In  the  dorsal 
region  the  ribs  are  carried  with  the  vertebne 
in  their  rotaticm,  and  the  chest  beocnnes  de< 
formed  and  the  fnneUons  of  heart  and  lungs 
are  seriously  interfered  with.  In  order  to  main- 
tain the  erect  position  a  compensatory  curve 
develops.  In  the  dorsal  re^on  the  tendency  is 
to  the  right,  while  in  the  lumbar  re^on  it  is 
to  the  left.  The  subjects  of  this  affection  do  not 
usually  complain  of  pain  and  often  nothing 
wrong  is  noticed  except  awkwardness  in  gait  or 
a  tendency  to  carry  one  shoulder  hl^er  than 
the  oUier.  An  examination  will  show  uie  promi- 
noit  spinal  processes  and  the  abnormal  curve  of 
liie  spine.  Spinal  supports  and  plaster  jackets 
are  not  to  be  used.  The  treabnent  should  be 
directed  to  strengthening  the  muscles  by  exer- 
cise and  massage.  Orthopedic  appliances,  braces, 
etc.,  and  specially  prescribed  calisthenics  are 
of  the  greatest  value.  Exercise  must  not  be 
carried  to  excess,  as  this  will  only  aggravate 
existing  conditions. 

Angular  curvature  of  tlie  spin^  commonly 
known  as  Pott's  disease  is  tiie  result  of  caries 
of  the  vertebne.  It  occurs  most  frequently  in 
childrm  between  the  ages  of  three  and  twelve 
years,  but  is  also  met  with  in  babes  and  in 
adults.  Hie  most  common  seat  of  disease  is 
the  dorBsl  vertebrn.  The  inflammation  begins 
in  the  bodies  of  the  vertebre,  and  as  they  be- 
come softened  or  destaoyed  tiie  spinal  column 
above  setUes  uptm  the  lualthy  portion  bdow 
and  the  spines  of  the  diseased  vertebrs  are 
pushed  backward.    See  Obthopedios;  Pott's 

BPIN'XX  (from  Lat.  spma,  thorn,  spine).  A 
mineral  magnesium  aluminate  crystallized  in 
the  isometric  system.  Spinel  has  a  vitreous 
to  dull  lustre  and  is  found  in  various  shades  of 
red,  passing  into  blue,  green,  yellow,  brown, 
black,  and  occasional^  near^  white.  It  is 
prized  as  a  gem,  and  the  transparent  red  crys- 
tals are  called  spinel  rubies;  the  violet  and 
purple  ones  are  known  as  almandine;  the  rose- 
red  to  pink,  balas  rubies;  the  black,  pleonaste; 
the  yellow  or  orange,  rubicelle,  and  the  pale  to 
sapphire-blue,  sapphirine.  The  gem  varieties 
are  found  for  the  most  part  in  Ceylon,  Siam, 
and  other  Eastern  countries,  and  crystals  yield- 
ing small  gems  have  occasionally  been  found 
near  Franklin,  N.  J.,  and  in  Orange  Co.,  N.  Y. 

8PINEIJ.0  ABETIHO,  spA-nAlId  aril-tfi'nA» 
properly  Luoa  SnvKUJa  (c.1338-1410).  A  Flw- 
ennne  paintor  of  an  Aretine  family,  a  prominent 
representative  of  the  late  school  of  Oiotto.  His 
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birthplace  i»  uncertain,  but  he  was  probably  a 
pupil  of  Jtte<ypo  di  CaseDtino  and  waB  employed 
in  decorating  numerouB  churches  of  Florence, 
notably  the  sacristy  of  San  Miniato,  in  the 
Campo  Santo  of  Pisa,  where  he  painted  acenea 
from  the  lives  of  Saints  Ephesus  and  Potitua, 
and  in  the  FalasEO  Fnbblieo  of  Siena.  He  also 
executed  eztenslTe  frescoes  at  Caaentino  an4 
Arezzo.  A  large  panel  of  'The  Magdalen" 
him  is  in  the  Metropolitan  MuBeum,  New  York. 
Spinello'fl  worlc  is  facile  in  composition  and 
vivacious  in  presentation,  but  superficial  in  form 
and  execution  and  often  gaudy  in  color. 

SPOT'ST  (from  Lat.  spina,  thorn,  spine).  A 
stringed  musical  instrument  with  a  keyboard, 
amalkr  and  weaker  than  the  harpsichord,  and* 


like  it.  one  of  the  precursors  of  the  planofbrte. 
Hie  general  outline  of  the  instrument  nearly 
resembled  that  of  a  harp  laid  in  a  horizontu 
positifm,  with  the  kc^s  occupying  the  position 
of  the  sounding  board.  The  oldest  extant  speci- 
men  is  dated  1490. 

SFXN'aAHH,  J(nL  EUAB  (1875-  ).  An 
American  literary  scholar,  born  in  New  York 
Ci^  and  educated  at  Columbia  (A.B.,  1895; 
PhJ>.,  1899)  and  Harvard  universitiea.  At  Co- 
lumbia he  rose  throud^  various  podtitna,  behig 
professor  of  otHnparative  literature  in  1909-11. 
From  his  pen  came:  A  Biatory  of  Literary 
Critioitrn  in  tlie  Renaiaaanct  (1899;  It.  trans., 
1906);  The  New  CHtioiam  (1911);  The  J/ew 
Semerides  and  Other  Poem*  (1911);  A  Note 
on  Dramatio  Criticiam  (1913) ;  and  a  contribu- 
tion to  the  Cambridge  History  of  English  Liter- 
ature.  He  edited  Critical  Etaayt  of  the  Beve»- 
teemth  Century  (3  vols..  1908-09),  and  Templet 
Essay »  (1009). 

SPnflTAXEB.  A  triangular  racing  sail  car- 
ried by  yachts.  It  hoists  to  the  foremast  or 
foretopmast  bead  and  is  spread  bv  a  boom  which 
is.  at  other  times,  carried  up  and  down  the  fore- 
mast. The  spinnaker  ia  set  only  when  the  wind 
is  free.    See  Yacht. 

SPIVNEB,  FBAJsan  Elus  ,(1802-90).  An 
American  political  leader,  bom  at  German  Flats, 
now  Mohawk,  N.  T.  From  1845  to  1849  he 
was  auditor  of  the  naval  oEGce  in  New  York 
City.  In  1854  he  was  dected  to  Congress  as  a 
Free-Soil  Danocrat,  but  soon  identified  himself 
with  the  newly  organized  Republican  party,  and 
was  twice  reilected  to  Congress  (1857-01),  and 
was  then  appointed  Treasurer  of  tiie  United 
States.  In  1875  he  resigned  on  account  of  fail< 
iug  health  and  afterward  lived  in  Florida.  Dur- 


ing hia  administration  wcHuen  were  first  em- 
ployed as  clerks  in  the  Treasury. 

SPIN^NINa  (from  AS.  spinnan,  to  spin). 
The  art  of  drawing,  twisting,  and  c(»nbining 
either  animal  or  vegetable  fibres  so  that  they 
are  formed  into  nmunuous  threads  for  the  fur- 
ther operations  of  weaving,  knitting,  or  sewing. 
The  principal  textile  fibres  are  silk,  wool,  flax, 
jute,  and  cottc«i  (q.v.),  and  the  meUiod  of  spin- 
ning each  of  these  differs  slij^tly  from  the  rest. 

The  most  ancient  instruments  for  spinning 
were  the  spindle  and  distaff,  pictured  on  the 
earliest  Egyptian  monuments.  The  distaff  was 
a  staff  upon  which  a  bundle  of  the  prepared 
material  was  loosely  boimd,  and  which  was  hdd 
in  the  left  hand  or  stuck  in  the  belt;  the  spindle 
was  a  smaller  tapering  piece  to  whidi  tiie  thread 
was  attached.  By  a  twirl  of  the  hand  the 
spindle  was  made  to  spin  round  and  at  the  same 
time  recede  from  the  spinster,  who  drew  out 
between  the  forefinger  and  thumb  of  the  right 
hand  a  regular  stream  of  fibres  so  long  as  the 
twisting  of  the  spindle  lasted.  It  was  then 
drawn  in,  the  new  length  of  thread  wound  upon 
it,  and  the  operation  renewed.  An  improvranent 
in  this  device  vaa  to  set  the  spbidle  in  a  frame 
and  make  it  revolve  by  a  banid  passiiUT  over  a 
wheel,  driven  by  ooeaaional  impetus  m»n  Oie 
hand. 

The  Saxony  wheel  is  said  to  have  been  in- 
vented in  Nuremberg  In  1S30.  This  wheel,  used 
only  for  fiax  spinning,  cimtained  the  germ  of 
Arkwright's  invention,  described  later.  A  bob- 
bin or  pirn  with  a  separate  motion  was  placed 
on  the  spindle,  which  had  a  bent  arm — a  flyer 
or  flight— for  grinding  the  yam  on  the  bobbin. 
The  spindle  and  bobbin  revolved  at  different 
speeds,  revolutions  of  the  spindle  ^ving  the 
twist,  and  the  difference  of  the  speed  causing 
the  winding  on.   The  two-handed  wheel  bad  two 

Siindles  and  pirns  a  little  apart,  with  the  distaff 
uck  into  tne  frame  between  them,  and  t^e 
spinster  produced  a  thread  with  each  hand. 

During  the  last  half  of  the  eighteenth  century 
three  inventions  wore  made  miich  otonpletely 
revolutieidzed  the  art  of  spinning.  These  in- 
ventions were  Hargreaves's  spinning  jenny,  Ark- 
wri^t^s  throstle  machine  or  roll-drawing  spin- 
ning machine,  and  Crompton's  mule  spinner.  In 
the  spinning  jenny  a  number  of  large  reels  of 
fibre,  formed  into  a  thickish  coil,  called  a  rov- 
ing, were  set  on  upright  fixed  spindles,  and  the 
ends  of  the  rovings  were  passed  between  two 
small  movable  bars  of  wooa  placed  horizMitally 
and  under  the  control  of  tiie  spinner,  who  could 
thuB  make  them  press  more  or  less  on  the  rov- 
ing, and  consequently  increase  or  decrease  tiie 
draw  upon  it  from  the  spinning  spindles,  set  in 
a  row  at  the  other  end  of  the  frame,  and  all 
capable  of  being  set  in  motion  simultuieously 
by  the  wheel.  The  spinner  drew  out  the  rovings 
by  moving  the  bars  back  and  forth  and  at  the 
same  time  turned  the  crank  with  his  rij^t  hand 
to  rotate  the  spindles.  The  tiirostle  machine, 
patented  by  Arkwrig^t  (q.v.)  in  1769,  had  for 
its  object  the  drawing  of  the  rovings  through  a 
succession  of  pairs  of  rollers,  each  pair  in  ad- 
vance of  the  others,  and  moving  at  different 
rates  of  speed.  The  first  pair  receive  the  sliver, 
compress  it,  and  pass  it  on  to  the  second  pair, 
which  revolve  at  a  greater  speed,  and  thus  pull 
it  out  to  exactly  the  number  of  times  greater 
iMtgth  tiiat  their  revolutions  exceed  those  of 
the  other  pair,  and  as  the  first  roving  is  passed 
throuf^  a  seomd,  tiiird,  and  sometimee  fourth 
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machine,  the  finished  roving  is  32  times  longer 
than  the  sliver.  As  the  roving  issues  throi^ 
the  last  rollers  of  each  machine  it  is  received  on 
spools  vr  reds,  oaleulated  to  ludd  a  given  qium- 
tity;  and  these  are  transferred  to  the  spinning 
frames,  which  resemble  the  roving  frames.  Here 
the  roving  takes  the  place  of  the  sliver,  and,  as 
ft  unwinds  from  the  spool,  is  drawn  through  suc- 
cessive pairs  of  rollers,  moving  as  before  at 
different  rates,  each  succeeding  pair  faster  than 
the  backward  tmes,  so  that  the  roving  gets  thin- 
ner and  thinner,  until  tennily  is  earned  as  far 
as  desirable.  It  is  then  earned  on  to  a  rapidly^ 
revolving  spindle,  iNiich,  by  means  of  a  simple 
arrangement,  is  made  both  to  twist  the  thread 
and  wind  it  on  the  spindle  ready  for  the  weaver, 
Arkwright's  machine  was  too  heavy  to  be  driven 
by  hand,  hence  horse  power  was  used  at  first, 
and  later  water  power,  which  gave  it  the  name 
of  the  "water  frame."  Steam  power  was  ap- 
plied to  it  in.  1790. 

It  iras  found  tiiat  the  process  of  spinning  1^ 
rollers  produced  too  great  a  strain  iqxm  the 
thread  in  its  prc^fress  to  admit  of  its  being 


kind  of  automatic  feed  and  delivered  in  laps 
which  are  then  placed  on  the  intermediate  lap- 
per,  etthar  3  or  4  laps  bdng  douUed  on  the 
same  and  the  cotton  after  being  loosened  and 
further  cleaned  Is  delivered  in  laps  to  be  placed 
on  the  finisher  Is^per,  3  or  4  laps  from  tne  in- 
termediate b^g  again  doubled  and  delivered  in 
a  single  lap  re«dy  for  the  card.  The  functicm 
of  the  lappers  Is  Uioroughly  to  loosen  the  lumps 
of  cotton  as  taken  fnnn  the  bale,  to  remove  dirt 
and  dust  and  as  much  leaf,  trash,  and  motes 
as  possible.  There  are  usually  three  of  these — 
the  breaker,  intermediate,  and  finisher  lapper. 
Fig.  1  is  a  section  of  an  intermediate  or  flnjiihw 
lapper.  Hie  cotton  enters  these  machines  in  a 
sheet  made  up  from  the  laps,  A,  delivered  onto 
the  slowly  moving  apron,  from  which  it  is  taken 
by  the  feed  rolls  and  delivered  to  the  rapidly 
revolving  beater,  which  forces  it  against  the 

Sid  bars,  loosening  the  dirt  and  motes  which 
II  through  the  grids  into  the  mote  box.  The 
cotton  is  left  in  a  light  and  feathery  mass, 
drawn  in  between  the  squeese  rolls  by  snotirai 
of  the  fan,  which  also  dniwa  dust  and  fine  dirt 


Squeeze-rolfs 
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FeetJ  Rolls  / 
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drawn  as  fine  as  is  wanted  for  many  purposes; 
this  led  to  the  invention  of  the  mule  jenny  b^ 
Crompton  in  1779,  with  its  traveling  frame  upon 
which  the  spindles  are  eet,  which  in  its  modem 
form  is  described  below. 

During  the  nineteenth  century  many  important 
improvements  were  made  in  the  details  of  the 
construction  of  spinning  machinery,  bVit  the  gen- 
eral principles  are  those  worked  out  a  hundred 
years  ago.  The  greatest  improvements  have  been 
changes  in  tiie  ctmstruction  of  spindles,  allow- 
ing more  rapid  and  free  revolution.  In  the 
modem  factory  spinning  is  the  final  process  in 
a  series  of  operations  necessary  to  convert  the 
raw  fibre  into  thread.  Each  of  these  processes 
has  for  its  object  the  removal  of  smaller  and 
smaller  impurities  and  the  production  of  a  finer 
and  stronger  thread.  These  are:  (1)  opening 
and  picking;  (2)  carding  and  combing;  (3) 
drawinff;  (4)  roving;  (5)  spinning.  Other  ^- 
termediate  operations  may  be  introduced. 

The  opoier  or  breaker,  picker  or  lapper  is  a 
similar  machine  to  the  intermediate  or  finisher 
lappers,  as  shown  in  Fia.  1  and  described  below. 
In  the  breaker  lapper  ue  cotton  as  taken  from 
the  bale  is  fed  to  it  in  a  hopper  or  by  some 
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from  the  beaten  mass,  discharging  them  by  the 
dust  flue.  The  sheet  of  cotton  from  the  squeese 
rolls  is  taken  by  the  calender  rolls,  and  com- 

firessed  and  finally  rolled  into  the  lap  B.  The 
ap  is  about  1  inch  in  thickness,  40  inches  to 
48  inches  wide,  and  usually  frcon  48  to  68  yards 
long. 

After  the  cotton  has  passed  through  the  series 
of  lappers  the  laps  from  the  finisher  lapper  go 
to  the  card  (Fig.  2).  <See  CABnrao.)  The 
cotton  in  the  lap  A  Is  delivered  to  tihe  feed  roll 
of  the  card  and  is  grasped  by  the  teeth  of  the 
licker-in,  or  taker4n,  from  which  it  is  taken  in  a 
thin  sheet  by  the  fine  wire  teeth  of  the  card 
clothing  on  vie  blinder  B,  and  carried  upward 
to  come  in  contact  with  the  teeth  on  the  clothing 
of  the  top  flats,  and  the  fibres  are  combed  into  a 
degree  of  parallelism — the  cylinder  revolving  rap- 
iAfy,  while  the  flats,  which  are  in  *  chain,  move 
slowly  forward  so  that  new  flats  are  continually 
coming  in  contact  with  the  cylinder — and  maca 
of  the  short  and  broken  fibre  is  removed;  the 
comb,  C,  removes  the  short  fibres  from  the  fiats 
and  they  are  rolled  upon  the  rod,  and  the  flats 
are  furUier  cleaned  by  the  brush.  The  carded 
cotton  is  taken  from  tbe  cylinder  by  the  doStr 
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<Qrliiuler,  the  latter  having  a  aurface  velocity 
Kucnrhat  less  than  that  of  the  main,  cylinder, 
and  is  removed  from  tiie  doffsr  by  the  eomb» 
in  ft  thbk  «vsn]y  carded  film;  this  flim  is  drawn 


can  by  the  coiler  the  same  as  from  the  card. 
This  drawing  process  is  repeated  two  or  three 
times  as  the  w<»'k  wmj  demand,  always  doubling 
and  drawing,  but  without  putting  in  any  twiafe. 


Top-flats 


Card<Iqthing- 
Lap  A 
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through  the  trumpet  by  the  calender  rolls,  in 
a  round  strand  about  1  inch  thick  called  a 
sliver,  which  is  automatically  coiled  in  the  sliver- 
can  by  the  coils. 

As  all  the  processes  are  arranged  to  double 
the  mass  of  cotton  and  then  reauee  the  mass 
in  dse  1^  drawing  it  out  to  several  times  its 


Dra^Aiqg^  rolls 


Orswlng>-ro)l» 
Fia.  8.   DaTAn  or  DBAwma  ranrciTLa. 

original  length  until  the  yam  is  finally  pro- 
duced, an  examination  of  Fig.  3  will  help  the 
reader  to  understand  how  the  drawing  acte  on 
the  fltnrea.  On  the  left  is  shown  the  sliver  fnmi 
the  card,  the  ootlxm  b^ng  in  a  more  or  less 
tangled  condition,  but  after  passing  between  the 
successive  pairs  of  drawing  rolls,  4.4',  the  last 
or  right-hand  pair,  revolving  faster  than  the 
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others,  draws  the  fibres  past  each  other  and 
strai^tens  them,  bringing  them  into  a  nearly 
parafiel  posititm. 

The  card  sUver  goes  first  to  the  drawing  frame. 
Fig.  4,  and  four  to  eight  slivers.  A,  are  com- 
bined by  passing  them  tnrou^  the  drawing  rolls 
as  above  described.  The  drawing  sliver  is  car- 
ried throufi^  tlie  trumpet  and  d^osited  in  the 


After  the  drawing  frames  the  drawn  sliver  is 
placed  in  cans,  l^ind  the  first  of  the  roving 
frames,  which  have  rolls  similar  to  the  drawing 
frames,  bat  have  spindles  which  the  stodc, 
then  called  roving,  is  twisted  and  wound  on 
bobbins.  The  first  of  the  roving  frames  is  called 
the  slubber,  and  is  heavier  than  the  intermedi- 
ates and  fine  frames,  as  the  other  roving  frames 
are  designated.  The  full  bobbins,  A,  m>m  the 
iduUter  are  placed  in  the  creel  of  tiie  intermedi- 
ate fnun^  as  shown  in  Fig.  S,  and  two  strands 


Roving 


Spindles 
Bobbins 

■Presser» 
foot 


Fio.  A.  anmoH  or  bothio  num. 

ccanbined  ue  delivefed  to  the  rolls  and  drawn, 
the  new  strand  of  roving  is  carried  to  tlie  tm 
of  the  flyer,  on  the  spindle  is  passed  tiirough 
one  arm  of  the  flyer,  whidi  is  htdlow,  and  ae- 
livered  to  the  bobbin,  O,  by  the  presser  foot.  Tlie 
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rerolTiog  of  the  flyer  puts  the  twist  into  the 
Btrand  of  roring,  while  the  difference  in  speed 
between  the  flyer  and  the  surface  of  the  bobbin 
winds  the  roving  on  the  latter. 

The  fine  frame  is  a  similar  frame  to  the  above 
and  delivers  the  roving  finer  and  more  even  than 


OrpMf^rolls 


Traveller^ 

Rln^rail.- 
BobbinA' 
Spindle  B 
Whorle  ' 


Via.  6.   aacnOH  or  sramtMa  Aun. 

any  of  tiie  preceding  machines  and  ready  for 
the  spinning  frame  (Fig.  6).  The  roving  may 
be  doubled  or  run  singly  on  the  spinning  frame, 
the  rolls  produce  the  drawing  effect  as  on  the 
preceding  machines,  and  the  revcdution  of  bcd>bin 
and  spindle  puts  in  the  twist.  Hie  bobbin.  At 
in  fart  <m  the  spindle,  B,  and  draws  the  yam 
throurii  tiie  traveler,  a  small  wire  loop  attached 
to  and  movable  on  the  spinning  ring,  which  sur- 
rounds each  spindle.  The  spindles  are  made  to 
revolve  by  an  endless  cotton  band,  which  passes 
around  the  whorl  of  the  spindle  and  is  driven  by 


Fallers 


Fia.  7.    sacTtOH  or  msmsa  uulb. 

the  <7linder,  D.  The  prodiu^ion  of  the  spinning 
frame  is  technically  frame-spun  yam,  either 
warp  or  filling.  This  is  wound  on  the  bobbing 
by  the  moving  up  and  down  of  the  ring  rail, 
which  holds  tiie  spinning  rings  with  the  trav 
elers,  the  pull  or  drag  of  the  travelers  winding 
the  yam  on  the  bobbin. 

Mule-spun  yarn  is  produced  by  spinning  the 
roving  on  a  mule  (F^.  7),  the  roving  ooming 


frcnn  the  fine  frames  as  for  frame-spun  yams, 
but  the  drawing  and  twisting  being  accomplicdied 
in  a  differoit  manner.  On  the  spinning  frame 
the  roving  is  drawn,  twisted,  and  wound  con- 
tinuously, while  on  the  mule  it  is  drawn  out 
while  the  twist  is  being  put  in  and  is  spun  in- 
termittently, and  then  wound  on  trabbins  or  cops 
intermittently.  The  roving  is  placed  in  a  creel 
and  passed  through  the  drawing  rolls,  .ae  on  the 
spinning  fnune,  and  carried  to  the  spindles, 
vrhich,  instead  of  being  in  a  stationary  rail,  are 
mounted  in  a  carriage,  which  runs  away  from 
and  back  to  the  rolls  alternately,  traveling  about 
5  feet  each  way.  As  fast  as  the  rolls  deliver 
the  roving,  the  carriage  and  spindles  recede  from 
the  roll  stand  and  the  spindles  revolving  twist 
the  yarn  over  the  top  of  the  apindtee,  where  it 
is  held  by  the  fallera.  In  some  cases  the  carriage 
travels  several  inches  more  than  the  delivery  of 
the  front  roll  and  causes  additional  drawing. 
The  movement  out  at  the  carriage  is  called 
stretch,  and  at  the  end  of  each  stretch  the  rolls 
are  stopped  automatically,  the  required  twist 
being  completed,  the  spindles  are  stopped  and 
reversed  in  motion,  while  the  fallers  guide  the 
spun  yam  away  from  the  top  of  the  spindle 
and  wind  it  on  the  cop  or  bobbin,  the  carriage 
approaching  the  rolls  again,  after  which  the 
same  movements  are  repeated  continuously.  The 
spinning  frames  are  arranged  with  an  average 
of  104  spindlee  to  a  ude  of  about  27  feet  In 
length,  but  this  number  varies  accwding  to  the 

?iug^  or  distance  between  centres  of  spindtes. 
he  mules,  not  having  spinning  rings,  admit  of 
the  spindles  being  nearly  twice  as  near  together, 
the  average  number  per  mule  being  480,  though 
some  are  built  much  larger. 

In  a  general  way  the  spinning  of  oth^  textile 
fibres  is  the  same  as  for  cotton,  the  desire  being 
to  reduce  the  strands  and  to  make  them  of  uni- 
form diameter  throughout  their  enUre  length 
and  to  give  them  the  requisite  amount  of  twist. 
Woolen  yam  is  spun  on  a  mule  as  described  for 
spinning  cotton,  except  that  the  carded  roving 
comes  to  the  mule  in  a  different  shape,  being 
carded  differently  and  without  twist  until  spun 
on  the  mule.  Worsted  and  some  cotton  yams  are 
produced  by  a  combing  operation 
which  is  a  special  drawing  prooess 
to  increase  tiie  parallelism  of  file 
fibres,  the  cotton  being  afterward 
worked  on  the  roving  frames, 
while  worsted  is  spun  on  a  frame 
not  unlike  the  roving  fram^  the 
twist  being  put  in  by  flyers,  as  the 
twist  in  the  cotton  roving.  For 
the  spinning  of  silk  and  other 
fibres,  see  special  articles  on  those 
fibres. 
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SPlNJJINa  auun).  one  of  a  class  of 
glands  (see  GunD)  possessed  bv  the  larva  of 
many  kinds  of  insects  and  by  the  majorily  of 
spidere.   See  ^ideb. 

SPDTNINO  MITE.   See  Hop  Inbbctb. 

SPlNOIiA,  spe'ttA-U,  Ahbbosio,  Mabqc^  de 
L06  B ALBAS ES  (1569-1630).  A  Spanish  sena-al, 
bom  in  Genoa,  Italy.  In  1602  he  led  a  force  of 
9000  veterans  to  the  Netherlanda  against  Maurice 
of  Naasan.  Made  chief  commander  of  the  Span- 
ish army  there,  he  foroed  Ostend  to  snrrcoder  in 
1004.  He  continued  hii  operatione  an^ist  Mau- 
rice till  the  12  years'  truce  of  1600,  whoi  he  took 
command  of  the  Spanish  toxwps  in  Germany,  He 
took  the  field  against  the  Elector  Palatine  Fred- 
erick V  and  the  Protestant  Union  in  1620,  and 
forced  the  Union  to  disband  in  1621.  He  cap- 
tured JtlUdi  in  1622,  and  Breda  in  1625.  Dis- 
ease ftnxsed  him  to  give  up  his  cmnmand,  but 
he  afterward  commanded  oie  Spuiish  army  in 
Italy.  Cmumlt  Antonio  Rodrfgnei  Villa,  Am- 
hrtmo  Sfttnola,  primer  marqui$  de  I09  Balbaaea 
(Madrid,  1006). 

SPINOZA,  spi-m/zk,  Babuch,  or  Bbitisict 
( 1632-77 ) .  A  famous  Dutch-Jewish  philosopher, 
bom  in  Amsterdam,  Nov.  24,  1632.  His  father, 
a  Portugese  merchant,  had  fled  from  Catholic 
persecution  to  the  Netherlands.  Spinoza  was 
carefully  educated  in  Jewish  theology  and  specu- 
lation. He  was,  however,  alienated  from  the 
orthfidoz  belief  by  studies  of  physical  science 
and  of  the  writings  of  Descartes  and  probably 
those  of  Giordano  Bruno.  His  heresies  result^ 
in  threats  of  severe  punishment  from  his  in- 
structors in  the  Talmud  and  the  Cabala,  and  the 
relatim  soon  became  so  unpleasant  that  Spinoza 
withdrew  from  the  synagt^e.  The  rabbis,  in 
1666,  exoommunieated  him  and  secured  his  lian- 
ishnunt  tnm  Amsterdam.  However,  he  remained 
in  the  neighborhood  of  the  city  for  five  years, 
81^lpOTtinf  himself,  as  in  later  years,  as  a  lens 
maker.  Bis  first  work,  Traetatue  de  Deo  et 
Bomine  ejutque  FelieiUUe,  was  discovered  in  a 
Dutch  translation  in  1862  (the  Latin  original 
not  being  extant),  in  which  the  form  of  his  de- 
veloped system  is  foreshadowed.  And  the  De 
InteOectu*  EmMdaiione  and  Traotatue  Theolo- 
gioo-poUtiout  are  also  probably  refenUe  to  the 
period  of  his  Amsterdam  residcno^  altiioas^  the 
latter  ,w«e  not  publlahed  until  1670  and  the 
former  until  1677. 

In  1061  Spinoza  went  to  Rhynsburg*  near  Ley- 
den,  and  two  or  three  years  later  to  Voorbuig, 
near  The  Hague.  Shortly  after,  yielding  to  the 
solieitatims  of  friends,  he  rranoved  to  The  Hague 
itself.  The  EketOT  Palatine,  Charles  Louis,  of- 
fered him  a  eliair  at  the  University  of  Heid^- 
berg,  but  Sjpinoza  decliiied  the  position  in  wder 
to  be  free  frtwi  any  restrictions  upon  his  think- 
ing. An  offer  of  a  pensicm,  on  the  condition  of 
his  dedicating  a  work  to  Louis  XIV,  he  rejected 
with  scom.  His  dtHuestic  accounts  after  his 
death  show  that  he  preferred  to  live  on  a  few 
pence  a  d»  rather  than  be  indebted  to  another's 
bounty.  He  died  Feb.  21,  1677.  His  constitu- 
tion was  no  less  undermined  by  consumption  and 
overworic  than  his  sensitive  mind  was  wrought 
upon  by  perseoatiai  and  tiie  vicdent  severance 
(H  natural  ties.  But  no  word  of  complaint  ever 
passed  his  lips;  simplicity  and  heroic  forbear- 
ance, with  a  warm,  sympauiizing  heart,  were  the 
salient  features  of  his  character.  His  life,  in 
its  nobility  and  suffering,  is  perhaps  the  most 
convincing  plea  for  the  vitality  of  the  philosophy 
for  which  it  served  as  the  human  context. 


Spinoza's  philosophy  finds  its  most  adequate 
expressioD  in  Us  great  work,  Ethitia  Online  Oety- 
metrico  Demonatrata  (posthumously  published  in 
1677).  The  basis  from  which  it  was  developed 
was  mainly  Cartesian.  This  treatise,  on  the 
analogy  of  geometrical  demonstrations,  consisted 
of  a  series  of  axioms  with  corollaries,  proposi- 
tions, and  elucidations,  designed  to  raider  bias 
or  extraneous  inference  impossible,  and  there  can 
be  no  doubt  tliat  Spin<sa  was  cme  of  the  most 
oonscientiouB  of  thinkers  in  his  effort  to  elimi- 
nate the  perscKtal  equation.  Nevertheless,  there 
are  few  philosophers  in  whom  the  personal  de- 
ment is  more  distinctive.  The  very  fact  of 
Spinoza's  severance  from  his  own  race  and  re- 
ligion, together  with  his  failure  to  adopt  Chris- 
tian thou^tf  made  the  individuality  of  his  sys- 
toi  tiie  more  InevitaUe;  lie  was  bound  by  no 
traditint  and  so  followed  to  the  fullest  the  in- 
stincts of  his  reasm.  He  was  influenced  1^ 
Descartes  in  method  and  probably  hy  Bruno  in 
his  pantheism,  but  his  system  is  still  bis  own 
to  a  dt^pw  seldom  true  in  the  history  of 
philosophy. 

This  system  is  a  thorou^igoing  and  compli- 
cated pantheism.  The  universe  is  id^tical  with 
God,  who  is  tiie  substance  of  all  things.  The 
conc^tion  of  substance  (which  Spinoza  inher- 
ited from  the  Sdiolartics)  is  not  that  vt  a 
material  rodity,  but  of  a  lorical  sidijeet— tiie 
self-sufficient  and  ctHnprehensive  basis  for  all 
reality,  capable  of  sustaining  as  modes  of  its 
attributes  all  temporal  existences.  Spinoza  rec- 
ognized the  possible  existence  of  an  infinite 
numb^  of  such  attributes,  but  held  that  only 
two  kinds  are  known  to  us~extension,  or  the 
world  of  material  things,  and  thought.  These 
two  comprehended  humanly  knowable  ^dstence. 

The  idea  of  extension  as  the  gist  of  physical 
reality,  and  of  thought  as  a  n  on  extended  reality, 
Spinoza  derived  from  Descartes.  But  DMcartet 
had  made  each  of  these  into  ind^ndent  sub- 
stances and  conceded  to  them  the  power  of 
causal  interaction  in  the  privile^  case  of 
human  mind  and  body — mind  acting  upon  body 
and  vioe  versa.  Spinoza,  as  we  have  seen,  makes 
twth  forms  of  reali^  d^iendent  upon  an  ulti- 
mate substance — Qoo— In  whidi  is  their  exist- 
ence. Ftarthermore,  he  denies  thdir  power  of 
causal  interaction.  Cause  and  effect  in  his  con- 
ception are  always  similar;  extension  and 
thought  are  wholly  dissimilar;  therefore  their 
causal  interrelation  is  impossible.  Cauaation 
may  subsist  between  individual  objects  In  the 
attribute  extension,  i.e,,  between  physical  bodies, 
or  between  indlv^ual  ideas  in  the  attribute 
thought,  but  not  between  ideas  and  things.  To 
explain  the  apparoit  causal  interaetiraiB  of  ths 
latter  Spiaoza  resorted  to  an  elab(»mte  theory 
of  parallelism  (q.v.) .  Every  idea  has  a  physical 
counterpart  in  the  attribute  extension ;  every 
physical  object  has  its  corresponding  idea.  This 
is  not  only  trae  for  the  individuals  in  each 
attribute,  hut  necessarily  for  their  relations 
also.  Hence  parallel  with  every  phjrsical  causal 
series  there  Is  an  ideational  causal  series  re- 
diutlieating  it;  nether  is  dcpmdent  upon  the 
other,  but  Doth  depend  up<m  the  divine  snbrtanos 
made  manifest  through  them. 

The  individually  of  things,  whether  ideas  or 
physical  objects,  Spinoza  explained  as  particu- 
lar modes  or  airections  of  substance.  All 
particular  things  in  space  are  the  modes  of 
God  in  the  attribute  extension;  all  particular 
thou^ts  and  fedings  are  modes  of  God  in  tiie 
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attribute  thon^t.  The  modes  are  natura 
naturata;  gubstance  or  God  is  natura  naturauB. 
The  modes  are  ephemeral  and  their  existence 
ABSumes  temporal  form;  God  is  eternal,  tran- 
scending all  modal  changes.  Particular  things, 
aoeordingly,  whether  of  body  or  mind,  are 
evanescent  and  finite.  All  existenee  is  nuHtal. 

Nevertheless  there  is  an  indeatriKtlble  world. 
It  is  not  to  be  found  in  the  realm  of  ezistmoes, 
but  in  a  realm  of  eaaeneee — something  wholly 
different.  The  Spinozistic  conception  01  essence 
is  most  nearly  rdated  to  the  ScholaBtio  concep- 
tion of  realism  and  to  Plato's  conception  of  a 
world  of  ideas.  It  ia  an  hypostatization  of  the 
universal  aspect  of  things,  i.e.,  of  their  essen- 
tial nature  m  a  logioJ  or  d^nitive  soDse,  and 
in  many  respects  is  a  sMldiur  forecast  of 
H^l's  logic  of  the  absolute.  The  most  dis- 
tinctive difference  between  Spinoza's  world  of 
existences  and  his  world  01  essences  or  at- 
tributes is  that  the  former  exists  in  time,  while 
the  latter  has  no  temporal  being.  But  mortality 
can  pertain  only  to  temporal  being;  therefore 
the  world  of  essences,  being  timeless,  must 
be  immortal.  Furthermore,  the  world  of  es- 
sences is  a  world  of  immanent  being.  Every 
existence  has  a  universal  or  essential  character, 
though  to  realize  this  character  it  must  tran- 
scend its  own  intrinsic  form,  i.e.,  free  itself 
from  whatever  gives  it  particularity.  The  world 
of  essences  thus  has  a  kind  of  being  within 
the  world  of  existences — as  the  immanent  cause 
of  the  latter — ^though  it  does  not  share  its  tem- 
poral limitation.  Now  this  is  precisely  true 
of  tiie  divine  substance}  and  tw  it  is  that  the 
world  of  essences  rqiresmts  the  easential  nature 
of  God. 

Immanent  causation  means  self-causation,  and 
that  which  is  self-determined  is  free.  From 
tills  reasoning  Spinoza  derived  his  doctrine  of 
freedom  to  be  won  in  the  world  of  essences. 
Existeaice  in  the  attribute  is  bondage,  for  each 
existent  thing  ia  determined  by  its  own  causal 
series;  every  particular  object  or  idea  is  sub- 

J'eet'  to  other  objects  cr  ideas,  and  the  form  of 
ts  being  ia  determined  by  titem.  Only  in  non- 
temporal,  self -caused  being,  l.e.,  in  the  universal 
and  immanent,  is  freedom  possible;  (mly  1^ 
identification  with  the  eternal  verities,  with 
substance  or  Qod,  is  immortalify^ — and  with  It 
peace — ^to  be  obtained. 

From  this  conception  springs  Spinoza's  ethical 
doctrine,  developed  in  the  third,  fourth,  and 
fifth  parts  of  the  Bthtoa.  In  its  practical  term 
his  teaching  a— that  everything,  so  far 
as  in  it  lies,  strives  to  ronain  in  its  own  being. 
The  effort  by  which  this  striving  is  manifest  u 
nothing  but  the  actual  essence  of  the  thing. 
This  ^ort,  when  it '  la  in  the  mind  alone,  u 
will;  when  in  mind  and  txidy,  it  is  appetite. 
If  desire  is  satisfied,  we  have  pleasure;  if  not, 
we  hanre  sorrow.  All  affections  and  onotions 
restive  themselves  into  deirire,  j<^,  and  sihtow, 
aeoompanied  by  ideas.  A  thing  is  not  desired 
beoause  it  is  good;  it  is  good  because  it  is  de* 
sired.  Knowledge  of  good  and  bad  can  be  a 
cause  in. the  moral  world,  counteracting  passion 
and  raising  us  from  the  world  of  appetite  and 
mortality  to  the  world  of  eternal  truths. 

Spinoza's  position  In  the  development  of  philo- 
sophical thought  is  in  many  respects  unique. 
He  belonged  to  no  school  and  he  founded  none. 
While  in  a  measure  his  work  was  based  upon 
that  of  his  predeeessOTs,  it  is  too  striklnigly 
Individual  to  oe  eoneeived  a  mere  continuation. 


even  of  Cartesian  thought.  In  the  vigor  and 
comprehensiveness  of  his  conception,  in  synthetic 
daring,  he  must  be  ranked  with  the  greatest 
philosophical  thinkers;  and  though  his  system 

Kve  rise  to  no  seqnoitial  develtqtmenti  he  has 
d  periiaps  the  most  pervasive  infiuenoe  of 
all  modem  philosophers  except  Kant.  Not  only 
metaphysicians,  bnt  poets  such  as  Goethe, 
Wordsworth,  and  Shelley,  have  gone  to  him  for 
inspiration,  and  the  essence  of  his  thought  has 
been  in  large  part  appropriated  in  the  poetic 
pantheism  of  modem  interpretations  of  nature. 
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03),  by  Bonden  (1843-46),  and  by  Van  Volten 
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(Kiel,  1888) ;  Berendt  and  Friedlftnder,  Spinozas 
Erkenntnislehre  (Berlin,  18S1);  Hoff,  Die 
Staatslehre  Spinoztu  ( ib.,  1895 ) ;  Kuno  Fischer, 
Oeschiohte  der  neueren  Philosophie  (Heidelberg, 
1897);  J.  Frendenthal,  Die  LebensgescAichte 
Spinozas  (Leipzig,  1899) ;  Frederick  Pollock, 
Spinoza:  Hia  Life  and  Philosophy  (New  York, 
1899) ;  James  Caird,  Spinoza  (new  ed.,  Ix>ndon, 
1901);  H.  H.  Joachim,  A  Study  of  the  Mthios 
of  Spinossa  (Oxford,  1901) ;  R.  A.  Duff,  Spinoza's 
Political  and  Ethical  PhUotophi/  (New  York, 
1903} ;  J.  Freudenthal,  Spinoza,  sein  Leben  und 
seme  Lehre  (Stuttgart,  1904);  E.  E.  Powell, 
Spinoza  and  Religion  (Chicago,  1906). 

ffiPXNTHAB/ISCOPE.  See  RADia&onvrrr. 
8Pn>A'A  (Lat.,  from  Gk.  0veipa(a,  speiraia, 
meadowsweet).  A  large  genus  of  lierbs  and  low 
deciduous  shrubs  of  the  family  Rosaces,  natives 
of  the  Northern  Hemisphere.  Dropwort  (Spirtea 
fU^>endttla)  uid  meadowsweet  or  queen  of  the 
meadow  {Spirtea  ulmaria,  now  called  SHt^endula 
vlmaria)  are  European  species.  Two  other  spe- 
cies are  shown  6n  the  accompanying  plate.  Many 
species  are  cultivated  in  shrubberies  for  their 
flowed  Spiixea  totnentosa  is  sometime^  called 
hardback.  The  name  "goatsbeard"  Is  applied  to 
Spircea  aruncus,  or  Arunous  Sylvester,  on  ac- 
count of  its  loiu^  panicles  of  white  fiotfers. 

SPIBAIi  (lOi.  spiraUs,  from  Lat  spira,  c(dl). 
A  curve  wMch  during  its  nadual  regreasiiHi 
frcnn  a  point  winds  repeatedly  around  it.  A 


sptau.  or  AMCKoaoMm. 


plane  spiral  is  generated  by  a  point  moving  along 
a  line  aoeordl]^  to  a  fixed  law,  while  ue  line 
revives  unifbmfy  ahont  a  fixed  p(^t  in  the 
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^ane.  A  spiml  which  1b  not  plane  is  gmerated 
by  a  point  moving  on  a  riven  surface  other  than 
a  plane,  abont  a  fixed  ptHnt  according  to  a  glvea 
law,  e.g.,  the  loxodrome  (q.v.).  A  great  many 
■pirals  have  been  etodied.  Of  these  the  most 
common  are  the  spiral  of  Archimedes,  the  hyper- 
bolic, panUxdie,  Cotes%  logarittimio  or  eqid- 
angular  spirals,  and  the  litans. 

The  ^iral  of  Arobimedes,  probably  discovered 
1^  Otrnmi,  has  the  equation  r^aff.  In  tills 
oarve  the  point  moves  with  a  constant  velocity 


IT" 


along  the  radius  vector,  and  the  length  of  the 
radius  is  proportional  to  the  angle  described. 
The  curve  may  be  constructed  by  points  as  fol- 
lows: Draw  a  circle  of  radius  a  about  O  as  a 
centre;  draw  radii  dividing  the  circumference 
into  M  equal  parts,  and  lay      from  O  on  these 

radii  the  distances     — ,  — ,  — ,  etc.   The  cir- 

n'  n*  n*  n 
cle  used  in  tiiis  construction  is  called  the  meaaur- 
ing  circle  of  the  spiral.   If  the  point  so  moves 
that  the  radius  vector  varies  inversely  as  the 
angle  described,  the  curve  is  called  a  hyperbolic 

J, 

or  reciprocal  ^iral.    Its  «qnation  is  r  =  ^ 

k  being  the  circumference  of  the  measuring 
drde.  It  follows  from  the  equation  tittat  an 
infinite  number  of  spires  are  necessary  for  the 
curve  to  reach  the  origin.  Hie  curve  received 
its  name  from  the  fact  that  it  can  also  be  con- 


1  1  ^ 

PAUBOUC  SPtBA.L. 

stracted  by  means  of  an  auxiliary  equilateral 
hypo'bolB.  If  r  variea  directly  as  ue  squara 
root  of  9  the  equation  becomes  f*  =  aS,  and  we 
have  tiie  parabolic  spiral.  The  figure  r^resotts 
the  curve  for  both  positive  and  negative  values 
of  r. 

If  p  denotes  the  perpendicular  distaiiee  from 


tiie  pole  to  the  tangent  at  any  poitA  P  <rf  the 
br 

curve,  and  if  p  =  ■  .  various  spirals  may 

Vo'-t-f* 

be  formed  representing  this  equation.  These  are 
known  as  Cotes'a  ^n>irals,  and  are  of  scientific 
interest,  especially  In  their  relati<m  to  trajecto- 
ries <q.r.).  If  b  =  a  the  eqnatiiHi  is  that  of  the 
lo^ithmic  or  equiangular  ^iraL  The  diarae- 
teristic  property  of  ttSa  spiral  is  that  the  uu^ 
betweeoi  any  radius  veotw  and  the  oHrreaponduig 


LOOASnHlIIO  aPIBU. 

tangent  is  constant  The  equation  of  the  loga- 
rithmic spiral  is  logr  =  afi.  It  is  evident  from 
the  equation  that  the  curve  has  an  infinite  num- 
ber of  spires.  The  evolute  (see  EvmuTE  and 
Involute)  of  the  logarithmic  spiral  is  a  similar 
logurithmic  spiral. 


A  Spiral  in  which  the  square  of  the  radius 
vecUa  varies  invovely  as  the  an^^e  described  is 
called  the  litnos  or  trumpet,  a  curve  described  by 

Cotes  <1682-1716).  Its  equation  is H  =  f.  The 

9 

curve  b^ns  at  infinity  and  winds  round  the 
origin,  but  cannot  reach  it  by  a  finite  number  of 
spires.  Consult:  Pfaff,  Betraohtungen  Hber  die 
Spirale  (Mimich,  1830) ;  Brocard.  Notes  de  hib- 
Uographie  dea  courbes  g^omStriqueg  (Bar-le-Duc, 
1897-89) ;  also  VoutwIIes  AnmOet  de  MatM- 
matiquee  (Paris,  1846,  1860,  1869.  1880). 

SFTRAX  FUKP.   See  Aschihedbs'  Scbew. 

8FIBE  (AS.  flpfr,  stalk.  Ger.  Spier,  needle, 
pointer).  A  high  pyramidal  roof  surmounting 
a  tower.  The  earliest  examples  of  the  spire  are 
the  p^amidal  roofs  of  towers  in  the  Romanesque 
buildings  of  the  eleventh  century  in  France  and 
in  the  Rhine  valley.  In  the  twufth  century,  es- 
pecially in  France,  tiiese  stone  roofs  were  often 
made  octagonal  and  b^an  to  assume  the  slender 
proportions  later  chart^terizing  the  Gothic  spirra. 
In  England  such  spires  became  common  in  the 
thirteenth  century;  in  Italy  the  square  campa- 
nile (q.v.)  was  graerally  preferred  to  the  spire. 
The  earlier  Qerman  spires  were  commonly  of 
wood,  covered  with  slate  or  lead.  In  France  the 
point  where  the  square  tower  meived  into  the 
octogwal  base  of  the  spire  was  marked  1^  angle 
turrets  and  pinnades,  to  which  tabemades  uid 
windo\TO  often  corresponded  in  the  alternate 
faces  of  the  spire.  This  masking  afterward  was 
carried  still  larUier  up  by  galleries,  flying  but- 
tresses,  and  pinnacles,  and  the  outlines  of  the 
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spire  were  serrated  at  the  anglea  wiiii  crockets. 
Before  the  close  of  the  thirteenth  century  the 
masonry  was  often  more  or  less  pierced  wHth 
ornamental  openings,  which  tiie  Germans  in  the 
fourteenth  and  fifteenth  centuries  developed  into 
the  type  of  openwork  or  traceried  spires  seen  in 
the  examples  at  Freiburg,  Strassburg,  Ulm,  Co- 
logne, Vienna,  etc.  Two  of  the  finest  French  ex- 
amples are  those  at  the  west  front  of  Chartres 
Cathedral;  the  finest  English  ^ire  is  that  of 
Salisbury,  406  feet  faig^;  those  of  Cologne  are 
ffl2  feet  higli,  while  those  of  Vioma  and  Strass- 
burg  are  of  nearly  tiie  same  hdgiht  as  Salisbury's. 

SPIBER  A  town  of  Germany.   See  Speteb. 

SFXHIFEB  (Neo-Lat.,  frcnn  Lat.  apira,  coil, 
spire  +  ferre,  to  bear) .  A  genus  of  long  hinged 
fossil  brachiopods  of  Paleozoic  Age.  The  sb^ls 
are  biconvex  with  the  greatest  width  on  the  hinge 
line,  the  hinge  areas  are  well  marked  and  usually 
large,  the  ventral  beak  prraninent  and  overreadb- 
ing  that  of  the  dorsal  valve,  the  surface  marked 
by  strong  radial  folds  or  striatitnis,  and  witii  a 
pair  of  caldfled  ^irally  coiled  brachidia  within 
the  interior  of  the  shelf.  These  brachidia  served 
as  supports  for  the  breathing  organs  and  are 
coiled  in  the  farm  of  oones  with  the  apices  of  the 
cones  directed  towards  the  outer  angles  of  the 
shell.  The  genus  has  many  species,  ranging  from 
the  Silurian  system  npward  into  the  Carbonifer- 
ous  and  distributed  all  over  the  world.  Consult 
Schuchert,  "Synopsis  of  American  Fossil  Brachi- 
opoda,  etc.,"  in  United  States  Geological  Survey^ 
Bulletin  No.  87  (Washington,  1897).  Soe  Plate 
of  Bbachiopoda. 

8FIKIiyLT7H.   See  Baciwa. 

SPimr  (Fr.  eaprit,  from  Lat.  spiritua,  spirit, 
breath,  air,  from  spirore,  to  breaUie).  A  term 
used  in  connection  with  a  variety  of  volatile  sub- 
stances, and  more  especially  with  solutions  of 
volatile  substances  in  alcohol.  Spirits  of  wine 
is  ordinary  (ethyl)  atoohtd;  niriu  of  wood,  or 
pyro^lic  spirit,  is  wood  aloohm,  or  methyl  alco- 
hol; ^irit  of  hartshorn  is  aqueous  ammonia. 
Among  the  ^irits,  i.e.,  alcoholic  solutions,  used 
in  medicine  may  be  mentioned  aromatic  spirits 
of  ammonia,  composed  of  ammtmium  oarbMiate, 
ammonia  water,  aromatica,  and  alcohol. 

SFIBIT.    See  PstchologT;  SouL. 

8PIBITS,  Ardent.   See  Dibtiu^  Liquobs. 

SPIB^ITU  AUSU  ( from  spirttual,  Lat.  apiri- 
twUU,  relating  to  spirit  or  breath,  from  tpiritut, 
spirit,  breath,  air,  from  tpirare,  to  breathe).  A 
term  which,  as  most  commonly  used,  describes 
the  belief  of  those  who  think  that  communica- 
tions are  occasionally  established  between  the  liv- 
ing and  the  dead  who  survive  in  scmie  other  mode 
of  existence.  This  conception,  in  so  far  as  any 
general  acceptance  of  the  doctrine  is  concerned, 
is  probably  not  more  than  half  a  century  old,  al- 
thon^  sporadic  instances  of  the  belief  are  pos- 
siUy  as  aid  as  human  nature. 

In  modem  times  the  first  definite  movement  in 
flie  direction  of  a  general  interest  in  spiritualism 
toc^  place  in  1848  in  America,  and  was  asso- 
ciated with  the  Fox  sisters,  at  Hydesville,  New 
York.  The  phenomena  associated  with  these 
sisters  were  the  traditional  rape  and  knockings, 
the  meaning  of  which  requirea  that  the  experi- 
menter agree  upon  some  certain  number  of  raps 
as  an  indication  of  an  afflrmativt  or  nsgative 
answer  to  questions.  In  more  complicated  mat- 
ten  the  answers  were  spelled  out  by  pointing 
to  letters,  etc  He  modua  operandi  of  the 
communications  is  not  important,  as  it  was 
only  the  familiar  production  of  phydcal  phe- 


nomena supposed  to  be  evidence  of  acme  tran- 
scendental origin.  The  Fox  sisters  (who  moved 
to  Rodiester)  performed  tiieir  wonders  for 
all  dassss  trf  men  and  women  and  nundwred 
among  their  followers  many  inteUigent  people. 
But  opinion  was  divided  as  to  the  value  and  sig- 
nificance of  their  phenomena.  The  more  intelli- 
gent investigators  discovered  fraud  in  than,  and 
finally  the  sisters  confessed  to  the  manner  in 
which  they  had  CMiBciously  produced  the  rape 
and  knocks.  Meantime  the  ocitement  and  intw- 
est  in  qiiritnalism  had  spvead  to  England  and 
the  Crattinent.  It  was  probably  mn<lt  leas  the 
actual  facts  In  Uie  alleged  phenomena  that  cre- 
ated the  widespread  interest  in  the  subject  than 
it  was  two  facts  in  the  mental  ctmdition  of  the 
age  wholly  independent  of  the  inciting  cause, 
"^e  first  was  fhe  immense  strides  which  skepti- 
cism and  criticism  had  made  in  discrediting  the 
older  theology;  the  second  was  the  growing  faith 
in  scioitific  experiment  and  metho&. 

It  was  about  the  same  time  that  hypnotism 
(q.T.)  bsgan  to  arouse  a  scientific  interest  and 
to  oonMbute  to  the  spiritualist's  cause.  It  had 
arisen  about  1770  or  1780  under  Mesmer  and  was 
called  memnerism  (q.v.)  after  him.  But  the 
quackery  and  incautiousness  associated  witii  it, 
encouraged  by  the  inertia  of  scientific  academies, 
brou^t  it  into  neglect,  and  it  was  not  heard 
of  more  until  Dr.  Braid,  of  Manchester,  England, 
reopened  the  question  by  diowing  that  there  were 
genuine  jdienomeiia  in  it  worti^  of  scientific  at- 
tenti(m.  This  was  about  1840.  He  changed  the 
name  of  mesmerism  to  hypnotism  and  employed 
suggesticm  as  the  explanatory  principle  as 
against  magnetic  fluids  of  Mesmer.  But  the 
peculiar  methods  of  producing  hypnosis  and  the 
strange  psychological  susceptibilities  exhibited 
by  hypnotic  patients  were  well  calculated  to  im- 
press the  popular  mind  with  the  belief  in  occult 
forces,  ana  in  q>ite  of  the  scientific  treatment  to 
which  it  has  been  exposed,  it  still  suggests  to 
the  puUic  the  possibility  of  supernormal  phe- 
nomena. Its  facts  were  more  easily  demon- 
strable, and  could  be  put  to  more  dignified  uses, 
than  the  ordinary  absurdities  of  the  stance  room. 

Another  type  of  phenomena  occurred  about  the 
same  time  to  encourage  the  spiritualist  in  his 
gjraieral  thecn-y.  It  was  the  production  of  Andrew 
Jackson  Davis,  who  diseovered  in  1844  that  he 
oould  go  into  a  tranc^  and  that  he  had  a  strange 
power  of  performing  intellectual  feats  in  this 
condition,  whieh  were  not  natural  to  him  in 
his  nonnal  state.  He  made  a  bai^in  with 
two  friends  to  mesmerize  him  and  to  take 
down  in  notes  what  he  said  during  the 
trance.  A  V(^ume  was  published  as  a  re- 
sult representing  the  work  of  fifteen  months. 
His  utterances,  which  were  very  slow  and  de- 
liberate, were  taken  down  verbatim,  and  the  vol- 
nme  was  called  Tho  Primoiplea  of  liatun,B«r  Di- 
vine BeotMUmt,  mtd  a  Voioe  to  Mtmbiiiid.  Tlia 
work  dealt  with  the  i^ysical,  chemical,  apd  vital 
pheniHnena  of  the  oooEnoe,  oa  a  large  aoole,  and 
treated  of  astronomical  matters  in  a  manner  to 
excite  curiosity,  especially  when  the  prediction  of 
a  new  planet  was  vnified  soon  afterward  hv  the 
discovery  of  Neptune  by  Leverri^  and  Adams. 
At  the  same  time  the  man  was  practicing  clair- 
vOTanee,  and  the  bode  asserted  the  existence  of 
spirit  commuuicatiMi.  But  it  was  not  the  philo- 
sophic nature  of  the  work  that  gave  It  ite  influ- 
ence.  It  was  the  apparent  illiteracy  of  the  man 
who  produced  it,  and  its  association  with  doir^ 
Tt^ance  and  lUl^ed  qtirit  communicatioos. 
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Davis  himself  said  thai,  up  to  the  time  of  his 
work,  be  had  read  but  one  book  in  his  life, 
and  this  was  a  romance  called  Three  Spaniarda. 
This  claim,  however,  seems  to  be  fairly  well  con- 
troverted, and  it  is  probable  that  the  man  had 
read  aeioitiflc  matter  in  a  casual  way.  But  no 
amoimt  of  casual  reading  will  eatily  explain  in. 
a  nwrmal  way  the  ^ytcanatic  character  of  this 
work.  I^re  are  indicaticms  in  the  man's  Ms- 
toTy*  and  the  feast  that  he  was  clairvoyant  or 
subject  to  the  trance  state  is  evidence,  that  his 
was  a  renuu'kable  case  of  secondary  porsmality. 
See  Double  CoirscioasNESB. 

In  1863  a  work  was  published  by  Judge  Ed- 
monds  and  Dr.  George  Dexter  that  was  second  in 
faitere«t  <mly  to  that  of  Quvis.  Mr.  Edmcntds 
wms  a  judge  of  the  Supreme  Court  of  New  York 
State  and  Dr.  Dexter  was  an  eminently  respect- 
able citizen  of  New  York  City.  Heir  attention 
had  been  called  to  the  subject  of  spiritualism  by 
the  excitement  about  the  Fox  sisters,  and  they 
set  about  investigation  for  themselves,  and  soon 
developed  personal  ph^omena  of  a  peculiar  in- 
terest. They  entered  up<m  a  system  of  experi- 
ments  in  oo^>»ation  upon  themselvee  and  vari- 
ous mediums,  witii  the  result  that  th^  pnUiahed 
a  woi^  which  soon  became  classic,  owing  to  the 
reputation  of  the  authors.  The  phai(nnena  re- 
corded and  described  purported  to  represent 
more  or  less  direct  conunimications  with  discar- 
nate  spirits.  At  first  they  investigated  with  a 
view  to  ascertain  whether  the  phen<nnena  were 
genuine,  in  any  sense  of  the  term,  and  having 
eonvineed  themselves  that  th^  were  dealing  with 

Siritistic  influoices,  ther  published,  as  the  bulk 
their  work,  tho  alleged  messages  fran  Sweden- 
horg  and  Bacon,  and  Uie  respectabilify  of  the 
men  availed  to  carry  their  work  throng  many 
editions.  But  the  subject  of  secondary  person- 
ality was  not  understood  in  tlieir  time,  and  was 
not  worked  out  tmtil  a  generation  later,  yrhea 
the  result  was  to  discredit  the  spiritistic  claims 
of  Edmonds's  and  Dezter's  work. 

Tite  most  remarkable  personalty,  however,  in 
this  movement  was  William  Stainhm  Moses.  He 
was  bom  in  1839  and  was  educated  at  Oxford,  in 
England,  becoming  a  clergyman  in  tiie  Estab- 
lished church.  In  1872  he  became  interested  in 
spiritualism  through  his  friend,  Mrs.  Speer,  and 
soon  developed  mediumistic  powers  in  himsdf. 
He  fought  against  their  influence  on  his  mind  for 
a  kmg  time,  but  his  skepticism  was  finally  over- 
oome,  and  he  became  a  spiritualist,  and  aban- 
doned the  church,  and  at  last  became  the  e^tor 
tii  the  diief  miritnalist  paper,  Light.  No  on* 
ever  questioned  bis  sincerity  and  honesty.  The 
phenomena  which  be  records  were  of  a  type  and 
variety  which  tend  to  excito  astonishment.  Iliey 
included  the  physical  and  the  trance  phenomena, 
of  the  usual  kind,  such  as  the  allied  movements 
of  physical  objects  without  con^t,  and  even 
throu^  other  matters,  and  automatic  writing 
evinc&g  the  personal  identity  of  deceased  per- 
sons and  the  spiritnal  and  hortatory  cotdUM  of 
diseamato  spirits  long  since  deceased.  His  two 
works,  Spirit  Identity  and  Spirit  Tmtohimg; 
were  widely  read.  But  he  resented  scientlfie  in- 
vestigation because  be  thought  it  a  reflection  on 
his  honesty,  and  hence,  thou^  there  is  some  in- 
dependent testimony  to  the  nature  of  his  phe- 
nomena, they  depend  mostly  upon  his  own  assev- 
erations; and  though  there  is  no  reason  to  im- 
peach the  probiy  of  these,  neither  he  nor  his 
contomporaries  redconed  snffidently  witii  the 
problems  trf  abnormal  psyeholt^  and  Kcondury 


personality  to  assure  the  elimination  of  influ- 
ence in  the  production  of  the  phenomena  that 
were  quito  compatible  with  honesty  and  yet  were 
incongistent  with  their  supernormal  character. 

After  the  excitement  produced  b^  the  Fox  sis- 
ters, there  appeared  a  perfect  inundation  of 
similar  and  more  questitmable  pwfonnances  in 
tiie  person  of  all  sorts  of  traveling  mediums.  Hie 
popular  ooncepiion  of  spiritualism  was  soon  de- 
termined by  the  methods  of  this  class  of  impos- 
tors. Their  demtmstrations  took  the  form  of 
cabinet  stances,  matorializationa,  slate-writing 
performances,  and  tricks  that  are  easily  imitable 
by  the  prestidigitator.  To  this  day  the  general 
public  has  no  other  conception  of  spiritualism 
than  that  which  is  famished  Yij  the  most  absurd 
and  most  totvial  legerdemain.  Finally  tiie  indif- 
ference of  the  public  after  discovering  the 
futility  of  such  methods  and  the  influence 
of  the  Report  by  the  Seyfoert  Commission 
(see  below)  caused  the  interest  in  such  phe- 
nomena to  decline.  The  Society  for  Psychical 
Beseareh  (see  PsTOHlOAi,  RjHlli&BCH,  Societixs 
FOB)  also  had  its  share  of  tiie  credit  in  this  de- 
imclatitm  of  the  movement. 

To  this  period,  contemporaneous  with  Hoses 
and  awarently  combining  the  phenomena  de- 
scribed by  him  and  the  performances  of  the 
average  trickster,  belonged  David  D.  Home,  who 
created  an  enormous  sensation  throughout  Amer- 
ica and  Europe.  He  received  the  attention  of 
Sir  William  Crookee,  and  a  group  of  experimaits 
involving  all  awts  of  ph^cal  miracles  which 
stiU  mystify  atodents  iriio  hare  wmfldaioe  in 
Crookes. 

What  the  Society  for  Psychical  Research  has 
aooomplished  tends  to  show  that  the  methods  of 
physical  science  which  had  captivated  the  last 
generation  are  not  adequate  to  cope  with  the 
problem*  of  spiritualism.  It  has  been  shown  to 
be  a  psycbolofi^cal  problan  that  must  compre- 
hend the  whole  field  of  normal  and  abnormal  psy- 
chology,  including  in  the  latter  all  the  phenmnena 
of  automatism,  sensory  and  motor,  iUusicm,  bal- 
ludnatioo,  seocMidary  perwrnalify,  hystoia,  in- 
saniy  €/t  the  Innenmial  sort,  and  the  various 
byperMthesias.  Hw  consequence  of  all  this  baa 
been  to  soggeat  that  nether  fraud  nor  spirits  are 
always  necessary  to  account  for  seemingly  super- 
normal phenomena.  We  are  being  made  ac- 
quainted with  a  vast  fund  of  facts  in  connection 
with  subliminal  consciousness  which  are  well  cal- 
culated to  strike  the  unwary  as  of  a  spiritistic 
rigniflcanoe,  but  wbidi  are  really  phoioniena  <rf 
irresponriUe  secondary  personalities.  These  per- 
sonalities, like  the  dream  life  of  normal  people, 
are  apparently  quito  as  liable  to  deception  as 
are  the  states  of  consciousness  of  everyday  life. 
However,  the  range  and  capacity  of  the  powers 
of  subliminal  states  have  not  yet  been  exactly 
determined. 

About  the  same  time  that  the  Society  for  Psy- 
chical Beeeaidi  was  founded  a  Mr.  Seybert  gave 
a  fund  to  the  University  of  Penn^lvanla  for  the 
investigation  of  s]^rttualism,  and  tiie  Seybert 
Ccmunissimi  was  appointed  for  the  purpose.  The 
commission  exposed  many  of  the  orainary  frauds 
of  profeesicmal  mediums,  and  ite  conoluaitms 
were  adverse  to  the  usual  spiritistic  claims. 
After  publishing  a  Rtpfort,  the  cmnmissian  ms 
allowed  to  lapse. 

In  Germany  and  Ftmnee  the  movement  has  had 
a  similar  history  and  ontocnne.  In  Germai^ 
Reichenbach  was  the  most  important  investi- 
gator, 1^  in  France  Cahagnet  and  Da  Potet 
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are  the  principal  men  of  interest.  This  was  in 
the  earlier  period.  Later  we  have  Karl  du  Prel, 
A.  N.  Akaakoff,  a  Rossian,  and  Schrenok- 
Notzing,  who  manifested  interest  in  tiie  subject 
and  wrote  f  reefy  upon  It. 

In  recoit  years  vm  ProoeeSintgt  of  the  Society 
for  Peychical  Research  have  recorded  data,  espe- 
cially in  the  phenomena  of  coincidoital  appari- 
tions and  experiments  with  a  Mrs.  Piper,  a  Bos- 
ton medium,  which  stKne  of  the  members  have 
thought  favorably  c<Kiflrm  the  possibility  of  the 
spiritistic  theory.  She  has  been  the  subject  of 
experiment  for  nearly  ISvears.  This,  with  two 
votumes  of  Mr.  F.  W.  H.  Ifyera,  has  had  the 
effect  of  reviving  an  interest  in  the  general  prob- 
lem. But  the  subject  most  still  run  the  gantlet 
of  scientific  dcn>ticism  and  iuTcetigation.  The 
early  history  01  the  movement  has  been  bo  in- 
fected with  charlatanism,  fraud,  half-baked  sci- 
ence, and  various  forms  of  radicaliam  in  religious 
and  social  matters  as  to  put  it  under  abey- 
ance by  the  critically  intelligent  part  of  the 
oonununify. 

It  is  n<n  possible  to  determine  with  any  acea- 
racv  the  number  of  adhsroits  to  the  spiritualistic 
belief.  Spiritualists  are  certainly  very  numer- 
ous, and  have  many  thriving  organizaticHis. 
These  take  the  form  of  the  ordinary  church.  It 
is  claimed  that  they  have  nearly  360  churches 
and  over  200,000  monbers.  It  is  probable  that 
the  number  of  believers  far  exceeds  this  figure. 
Ttiet^  is  nothing  in  the  bdief  to  suggest  the  ne- 
cessity of  organizatitm  as  in  the  orthodox  Chris- 
tian Church.  Their  periodicals  are  quite  numer- 
ous. Light,  a  weekly,  published  in  Ixmdon,  Eng. 
land,  is,  perhaps,  the  best.  The  Banner  of  Light 
is  published  in  Boston,  Mass. 

Bibliography.  Edmonds  and  Dexter,  Bpirit- 
valitm  (New  York,  I8fi4-<6fi) ;  Mrs.  De  Morgan, 
From  Matter  to  Bpirit  (London,  1863)';  A.  R. 
Wallace,  Mwtolea  and  Modem  Bpiritualiem  (ib., 
1876) ;  Earl  du  Prel,  PhUotoph^  of  Myttioim 
(Eng.  trans.,  ih.,  1880);  Frank  PodnuMv,  As- 
pects of  Ptychioai  AeteonA  (ib.,  1807) ;  Parish, 
Hailuanationg  and  lUutiont  (ib.,  1897) ;  Flam- 
marion,  L'lnoonnu  (Paris,  1899) ;  Floumoy,  Des 
Indet  A  la  planite  Mart  (Geneva,  1900) ;  Frank 
Podmore,  Modem  BptrituaHm  (London,  1902) ; 
F.  W.  H.  Myers,  Human  Pertonality  and  ita  Sur- 
vival of  Bodily  Death  (2  vols.,  New  York,  1903; 
abridged  ed.,  ib.,  1907 ) ;  Hereward  Carrington, 
i*Ay»w»t  Pikenomena  of  Spiniwai»m  (Bovton, 
1007) ;  D.  P.  Abbott.  BeMmd  the  Baemee  with 
the  Mediwna  (Chicago,  1907);  Giuseppe  lisp- 
poni,  Hypnotiem  and  Bpiritiem  (Eng.  trans., 
New  York,  1907);  Hereward  Carrington,  Bu- 
aapia  Palladina  and  her  Phenontena  (ib.,  1009) ; 
A.  E.  Tanner,  Btudiea  in  Bpiritiem  (ib.,  1010) ; 
Frank  Podmore,  Jfetoer  Bpiritualiem  (ib.,  1011) ; 
Theodore  Floumoy,  Bpiritiemt  and  Peyohology 
(Eng.  trans,  by  Herewwd  Carrington,  ib.,  1911 ) ; 
J.  H.  Hyslop,  Boienee  amd  a  Future  Life  (Bos- 
ton, 1906 ) ;  id.,  Bnigmae  of  PeyiAio  Reaearah 
(ib.,  1906);  Id.,  Payehiodl  Reaearoh  and  Bur- 
vival  (LfHidtm,  1913).  Consult  also  publications 
of  English  and  Amwloan  Soeisties  for  Rqrdilcal 
Research. 

SPrRTFUAIJSTS.    See  Libebtuibb. 

SPI'BOCEJB^A  PAZ/UDA  (Neo-Lat., 
from  Gk.  omfio,  speini,  ooU  +  x<^^)  cA«M> 
flowing  hair,  and  Lat.  paUidue,  pale) .  Hie  spe- 
cific organism  of  qrphUis,  a  very  motile  Bpiril- 
Inm,  discovered  by  Sdiaudlnn  (q.v.)  and  Hoff- 
mann in  1006.  This  spiroduBta  Is  from  four 
to  10  micnanilllmeterB  kog  and  haa  a  pdsted^ 


nfmretractile,  spirally  curved  body,  di£Seult  to 
stain.  The  organism  is  very  motile,  moving  in 
three  ways:  rotation  on  its  own  axis;  whiplike 
undulation  without  loocHnotion;  and  forward  and 
baekward  movements.  It  has  been  found  in  al< 
most  every  tissoe  d  the  bodr  <tf  the  npfallitic, 
in  the  blood  in  even  the  ■mallest  capillaries,  in 
saliva,  in  tiie  l«ain,  in  cerebrospinal  fluid,  in 
the  initial  and  secondary  lesltms  of  acquired 
syphilis,  and  in  the  organs  of  eongenitaUy  syph- 
ilitic persons,  from  the  newborn  infant  to  the 
fully  developed  man  or  woman.  There  exist 
sev«-al  other  varieties  of  spirochntte,  all  be- 
longing to  tiie  goiuB  of  flagellated  protosoans* 
sum  as  Bptroehata  oarteri,  whidi  causes  Indlaa 
relapsing  fever;  Bp.  duttoni,  the  cause  of  African 
relapsing  fever;  Bp.  ohermeieri,  the  specific  cause 
of  relapsing  fever;  8p.  pertermie,  which  causes 
yaws  (q.v.)  ;  etc.  See  Stphujs. 
•  SPIBOPHTTON  (Neo-Lat.,  from  Gk.  erapa, 
coil,  twist,  spire  -|-  0wr6r,  phyton,  plant). 
A  supposed  fossil  alga  found  in  rocks  of  De- 
vonian age.  It  presents  a  flshellate  ezpanrton 
wiUi  a  central  pit  fnnn  which  radiate  ourvad 
ribs  as  from  the  centre  of  a  vortex.  The  surfaces 
of  the  Es<^niB  grit  of  Lower  Devonian  age  in 
eastern  New  York  and  Pennsylvania  are  covered 
with  these  fossils.  The  genus  is  known  also  in 
the  Carboniferous  rocks,  and  it  has  been  described 
from  European  looJities  imder  the  name  of 
Taonurue.  Recent  investinti(»is  have  proven 
it  to  be  tanaei  by  snooesdve  imUngB  ot  sedi- 
ment along  tiie  radial  ride  of  a  curved  burrow 
which  was  shifted  with  each  juu^ing,  tiie  aper* 
tura  ronalning  stationary.  The  animal  which 
produced  these  structures  was  probably  a  seden- 
tary polychsetous  anndld.  See  Sarle,  "Prelim- 
inary Note  Ml  the  Nature  of  Taomtnt*,*'  in  Pro- 
ceedings of  the  Booheater  Aoodmy  of  Beienoee, 
vol.  iv  (Rochester,  1006). 

SFIB/CXA  (L«t.,  dim.  of  epira,  coil,  spire). 
A  genus  of  small  decapod,  dibranidiiate  o^hsp 
lopods,  comprising  two  or  three  nwdea,  and 
constituting  the  family  Spindidn,  with  internal 
skeleton  in  the  form 
of  a  nacreous,  dis- 
coidal  shell,  tiie 
whorls  of  which  are 
not  in  contact  with 
one  another,  and 
which  are  divided  into 
a  series  of  diunbers 
1^  partitions  pierced 
by  a  ventral  tube  or 
siphuncle.  The  ani- 
mal has  minute  lat- 
eral fins,  and  six  rows 
of  anaU  sudcers  on 
the  arms.  The  three  spmtru. 
species     etmstituting    1,  uimsl.  idtowfac  poMm  o( 

r dwdi  ta 

deep  waters  of  tropi* 

cal  seas.  In  internal  anatomy  BpinUa  is  a  true 
dibrancbiate,  having  two  brancbia  and  an  ink 
bag.  It  has  the  peculiar  feature  that  tiie  hindw 
end  of  the  body  acts  as  a  suctorial  disk  for 
fastoiing  itself  to  foreign  bodies. 

The  genus  BpinUa  is  not  known  in  a  fossil 
state,  but  it  has  ancestors,  8pir%Uiroetra  and 
BpfruUroetrina,  in  the  Tertiary  demits  of  Italy. 
Iliese  latter  have  remnants  of  tiie  guard  at  the 
apical  portion  of  the  shell,  which  Mtnre  ssems 
to  indicate  the  descent  of  Bmrula  from  ■oue  furiii 
of  shell-like  Belemniies.  Sse  CKnuuxQOA.. 

ttFTTAUrCBLDB.    An  eastern  district  of 
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Lond<m,  England,  in  Whitecfaapel,  adjoining 
Bethnal  Green.  It  is  a  mannfooturing  district 
inhabited  cliiefl;  by  the  poorer  class  of  popula- 
tion, and  hy  silk  weavers,  desoendante  of  French 
Hiigacmota.  It  is  the  seat  of  the  Spitalflelda 
market,  ^titalflelds  derirea  its  name  fnnn  the 
Hospital  of  St.  Mary,  founded  in  1197.  Pop., 
1901,  27,966;  1911,  28,172. 

SPIT'HEAD.  A  roadstead  off  Portsmouth, 
England,  separating  the  Isle  of  Wight  frcHu  the 
mainland  on  the  northeast  (Map:  England,  E 
6).  It  is  14  miles  long  by  4  miles  in  average 
breadth,  and  reedveB  its  name  fnnn  the  Spiti 
a  sand  bank  stretching  sooth  from  the  English 
shore  for  three  miles.  Fortified  by  dreular 
towers,  and,  except  on  the  southeast,  protected 
from  all  winds,  it  is  a  favorite  anchorsge  of  the 
British  navy,  styled  by  international  lawyers 
the  Queen's  Chamber,  on  account  of  its  security. 

SPIiyTA,  FsiEDiaaicH  Adolp  Wilhelu  ( 1852- 
).  A  German  I^otestant  theologian.  He 
was  bom  at  Wittlngen,  Hanover,  and  was  edn* 
cated  at  GMtingen  and  Erlaagm  universities. 
After  filling  sev^al  minor  edncatlonid  and  pas- 
toral portions  he  was  pastor  at  Ober-Euael 
(1881-87)  and  was  then  appointed  nniversity 
preacher  and  professor  of  New  Testament  exe- 
gesis and  practical  theology  at  Strassbur^.  In 
1896  he  became  coeditor  of  the  Monatsachrxfi  /Or 
Oottetdientt  und  Kirohliohe  Kuiut.  His  works 
include :  Die  ApotttHgemshichie,  Mrs  Qnellen  wnd 
derm  gwtAidhtliohm-  Wert  (1891) ;  Zur  Reform 
det  evangOiaehm  fultut  (1891);  Zur  Qe- 
seMoftto  und  Literatur  dea  TJnOuritUiitvmt  (3 
1893-1907) ;  i^ems  whI  die  Bmdmmi^im 
(1909);  Daa  Joh<Mne9-Bvoing«Uim  als  Quelle 
der  Oeachiohte  Jent  (1910). 

8PITTA,  Kabl  Johann  Philipp  (1801-S9). 
A  German  religious  poet,  born  in  Hanover.  He 
was  educated  at  GIVttingen  and  from  1824  to 
1828  was  a  tutor  at  LOne,  and  there  wrote  the 
best  of  his  hymns.  Afterward  he  was  vicar  or 
pastOT  in  several  churches,  and  in  1869,  shortly 
before  his  death,  was  made  aapwintending  cleigy* 
man  at  Burgdorf.  His  hymns,  contained  in 
Paalter  und  Sarfe  (1833;  rev.  with  bibliograph- 
ical note  by  bis  son  Ludwig,  1890;  Jubilee  ed., 
190 1 ) ,  and  in  the  NachgeloMme  gei^liohe  JAeder 
(1861  and  often),  rank  hi^  in  Uie  German  spir- 
itual song  of  the  century,  and  attained  great 
popularity  by  thdr  freshness  of  thought,  purity 
of  style,  depth  of  smtiment,  and  finished  form. 
Consult  Mfinkel,  P.  Spitta  (Leipzig^  1861;  2d 
«d.,  by  Majer,  Bremen,  1891). 

SFITTA,  Philip  (1841-94).  A  Qerman 
musical  scholar,  bom  at  Wechold  in  Hanover. 
He  studied  philology  at  the  University  of  G^t- 
tingen,  and  taught  at  the  Gymnasium  In  Son- 
dersliauaen  (1866-74)  and  then  at  Leipzig* 
The  appearance  of  the  first  volume  of  his 
monumental  Bach  Uf^raphy  in  1873  won  for 
him  international  Teputatioa,  so  tiiat  in  1875 
lie  was  called  to  Berlin  to  be  professor  of  the 
history  of  music  and  Beeretary  of  the  Rcmtl 
Academy  of  Arts.  In  1891  he  was  made  Pnvy 
Councilor.  He  died  in  Berlin.  His  biography 
of  Bach  (2  vols.,  1873-80),  still  the  standard 
work,  combines  the  results  of  profound  scholarly 
research  with  a  rare  esthetic  appreciation.  The 
influence  of  his  method  in  all  fields  of  musical 
investigati<m  has  been  enormous,  as  is  proved 
by  the  work  of  his  pupils,  amonsr  whom  was 
lux  Friedllnder  <q.T.).  "Bb  oontnbnted  to  the 
foremDst  musieal  journals,  and  edited  a  critical 
editioo  of  the  organ  woi^a  of  Buztdmde  (2 


vols.)  and  the  complete  worlts  of  SchUtz  (16 
vols.).  From  1885  till  his  death  he  was,  with 
Chrysander  and  Adler,  editor  of  the  VimrMjahn- 
tohrift  fUr  Mutikioieteneohaft. 

SPITTUia-  SNAKE.   See  Naja. 

SFIlZBXBaEN,  splts^-gen  or  -Mr-gsn. 
An  Arctic  archipelago  lying  pnncipally  between 
long.  10°  and  28°  E.  and  from  lat.  76°  30^  to  80" 
30'  N.  (Map:  Arctic  Region,  G  4;  World,  East- 
ern Hemisphere,  B  22).  The  laigest  islands  are 
West  Spitsbergen  (15,000  square  miles).  North* 
east  Land  (4000  square  miles).  Edge  (2600 
square  miles),  Barents  (1000  square  milra),  and 
Prinoe  Charles  Foreland  (900  square  miles). 
Northeast  Land  is  covered  with  high  inland  ic^ 
as  is  the  greater  part  of  West  Spitzbergrai,  whore 
ice-free  peaks  appear,  the  hi^est  being  Diadem, 
4160  feet.  Discovered  by  the  Dutch  (1596} 
under  Barratts,  Heemskerck  and  Rijp  at  its  ex- 
treme northwestem  parts,  its  area  was  extended 
by  Hudson,  Prinoe  Charles  Foreland  (1607); 
Poole,  Ed«e,  Edge  Island  (1614) ;  Marmaduke, 
Smyths  luand  (now  Northecuit  Land)  and  Bar- 
ents Island  (1617).  (See  Folam  Rbsb&bch.) 
Hie  climate  is  harsh,  the  tonperature  ranging 
tnm  40*  F.  in  July  to  —  10*  F.  in  February. 

Urough  intensive  hunting  whales,  seals,  wal- 
rus, foxes,  and  reindeer  have  practically  disap- 
peared. Only  14  species  of  fish  are  found  in  its 
waters.  Flowering  plants  somewhat  exceed  100  in 
number.  While  there  was  a  luxuriant  Miocoie 
vegetatirai  (cypresaes,  oaks,  etc.)  only  a  tiny  wil- 
low creeps  al<mg  favored  spots  to-day.  In  recent 

Sin  the  archlpelaffo  has  l>ecome  of  eoonunio 
portanee.  Tbe  phosphate  discoveries  of  Ka- 
thorst  and  Wilander  (1870)  proved  teinporarlly 
unprofitable.  The  existence  of  coel  in  Spitsber- 
gen has  been  known  for  three  centuries,  but  the 
first  full  cargo  was  shipped  in  1890.  Recently 
extensive  areas  of  valuable  coal  have  been  lo- 
cated and  exploited  1^  American,  British,  and 
Swedish  companies.  Forty  tlwusand  tons  were 
shipped  to  Europe  hy  one.  oomitti^  in  1912.  The 
main  field  <tf  operaticm  is  on  the  soutii  side  of  Ice 
Fiord,  where  large  forces  are  engaged  in  mining, 
the  largest  number  Iwingat  Advent  Village,  the 
American  settiement.  Three  wireless  Btoti<His 
keep  Spitd>ergen  in  touch  with  the  outside  wwld. 

mternational  conventions  have  considered 
without  definite  conclusion  tbe  important  point 
of  the  sovereignty  of  the  archipelago,  which  will 
probably  be  goraned  by  a  otHiunission.  In- 
stazusea  of  lawlesaneas,  disputes^  eonflieting 
claims,  and  wanton  deetrnqtim  of  came  have 
been  of  not  infrequent  oeGurr«ao&  See  Folab 
Reseabch. 

Bibllograidiy.  Sir  Martin  Conway,  Firet 
Oroming  of  BpitiAergen  (London,  1807);  SoWy 
Voyages  to  Spitebergett,  published  by  tiie  Hak- 
luyt  Society  (ib..  1004) ;  Sir  Martin  Conway, 
Noman's  Land:  Biatory  of  Spitsbergen  (New 
York,  1906);  Nathorst,  Hnlth,  and  De  Gew, 
Bwe^h  Bwpiorationa,  17S8-1908  {Stockholm, 
1909) ;  A.  W.  Greety,  Bamdhook  of  Potor  Die- 
ooveriee  (Bostcm,  1910) ;  Raestad,  ''Le  Spitsberg 
dans  IHiiBtoire  diplcHnatique,"  in  La  04ographie, 
vol.  xxiv  (Paris,  1012) ;  Rudmose-Brown,  "Spits- 
bergen Id  1914,"  in  OeoyrapMsoI  Jounua  (Ixm- 
don,  July,  1916). 

SPITZ  DOa,  or  PamuuH  Doe.  See  Shbep 

DOQ.  

8FIT23C&,  Edwabd  Csabub  (1862-1914). 
An  Ameriean  psychiatrist,  bom  in  New  York 
City.  He  was  educated  at  New  York  University 
(M.D.,  1878)  and  in  Leipslg  and  "fHenna.  He 
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served  as  interne  in  the  New  York  City  Aflyliun 
for  the  Insane,  was  professor  of  medical  juris- 
prudence and  diseaseB  of  the  nervous  system  in 
the  New  York  Post  Graduate  Medical  School  and 
HoBpital  from  1886  to  1887,  and  was  editor  of 
the  Amerioan  Journal  of  Nettrology  from  1881 
to  1884.  In  1890  he  held  the  presidency  of  the 
American  Neurological  Association.  Spitzka  was 
well  known  as  an  alienist  and  acted  as  such  in 
the  trial  erf  Quiteau,  assassin  of  President  Gar- 
fleld.  His  writings  include  A  Treatise  on  In- 
sflwity  (1888)  and  many  numographs. 

SFnSWSO,  BpIts'v&K,  Kabl  (1808-85).  A 
German  genre  and  landscape  painter.  Althoi^h 
self-tan^t  in  art,  he  was  one  of  the  most  orig- 
inal figures  in  the  art  world  of  Munich,  his 
native  ci^,  the  most  genial  exponent  of  the  hu- 
morous genre.  He  d«)icte  German  life  of  the 
forties  with  realism,  humor,  poetic  fancy,  and 
a  delicai^  learned  from  tiua  old  masters.  In 
color  his  paintings  are  superior  to  most  oonteni' 
pora^  German  work.  Ammg  tiie  best  known 
are  "The  Poor  POet"  ( 1837 ) ,  "Two  Hermits"  and 
a  "Scholar  in  the  Attic"  (1882),  all  in  the 
Pinakothek,  Munich:  "The  Hypochondriac"  and 
five  others  in  the  Schack  Gallery,  Munich ;  "Going 
to  Churdi  Near  Dachau"  (1862),  in  Dresden; 
"His  Reverence"  and  four  others  in  the  National 
Gallery,  Berlin.  He  also  ccmtributed  frequent^ 
to  the  Flicgmde  BUtter.  Consult:  the  mmo- 
ra«ph  by  Uhde-Bemays  (Munich,  1013)  and 
IUcIuu*d  Muther,  History  of  Modem  Painting 
(New  York,  1907) ;  and  for  r^roductions,  Spitn- 
wg  Mappe  (Munich,  1887)  and  Spiteweg  Album 
(ib.,  1888). 

8PI«AY.  Hie  sloping  or  beveled  opening  in 
window  recesses  and  otiier  such  openings.  Also 
the  comer  taken  off  the  outer  an^e  of  these. 

SPLEEN  (Lat.  eplen,  Bpleea).  The  largest 
and  most  impintant  of  t^  so-called  ductless 
0anAa.  It  is  genially  oval  in  form,  somewhat 
eoneavo-eonver,  soft,  raittl^  hi^y  vascular,  of 
a  dark  bluish-red  color,  and  situated  in  the  left 
hypochondriac  r^<m,  its  interior  otmcave  sur- 
faoe  embracing  the  cardiac  end  of  the  stomach 
and  the  tail  of  the  pancreas.  In  the  adult  it  is 
normally  about  6  inches  in  length,  3  or  4  in 
breadth,  an  inch  or  an  inch  and  a  half  in  thidc- 
nees,  and  weighs  atwut  7  ounces.  At  birth  and 
throu^  most  of  lif^  its  weight,  proportioned  to 
the  body,  is  as  1  to  8S0;  in  old  age  it  decreases 
in  weight,  the  ratio  being  1  to  700.  The  size  of 
the  spleen  is  increased  after  gastric  digestion, 
and  is  large  in  highly  fed  uid  small  in  starved 
animals.  In  infections  diseases,  sudi  as  in 
typhoid  fever,  and  in  chronic  malaria,  it  is  much 
enlai^ed,  weighing  occasionally  from  18  to  20 
pounds,  and  constituting  what  is  popularly 
known  as  the  ague  cake. 

The  aptem  is  iimsted  externally  by  the  pwi- 
toneum  and  inside  this  hy  a  fibrous  capsule  giv- 
ing off  from  its  inner  surface  numerous  small 
fibrous  bands  termed  /rodeouto,  which  imite  at 
numerous  points  with  one  another,  and  run  in 
all  directions.  The  parendiyma  or  true  sub- 
stance of  the  spleen  occupies  the  interq>aces  of 
the  abovenlescribed  areolar  framework — a  soft 
pulpy  mass  of  a  dark  reddish-brown  color,  cna- 
siBung  of  colorless  and  colored  elements.  The 
colorless  elements  are  granular  matter,  of  nuclei 
about  the  size  of  the  nd-blood  didcs,  and  a  few 
nucleated  vesicles,  and  constitute  one-half  or 
two-thirds  of  the  whole  substance  of  the  pulp  -in 
well-nourished  animals,  while  they  diminish  in 
Bunber  and  sometimes  disappear  in  starred 


animals.  Hie  colored  elemoits  consist  of  red- 
blood  disks  and  of  colored  ewpusdes  either  free 
or  included  in  cells;  sometimes  milled  bbod 
disks  are  seen  included  in  a  cell,  but  more  fre- 
quently the  inclosed  disks  are  lUtered  in  form 
and  color  as  if  undergtnng  retrograde  metamor- 
phosis. Besides  these,  numerous  de^-red,  or 
reddish-yellow,  or  blade  ccHrpusclee  and  crystals, 
closely  allied  to  the  hsmatm  of  the  Uood,  are 
seen  diffused  through  the  pulp  substance. 

The  venous  blood  of  the  spleen  is  carried  away 
by  the  q>lenio  vdn,'  which  e(mtributes  to  fonn 
the  great  portal  vmous  afysten,  distributed 
throui^  tiie  liver;  while  arterial  blood  is  sup- 
plied by  the  splenic  artery,  the  largest  branch  of 
the  cceliac  axis.  The  branches  of  this  artery 
subdivide  and  ramify  like  the  brandies  of  a  tree, 
with  the  Malpighian  or  eplmio  oorpmoUa  at- 
tached to  them  like  fruit.  These  n)lenic  cor- 
puscles, originally  discovered  by  M^pighi,  are 
whitish  spherical  bodies,  whUii  are  tdther  con- 
nected with  the  snullOT  uterial  branches  by 
short  pedicles,  or  lie  upm  their  sheaths.  They 
vary  in  size  and  numb^,  their  diameter  usually 
ranging  from  ^  to  ^  of  an  inch.  Each  con- 
sists of  a  memoranous  capsule,  homogeneous  in 
structure  formed  by  a  prt^ongatitm  frt»n  the 
sheath  of  the  artery.  The  blood  ci4>illaries  form 
a  delicate  plexus  within  these  corpuscles. 

Hm  office  of  the  spleen  in  t&e  human  economy 
is  not  fhorou^ly  understood,  but  thwe  is  con- 
siderable evidence  to  show  that  this  organ  nay 
act  as  a  stordiouse  of  nutritive  materbU;  that 
it  is  engaged  in  the  formation  of  Uood  oor- 

Eusdes,  both  red  and  white,  particularly  the 
itter;  that  in  it  worn-out  and  nhauated  red 
corpuscles  undergo  disint^ration;  that  it  has  a 
special  nitrogenous  metabolic  function;  and  that 
it  acts  as  a  reeorvoir  in  connection  with  the 
portal  drculation.  Beddes  this  it  is  knowu 
to  have  an  internal  secretitm  whidi  is  believed 
to  have  a  stimulating  infiurace  on  the  stomach 
and  digesticot  generally,  as  well  as  upon  the 
muscles  of  the  intemiaes.  See  Sksriohs, 
Intebnal. 

SPLEEN  WOBT.  See  AsPUElinnc,  and  Col- 
ored Plate  of  Fbbhs. 

SPLENIC  (splenik  or  splS'nlk)  EXTBACT. 
Hie  i^ileen  is  bdieved  to  have  an  internal  secre- 
tion which  stimulates  the  processes  of  digestion 
in  the  intestinal  nnieosa.  An  extract  of  tiie 
substance  of  this  organ  is  given,  eitho-  alone 
or  in  combination  witii  other  j^dular  extneta, 
to  stimulate  intestinal  digestion  and  as  a  gen- 
eral aid  to  oxidation.  It  has  also  been  recom- 
mmded  in  chronic  malaria,  tuberculosis,  ty^Aoid 
fever,  and  various  blood  disorders.  It  may  be 
given  as  an  ethereal  extract  made  into  an  emul- 
sion, or  in  a  form  suitable  for  hypodennie  in< 
jection._  See  OsoAmrHSBAFr;  l^£air. 

SFLBHIO  PXVEU.  See  Authbax. 

SFLVNOXBCKALT,  TnnoAL.    See  Ksu 

AZAB. 

SPLICINO.    See  Knotfino  Aifo  Spuonro. 

SPLINT  (Swed.  splint,  spike,  forelock,  fiat 
iron  p^) .  In  surgery,  a  meohanlcal  contrivance 
for  keeping  a  fractured  limb  in  proper  position 
and  tar  prermting  a^  motion  of  the  fractured 
ends;  also  employed  for  securing  perfect  inuno- 
bility  of  the  parts  to  whidi  it  is  aj^lied  in  other 
cases,  as  in  diseased  joints,  after  resection,  etc. 
Many  different  kinds  of  splints  are  used,  but 
wood  and  plaster  of  Paris  are  most  common. 
Wire  nettii^,  gutta  peroha,  papier  mach^  and 
otiisr  materials  are  also  freqnwtly  empkgred,  as 
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they  can  be  molded  to  the  shape  of  the  limb.  In 
the  same  way  plaster  of  Paris  can  be  applied  to 
one  mde  of  a  ilmb,  carefully  molded  to  it,  and 
hdd  in  place  by  bandages.  All  movaUe  aplinta. 
boweTer,  have  the  diaadnntage  that  th^  moat 
be  readjtuted  from  time  to  time,  and  thus  the 
fraetnred  limb  is  aubjeoted  to  handling. 

Hie  plastw-of-Paris  splint  is  desirable,  there- 
fore,  in  many  cases.  The  limb  is  carefully 
protected  with  a  li^t  layer  of  n<»iabsorbent  cot- 
ton, especial  care  being  iised  to  guard  bony  prom- 
inences uid  to  avoid  unevenneas.  Coarse,  wide- 
meehed  bandages  well  rubbed  with  dry  plaster  of 
Paris  are  immersed  for  a  moment  in  water  and 
then  ap^ied  like  ordinary  bandages,  each  layer 
being  nibbed  into  the  one  beneath  so  as  to  make 
a  Ann  c<dieiive  splint.  The  plaster  should  in- 
dade  the  Joints  above  and  below  the  seat  of  in- 

J'ury.  This  splint  nuy  be  both  streutbened  and 
ightened  by  the  introauctiMi  of  wooden  or  metal 
strips  between  the  layers  of  plaster.  Drying 
takes  place  rapidly  and  gives  a  firm  resisting 
splint.  In  ct»npound  fractures  or  in  operative 
eases  a  fenestmm  may  be  left  over  the  wound 
]ffoper  utd  opportunity  given  to  attend  to  re* 
qulTnil  drryinrn  withont  disturbing  the  ^lint. 

SFLIhT.  a  hoay  enlargem^t  on  the  horse's 
1^  between  the  knee  and  the  fetlock,  usually  ap- 
pearing on  the  inside  of  the  forel^,  frequently 
situated  between  the  large  uid  nmall  cannon 
bones.  It  is  usually  caused  by  concussion,  and 
is  most  common  in  young  horses  that  have  been 
driven  rapidly  along  hard  roads  before  their 
bones  have  become  firm. 
gPLimCOUTH.  See  Cdtlips. 
BEIiVG'BH,  ahplv'gaL  An  Alpine  pass  be- 
twem  a  tributary  of  the  Hinter  lUiein  and  Val 
8.  Giacomo,  a  feeder  of  t^e  Como,  a  few  miles 
east  of  San  Bernardino  Pass  and  at  an  altitude 
of  694S  feet  (M^:  Italy,  B  1).  The  southern 
or  Italian  descent  has  three  great  galleries  built 
to  protect  the  road  from  avalanches,  and  com- 
pleted by  the  Austrian  government  In  1834. 

SPOZyUlCElIX  (from  Qk.  inrvMt,  «podo«, 
ashes).  A  mineral  lithium  and  aluminium  sili- 
cate crystallized  in  the  monodinie  system.  It  has 
a  vitreous  lustre  and  is  lif^t  green,  gray,  yellow, 
or  purple  in  color.  Hie  ydlov-green  to  emerald- 
gn^  crystalline  variety  foimd  in  Alexander 
Co.,  N.  C,  is  known  as  hiddenite,  from  its 
discoverer,  W.  E.  Hidden,  of  New  York.  A  beau- 
tiful pink  variety,  recently  discovered  in  San 
I^^D  Ck>.,  Cal.,  is  nuned  kunrite,  from  its  dis- 
coverer. George  F.  Kunz.  Both  of  these  varieties 
have  been  cut  for  gems,  and  the  latter  is  still 
very  popolar  as  a  semiprecious  stone.  See 

HUIUBNITK.   

8P0SLBESCR  DE  IiOVENJOTTX,  spS^'- 
berK  d«  U/ven-zhSSl,  Chabus,  Viscount  dd 
(1836-1907).  A  Belgian  literary  collector,  bom 
at  Brussels.  Possessed  of  a  large  private  for- 
tune he  devoted  himself  to  oollediing  manu- 
scripts, first  editions,  autographs,  reliques,  etc., 
of  we  French  masters  in  literature  especially 
Balzae.  Bj  his  will  this  eolleetion  was  left  to 
the  InsUtine  of  France.  The  Viscount  de  Ixnren- 
Jonl  prepared  a  number  of  literary  monographs, 
'  indnding:  Etude  critique  et  bibUogritphique  dea 
mtvrea  d? Alfred  de  Mueset  (1867);  Alfred  de 
Mueeet  et  tee  pritenduee  attaquea  oontre  Victor 
Mugo  (1878)  ;  Hiatoire  dee  oeuvrea  cTB.  de  Bah 
toe  (1870;  3d  ed.,  1888),  crowned  by  the  French 
AcadenQr;  Vn  dernier  oliapitre  de  Vhietoire  dea 
auvrm  de  BaUeao  { 1880 ) ;  Hietoire  dea  csuvrea  de 
TMophOe  Gautier  (1887) ;  Stitdea  haimoteimea: 
Vol.  XXI.— 27 


vn  roman  d'amour  (1896) ;  Etudea  halzatnennes : 
autour  SHonor4  de  Balzao  (1897);  Vne  page 
perdue  d'Honor^  de  Balzao  (1903). 

BFOnOSD,  AiNSWOBTH  Rahd  (182S-1908). 
An  Am^-iean  lilvarian,  bon^  at  Gilmanton,  N.  H. 
He  was  in  1861  asdstant  librarian  of  Congress, 
and  from  1864  to  1899  librarian  in  chief  of  the 
Congressional  Library.  He  wrote  much  for  peri- 
odicals, on  literature,  economics,  and  history,  and 
edited  with  others  a  Library  of  Choice  Litera- 
ture  (10  vols.,  1881-88)  and  a  Library  of  Wit 
and  Humor  (6  vols.,  1884).  He  published  annu- 
ally The  Amerioan  Almanack  and  Treasury  of 
Facta.  Btatiaticia,  Financial,  and  PoHHoal  { 187&- 
91),  and  A  Book  for  All  Beadera  (1900),  on  the 
oolleetion  and  preservation  of  hooks  and  the 
fonndiMof  libruies. 

SFOITOBO,  Habuxt  (Elizabbth)  Pbes- 
COTT  (1835-  ).  An  American  novelist,  bom 
at  Calais,  Me.  In  1866  she  married  Richard  S. 
Spofford,  a  law3rer  of  Boston.  Her  writings  in- 
clude: Sir  Rohan'a  Ghoat  (1869);  The  Amber 
Ooda  and  Other  Storiea  (1863)  ;  Azarian,  an 
Epiaode  (1864)  ;  Ifmo  England  Legenda  (1871) ; 
The  Thief  in  the  Night  ( 1872 ) ;  Marquia  of  Oarth 
Imu  (1882);  Poenu  (1682);  Ballads  About  Au- 
thora  (1888) ;  Scarlet  Poppy  and  Other  Btoriea 
(1894) ;  A  Matter  Spirit  (1896) ;  Four  Daya  of 
Qod  ( 1900) ;  Old  Waehingtan  ( 1906) ;  The  Mak- 
ing of  a  Fortune  {191]). 

SPOH&,  sbpOr.  Louis  (1784-18S9).  A  Ger- 
man composer  and  violinist,  bom  at  Brunswick. 
He  studied  there  under  Kunisch  and  Blaucourt  ' 
and  in  1802  became  a  pupil  of  the  celebrated 
Vrvsa  Eck.  In  1806  he  accepted  the  appointment 
of  concertmeister  at  Gotha  «id  in  1812  went  to 
Vienna  as  leader  at  the  Tlieater  an  der  Wien, 
where  he  ronalned  until  181S.  From  1817  to 
1819  he  filled  a  similar  position  at  Franlcfort  and 
in  1821  received  a  life  appointment  as  court  con- 
ductor at  Cassel.  It  was  in  connection  with  this 
last  position  that  he  won  his  greatest  successes 
as  a  violinist,  composer,  and  conductor;  besides 
which  he  succeeded  in  bringing  his  orchestra  to 
a  pitch  <A  perfection  that  earned  it  a  world-wide 
reputati<m.  In  18S1  he  conq>leted  his  woA,  The 
Vfolin  School,  whidi  has  remained  one  of  the 
standard  works  <rf  instruction  for  that  instru- 
ment. He  was  a  prolific  nnnposer  and  wrote  in 
all  nearly  200  worlcs.  Most  of  his  operas  were 
little  known  outside  of  Gennanv,  but  his  ora- 
torios formerly  were  very  popular  in  England 
and  America,  particularly  Die  letzten  Dinge 
(The  Last  Judgment).  His  works  include  ten 
operas,  five  oratorios,  nine  symphonies,  twelve 
concertos  for  violin,  and  a  great  quantity  of 
diamher  music.  He  died  at  Cassel.  Consult: 
Autobiography  (Cassel,  1860;  Eng.  trana,  Lon- 
don, 1865) ;  H.  Scbletterer,  Louie  Spohr,  in  Wal- 
dersee,  Sammlung  (Leipzig,  1881);  L.  Nohl, 
Spohr  (ib.,  1886). 

SPOILS  SZSTZHC.  See  Civil-Sibvice  Re- 
nuuc. 

SPOKAN,  spd-kSn'.  An  Indian  tribe  of 
Salishan  stock  formerly  ocenpying  the  whole 
basin  of  Spokane  River  in  Washington  and  Idaho 
and  now  chiefiy  gathered  upon  reservations  in 
the  same  States.  They  were  visited  in  1806  by 
Lewis  and  Clark,  who  call  them  Liartielo.  In 
language,  customs,  and  alliance  they  were  closely 
connected  with  the  Sanpoil  (q.v.).  Hey  num- 
ber 643.   See  Saushan  Stock. 

SPOKANE,  spA-k&n^  A  ci^  and  the  county 
seat  of  Spokane  Co.,  Wash.,  in  the  utreme  east- 
em  part  of  the  State,  839  miles  by  rail  east  of 
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Seattle,  on  the  Spc^ane  River,  and  on  the  Chi- 
cago, Milwaukee,  and  St.  Paul,  the  Great  North- 
ern, the  Idaho  and  Washington  Northern,  the 
NOTthern  Pacific,  the  Oregon-Washington  Rail- 
road and  Navigation  Company,  the  Spokane  and 
Inland  Empire,  the  Spcdcane  International,  and 
the  Spokane,  Portland,  and  Seattle  railroadfl 
(Map:  Washington,  H  3).  It  was  formerly 
known  as  Spolune  Falls.  In  the  valley,  half 
plain  and  half  mountain,  throusfb  which  flows 
the  Spokane  River,  at  a  point  where  the  slopes 
nurow  and  the  hUts  elope  in,  is  the  beanunil 
natural  park  in  whieh  the  city  has  be«i  built. 
It  rises  from  the  river  banks  to  the  north  and  the 
south,  to  an  elevation  of  1900  feet  above  the 
sea.  Below  are  the  business  streets,  while  on 
the  slopes  are  the  homes.  Ihe  famoiis  cataract, 
SpolEane  Fall,  is  in  the  heart  of  the  city's  busi- 
ness district.  A  fine  concrete  bridge,  1070  feet 
lon|^  ^»ans  Latah  Creek,  a  tributary  of  the  Spo- 
kane RivOT.  Hie  Monroe  Street  Bridge,  whoae 
arch  is  281  feet  in  length,  is  also  of  concrete. 
Sp<rfcane  is  the  seat  of  Gonzaga  University  (Ro- 
man Catholic),  opened  in  1887;  Whitworth  Col- 
lege, Spokane  College,  Spokane  University,  and 
Brunot  Hall,  an  Episcopal  school  for  girls.  The 
city  is  amply  provided  with  hospitals  and  char- 
itable institutions,  iM  well  laid  out,  having  68 
miles  of  paved  streets,  1033  acres  of  parks,  and 
owning  its  water  works  and  sewage  system. 
Notabte  stnietareB  are  Uie  Caniegie  Library,  the 
Davenport  Hotel,  erected  at  a  cost  of  92,500,000, 
•  the  Federal,  Auditorium  Theatre,  and  Old  Na- 
tional  Bunk  buildings,  city  hall,  and  courthouse. 
There  are  23  bridges  within  the  (Aty  limits.  Fort 
Wright,  a  large  United  States  army  post,  is 
situated  on  the  river,  just  outside  the  city.  Spo- 
kane is  the  mining  centre  of  the  Pacific  North- 
west, the  tributaiT  mines  producing  more  than 
$36,000,000  annually  in  gold,  silver,  copper,  sine, 
and  lead.  North,  east,  and  south  of  the  tAij 
stand  lu'ge  pine  timber  forests.  Hie  dty  is 
also  tile  trade  centre  of  a  highly  productive  cereal 
belt.  In  1915  there  were  $50,926,273  invested 
in  the  city's  225  industrial  establishments,  em- 
ploying 10,053  persons,  and  yielding  a  product 
valued  at  about  $60,000,000.  Lumbering,  min- 
ing, wheat  raising,  fruit  growing,  and  the  manu- 
facture of  foundry  and  machine-shop  products, 
cars,  floor,  briA,  broonu,  fomitare,  pottery, 
marble  and  sraniti^  and  fxnamental  inn  consti- 
tute the  leamng  mannfactores.  Spokane  adopted 
the  commission  ftmn  of  government  in  1910.  It 
Bpait  for  maintenance  and  operatitm  in  1813 
$1,936,000,  the  chief  items  of  expenditures  being: 
schools,  $694,000;  hi^waya,  $248,000;  fire  de- 
partment, $185,000;  police  department,  $131,000; 
water-supply  system,  $160,000;  sanitation,  $163,- 
000.  In  the  same  year  its  total  bonded  Indebted- 
ness amounted  to  $13,432,000,  while  the  assessed 
valuation  of  its  property  was  $89,800,000.  The 
growth  of  the  cf^  dates  Innn  1881,  when  the 
Northern  Pacific  Railway  was  completed  to  this 
point.  Pop.,  1890,  19,022;  1900,  36,848;  1910, 
104,402;  1915  (U.  S.  est.),  142,990.  Consult 
Edwards,  An  Illmtrated  Bittory  of  Spokane 
County  (1900),  and  Harold  Bolce,  in  L.  P. 
Powell,  editor,  Biatorio  Towna  of  the  Western 
Statet  (New  York,  1901). 

SFOI.ETO,  sp6-lfi'tA.  A  city  in  the  Province 
of  Perugia,  Italy,  situated  on  a  hill,  61  miles 
north-northeast  of  Rome  (Map;  Italy,  D  3).  It 
ia  dominated  by  a  citadel,  now  a  prison,  in  which 
in  1499  Lucretia  Borgia  was  incarcerated.  Hie 
town  is  nnlted  with  the  nei^lxHing  liel|^t  of 


Monte  Lnco  by  a  Roman  bridge  and  aqueduct. 
Beneath  the  Piazsa  Vitt<Mio  Emanuele  are  the 
ruins  of  m  R<Hnan  theatre.  Several  of  the 
dinrches  oeeapy  the  sites  of  Roman  temples. 
The  eleventh-CMitury  cathedral  has  a  fine  Ren- 
aissance portico.  The  gathering  of  truffles,  to- 
gether with  the  preservation  of  meats,  fruits,  and 
vegetables,  the  manufacture  of  olive  oil  and  silk, 
and  the  mining  of  lignite  are  the  chief  industries. 
Pop.  (commune),  1881,  21,507;  1901,  24,642; 
1911,  26,996  (town,  9631).  The  ancient  Um- 
brian  town  oif  Spoletium  was  colon  ixed  by 
the  Rmuans  in  241  It  was  destonyed 

by  the  Cloths,  but  rd>mlt  by  Narses.  In  674 
it  became  the  capital  of  the  Lcmibard  Dudiy 
of  Spoleto,  which  rose  to  great  power  in  the 
ninth  century,  when  two  m  the  dukes,  Guide 
(q.v.),  and  Lambert,  his  sm,  successively  re- 
ceived the  Imperial  crown  fnmi  the  Pope.  From 
1220  to  1860  it  was  a  papal  possession.  Consult 
E.  H.  and  £.  W.  BlasUleld  in  /M<w»  <Htim 
(New  York,  1912). 

BFOLSTO,  Duke  or.   See  Ounw. 

8P0XIA  OPI'lU.  (Lai,  ridiest  spoils).  The 
name  giv^  by  the  Romans  to  the  fairest  honor 
that  oould  be  won  in  battle.  He  spoUa  opima 
were  gained  only  when  the  actual  commander 
in  chief  of  the  Roman  army  slew  the  c4Mnmander 
in  chief  of  the  enemy  and  stnpped  him  of  his 
armor.  They  were  won  but  thrice:  Romulus, 
when  he  killed  the  King  of  the  Caenmenses; 
A.  Cornelius  Cosnu,  when  he  slew  Lar  Tolum- 
niuB,  King  ol  the  Veiutes  {4^  B.o.) ;  by  Marcus 
Claudius  Harcellns.  when  he  killed  Viridomarua, 
King  of  tiie  Inaubrians  (222  B.C.).  The  epolia 
opima  were  deposited  in  the  temple  of  Jupito* 
FeretriUB.  Consult  the  article  "Spolia"  in  Wil- 
liam Smith,  A  Diotionaru  of  Greek  and  Roman 
Antiquities,  vol.  il  (3d  ed.,  London,  1801). 

SPOLIA'TION  (Lat  %poliare,  to  plunder, 
spoil).  Hie  desbnetitm  of  a  tiling  1^  a  per- 
son not  an  owner  or  interested  thenln,  particu- 
larly tbe  erasure  of  a  signature  on  or  alteration 
of  uie  body  of  an  instrument  in  writing.  Tlie 
wrongdoer  is  liable  in  damages  for  his  act.  Such 
an  alteration  or  destruction  of  an  instrument 
will  not  destroy  its  Ic^al  effect  if  the  original 
contents  can  be  clearly  proved.  Spoliation  dif- 
fers from  alteration  in  that  the  former  is  com- 
mitted by  a  stranger  and  the  latter  by  a  person 
interested  in  tiie  thing  deetr<^ed  w  altered. 

In  admiralty  law  &e  hasty  spoliation  or  de- 
struction of  uiip's  papers  or  other  documents 
connected  with  the  voyage  by  the  officers  of  a 
vessel  suspected  of  smuggling  or  blockade  run- 
ning is  held  to  create  a  presumption  of  guilt, 
which,  however,  may  be  rebutted. 

In  ecclesiastical  Law  the  term  denotes  the  de- 
struction or  waste  of  ehnroli  propwty. 

SFON'DEE.    See  Vebsificxation. 

SP0NDTXJTI8  (Neo-I^,  from  Lat.  spoti- 
dylus,  vertebra  +  -ttts).  Inflammation  of  the 
spinal  column  or  its  segments  ( vertebne ) .  It 
occurs  as  a  form  of  arthritis  deformans,  a  slow 
inflammation  of  the  hone  usually  terminating  in 
ankylosis  and  rigidity  of  the  qiine.  For  this 
reason  It  has  been  tenned  "p<dcer  back,**  In  the 
tuberculous  form  spondylitis  oeenrs  as  an  acnto 
oeteomyditis  witii  rapid  destruction  of  the  ver* 
tebne.  The  affectlm  is  comparatively  rare. 

SFONOE  (Lat  tpongia,  sponge).  A  nroup 
of  animals  representing  a  distinct  brandi  or 
phylum,  Porifera.  The  spoiwes  are  many-oelled 
animals,  with  three-cell  layers,  withoat  a 
true  digestive  cavify,  supported  nsaally  by  eal- 
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carecnu  or  tilioeoua  ipicules,  the  body  maBs  per- 
meated by  ciliated  pasBages  or  containing  minute 
chambers  lined  by  flagelUte,  collared,  mcuad-like 
cells.  There  it  no  true  mouth  opening,  but  ubu- 
ally  an  irregular  system  of  inhalant  poreB  open- 
ing into  cell-lined  chambers  or  passages  through 
which  food  is  introduced  in  currents  of  sea  water, 
tiie  waste  partides  passing  out  by  a  single  but 
more  usually  by  many  cloaca!  openings  (oscula). 
Sponges  are  hemuqiliroditic,  multiplying  by  fer- 
tilizing eggs,  the  germ  passing  through  a  cleavage 
and  a  gastrula  stage. 

Sp<niges  are  divided,  according  to  the  nature 
of  tne  skeleton  or  supporting  fibres  or  spicules, 
into  two  orders:  (1)  OalcitpongUg,  in  which  the 
qiicules  are  calcareous,  and  <2),  BiH^$ponffia, 
or  (^saa  sponges,  in  which  the  spicules  are  si- 
liceous, or  homy  and  fibrous,  as  in  the  bath 
sponges,  whoi  spongin  instead  f»f  silica  forms  the 
supporting  frameworlc.  Exunples  of  the  sili- 
ceous sponges  are  the  Venus's  flower  basket  (£u- 
pleoteUa)  and  allied  deep-sea  forms  (flyalonema, 
Holtmia,  etc) .  To  the  second  order  also  belongs 
the  fresh-water  sponge  {Spongtila),  srowing  in 
lakes  or  slng^sh  streams.  These  differ  nom 
other  EHKHiges  m  producing  statoblasts  or  winter 
buds,  formed  by  the  pr^plasm  dividing  into 
round  bodies  as  large  as  a  pin's  head  and  en- 
veloped by  a  dense  membrane,  thus  enabling  the 
species  to  survive  freezing  cold  or  droughts. 

Certain  sponges  bore  into  shells,  causing  them 
to  disintegrate.  For  example,  Oliofta  su^pAurea 
has  been  found  boring 
into  various  shells — the 
oyster,  mussel,  scallop; 
it  also  spreads  out  on 
all  sides,  enveloping  and 
dissolving  the  entire 
shell.  It  has  even  been 
found  to  penetrate  one 
or  two  inches  into  hard 
marble.  Cliona  also  dis- 
integrates coral.  Of  the 
marketable  sponges  there 
are  six  species,  with  nu- 
merouB  varieties.  They 
are  jivailable  for  use  from 
being  simply  fibrous,  hav- 
ing no  siliceous  spicules.  The  Mediterranean 
sponges  are  tiie  softest  and  best;  those  of  the 
Red  Sea  are  next  in  quali^,  while  the  West 
Indian  species  are  coarser  and  less  durable.  The 
glove  sponge  {Spongia  tubulifera)  correspmids 
to  Spomgia  adriatica  (the  Tdrkty  ein  sp«»ge  and 
Levant  toilet  sponge  of  the  Hediterranean ) . 
Spongia  gonypma,  tlie  wool  spmge  of  Florida 
and  the  Bahamas,  corresponds  to  Spongia  equina, 
horse  or  bath  sponge  of  the  Mediterranean.  This 
wool  sponge  of  Florida  attains  under  favorable 
circmnstances  a  weight  of  one-tenth  pound,  in 
six  months,  and  reaches  m  size  of  oommereial 
Talne  in  a  year. 

Fosml  sponges  are  known  in  rocki  of  all  ages. 
Tbey  appear  first  in  the  Cambrian  as  Proto- 
tpongia  and  ArohtBoacyphia,  representing  the 
hezaetinellids  and  lithistids.  To^  are  repre- 
sented in  the  Ordovician  by  the  curious  Brvmio- 
apongia,  and  a  number  of  irr^nlar.  forms;  in 
the  Silurian  hy  AgtreBoapongia,  Astytospongia ; 
in  the  Devonian  by  Hindis  and  the  Dictyospongi- 
dae,  which  latter  enjoyed  such  great  expansion 
in  the  shallow  seas  of  western  New  York  during 
Chemung  time.  Reoeptaculites  is  a  peculiv 
■pcmge  that  Is  common  in  the  Ordovician.  Dur- 
ing the  Mesostdc,  i^cmges  atti^ned  a  great  de- 
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velopment,  became  especially  abundant  during 
the  Cretaceous  period,  and  declined  during  the 
succeeding  Tertiary.  Noteworthy  Cretaceous 
genera  are  Ventriculites  and  OoeloptycMum. 

Bibliography.  J.  S.  Bowertiank,  Monograph 
of  the  BrititK  Bpongida  (4  vols.,  London,  1864- 
82) ;  Alphens  Hymt^  "Revirion  ot  North  Ameri- 
can Ponfene,"  in  Memoin  Bottm  Society  of 
Natural  Bistory,  vol.  ii  (Boston,  1876) ;  Hinde, 
Catalogue  of  Foaati  Spongea  of  the  Britiah  Mw 
aeum  (London,  1883) ;  D.  W.  Thompson,  Bihli- 
ography  of  Protozoa,  Bpongea,  Ceelenterata,  and 
Worms  (Cambridge,  1886) ;  Rauff,  "Pabeo- 
spongiologia,"  in  PaltBontographica,  vol.  xl  (Ber- 
lin, 1893} ;  I.  B.  J.  Sollas,  "Porifera,"  in  Cam' 
bridge  Natural  Hiatory,  vol.  i  (New  York,  1000). 

SPONaE,  Vbhtablk.  See  Veobtablb  ^NOE. 

SPONama  houses,  in  the  law  of  Eng- 
land, the  private  houses  of  the  bailiffs,  who  may 
detain  there  a  -debtor  who  has  been  arrested 
for  debt  for  24  hours,  to  admit  him  or  his 
friends  to  arrange  to  settle  the  debt.  The  name 
is  derived  from  the  extortion  often  practiced 
on  the  debtor.  The  name  is  not  used  in  the 
United  SUtes. 

SPON'OIOZOTA  (Neo-Lat.  nom.  pi.,  from  Ok. 
owvyytd,  apongia,  sponge  -|-  iv^,  gOon,  animal). 
One  of  the  branches  or  j^la  of  Invertebrates, 
intermediate  between  the  Protozoans  and  the 
Coelraterata,  and  represented  a  sin|^  class, 
Porifera,  which  ctanprises  the  sponges. 

SPONSOBS  (Lat.  aponaor,  surety).  The  per- 
Bone,  also  called  godfathers  and  godmothers,  who 
present  a  candidate  for  iMptism,  and  in  the 
Roman  Catholic  church  for  confirmation  also,  to 
the  minister  of  those  Bacra]tteiDt&  In  the  ease  of 
infants  they  are  r^reeentatives  who  make  the 
vows  the  child  is  incapable  of  making,  and  are 
r^arded  as  in  some  measure  responsible  for 
developing  religions  life  in  their  godchildren. 
The  spiritual  bond  resulting  from  this  relation 
is  held  hy  Roman  Catholic  theolt^sns  to  c<msti- 
tute  a  species  of  affinity,  and  hence  an  impedi- 
ment of  marriage,  extending  to  the  parents  of 
the  baptized,  and  even  1^  one  time  to  tiie  spon- 
sors themselves. 

SPONTA'HEOUS  COMBUSTION  (Lat. 
apontaneus,  willing) .  The  igniti<m  of  substances 
apparently  without  any  direct  cause.  The  spon- 
taneous combustion  of  organic  materials  is  some- 
times a  cause  of  fires.  When  large  quantities  of 
soot,  linen,  paper,  cottcm  or  woolen  stuffs,  ship's 
cables,  etc.,  became  soaked  with  relatively  small 
amounts  of  oils  (especially  drying  oils)  and  ex- 
posed to  a  limited  access  air,  they  may  take 
fire  sooner  or  later.  The  prostmoe  of  moisture 
frequently  aids  spontaneous  combustion,  and 
piles  of  damp  Iiay,  freshly  mown  grass,  some- 
times take  fire  spontaneously.  The  phenomenon 
is  not,  however,  without  a  clearly  defined  cause. 
Fats  and  oils  can  be  shown  to  undergo  a  slow 

grocesB  of  combustion  at  but  slightly  elevated 
^mperatnres.  Comlmstion  of  a  small  amount  of 
oil  causes  the  evolution  of  a  corresponding 
amount  of  heat;  rise  of  temperature  accelerates 
tiie  combustion,  produ<^ig  a  further  degree  of 
heat,  until  at  a  aivea  moment  the  temperature 
may  become  so  high  as  to  cause  the  mass  to 
burst  into  flame.  As  to  the  spontaneous  com- 
bustion of  human  bodies,  it  is  an  impossibility, 
and  all  reports  of  such  cases  are  due  to  erro- 
neous observation,  if  they  are  not  intoitionally 
fraudulent.   See  Pybophortts. 

SPONTANEOUS  OENEBATION  and  PBO- 
TOGENESIS.  The  doctrine  that  different  forms 
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of  life,  eBpeeiiilly  the  lower,  have  arieen  by  phys- 
Icochenucal  agencies  from  inorsanio  snbiitanoes. 
13iia  view  pr^evaikd  from  ancient  times  until 
after  the  middle  of  the  seTentecnth  century,  and 
as  late  as  1842  Wedcs  maintained  that  mites 
{Aoarua)  were  sp<Hitaneousl^  generated  in  "sev- 
eral solutions  under  electrical  influence."  In 
1859  Pouchet,  in  his  Hitiroginie,  revived  the 
subject,  and  in  1871  Bastlan  maintained  that 
bacteria  and  toruhe  were  developed  at  the  pres- 
ent day  in  certain  fluids  containing  organic  mat- 
ter by  laws  similar  to  those  by  whidi  crystals 
arise>  or  by  what  he  calls  archebioeia 

In  1660  Red!  diwroved  the  prerallbw  notion 
that  the  maggots  of  flies  were  generated  in  putre- 
fying meat,  covering  similar  pieces  of  meat 
with  fine  gauze,  and  keeping  away  the  blowflies. 
He  thus  demonstrated  that  the  maggots  grew 
from  wgB,  and  that  there  was  "no  life  without 
anteoeitent  life."  About  1760  Needham  experi- 
mented by  boiling  and  corking  flasks  of  water 
containing  infusoria,  but  in  every  case  animal- 
cnles  appeared  after  a  time.  TI1U  led  Spallan- 
xani  (1768)  to  experiment  carefulty.  He  bdled 
infusions  It^og^,  and,  instead  oi  ooriclng,  fused 
his  flasks,  l^e  result  was  tliat  the  infusions  re- 
mained free  from  tiving  organisms.  Sohulze  and 
Schwann  in  1836  made  further  experiments. 
They  carefully  boiled  their  infusltms,  and  then 
supplied  air;  but  they  made  it  first  pass  through 
red-hot  tubes,  so  that  germs  present  would  be 
burned;  no  Infusoria  appeared.  Ilien  the* discov- 
ery was  made  by  Csgniard  de  la  Tour  that  fer^ 
moitation.  like  putrefaction,  is  accompanied  by 
the  presence  of  microscopic  organisms.  In  1864- 
60  Bchroeder  and  Dusch  invented  the  screen  of 
cotton  wool  now  used  for  plugging  the  openings 
of  tubes,  which  kept  out  the  germs,  and  it  was 
thus  found  that  the  cause  of  putrefaction  and 
fermentation,  and  the  origin  of  the  living  forms 
accompanying  these  processes,  must  be  micro- 
scopic partides  existing  in  the  air.  The  next 
step  was  taken  by  Pasteur  (On  the  OrgaiUxed 
ParHdm  Bxktmg  in  the  Air,  1862 ) .  On  sowing 
these  particles  In  suitable  sterilixed  infuslma  he 
produced  microscopic  oiganisms.  Qerms  like 
these  were  afterward  shown  by  Cc^n  to  be  low 
plants  to  which  he  gave  the  name  "bacterium." 
(See  BACTxau.)     Finally  Tyndall,  in  1860,  by 

Eassing  a  beam  of  light  through  the  air  bi  a 
DX,  showed  that  whenever  dust  was  present  the 
putrefaetirai  occurred  sooner  w  later;  whoi  It 
.was  absmt  it  did  not  The  result  of  these  ex- 
periments is  that  the  view  that  spontaneous 
generation  takes  place  at  the  present  day  has 
been  entirely  discarded. 

Spontaneous  Oeneration  (Protogenesis) 
Hecesaary  for  the  Beglimlngs  of  Lite.  Some 


who,  like  Wyman,  made  observations  disproving 
its  occurrence  at  the  present  day,  yet  supposed 
that  the  first  living  organisms  probably  arose 
from  inorganic  matttf,  through  the  action  of 
unknown  physloodiemical  processes.  In  1868 
Herbert  Spencer,  while  rejecting  the  doctrine  of 
spontaneous  generation,  stated  his  belief  that 
the  formation  of  organic  nuitter  and  the  evolu- 
tion of  life  in  its  lowest  forms  "took  place  at  a 
time  when  the  heat  of  the  earth's  surface  was 
falling  throu^  ranges  of  temperature  at  which 
the  higher  organic  compounds  are  lutstable."  He 
ccmceived  tiuit  the  molding  of  such  organic  mat- 
ter must  have  begun  witii  portions  of  protoplasm 
(q.v.),  more  mlnut^  more  Indeflnite,  and  man 
inconstant  in  their  characters  HtKa  the  lowest 
rhisopods,  or  even  the  Protogenes  of  Haeekel. 
With  this  view  biologists  now  sgree. 

When  the  earth  had  assumed  its  present  shape, 
with  incipient  continents,  and  oceans  lying  in 
their  basins,  the  period  arrived  when  tne  con- 
ditions for  the  appearance  of  life  becaau  favor- 
able^ and  at  this  critical  mommt  the  protoplas- 
mic substance  probi^ly  came  Into  bcdng.  The 
chemical  compounds  giving  origin  to  it  were  far 
more  abundant,  and  the  i^ywal  and  chemical 
otmditions  more  favorable. 

The  origin  of  protoplasm  was  probably  the  re- 
sult of  a  combmation  of  circumstances  which 
certainly  never  occurred  before  in  the  history 
of  our  l^anet,  and  which  has  never  happened 
since.  The  phmomauni  of  protogenesis,  after 
taking  place  once  for  all,  could  never  have  again 
occurred.  Such  is  the  nature  of  cell  division,  of 
sexual  reproduction,  of  growth,  and  of  heredity, 
that  it  would  be  contrary  to  the  course  of  nature 
to  suppose  that  it  was  ever  afterward  necessary 
for  it  to  again  occur. 

Barly  Life.  To  account  for  the  beginnings  of 
life  we  have  assumed  the  creation  of  a  primor- 
dial microscopic  bit  of  proto|4asm.  In  snape  it 
was  dropiike,  spherical,  or  oval,  its  form  being 
due  to  gravity,  as  the  primary  form  of  all  living 
beings  teniito  by  the  actim  of  gravity  to  he  round 
or  ovate. 

This*  primordial  being  had  the  power  of  ab- 
sorbing and  digiMting  food,  or  the  protoplasmic 
matenals  round  it,  and  h«ice  of  growing;  it  was 
contractile  and  could  move  automatically,  and 
thus  was  adapted  for  moving  through  the  water, 
sending  out  from  its  body  rootlike  extensions  to 
aid  in  seiring  food  and  in  locomotion.  A  rin^e 
chance  germ  <thongh  in  nature  there  is  no  such 
thing  as  chance)  frouM  have  been  sufficient. 
Such  a  primordial  cell,  by  self-division,  may  have 
multiplied  itself,  end  in  a  few  hours  even  become 
the  parent  of  thousands.  These  beings  were  plas- 
tic. Already  the  earth's  surface  varied  in  ehoni- 
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1.  Exterior  of  r  lirinr  bmth  apoage:  tho  amnn  •bow  lum  the  water  is  mdwd  into  the  amaU  pona  and  aapaDad  from 

the  elevated  oajial.  mouthi  (omuIco).  ...  .... 

2.  Diasram  of  canal  ayrtcm,  repreeentMl  by  a  younc  ■ponge  with  a  nngw  exeurrent  onfleei-aach  a  ayatem  Ii  npK- 
aented  in  alam  eponge  hy  tmcb  oaeule:  a.  oaoule:  h,  inhalant  porea.  „     „     ^  ,  . 

3.  Vertical  aeetion  of  a  part  of  a  batbaponge:  b,  inhalant  porea;  e.  oanala;  d,d,  flagellated  ohanuMn;  «,/.  akeieton 
fibrM ;  0,  inaturinc  eggs. 

4.  EnhugedTiew  of  a  part  of  the  canal  lystem:  a.  inhalant  porea  and  pawagea  by  whioh  wat«r  b  drawn  Into  the  apheri- 
eal  flagellatad  ohambm  and  their  oooneeting  paiaagea  (ap<wylea}  oooduoting  it  into  larger  qiacea  (6)  wbeeee  it  flowa  out 
througn  an  oaoule  tc).         Fig.  2. 

5.  Entaiged  view  of  flag^ted eells Hnhv  the ehambera sod oaaals;  aadaahi^ean:  mouolmi;  «, eontractDe  vaaida; 

m,  collar;  /,  flagellum. 

6.  VarlouB  forme  of  aiUceoua  aploulea. 

7.  One  form  of  ailioeoui  fibroui  skeleton.  ...       .         ,  ,  , 

8.  Freeh-wat«r  qwnge;  vertical  eeetion  of  Spon^Ua;  the  wat«r  entcn  through  the  dermal  porea  (a)  into  the  tubdennal 
oavitlee  (b),  then  entere  toe  inonrrent  porea  and  paaeagee  (e,  colored  black),  and  paMea  Into  flagellatM  chambera  thenoe 
out  through  the  exeurrent  canale  (•),  Into  the  main  central  canal  or  perigaatrie  cmvity  (J),  in  wldch  the  openinga  (a)  of  tbeaa 
oanala  from  aU  sidea  are  indicatad  by  the  Uaek  dota;  and  the  wutar  ii  finally  diaahargad  through  the  ^>ical  oande  W. 


0.   A  bath  aponge  (Siioiwm). 
la   A  branefiing  ^onga  (CAaUiwpaMla  oeulala),  a ' 


'fiBgar**  QKHiga,  aMnmon  <»  the  Atlantio  aoaat  of  tha  Unltwl  States. 
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eal  constitution  and  other  physical  features. 
There  would  follow  migratitHis  and  the  founda- 
tirai  of  new  eokntiea  In  scattered  areas.  Adapta* 
ticn  to  eaeh  new  envfroiunent  would  tal»  place, 
and  in  the  oonrse  of  time  variation  would  set  in 
and  tile  evolution  of  hi|^ier  organisms  take  place. 
See  Ev(X.trnoN  and  the  bibliography  cited  there- 
und^.  C<xisult:  Herbert  Spencer,  PrinoipiM  of 
Biology  (rev.  ed.,  2  vols.,  New  York,  1898- 
1900) ;  Max  Verwom,  OenenU  PhUotophif  (trans, 
from  2d  Qer.  ed.  by  F.  S.  Lee,  ib.,  1890) ;  Ernst 
Haeckel,  H%$tory  of  Creation  (4th  ed.  rer.  by 
£.  K.  Lankester,  2  voIs.>  ib.,  1006). 

SPOHTIMIf  tpina-WiiA,  Oabpaio  Luioi  Paci- 
noo  (1774-1861).  An  Italian  dramatic  com- 
poser, bom  at  Maj<dati,  Anoona.  In  1701  he 
studied  at  the  Crasa-ratory  della  PletA  de' 
Turchini  at  Naples.  As  early  as  1803  he  had 
produced  16  operas  in  the  light  Italian  style 
of  that  time.  His  opera  La  fittta  fUoaofa  and 
two  imitations  of  French  op£ra  orauique,  Jvlie 
and  La  petiU  maiaon,  met  with  littie  success. 
He  then  began  the  8tl^y  Monrt  and  showed 
a  marked  change  in  ue  rae-aet  opera  Milton 
(1804).  Hie  J^preas  Joseidiine,  to  whom  the 
score  was  dedicated,  had  htm  appointed  chamber 
composer,  and  she  secured  the  production  of  La 
vftale  (1807).  It  proved  a  success.  His  grand 
opera  Ferdinand  Cortez  (1800)  was  equally  sue- 
cessful.  In  1810,  as  director  of  the  Italian 
Opera,  he  staged  Mozart's  Don  OiooointU  in  the 
orie^nal  iorm  tor  the  first  time  in  Paris.  In 
1820  he  was  appointed  general  musical  director 
at  Berlin.  He  wrote  for  Berlin  the  festival  play 
Lalla  Rukh  (1821),  remodeled  as  the  opera 
yurmahal,  oder  das  Ro9enfe»t  von  Kaaohmir 
(1822) ;  Aloidor  (1826) ;  and  Agnes  won  Hohm- 
ttaufen  (1629).  In  1842  he  resigned  and  re- 
turned to  Paris.    He  died  in  hie  birthplace. 

SPOONBILL.  An  ibis-like  bird  of  the  family 
PlatalsidiB^  distinguished  1^  the  flat,  dilated, 
spoonlike  form  of  the  MIL  The  species  are  five 
or  six,  in  two  genera  widely  distributed.  Hie 
apoonbills  of  the  Old  World  belong  to  the  genua 
Platalea,  and  have  the  windpipe  curiously  con- 
voluted. The  spoonbills  of  the  New  World  lack 
these  convolutions,  and  are  placed  in  a  distinct 
genus  Aiaja.  The  roseate  siNxmbill  ( Ajaja 
oio/o))  the  only  American  species,  is  abundant 
wiutiii  the  tn^es.  It  is  nearly  three  feet  in 
l«gth;  a  beautiful  Urd,  with  plumage  rose 
color,  the  tint  deepest  on  the  winos;  tiie  tail 
coverts  are  carmine.  It  was  formerly  abundant 
in  Florida,  but  is  now  rare  tiiere,  but  seen  along 
the  coast  of  Texas.  It  nests  in  colonies,  and 
builds  a  coarse  platform  of  sticks,  in  trees,  on 
which  it  lays  three  %gs,  white  spotted  with 
brown.  The  only  European  species  is  tJie  white 
spoonbill  ( Platalea  leucorodia ) ,  common  in 
marshy  districts  throughout  northern  Europe 
and  Aina  in  summer,  aim  in  MediterrMiean  nut 
marshes  in  winter.  See  Orfored  Plate  of 
Wadkbs. 

SPOON-BILLED  SANDFIPEB.  A  rare 
Kddish,  stintlike  sandpiper  {Eurynorhynchua 
pyg»uB%ia)  of  eastern  Asia,  remarkable  only  for 
its  spocHi-shaped  bill.  (Bee  Colored  Plate  of 
Sh<»e  BntDS.)  It  breeds  in  Siberia,  occasionally 
crossing  to  the  Alaskan  coast,  and  migrates 
southward  in  winter  to  China  and  India. 

SPOON'EB,  John  Corr  (1843-  ).  An 
American  lawyer  and  statesman,  bom  at  Law- 
renceburf^  Ind.  Having  removed  with  his  par- 
ents to  Wisemisin,  he  graduated  at  the  univer- 
sity of  that  State  in  1804.  He  served  durh«  the 


Civil  War  first  as  a  private  in  the  Fortieth  Wis* 
cousin  Volunteers  and  subsequently  as  a  captain 
in  the  Fiftieth  Wisconsin,  and  was  brevetted 
major  at  the  close  of  hostilities.  In  1867  he  was 
admitted  to  the  bar,  and  from  1868  to  1870  wa« 
Assistant  Attomey-Goierd  of  the  State.  B»  won 
distinction  uid  success  as  a  nUlroad  and  corpo- 
ration attomey.  He  was  a  member  of  the  State 
Assembly  (1872),  and  served  in  the  United 
States  Senate  (1885-91;  1897  till  his  resignation 
in  1907).  He  was  unsuccessful  as  a  candidate 
for  Qovemor  of  Wisc(Misin  in  1892.  As  Smator 
he  took  a  prominent  part  in  l^slation  and 
debates,  and  became  reoognised  as  one  of  the 
spokesmen  of  tlie  McKinl^  and  Booaevelt  ad- 
ministrations. Spocnier  declined  the  portfolio 
of  the  Interior  in  1898  and  the  poet  of  Attorney- 
General  in  1901.  He  was  gmerally  recognized 
88  one  of  the  ablest  of  the  conservative  Bepub- 
lican  leaders.  In  1907  he  establi^ed  himself  in 
law  practice  in  New  York  City. 

SP0BADB8,  8p6r'4-des  (Ok.,  scattered).  A 
group  of  islands  In  the  southeastsra  portion  of 
the  .^^lean  Sea  between  Samoe  and  Rhodes  and 
east  of  the  Cyclades  (q.v.)  (Map:  Greece,  H  6, 
7).  Their  principal  members  are  Astropalia, 
Leros,  Patmoa,  Nicaria,  Calimno,  Cos,  Ni^os, 
and  Scarpanto.  Some  also  include  Rhodes, 
Samoe,  Chios,  and  Lesbos  with  the  nrighboring 
islands.  In  a  wider  sense  the  name  Sporadee  is 
applied  to  all  the  islands  of  the  .^^B^^ean  Sea  ex- 
etpt  the  Cyclades  proper.  The  group  lying  in  the 
westem  part  of  the  sea,  north  and  east  of  Eubcea 
or  Negropont,  the  principal  member  of  which  is 
ScTTos,  are  known  as  the  Northem  ^orades,  and 
belong  to  the  Greek  Komarchy  of  Euboea.  The 
SponSee  proper  belonged  to  iSirkey,  but  during 
the  Turco-Italian  War  (1911-12)  Italy  seized 
12  of  them,  and  during  the  Balkan  War  (1912- 
13)  the  Greeks  occupiwl  all  the  islands  not  held 
by  Itafy.  For  details,  see  arHdeB  on  the  pritt-> 
cipal  individual  islands. 

SFOBAD'IC  (Lat.  eporadiotu,  from  Ok. 
w^attic^,  aporadikot,  from  eniptir,  speirein, 
to  sow).  Isolated.  In  medicine,  a  disease  is 
sporadic  when  but  few  cases,  widely  separated, 
appear.  In  botany,  sporadic  growths  are  those 
which  are  scattered  or  widely  dispersed. 

SPOSAN'Onm  (Ne«-Lat.,  from  Gk.  0w6pot, 
sporoa,  seed  +  Ayyuioy,  nngeion,  vessel).  The 

Slant  organ  within  which  asexual  spores  are  pro- 
need.  Among  algse  and  fungi  (cn.v.)  the  mth 
ranginm  is  uraally  a  single  cell  (mother  ceu), 
which  produces  few  to  numerous  spores.  Among 
bryophytes  there  are  no  distinct  sporangia,  the 
i^K>ree  oeing  produced  by  a  more  or  less  compl«E 
capsule  which  is  the  essential  feature  of  the 
characteristic  leafless  sporophvte  (sporogonium) 
of  the  group.  Among  pteridophytes  the  sporangia 
are  prominent,  and  their  origin  is  the  basis  of  a 
fundamental  distinction  in  the  group.  They  are 
complex,  many-celled  organs,  usually  borne  m 
leaves.  They  'originate  usually  fmn  a  simde 
superflcial  cell,  which  divides  in  a  plane  parallel 
to  the  surface,  resulting  in  an  outer  and 
inner  cell.  If  the  sporogenoua  tissue  is  de- 
rived from  the  outer  cell,  the  sporangium  is 
leptoaporangiate ;  if  it  is  derived  from  the  inner 
cell,  the  sporangium  is  euaporamgiaie.  The 
ancient  ferns,  represented  to-day  by  a  few  tropi- 
eal  forms,  were  chiefly  eusponmgiate;  while  the 
great  host  of  modem  feme,  including  the  water 
ferns,  are  leptosporanglate.  It  is  natural,  there- 
fore, to  r^rd  the  euaporaugiate  condition  as 
primitive  and  the  leptosptwan^ate  as  derived. 
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The  two  other  divisions  of  pteridophytes  (horse- 
tails and  club  mosses)  and  all  the  sperma* 
tophytes  (seed  plants)  are  eusporangiate. 

The  structure  of  the  ordinary  fern  sporangium 
indieatm  its  highly  Bpecialised  character.  It 
ctntsista  of  a  long  Blender  stalk  that  bears  a 
spore-containing  capsule.  The  walls  of  the  cap- 
sule are  thin,  except  for  a  single  row  of  thick- 
walled  cells  (annulua)  which  girdles  the  capsule 


TTPM  or  spouxau. 
1,  quUlwort;  2,  olimbins  fern;  3,  liverwort;  4,  club  moM; 
6,  fluigui- 

like  a  meridian,  from  the  stalk  nearly  around  to 
the  stalk  again.  At  maturity  the  annulus  acts 
like  a  bait  spring,  and  when  the  thin  wall  of  the 
capsule  begins  to  yield,  strai^tens  violently  and 
refwunds,  hurling  out  a  spray  of  spores. 

In  most  ordinary  ferns  the  sporangia  are  de- 
veloped in  great  numbers  upcni  the  under  sur- 
face of  foliage  leaves,  uaiuUy  in  definite  groups 
(sori),  popularly  called  fruit  dots,  which  are 
generally  protected  by  a  flaplike  outgrowth  (in- 
dusium,  q.v.)  fr(Hn  the  epidermis.  In  some  ferns 
(e.g.,  sensitive  fern),  however,  folisee  work  and 
spore  production  are  separated,  and  distinct  foli- 
age leaves  and  sporophylls  (spore  leaves)  occur. 
This  distinction  poMsta  in  the  ether  groups  of 
pteridophytes  (horsetaito  and  clnb  mosses)  and 
in  the  spermatophytes,  the  aporophyll  being  a 
constant  organ  in  than.  In  the  horsetails 
(see  Equibetuh)  and  most  of  the  club  mosses 
(Lycopodiales,  q.v.)  the  small  sporophylls  are 
organized  into  a  conelike  cluster  ( strobilus) , 
which  also  appears  as  the  so-called  cones  of 
pines,  and  as  the  equivalent  in  general  of 
the  flowers  of  angiosperms.  In  plants  which 
exhibit  heterospory  (q.v.)  the  sporangia  are 
differentiated,  some  producing  megaspores  (mega- 
aporangia)  and  others  microspores  (microspo- 
ran^a).  This  differentiation  bcftins  among  the 
pteridophytes,  most  notably  in  the  club  mosses 
(see  PrmiDOPHTTES ) ,  and  is  found  in  all  seed 
plants.  Since  the  two  forms  of  sporangia  in 
seed  plants,  long  called  pollen  sacs  and  ovules, 
are  really  microsporangia  and  m^iaaporangia  re- 
spectively, stamens  and  carpels  are  properly 
siMrophylls  and  not  sex  organs,  as  supposed. 

The  structure  of  a  complex  sporangium,  such 
as  occurs  among  all  the  vascular  punts  (fern 
plants  and  seed  plants),  is  constant  in  ehorao- 


ter  though  diverse  in  details.  In  the  early  stages 
of  a  sporangium,  when  it  consists  of  a  mass  of 
similar  cells,  there  is  no  distinction  of  regions. 
Very  early,  however,  a  single  cell  or  group  of  cells 
becconea  differentiated  in  connection  with  spore 
production,  dividing  more  or  less  and  producing 
in  some  cases  a  c<msiderahle  mass  of  tissue.  In 
any  event,  the  cells  of  the  last  division  are  called 
the  spore  mother  cells,  because  within  each  one 
of  them  four  spores  are  formed,  the  group  of  four 
being  known  as  a  tetrad.  In  a  completely  formed 
sporangium,  just  outside  of  the  mass  of  mother 
cells,  there  is  a  more  or  less  distinct  nourishing 
layer  called  the  tapetum,  outside  of  which  is  the 
sporangium  wall,  oraisisting  usually  of  two  to 
five  layers  of  cells,  and  variously  modified  for 
protection,  discharge,  etc.  This  general  account 
applies  to  all  sporangia  of  the  higher  plants,  ex- 
cepting the .  m^;asporangia  or  ovules  of  seed 
plants,  where  Uie  ordinary  fflpOTangium  structure 
IB  more  or  leM  modified.  See  Pbte  of  FUKGI, 
Types  m. 

8F0BE  (frtm  Gk.  9w6p99t  sponw,  Beed).  In 
general,  a  single  cell  separated  frcan  the  parent 
plant  for  reproduction.  In  the  simplest  plants 
spores  are  not  produced,  as  in  the  blue-green  atgse 
( Cyanopbycev,  q.v.),  but  in  all  other  plants  they 
are  a  prominent  method  of  r^roduction. 
Asexual  spores  are  usually  produced  by  division 
of  one  or  more  cells  in  a  sporangium.  Sexual 
qwres  are  not  produced,  as  in  the  blue-green  algte 
spores  (zygotes)  are  produced  by  the  fu^on  of 
two  sexual  cdls  (gametes),  which  arise  in  a 
simple  or  complex  organ  called  a  gametanginm 
(q.v.). 

Asexual  Spores.  The  diverse  names  given  to 
asexual  spores  usually  indicate  some  peculiar 
character  of  the  spore  or  the  group  0/  plants 
which  produce  it.  Among  the  green  algee  (Chlo- 
rophycese,  q.v.)  the  charEicterietic  spore  is  a  zo- 
ospore or  swarm  spore,  a  minute,  naked  mass 
of  protoplasm,  swimming  freely  by  means  of  one 
or  more  cilia  at  one  end  (Fig.  9).  Amtnig  the 
brown  alga  (PhBophycee,  q.T.)  the  zoospores 
are  beut-shaped,  with  two  cuia  on  the  concave 
Bide.  Among  the  red  alg»  (Bhodophycete,  q.v.) 
the  spores  have  no  cilia  and  hence  cannot  swim, 
and  as  each  sporanf^um  produces  four  such 
spores  they  are  called  tetraspores. 

Among  the  fungi,  asexual  spores,  which  are 
produced  in  great  profusion  and  variety,  have 
received  many  names.  Among  the  alga-lIke  fungi 
(Phycomycete^  q.v.)  they  are  developed  in  Mie- 
celled  sporangia,  and  in  the  aSrial  forms  they 
are  mostly  light,  dry  cells,  easily  scattered  by 
wind.  Such  are  called  simply  spores,  with  no 
designating  prefix.  Among  the  sac  fun^  (As- 
oomycetes,  q.v. ) ,  however,  two  conspicuous  forms 
of  asexual  spores  occur:  the  one,  conidia,  which 
are  cut  off  from  the  tips  of  filaments;  the  other, 
ascospores  (Fig.  4),  devdoped  within  a  delicate 
sac  (ascus).  Ajnong  the  rusts  (Uredinales,  q.v.) 
the  greatest  variety  of  asexual  spores  for  one 
plant  is  reached;  e.g.,  In  wheat  rust  there  are 
four.  Amon^  toadstools  (Basidioroycetee,  q.v.) 
the  characteristic  spores  are  basidiospores,  borne 
two  or  four  together  on  the  tips  of  pointed 
branches  from  a  swollen  filament,  the  basidium 
(Fig.  8).  There  are  several  other  spores  of 
minor  significance  am<»ig  the  fnn^,  each  with 
its  distinctive  name.  Among  the  bryophytea 
( liverworts  and  mosses)  and  most  of  the  pterido- 
phytes the  asexual  spores  are  called  simply 
sporea  In  heterosponnu  plants  (some  ptefldo- 
pnytes  and  all  q>ermatophytes),  however,  there 
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are  two  kinds  of  aBoual  spores,  megasporoe  and 
microspores  (qq.v.).  Befcve  their  character  in 
seed  pMnte  was  appreciated  tbeae  two  kinds  wwe 
called  respectively  embryo  sacs  and  pollen 
grains.  In  all  of  these  wind-dispersed  asexual 
spores  the  spore  wall  consists  of  two  layers: 
a  delicate  inner  one  (intine  or  endospore)  and 
a  tough  outer  one  (eztine  or  exoq)ore),  oftea 
variously  sculptured,  especially  in  the  pollen 
grains  of  flowering  plants,  and  sometimes  even 
winged,  as  in  the  pollen  grains  of  pines  (Fig.  2). 

Sexnal  Spwes.  The  name  "lygospore"  is  used 
to  deeigoate  sexual  spores  which  result  from 
the  union  of  similar  gametes  (Figs.  6,  7).  (See 
IsoQAUT.)  oospores,  produced  by  all  but  the 
lowest  plants,  are  formed  by  the  union  of  die- 


TTPM  or  SFOBCS. 

1,  metaapon  of  Sdaniiidla:  2,  mioTMpore  (pollen)  o< 
pins;  3.  ■pore  of  B^ptUatnm  with  eUten;  4,  uooqpore  of 
fieben;  S,  iTKMtMn  o(  Sptngura;  8,  aotepon  m  Fow- 
duria;  7,  Knoapon  of  MvKtr;  8,  Dsridioiporw;  9,  aoflepom 
of  a  iTMn  sl|a> 

similar  gametes  (see  HimEBOGAUT)  known  as 
sperms  and  eggA.  The  term  "zygote"  has  come 
into  use  to  designate  the  sexuuly  formed  cell 
whatever  the  character  of  the  gametes.  See  Sex, 
In  PlanU. 

Under  suitable  conditions  any  spore  begins  to 
form  a  new  plant*  Uie  process  being  called  ^ermi- 
nation.  In  some  cases  the  germination  is  unme- 
diate;  In  others  it  is  ddayM  more  or  less  by  un- 
&voriiUe  oonditirais,  as  in  winter.  Spores 
adapted  to  delayed  germination  are  called  resting 
or  dormant  spores — reoc^ized  by  their  unusually 
heavy  protecting  wall.   See  Refrwuctiok. 

The  methods  of  spore  dispersal  are  as  diverse 
as  the  various  means  of  seed  dispersal.  In  man^ 
lower  fcnms,  as  in  the  algn  and  some  fungi, 
BoOsporea  may  distribute  the  species  over  wide 
areas.  Most  afirial  spores  are  light  and  usually 
small,  and  thus  readily  scattered  great  distances 
1^  wind,  a  fact  evidenced  by  the  usually  early 
appearance  of  ferns  on  new  tropical  islands. 
Mechanical  expulsion  and  special  devices  for  sep- 
arating or  entangling  spores,  as  the  elaters  of 
Equuetwn  (Fig.  3),  are  cwnmon. 

SPARES,  spS^rSr,  Gustav  Fbibsbich  Wn^ 
EKUC  (1822-96).  A  German  astronomer,  bom 
in  Berlin  and  educated  there.  He  taught  in  sue- 
cessiai  at  Bromberg,  Proizlau,  and  Anklam.  At 
the  last  place  he  began  in  1860  to  observe  sun 
spots  with  the  view  of  determining  the  law  of 
•olar  rotation,  and  with  govemm«it  aid  he 
erected  a  solar  obssrvatory  there.  SpOrer  arrived 
indfi^Mndenfly  at  a  conclusion  similar  to  that  of 


Carrington  concerning  the  equatorial  quickening 
of  the  sun's  movement  on  its  axis.  In  1868  he  took 
part  in  an  expedition  to  Hindustan  for  observing 
a  total  eclipse  of  the  sun.  He  also  investigated 
the  structure  of  the  ehTomosphere,  and  showed  it 
to  be  of  the  same  nature  as  the  viwt  protrusims 
from  it.  From  1874  to  1894  &>»rer  was  ob- 
server at  the  astrophysioal  observatory  at 
Potsdam.   

SFCyBOFHTIiL  (from  Ok.  tnripot,  aporoa, 
seed  +  ipiXXor,  phyllon,  leaf).  A  leaf  like  organ 
ttiat  occurs  only  in  spermatopbytes  and  in  cer- 
tain pteridoph^^es  and  bears  sporan^  (spore 
cases).  Thou^  generally  unlike  ordinary  foli- 
age leaves  in  appearance,  they  are  regarded  as 
foliar  organs.    Sec  Sp(»AN'aiuu. 

SF(yBOFEYTE  (from  Gk.  tnr^i,  aporoa, 
seed  -f*  ^vt6p,  phyton,  plant).  The  sexless  phase 
in  altoroation  of  generations  (q-v.). 

SPO'IlOZ(yA  (Neo-lAt.  nom.  pi.,  from  Gk. 
er&pot,  aporoa,  seed  +  fyoy,  z6on,  animal).  A 
class  of  parasitic  protozoa  comprising  the  ma- 
laria germs,  Texas  cattle-fever  germs,  etc. 
While  the  sporozoa  differ  mudi  in  structure, 
they  are  similar  in  parasitic  habits  and  develop- 
ment. As  a  rule  they  are  more  or  less  oval 
or  donated,  with  no  organs  of  locomotion 
except  in  the  early  stages.  They  are  very 
minute,  though  Orefforina  gigantea,  which  lives 
in  the  intestine  of  the  European  lobster,  is  of 
conmaratively  colossal  size,  being  a  little  over 
half  an  inch  in  latsth.  Ther  are  nourished  by 
the  absorption  of  the  fluid  m  which  they  live. 
The  young  arise  as  sporoblasts,  which  when 
enveloped  with  a  membrane  are  called  spores, 
the  contents  of  which  break  up  into  several 
small  bodies  or  sporozoites;  the  latter  to  com- 
plete their  development  must  leave  the  first 
host  and  enter  a  second  one. 

Some  of  the  sporozoa  are  parasites  in  the 
interior  of  cells,  such  as  those  lining  the  in- 
testine of  higher  animals.  Malaria  in  man  has 
been  proved  to  be  due  to  the  presence  of  a 
sporozoan  {Heemamaba  or  Plaamodium  lave- 
rani)  which  invades  and  destroys  at  a  certain 
stage  in  its  life  history  the  red  corpuscles 
of  the  blood.  The  sporozoites  are  developed  in 
a  mosquito  (Anopkelea)  and  are  transferred 
from  the  salivary  glands  to  man  by  the  sting 
or  proboscis.  The  bird-malaria  germ  is  com- 
municated by  thfe  ordinary  mosquito  {Culex). 
Another  finrm  (Apiosoma  bigmUmim)  causes 
the  Texas  fever  In  cattle,  the  infection  being 
carried  by  ticks  [<^.v.).  A  parasite  of  the 
tsetse  fly  (q.v.),  which  is  a  flagellate  luemato- 
zoan,  is  the  cause  of  the  tsetse  disease  in  south- 
ern Africa.   See  Insextt,  Inaeota  and  Diaeaae. 

The  Myxosporida  are  generally  rather  large 
sporozoa,  their  hosts  being  fish  and  insects.  The 
silkworm  disease  called  purine  is  due  to  one 
of  the  Myxosporida  (Om^s*  bombpoia),  which 
inhabits  ul  t&  tissues  of  the  eateipillar. 

The  Saroosporida,  also  called  llainey*s  or 
Mieschers's  corpuscles,  take  up  their  abode  in 
the  voluntary  muscles  of  mammals.  They  form 
oval  cysts,  which  when  ripe  inclose  •spores, 
each  of  which  contains  numerous  kidney-snaped 
sporozoites.  Thus  Baroooyatia  nUeackeriana  oc- 
curs in  the  muscles  of  the  pig;  Sarcocyatia  muris 
in  the  mouse;  Barcooyttia  UHdomanm  (rsrely) 
in  human  muscle. 

SPOKT  (from  OF.  deaporter,  to  support, 
banish,  amuse,  divert).  In  biology,  the  ap- 
pearance at  birth  of  an  individual  naving  one 
or  nuHTe  marked  or  extraordinary  physical  or 
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mental  diaraeteriitiea;  a  ndden  abemttoi 
from  the  type.  See  EvDLimoN;  Natural  Seuo- 

noN. 

8P0BTS.   See  Athlrios. 

SPOBTS,  Book  or  (correctly,  the  Declaba- 
noN  or  Spobts).  A  name  popularly  given  to 
an  edict  iieued  by  James  I  of  England  in  1617 
dictating  the  games  which  should  or  should  not 
be  played  on  Sundays  after  divine  service.  Ac- 
cording to  this,  "no  lawiFuI  recreation  shall  be 
t»arred  to  my  good  people  which  does  not  tend 
to  the  hreeui  of  the  laws  of  our  kingdom  and 
the  canons  of  the  establiihed  Ghureh/'  Sports 
allowed  were  dancing,  archery,  leaping,  vault- 
ing, May  games,  Whitsun  ales,  Morris  dances, 
and  setting  up  May  poles.  This  proclamation 
was  occasioned  by  the  conduct  of  Puritan  au- 
thorities in  the  County  of  Lancashire,  who, 
by  arbitrary  repression  of  the  recreations  of  the 
people,  had  created  discontent  and  (in  tbe 
estination  of  the  King  and  hit  adriBers)  "had 
given  much  comfort  to  the  Rnnan  CaUiolics" 
by  giving  a  repulsive  aspect  to  the  reformed 
religion.  The  unlawful  sports  were  bear  bait- 
ing, bull  baiting,  and  bowling.  In  1044  tbe 
Long  Parliament  ordered  all  copies  of  the  Book 
of  Sporto  to  be  called  in  and  publiely  burned. 

SPOT,  or  LAFATnTE.  A  smaU  food  fish 
{Leioftamue  emnthunu)  of  the  South  Atlantic 
and  Gulf  coast,  locally  called  Lafayette  (q.v.), 
goody,  and  oldwife.   It  is  bluish  above  and  ail- 


very  below,  with  about  fifteen  dark,  wavy  bands 
slanting  down  the  sides,  and  a  black  spot  be- 
hind the  eye.  It  appears  numerously  on  north- 
ern eoaata  in  September,  for  qkawning  in  the 

inlets.   

SPOTS^OOD,  or  SPOTTISWOOD,  Aux- 
A^vDEB  (1676-1740).  A  British  soldier  and 
American  Colonial  Qovemor.  He  was  twm  at 
Tangier,  Africa,  entered  the  British  army, 
served  with  Marltmrough,  and  was  wounded  at 
Blenheim.  He  was  appointed  Lieutenant  Gov- 
ernor of  Virginia  in  1710,  became  active  in 
promoting  the  interests  of  William  and  Mary 
College,  and  was  interested  in  helping  the  In- 
dians.   To  his  efforts  the  improvement  in  the 

{•roduction  of  tohaooo  is  attrthutaUe,  and  he 
avored  making  tobacco  notes  a  circulating  me- 
dium. He  introduced  the  manufacture  oi  iron 
into  Virginia,  and  urged  the  construction  of  a 
line  of  forts  on  tbe  western  frontier  to  resist 
the  encroachments  of  tbe  Frendi.  But  Spots- 
wood  quarreled  with  Commissary  Blair  over  the 
right  of  inducting  ministers,  and  owing  to  lack 
of  support  was  superseded  in  1722.  He  re- 
mained in  America,  and  in  1730  was  appointed 
Deputy  Postmaster-General.  Consult  The  Of- 
ficial Letters  of  Alexander  Spotnoood  in  "Col- 
lections of  the  Virginia  Historical  Society," 
vol.  i. 

SFOT'STLVAirXA.  0OT7BT  HOUSE,  Bat- 
TLi  OF.    A  series  of  battles  during  the  Civil 


War,  between  Hay  7  and  Hay  21,  1804,  aronnd 
Spotsylvania  Court  House  in  Virginia,  40  nrilea 
north  by  west  of  Richmnid,  between  the  Federal 
Army  of  the  Potmnac,  under  General  Meade, 
and  the  Confederate  Army  of  Korthem  Virj^ia, 
under  General  Lee.  As  at  tiie  WiltUmess  (q.v.), 
the  movements  of  the  Federal  army  were  di- 
rected by  Grant.  Both  armies  paused  for  breath 
after  the  battle  of  the  Wilderness  (May  6,  6), 
and  prepared  to  renew  the  stmgrie.  "Hie  Fed- 
eral wagon  trains  were  on  the™th  drawn  to 
the  eastward  to  clear  the  direct  road  to  Spot- 
sylvania Court  House,  upcm  which  a  ni|^t  march 
had  been  ordered.  Thu  was,  however,  antiei- 
pated  t>y  Lee,  and  Longstreet's  corps  (under 
k.  H.  Anderstm)  moved  towards  the  same  point, 
which  (having  a  shorter  line)  they  reached 
early  on  the  8th  in  time  to  oppose  the  advance 
of  Warren's  corps.  Anderson  had  been  ordered 
to  b^n  his  march  at  about  the  liour  when 
he  actually  arrived  at  his  destination.  Notwith- 
standing his  speed,  Watson's  division  of  the 
Federal  cavalry  reached  the  Court  House  some 
hours  earlier,  and  had  not,  as  alibied,  Sheri- 
dan's dispositions  t>een  countermanded  by  Meade, 
the  result  might  have  been  different.  Anderson 
immediately  mtrencbed,  and,  although  attacked 
by  Warren,  was  enabled  to  maintain  nis  position 
until  heavily  refinforced. 

By  noon  of  the  0th  the  relative  positkms  of 
the  opposing  forces  were — the  Confederate  line 
forming  a  semicircle  in  front  of  the  Court  House, 
facing  north,  northwest,  and  northeast,  with 
Anderson,  Ewell,  and  Hill  from  left  to  right. 
Confrtmting  them,  Warren,  Sedgwicic,  and  Bum- 
side  from  right  to  left,  as  named;  Hancock  had 
not  yet  arrived,  but  bad  been  ordered  to 
threaten  Lee's  left.  In  the  oonree  of  these  move- 
ments the  distinguished  commander  of  the  Siztii 
Corps — General  Sedgwick — was  killed  by  a 
sharpshooter,  and  was  suooeeded  hy  General 
Wrl^t.  It  was  discovered  that  Hanoodc's 
movement  had  caused  Lee  to  draw  troops  from 
his  ri^t,  and  Grant  thereupon  (on  the  lOth) 
delivered  a  blow  upon  that  part  of  his  enemy's 
line.  Combining  the  fifth,  sixth,  and  part  of  the 
Second  Corps,  all  under  Hancock,  while  Bum- 
side  was  to  cooperate  (a  storming  par^  of  12 
regiments  under  Colonel  Upton  bSng  a  feature 
of  the  attacking  column),  he  sealed  the  enemy's 
intrenchments  and  took  several  gona  and  hun- 
dreds of  prisoners.  The  general  attadc  failed, 
and  was  repulsed  with  loss;  it  was  renewed  with 
success  but  Upton's  men  were  finally  driven 
back. 

A  reconnaissance  made  on  the  11th  from  Han- 
cock's corps  discovered  a  salient,  at  the  right 
centre  of  the  Confederate  intrenchments.  At  4 
o'clock  on  the  12th  a  combined  attack  of  Han- 
cock amd  Bumside  was  made,  capturing  4000 
prisoners,  30  guns,  many  stands  of  arms  and 
colors.  The  captured  artUIery  was  turned  upm 
the  defenders  of  the  position,  who,  heavily  reBn- 
forced,  resisted  strenuously.  Reinforcements 
hurried  to  this  quarter  succeeded  in  pushing 
Hancock's  men  to  the  outside  of  the  parapet 
but  could  drive  them  no  farther.  It  was  3 
o'clock  next  morning  before  lighting  ceased, 
after  nearly  20  hours  of  battle.  As  it  vns 
reported  that  the  Confederates  were  trying 
to  take  the  offensive  in  this  quarter,  at  S 
A.H.  of  the  12tii,  Wright  ms  ordwed  liv 
Meade  to  attack  on  Hancock's  right.  This 
attack  against  the  west  an|^,  lasting  all  ds^ 
and  well  into  the  night,  was  one  of  t£e  flereeit 
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and  Uoodiert  of  the  whole  war ;  its  memory  has 
been  perpetuated  in  the  name  since  given  to 
the  place,  the  "Bloody  Angle."  Lee  retired  to 
a  fresh  porition  in  rear  of  the  one  previously 
occupied  and  strongly  intrenched.  Until  the 
18th  the  two  armies  lay  ffacing  each  other,  en- 

aging  in  minor  eonflicta,  ana  Cbvnt  then,  an 
iy  19~2I,  transferred  his  am^  to  the  North 
Anna  River.  On  the  8tb  Sheridan  had  been  de- 
tached with  his  command  and  sent  on  a  raid  in 
the  direction  of  Richmond  and  against  Lee's 
cwnmnnicationB.  He  was  followed  by  the  Con- 
federate cavalry,  but  succeeded  in  passing  en- 
tirely around  Lee's  army.  He  had  four  severe 
engagements  with  Stuart's  cavalry,  and  that  dis- 
tt^uished  leader  waa  mortally  woonded.  He 
recaptured  400  Federal  prisoners,  seized  large 
quantities  of  supplies  and  war  material,  de- 
stroyed miles  of  railroad  and  telegraph,  passed 
within  the  outer  defenses  of  the  enemy's  capital, 
and  after  a  fortnight  reached  Grant's  head- 
quarters. The  Federal  losses  at  Spotsylvania 
are  estimated  at  16,141  killed  and  wounded; 
those  of  the  Cfmfederates  cannot  be  stated,  but 
were  probably  much  leas. 

Bibliography.  Adam  Badeau,  MiHiarjf  Bit- 
tory  of  Vlytaea  8,  Orant  (3  vols..  New  York, 
1888-81 ) ;  William  Swinton,  Oan^igng  of  the 
Army  of  the  Potomao  (new  eA.,  ih.,  1882) ;  A.  A. 
Humphry,  The  Virginia  Compawn  of  1^4 
and  186S  <ib.,  1885) ;  Johnson  and  Buel  (eds.), 
Batilee  and  Leaders  of  the  Oivil  War  (ib., 
1887) ;  E.  P.  Alexander,  MUitary  Memoira  of  a 
CoHfederate  (ib..  1907) ;  M.  F.  Stede,  Amerioam 
Oampai^  (Washington,  1909);  U.  B.  Grant. 
Permmai  if emoirt  (new  ed.,  2  vols.,  ib.,  1009). 
SPOTTED  CAVY.  See  Paca. 
SPOmSD  rSVSB,,  Rooet  MoinrTAiN;  also 
known  as  Hob.  Vrrm,  Black  Fkvkb,  Blud 
D18EA8K.  An  acute  infectious  disease,  coming 
on  suddenly  with  chill,  fever,  headache,  and 
pains  in  the  joints  and  bones,  appearing  in  the 
spring  months  in  certain  districto  In  the  'Rotkf 
Mountains.  It  is  endemic  in  the  Bitter  Root 
valleiy  of  libintana,  vhenee  it  is  spread  to 
Idaho,  Wyoming,  uid  Nevada.  Mortality  varies 
in  different  epldemies  and  is  gtwea  as  from  one 
to  three,  or  even  as  high  as  seventy  per  cent. 
Infection  is  spread  by  means  of  the  wood  tick, 
DermaoeHtor  occidentalie,  which  fastens  upon 
roaming  animals,  domestic  and  wild,  and  is 
principally  communicated  to  lumbermen,  cattle 
and  saeep  men,  and  miners.  The  iucut>ation 
period  is  from  ons  to  tiiree  days.  The  taaipera- 
tnre  rises  to  108*,  104*,  or  even  107*  F.  In 
ftttal  cases  death  occurs  usually  between  6  to 
18  days.  Patients  surviving  the  second  week 
gmerally  recover.  Prevent^e  treatment  con- 
sists  in  guarding  against  the  bite  of  ticks  at 
certain  seasons.  During  the  attack  treatment 
is  purely  symptomatic.  The  rash  from  which 
the  disease  gets  its  name  consists  of  bright-red 
macules  which  gradually  beenne  daAer  and 
naoh  their  fullest  development  from  the  seventh 
to  the  tenth  day.  They  are  seen  on  the  wrists 
and  ankles  and  gradually  spread  to  the  trunk 
and  abdomen.  See  Typhus  fkvee. 
SPOTTED  FEVEB.  See  MEninoms. 
SPOmSWOOD,  A.  See  Sfotswood. 
SPOT'TXSWOODE,  SPOT^IBWOOD, 
8P<yiVBSW00D,  or  SPOTEKWOOD,  John 
(1566-1639).  Archbishop  of  St.  Andrews.  He 
was  educated  at  the  university  of  Glasgow 
ud  on  his  father's  death  in  1S88  succeeded  him 
as  parsui  of  Calder.    For  many  years  an 


uncompromising  Presbyterian,  he  afterward 
adoptra  Ehiglish  Episcopal  ideas,  and  became  the 
chief  instrument  of  James  I  and  Charles  I  in 
their  attempts  to  reconstruct  the  Scottish 
church  after  the  English  model.  He  was  Arch- 
bishop of  Glasgow  m  1603  and  member  of  the 
Bcotush  Privy  Council  in  1605.  In  1610  he  was 
moderator  of  the  Assembly  whidi  gave  its  con- 
sent to  the  introduction  of  Episcopacy  into  Scot- 
land. In  1615  Spottiswoode  was  made  Arch- 
bishop of  St.  AndnwB  and  Primate  of  Scotland. 
In  1618  he  persuaded  the  General  Assembly  to 
accept  the  Five  Articles  of  Perth,  ordaining  cer- 
tain ceremonial  innovations,  and  he  subse- 
quently enforced  the  articles  as  far  as  he  could. 
He  took  part  in  the  revision  of  the  Scottish 
Prayer  Book,  but  was  opposed  to  the  introduc- 
tion of  the  Laudian  system  into  Scotland.  In 
1633  he  crowned  Charles  I  at  Holyrood,  and 
in  163S  he  was  made  Chancellor  of  Scotland,  a 
dignity  which  no  churchman  had  held  since 
tite  Reformation.  He  tried  to  introduce  the 
Prayer  Bode,  according  to  the  King's  wishes, 
but  in  the  resulting  disorders  found  ii  necessary 
to  flee  from  Sootlud.  He  waa  noommnnieated 
and  deposed  by  ttie  General  Assemlily,  Dec.  4, 
1638,  and  Charles  asked  him  to  resign  the  chan- 
cellordiip.  Spottiswoode  was  the  author  of  the 
Hittory  of  the  Church  and  Btate  of  Scotland 
from  the  Tear  of  Our  Lord  iOS  to  the  End  of 
the  Reig%  of  King  Jamee  the  VI,  16i5,  an 
official  compilation  for  Eling  James,  first  printed 
in  London  m  1665.  Consnlt  David  Galderwood, 
The  True  Bittory  of  the  Cfcurofc  of  Bcotland 
(n.  p.,  1674)^ 

BP0TT3BW00SB,  WnxiAK  (1825-83).  An 
Elfish  mathematician  and  physicist,  bom  in 
London.  He  was  educated  at  Balliol  College, 
Oxford.  His  memoirs  on  the  contact  of  curves 
and  mrfaces  in  the  Philoeophioal  Traneactione 
and  various  other  scientific  journals  are  im- 
portant and  original.  Among  his  works  are: 
Meditationee  Anatytioas  ( 1847 ) ;  Elementary 
Theorems  Relating  to  Determinante  (1851;  a 
seocmd  edition  qtpeared  in  OrHltfe  Joumat, 
1856) ;  A  Tarantaeee  Journey  through  Baetem 
Aumta  (1857);  PotarioaHon  of  UgM  (1874); 
A  Lecture  on  the  Electrical  DtmAarge,  ita  Form 
and  Funotione  (1881 ) . 

SPOXTT  SHELL.    See  Peucan's-Foot. 

8.  P.  Q.  B.  The  abbreviation  of  Senatua 
Populuaque  Romanua  (the  Senate  and  the  Ro- 
man pewle),  the  motto  surmounting  the  Roman 
standards. 

SPBAOUS.  A  town  in  New  London  Co., 
Conn.,  22  miles  by  rail  from  New  London,  on 
the  Shetucket  River  and  on  the  New  York,  New 
Haven,  and  Hartford  Railroad.  It  contains  the 
Academy  of  the  Holy  Family.  There  are  cotton, 
woolen,  and  paper  mills,  and  a  manufactory  of 
hospital  supplies.  Pop.,  1900,  1889;  1910; 
2581. 

SPBAaiTB,  Fbuik  Jcuak  (1857-  ). 
An  American  electrical  engineer,  bom  at  Mil- 
ford,  Conn.  He  graduated  at  Annapolis  in 
1878,  resigned  from  the  naval  service  in  1883, 
and  became  an  assistant  to  Thomas  A.  Edison. 
He  founded  in  1884  the  Sprague  Electric  Rail- 
way and  Motor  Ctnnpany,  and  later  the  Sprague 
Electric  Elevator  and  Sprague  Electric  com- 
panies. Besides  havii^  been  a  pioneer  in  elec- 
tric-r^lway  work,  he  mtroduoed  the  hirii-speed 
electric  elevator,  and  invented  tiie  multiple-unit 
syston  of  electric-train  ctmtrol.  He  served  as 
consulting  engineer  to  the  ^ragne  and  General 
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electric  companieB  after  1902,  and  in  tiie  same 
capacity  for  other  important  corporations.  In 
1892-43  he  was  president  of  the  American  In- 
stitute of  Electrical  Engineers,  and  be  became 
president  of  the  American  Institute  of  Ckinsult- 
ing  Engineers.  Sprague  was  awarded  a  gold 
m«lal  at  the  Paris  Exposition  in  1889  and  the 
Elliott  Cresson  gold  medal  of  the  Franklin  In- 
stitute in  1904,  a  grand  prize  at  the  St.  Louis 
Exposition  in  1904,  and  the  Edison  gold  medal 
in  1911.  In  1016  be  was  appointed  a  member  of 
the  Naval  AdTiaory  Board. 

SP&AOVE,  WnXUH  (1831-1916).  An 
American  manufacturer  and  politician,  bom  at 
Cranston,  R.  I.  After  studying  at  the  Irving 
Institute,  Tarrytown,  N.  Y.,  ne  entered  his 
father's  mills,  and  afterward  became  interested 
in  linen  weaving  and  locomotive  building.  He 
was  elected  Governs  of  Rhode  Island,  but  in 
the  Civil  War  he  offered  his  services  to  the 
United  States  government,  and  served  with  the 
Rhode  Island  trooiw,  fighting  in  the  first  battle 
of  Bull  Run  and  in  the  Peninsular  campaign. 
From  1883,  when  bli  term  as  Governor  expired, 
until  1875  he  was  a  member  of  the  United 
States  Senate.   He  died  in  Paris. 

SFRAGUB,  WnxiAU  Buelz,  (179S-1876). 
An  American  clergyman  and  compiler  of  Annala 
of  the  Amerioan  Pulpit  (9  vols.,  1857-69)>  a 
comprehensive  biographical  dictionary  of  the 
leading  American  ministers  of  all  denomina- 
tions. He  graduated  at  Yale  (1815),  studied 
theology  at  Princeton  (1819),  had  pastoral 
charges  at  West  Springfield,  Mass.  (1819-29), 
and  Albany,  N.  Y.  (1829-69),  and  afterward  de- 
voted himself  to  literary  work  at  Flushing,  L.  I. 
Besides  the  Annala  mentioned  above  he  wrote 
numerous  books,  of  which  the  chief  are  LiveM  of 
Rev.  Edward  Dorr  Griffin,  D.D.  (1838),  Tim- 
othy Dwig^t  (1846),  and  Rev.  Jedediah  Morse 
(1876). 

SFBAIN  (Lai.  out  +  prenusre,  to  press), 
or  Stbain.  A  term  employed  in  surgery  to 
designate  a  violent  siret^ing  of  tendinous  or 
ligamentous  parts  with  or  without  rupture  of 
some  of  their  fibres.  Sprains  are  frequent  in 
the  joints  of  the  upper  limbs,  especially  in 
the  wrist  and  the  articulations  of  the  thumb. 
In  the  lower  extremity  the  ankle  is  the  joint 
most  frequently  ftffeeted.  In  sU^t  ankle 
sprains  the  laments  are  only  stretched  or 
slightly  lacerawd;  in  more  severe  ewes  they 
may  be  completely  torn  through  or  detached 
from  their  bony  insertions.  Sprains  are  Bome* 
times  mistaken  for  fractures,  and  vice  versa; 
and  the  two  injuries  may  coexist.  Pain  and 
swelling  sometimes  make  accurate  diagnosis 
difficult  especially  if  the  patient  is  not  quickly 
seen  after  the  aoodent;  and  if  any  donbt  exists 
the  ease  should  he  treated  as  for  toe  more  severe 
injury.  An  X-ray  photwaph,  however,  will 
dear  up  the  diagnosis.  Sprains  of  the  knee 
are  not  uncommon,  and  are  characterized  by 
swelling  from  effusion  of  fluid  within  the  joint. 
The  treatment  of  sprains  generally  must  be 
regulated  by  their  severity.  When  seen  earlv 
before  swelling  has  taken  place,  strapping  with 
adhesive  plaster  is  a  most  satisfactory  proced- 
ure. In  most  cases  elevation  of  the  joint,  the 
application  of  oold,  and  complete  rest  in  a 
splint  will  be  sufficient,  and  as  soon  as  the 
inflammation  subsides  massage  and  pressure 
movement  are  necessary  to  prevent  adhesions. 

Sprains  or  strains  are  common  among  horses, 
owing  to  exertions  required  of  them,  often 


while  they  are  young  and  unprepared.  Various 
musdes,  ligaments,  and  tend(me  are  affected, 
but  none  more  frequently  tiian  the  large  ten- 
dons at  the  back  ol  the  fore  limbs.  In  dight 
cases  cold  water  continuously  applied  for  sev- 
eral hours  gives  relief;  but  in  all  serious  cases 
diligMit  fomentation  with  hot  water  is  pref> 
eraUe.  Perfect  rest  is  essential;  in  bad  cases 
the  horse  may  be  slui^.  Blisters,  hot  oils, 
firing,  and  all  such  irrittuits  are  not  to  be  used 
until  infiammation  abates  and  the  part  becomes 
oool  and  free  from  tenderness.  Such  rwnsdies 
are  then  useful  for  causing  the  reabsorption 
of  Bwelli^  and  loosening  of  adhesions. 

SPBA.T  (from  AS.  aprota,  sprout).  A  small 
European  berring  {Harengula  aprattua),  abun- 
dant in  the  nori£em  Atlantic.  It  is  six  inches 
in  length  when  fully  grown.  Sprats  are  cured 
in  gr^tt  quantities,  dry  salted  and  in  brine, 
and  frarm  a  cheap  and  excellent  food.  Small 
and  unimportant  species  have  taken  the  name 
in  America,  where  the  true  sprat  is  not  found. 

SPBATT,  TnoiCAfl  Abb.  Bbxhaob  (1811-88). 
An  English  vice  admiral  and  hydrt^rapher.  He 
was  bom  at  East  Teignmouth  and  entered  the 
navy  in  1827.  For  the  most  part  until  1863 
be  was  engaged  in  m^ing  a  survey  of  the 
Mediterranean.  During  the  Crimean  War  he 
commanded  the  Spitfire,  and  in  1856  was  pro- 
moted to  captain.  He  made  also  important  geo- 
logical investigations  in  the  Greek  isles  and  in 
Am  Minor,  and  in  1856  was  deeted  a  fellow 
of  the  Royal  Socie^.  His  writings  indude 
Travelt  m  Lyoco,  with  Edward  Forbw  (2  toIb., 
1847),  and  Travels  and  JtssaorcAet  m  Chvte  (8 
vols.,  1805). 

SPBEADINO  ADDEB.  See  Hoanoei,  and 
the  phot4^aphic  Plate  of  Sk&kxs. 

SFBECE'ELS,  CuuB  (1828-1008).  An 
American  sugar  refine:,  bom  at  Darmstadt  in 
Hanover,  Gennany.  He  em^rated  to  Charles- 
ton, S.  C.,  in  1849,  wwked  ror  a  time  in  Nenr 
York  City,  and  went  to  San  Francisco  in  1866. 
In  1867  he  established  the  Albany  Brewery 
in  San  Francisco,  and  in  1863  organized  the 
Bay  Sugar  Refining  Company.  Two  years  after* 
ward  he  sold  his  interests  and  went  to  Ehirope, 
where  he  studied  the  manufacture  of  sugar  in 
all  its  aspects.  Returning  to  California,  he 
engaged  more  eoctendvely  in  business,  gain- 
ing large  interests  in  manuAuitnres  and 
shipping  both  in  Califomia  and  in  the  Hawaiian 
Islands.  He  acquired  large  sugar  interests  in 
Hawaii,  built  large  refineries  with  improved 
processes,  engagea  in  beet-sugar  farming  In 
California,  and  by  the  control  he  exercised  over 
the  sugar  industry  gained  for  himsdf  the  name 
of  the  sugar  king. 

SFBBGKELS,  RUMXfH  (1878-  ).  An 
Amaican  sugar  refiner  and  finander,  bom  in 
San  Frandsco.  At  an  early  age  he  entered  his 
father's  sugar  refinery  at  Philadelphia  to  aid 
in  the  unsuccessful  fif^t  against  the  Biu;ar  trust. 
At  22  he  purchased  his  father's  holdings  in 
the  Hawaiian  Commercial  and  Sugar  Company, 
became  its  president  and  made  it  profitable. 
After  making  a  fortune  he  sold  his  interest 
and  retumed,  in  1898,  to  San  Francisco  to  be- 
come a  banker  and  head  of  a  gas  company. 
Again  he  fought  a  trust,  but  was  suceessraL 
He  was  president  of  the  First  Kational  Bank 
after  1906.  In  that  year  he  was  a  member  of 
the  committee  of  60  organized  after  the  earth- 
quake, and  also  at  that  time  he  organized  the 
graft  prosecution  against  lAty  officials.  In  1918, 
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although  a  BepubUcan  in  polities,  he  Bupported 
Wilson  and  effected  an  organization  of  Repub- 
licana  to  that  end. 

BP  BEE  >  shprfi.  A  river  of  Pruesia  (Bran- 
denburg) which  rises  in  the  eastern  part  of 
the  Kingdom  of  Saxony,  on  the  borders  of  Bo- 
hemia (uxp:  Oermany,  F  3).  It  flows  In  a 
winding  nonhwest  course  of  226  miles  past  Ber- 
lin, and  falls  into  tiie  Havel  at  Spandau.  Its 
valley,  low,  marshy,  and  dotted  with  lakes,  was 
formerly,  probably,  the  course  of  a  much  larg«r 
stream.  It  becomes  navigable  for  small  vessels 
at  Liebseh,  and  has  recently  been  deepened  be- 
low Berlin  so  as  to  admit  large  shipsT  to  that 
city.  It  is  connected  with  the  Oder  by  two 
canals.   

8PBBHBSBO,  shprSmlierK.  A  town  of 
Prussia,  on  the  Spree,  77  miles  southeast  of 
Berlin  (Map:  Germany,  F  3).  Its  chief  in- 
dustry is  cloth  manufacture.  There  are  oil 
mills  and  mines  of  lignite.   Pop.,  1010,  11,706. 

SPBENOEL,  spi^ng'el,  Kubt  (1768-1833). 
A  German  physician  and  botanist,  bom  at  Bolde- 
kow,  near  Anklam,  and  educated  at  Halle.  In 
1789  he  was  made  professor  of  medicine  therei 
and  in  1797  he  was  appointed  professor  of 
botany  as  welL  He  published:  Vemteh  einer 
pragmaUtehm  QeatMohte  dor  Arsmeikimde 
(1792-1803  ;  4th  ed.,  1848);  Bandbueh  der 
Pathologie  (1795-07;  4th  ed.,  1815);  Historia 
Rei  HerharitB  (1807-08);  Oeschichte  der  Bo- 
tanik  (1817-18);  Jfme  Entdeokungm  tm 
ganem  XJmfange  der  PflafUBrnkunOe  (1819-22). 

8FBENOXL  EXPIjOSIVBS.  Bee  Explo- 
sives. 

SPBENaKB,  spreng^,  Alotb  (1813-93). 
An  Orientalist,  bom  at  Nassereit,  Tirol,  and 
educated  at  Innsbruck  and  at  the  University  of 
Vienna.  In  1836  be  went  to  Paris,  and  thence 
to  London,  where  he  became  a  naturalized  Brit- 
ish subject  in  1838.  In  1843  he  proceeded  to 
Calcutta  under  an  appoiatment  to  the  medical 
service  of  the  Bast  India  Company.  From  1844 
to  1848  he  WM  principal  of  the  Mohammedan 
CoU^  at  Delhi.  In  December,  1847,  be  became 
assistant  rerident  at  Lucknow,  and  was  em- 
ployed for  some  time  in  cataloguing  the  manu- 
scripts in  the  royal  libraiy  of  the  King  of 
Oudh.  From  1851  to  1864  he  was  official  Per- 
sian trandator  at  Calcutta  and  principal  of 
the  Mohammedan  College  at  Hoogli.  During 
these  years  he  traveled  extensively  through 
the  Orient,  gathering  materials  for  his  projected 
Life  of  MtMommedt  the  first  portion  of  which 
was  published  at  Allahabad  in  1861.  In  1867 
he  returned  to  Europe  and  settled  at  Heidel- 
berg. From  1858  to  1881  he  was  professor  at 
the  University  of  Bern.  The  remainder  of  his 
life  he  spent  in  retirement  at  Heidelberg.  His 
works  include:  Teoh>i4cal  Terms  of  the  Bvffeea 
(1844);  English-Hindiuatani  Grammar  (1846); 
SelecUona  from  AraHno  Authors  (1845);  His- 
tory of  Mahmud  Qhatmah  (1847) ;  The  Ovlistem 
of  Saadii  (1861),  a  translation  from  the  Per- 
dan;  Leben  vnd  Lehre  des  Mohammed  (3  vols., 
1861-65) ;  Die  alte  Qeographie  Arahiens  ( 1875) . 

STOENOTPOBTEH,  sprengt^p^r'ten,  GSban 
BIasnus,  Count  (1740-1810).  A  Swedish- 
Rosdan  politician.  He  assisted  his  half  brother, 
J.  M.  Sprengtporten,  in  the  revolution  of  1772, 
and  be(»me  colonel  and  brigadier  in  Finland 
(1775).  Like  his  brother,  suspicious  of  the 
King  of  Sweden,  he  was  welcomed  at  the  Rus- 
sian court.  After  service  in  France  he  planned 
to  separate  Finland  from  Sweden  and  to  make 


it  an  independent  state  under  the  protection 
of  Russia.  He  openly  opposed  the  Swedish 
King,  engaged  in  treasonable  correspondence 
with  Russia,  and  on  invitation  of  Catharine  II 
he  entered  Russian  service  (1787).  In  the 
Russo-Swedish  War  (17^90)  he  commanded 
a  Russian  amr^  corps  against  Finland.  The 
High  Court  of  Finland  condemned  him  to  death 
as  a  traitor,  and  Catharine  considered  him  an 
impostor,  but  Emperor  Paid  reempl<qred  him  in 
diplomatic  service.  In  1808  he  was  appointed 
first  Russian  Governor-General  of  Finland,  with 
title  of  Count,  but  unpopularity  compelled  him 
to  reairai  the  next  year. 

SFKIOa.  Sib  John  Qobdos  (1830-1913).  A 
Sontii  African  statesman,  bom  at  Ipswich, 
England.  In  1868,  for  the  sake  of  his  nealth, 
he  settled  on  a  farm  near  King  William's  Town 
in  Cape  Colony.  Entering  the  Cape  House  of 
AsBembly  in  1860  he  served  there  until  1904 
and  again  after  1007.  He  won  distinction  by 
his  attacks  upon  the  immoral  conduct  of  Uie 
Molteno  government,  and  succeeded  Molteno  in 
1878  as  Prime  Minister  and  C<donial  Secretaty. 
Subsequently  he  served  as  Treasurer  (1884r-86; 
1893-96) ,  uid  as  Prime  Minister  and  Treasurer 
(1886-90;  1896-98;  1900-04).  Spri^  was  an 
ardent  Imperialist,  and  influemcea  his  gov^n- 
ment  to  contribute  £60,000  a  year  to  the  British 
treasury. 

SPBINO  (AS.  spring,  fspriag).  A  natural 
outfiow  of  water  from  the  ground  at  a  single 
point  within  a  restricted  area.  If  this  outflow 
has  no  visible  current  it  is  called  a  seepage. 
Springs  may  emerge  at  different  points  on  wry 
land,  or  in  the  betu  of  streams,  ponds,  or  lalKs. 
They  will  also  show  variable  volume  of  flow.  Cold 
spring  waters  are  usually  of  meteorologic  char- 
acter, rain  having  soakw  into  the  ground  and 
emerged  again  as  a  wring  at  some  other  point 
on  a  lower  level.  Hot  spring  waters  may  be 
of  igneous  origin,  or  they  may  represent  sur- 
face waters  heated  by  contact  imderground  with 
uncooled  igneous  rock,  as  the  Yellowstone  Park 
hot  qirings. 

diUMified  according  to  thrar  mode  of  origin, 
we  recognize  gravity  springe,  or  those  not  con- 
fined by  impervious  beds,  and  artesian  springs, 
in  which  the  water  is  under  pressure  because 
it  is  confined  to  a  pervious  bed  or  a  fissure. 
Grouped  according  to  the  nature  of  the  water- 
conducting  passages  springs  are:  (1)  seepage, 
in  which  the  water  se^s  out  from  sand  and 
j^vel;  (2)  tubular,  or  tiiose  formed  by  tubular 
passages  in  glacial  drift  or  easily  solnme  rocks; 
(3)  fissure,  in  which  the  water  issues  along 
bedding,  jointe,  fault,  or  cleavage  planes.  Where 
the  water  follows  an  underground  channel  way 
of  somewhat  open  character,  pollution  can  bo 
carried  a  distance. 

The  composition  of  spring  water  varies  with 
the  character  of  the  surrounding  soil  or  rocks. 
Volume  of  flow  of  any  given  spring  may  vary 
with  the  season  and  amount  of  rainfall.  Seep* 
age  springs  often  fiU!  in  periods  of  drought  or 
little  rainfall.  Nevertheless  some  springs  have 
a  fairly  constant  and  even  large  volume  of  flow, 
and  may  serve  as  sources  of  domestic  or  munic- 
ipal water  supply.  Some  are  also  of  medicinal 
value  on  account  of  the  dissolved  mineral  sub- 
stances which  they  contain.  Consult:  Schlichter, 
"Motion  of  Underground  Water,"  in  United 
States  Oeologioal  Survey,  Water  Supply  and  Ir- 
rigaUom  Papers,  2to.  67  (Washington,  1902) ; 
M.  L.  Fuller,  DomesMo  Water  Supplies  for  the 
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Farm  (New  York,  1912) ;  Riea  and  Watson, 
BngiMering  Geology  (ib.,  1914).  See  Abtesiait 
Wells;  Oeoloot;  Oetseb;  Mineral  Watebs. 

8PBINO.  A  term  used  in  meehanica  to  desig- 
nate variously  constructed  devices  of  metal  or 
other  elastic  material  adapted  to  resist  concns- 
sion,  to  store  up  and  give  out  motive  power, 
or  to  register  s^ess  tbrou;^  their  property  of 
uniform  deformation  under  stress  and  their 
tendency  to  return  to  their  original  form  when 
deforming  stress  is  released.  A  spiral  spring 
is  one  which  is  wound  around  a  fixed  point  or 
centre  in  constantly  receding  coils,  like  the 
mainspring  of  a  watch  or  tAotx.  Spiral  springa 
are  usnalfy  made  of  flat  strips  or  ribbons  of 
Bteel>  but  may  be  made  of  round  or  other  shaped 
wire.  A  helical  spring  is  one  which  is  wound 
around  a  cylindrical  arbor  in  advancing  spirals 
like  the  thread  of  a  screw.  Helical  springs  are 
usually  made  from  round  bars  or  from  sc^uare 
rods  of  steel,  and  are  perhaps  more  extensively 
used  than  an^  other  form.  An  elliptical  or 
laminated  spring  is  made  of  flat  bars,  plates, 
or  leaves  of  regularly  varying  lengths  super- 
posed one  upon  ttie  other.  For  formulas  for  cal- 
culating the  strength  and  energy  of  springs  of 
various  forms  and  sizes,  consult  William  Sent, 
MechoMioal  Engmeenf  Pooket  Book  (8th  ed.. 
New  York,  1913). 

SPBINa,  Oabdines  (1786-1873).  AnAmeri- 
can  Presbvterian  clergyman,  son  of  Samuel 
Spring.  He  was  bom  at  Newbuiyport,  Mass., 
and  was  graduated  at  Yale  in  1806.  He  taught 
for  two  years  in  Bermuda,  and  was  admitted  to 
the  bar  at  New  Haven,  Cmax.,  fn  1808.  The 
next  year  he  entered  Andover  Theological  Sem- 
inary. In  1810  he  became  pastor  of  the  Brick 
Preshyterian  Church,  New  York  City,  where  he 
remained  until  his  death.  He  was  one  of  the 
founders  of  the  American  Bible  Society  In  181S, 
the  American  Tract  Society  in  1820,  and  the 
American  Home  Missionary  Society  in  1826. 
He  published  many  books  of  a  relQ^ons  char- 
acter beddes  his  Personal  RemitUtoeiteet  of  Ms 
Life  and  Times  (1866). 

8PBINO,  Samvex  (1746-1819).  An  Ameri- 
can Con^r^tional  clergyman.  He  was  bom  at 
Northbridge,  Mass.,  ana  graduated  at  the  Col- 
lege of  New  Jersey  in  1771.  In  1775  he  joined 
the  Continental  army,  and  accompanied  Benedict 
Arnold  as  chaplain  of  the  invading  army  into 
Canada.  In  1776  he  was  installed  pastor  at 
Newburynort,  Mass.,  where  he  continued  until 
his  dewi.  He  was  one  of  the  founders  of 
Andover  Theological  Seminary  and  of  the  Bfos- 
■achusetts  Missionary  Society,  and  to  him  is 
attributed  the  idea  of  forming  the  American 
Board  of  Commissioners  for  Foreign  Missions. 
Many  of  his  occasional  sermons  have  been 
printed,  the  most  notable  being  A  Sermon  on 
the  Death  of  Washington  (1709)  and  A  Dis- 
course in  Consequence  of  the  Late  Duel  (1804) 
— tiiat  between  Burr  and  Hamilton.  Consult 
Gardiner  Spring,  Personal  Reminiscences  of  hia 
Life  and  Times  (2  vols.,  New  York,  1866). 

BPBINO  BALANCE.  An  instrument  used 
to  determine  the  weight  of  a  body  by  the  exten- 
sion or  compression  of  a  spring.  In  its  usual 
form  a  spring  of  coiled  wire  is  contained  in  a 
metal  case  and  incloses  a  central  rod  to  which 
is  attached  at  one  end  a  hook,  and  at  the  other 
a  projection  which  extends  through  a  slit  in 
the  case  uid  moves  over  a  graduated  scale. 
The  central  rod  can  also  be  connected  by  means 
of  a  rack  and  toothed  wheel  with  an  axle  on 


which  is  fastened  a  pointer  moving  over  a  circu- 
lar scale  or  dial.  The  spring  balance  measures 
the  amount  of  attraction  of  the  earth  at  any 
particular  place;  consequently,  readings  at  the 
equator  wmild  be  different  from  those  at  the 
jpoles  or  other  places  on  the  earth's  surface. 
The  ordinary  balance,  on  the  other  hand,  would 
give  the  weight  for  a  body  irreq>ective  of  its 
position.  The  force  of  the  spring  varies  with 
temperature,  which  alters  the  let^h  and  elas- 
ticity of  the  wire  and  renders  impossible  pre- 
cise measurements.  In  practice  many  spring 
balances  are  inaccurate,  due  to  faulty  design  and 
constmctitm,  and  in  some  communities  weif^ta 
and  measures  oflloials  prescribe  standards  for 
their  construction.  

SPBZNO  BEAUTT.    See  Clattohia. 

SFBnra^OK''  (Dutch,  springing  goat).  A 
South  African  gazelle  {Chuella  euohore).  It  Is 
larger  than  the  common  deer,  and  its  neck  and 
limbs  much  longer  and  more  delicate.  The  gen- 
eral color  is  fulvous  brown  on  the  upper  parts, 
pure  white  beneath,  the  colors  separated  on  the 
flanks  by  a  broad  band  of  de^  vinous  red.  The 
head  is  wUti^  except  a  broad  brown  band  on 
each  side  fnmt  the  eye  to  the  mouth,  and  a 
brown  spot  in  the  centre  of  the  face.  The 
springbok  derives  its  name  from  the  prodigious 
leaps  which  it  takes  either  when  auinnA  or 
in  play,  often  to  the  height  of  seven  feet,  and 
sometimes  of  12  or  13  feet.  It  is  one  of  the 
most  sought-after  game  animals  of  South  Africa, 
yet  remains  numerous.  Consult  authorities 
dted  under  AarBLOPn.  and  see  Plate  of 
Oazklugb. 

SFBZNO  EBL.  A  fish  of  the  small  order 
Opisthomi  and  family  Mastacembelidse,  several 
species  of  which  occur  in  the  fr&ih  waters  of 
the  Bast  Indies;  they  are  eel-like  in  form, 
with  the  dorsal  fin  very  long  and  the  forepart 
of  it  composed  of  low  free  spines.  Allied  to 
this  is  a  small  curious  eel  {Derichihys  aerpenti- 
nu*)  dredged  from  the  depths  of  the  North 
Pacific.  See  Plate  of  Eels.  • 

SmnrCPEB,  AifBn>  ( 1864-  ) .  An 
American  chemist,  bom  in  Cincinnati,  Ohio.  He 
took  d^ees  of  A.M.  and  Ph.D.  at  Heidelberg 
and  after  1873  was  a  member  of  a  firm  of  manu- 
facturing chemists  in  Cincinnati.  He  publifdied 
studies  on  Glyeooholic  Ether  (1870),  Penta- 
ohloramyl  Formate  ( 1881 ) ,  and  Reduction  of  Ni- 
trates by  Permentt  (188S),  in  which  he  an- 
nounced his  discovery  of  diraiitrifying  ferments 
among  the  microorganisms  of  the  soil,  and 
forming  a  sort  of  link  between  the  plants  and 
their  nitroguious  constituents;  also,  A  Latent 
Characteristio  of  Aluminum  (1891)  and  In- 
crease of  Segmental  Vibrations  (1897).  He  was 
one  of  the  inventors  of  the  torsion  balance. 

SPBINOEB,  Anton  ( 1826-91  ^.  A  German 
art  critic  and  historian.  He  was  bom  at 
Prague  and  studied  philosoplur  and  the  history 
of  art  at  the  universities  of  Prague,  Munich, 
and  Berlin.  As  a  historian  and  politician  at 
Prague  he  took  a  prominent  part  in  tiie  sfcrug- 
^les  following  the  revolution  of  1848,  advocat- 
ing liberal  views  and  Pmssian  supremacy  in 
Germany.  In  disfavor  with  the  government,  he 
left  Prague  to  study  art  in  the  Netherlands, 
France,  and  England.  From  1862  he  taught  tbe 
history  of  art  at  Bonn,  where  he  was  appointed 
professor  in  1859 ;  then  at  Strassburg  and 
(fr<Hn  1873)  at  Leipzig.  He  wrote  a  number  of 
htotorical  works,  important  for  their  day,  but 
no  longer  standard;  but  his  contributions  to  art 
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histoiy,  particularly  during  the  HenaisBance,  are 
of  permanent  value.  They  are  characterized 
by  scholarly  historical  research  and  sound,  ap- 
preciative criticism.  The  most  important  are: 
BUder  ou*  der  neuenm  Kmurtgeaohiohte  { 1867 ) ; 
Raffael  vnd  MiekeUtngelo  (1877);  OrundzUge 
der  KumttgeKMohU  (1887-«8;  8th  ed.,  as  Hand- 
buch  der  Kwittgeaokichte,  5  vols.,  1907);  A^ 
hreoht  DUrer  (1892).  Consult  the  posthu- 
mous Aw  meinetn.  Leben  (Berlin,  1892). 

SPEXNOKB,  WnxjAU  SIoKbndbee  (1836- 
1903).  An  American  Jurist  and  political  leader, 
bom  at  New  Lebanon,  Ind.  He  graduated  at 
the  Indiana  State  University  in  1868,  and  for 
four  years  was  a  newspaper  correspondent  and 
editor.  He  was  admitted  to  the  bar  in  1859, 
and  In  1872,  having  become  a  resident  of  Illinois, 
waa  elected  a  member  of  the  Illinois  Legislature. 
He  WM  a  member  of  Congress  (187&-66),  where 
he  introduced  a  resolution,  carried  by  a  large 
majority,  declaring  that  it  would  be  unwise 
for  one  man  to  serve  more  than  two  terms  in 
the  presidenoy.  He  was  United  States  Judge 
of  the  Nortiiem  District  of  Indian  Territory  and 
Chief  Juatioe  of  the  United  SUtes  Court  of 
AppeaU  there  (1896-99). 

SFBXHa'FZSLD.  The  capital  of  Illinois  and 
the  county  seat  of  Sangamon  County,  185  miles 
southwest  of  Chieaso,  on  the  Illinois  Central, 
the  Chici^  and  Alton,  the  Chicago,  Peoria, 
and  St.  Louis,  the  Baltimore  and  Ohio  South- 
western, the  Cincinnati,  Hamilton,  and  Dayton, 
the  Wabash  and  the  Illinois  Traction  railroads 
(Map:  Illinois,  E  6).  It  is  r^lsrly  laid  oat 
with  wide  streets.  The  most  prominent  edifice 
is  the  State  capitol,  a  handsome  building  begun 
in  1867,  and  completed  twenty  years  later.  It 
is  389  feet  long  and  286  feet  wide,  and  has  a 
massive  dome  364  feet  high.  Other  interesting 
structures  are  the  old  capitol,  now  used  as 
the  county  courthouse,  and  the  Lincoln  resi- 
dence, now  under  State  supervision.  The  Lin- 
coln lAnmment  and  Mansolcnun  of  gray  granite, 
the  cost  of  which  was  borne  by  several  States, 
is  situated  a  little  more  than  a  mile  from  the 
heart  of  the  city.  There  are  the  Bettie  Stuart 
Institute  (female),  Concordia  Seminary,  St. 
Agatha's  School,  and  tiie  Academy  of  Our  Lady 
of  the  Sacred  Heart.  The  State  Library  has 
50,000  volumes,  and  the  Public  more  than  42,000 
volumes.  There  are  also  the  State  Historical 
Libnry,  l^t  of  the  Illinois  State  Muaeuin  of 
Natural  History,  the  Lincoln  library,  and  the 
Supreme  Court  Library.  Other  noteworthy  fea- 
tures are  tiie  State  armory,  the  Supreme  Court 
Building,  the  city  hall,  poet  office,  Governor's 
mansion,  the  hifh-school  and  the  Odd  Fellows' 
buildings,  the  Orphanage  of  the  Holy  Child, 
the  Springfield  and  St.  John's  hospital^  and 
the  David  Prince  Sanitarium. 

Springfield  is  the  centre  of  a  rich  farming 
and  coal-mining  r^on,  which  also  has  impor- 
tant horae-bre^ins  interests.  The  census  of 
manufactures  in  1914  showed  an  invested  capital 
of  99,078.000  and  an  output  of  911,753,000.  The 
Illinois  Watch  Company  maintaiiw  a  large  es- 
tablishment here,  and  there  are  also  engine 
works,  boiler  works,  car  shops,  foundries  and 
machine  shops,  lumber,  woolen,  and  flour  mills, 
breweries,  and  manufactories  of  soap,  saddlery, 
mattresses,  brick,  clothing,  automobile  tires, 
deetrie  meters,  etc.  The  eranmission  form  oi  gor- 
CTment  has  been  adopted.  For  maintenance  and 
operation  the  titj  spoit  In  1913,  9733,000,  the 
^ineipal  items  bdngt  sdiocds,  ^6,000;  high- 


ways, 944,000;  fire  department,  977,000;  police 
department,  952,000;  and  water  works,  960,000i. 
The  water  works  are  owned  the  municipal- 
ity. Pop.,  1890,  24,963;  1900,  34,159;  1910^ 
including  annexed  suburbs,  61,678;  1915  (U.  S. 
est.),  69,468.  First  setfled  in  1819  and  laid 
out  in  1823,  Springfldd  was  incorporated  as  a 
town  in  1832,  and  was  chartered  as  a  ci^  in 
1840.  In  1837  it  was  chosen  as  the  Stato 
capital,  and  the  State  Legislature  assembled 
here  for  the  first  time  in  1839.  For  many 
years  it  was  the  home  of  Abraham  Lincoln. 
Consult  Power,  Bittory  of  Sprinfffield  (Spring- 
field, 1871);  

SntlHCVIXLZK  A  dty  and  the  county  seat 
of  Hampdm  Co.,  Mass.,  99  miles  by  rail  west* 
southwest  of  Boston,  on  the  Conneeticnt  Rivef 
and  on  the  Boston  and  Albany,  the  Boston 
and  Maine,  the  Centoal  New  England,  and  the 
New  York,  New  Haven,  and  Hartford  railroads 
(Map:  Massachusetts,  B  4).  Several  bridges 
here  span  the  river.  There  are  1605  acres  in 
the  public  park  system.  In  Court  Square  are 
the  Soldienr  and  Sailors'  Monument  and  a  statue 
of  Miles  Mtngan.  "The  Puritan,''  Saint- 
Gaudens,  near  tba  library,  is  a  woric  of  great 
merit.  Among  prominent  buildings  of  Spring- 
field are  some  designed  H.  hT  Richardson, 
the  most  notable  of  which,  perhaps,  are  the 
county  courthouse  and  the  Church  of  the  Unity. 
The  new  municipal  group  consists  of  three  fine 
edifices — the  Administration  Buildiuff,  the  Audi- 
torium, and  Campanile  Tower.  The  United 
States  arsenal  is  conspienonsly  situated  within 
extensive  pounds,  where  small  arms  are  made 
for  the  United  States  government.  (See  Shall 
Asms.)  Other  prominent  structures  are  the 
Springfield  Science  Museum,  Art  Museum  (con- 
taining the  George  Walter  Vincent  Smith  collec- 
tion, one  of  the  best  in  the  country) ,  the  Federal 
Government  Building,  the  Public  Librair,  eon- 
taining  190,000  volumes,  and  the  buildings  of 
the  Springfield  Fire  and  Marine  Insaranoe  Com- 

Sany.  the  Massadiusetts  Mutual  Life  Insurance 
ompany,  the  Union  TVust  Company,  and  the 
Third  National  Bank.  Springfield  is  the  seat  of 
the  American  International  College,  and  of  the 
International  Y.  M.  C.  A.  College.  The  most  im- 
portant charitable  institutions  and  hospitals  in- 
clude the  City  Almshouse,  the  Union  Relief  As- 
sociation, the  Rome  for  Friendless  Women  and 
Children,  tiie  Good  Will  Home,  the  Rescue  Mis- 
slim,  Industrial  Charities,  Springfield  Hospital, 
Wesson  Manorial  Hospital,  Mercy  Hospital,  and- 
the  Hampden  HomoM^athic  Hospital. 

The  Federal  census  of  1009  gave  the  capitallEa* 
tion  of  the  industrial  eetabliBhmente  aa  928,- 
068,000  and  the  value  of  the  output  as  $31,- 
773,000.  The  leading  manufactures  are  motor 
cycles,  steam  and  electric  cars,  skates,  revolvers, 
confecti(»iery  machinery,  foundry  and  machine- 
shop  products,  paper  and  envelopes,  tobacco, 
cigars  and  cigarettes,  brass  castings,  lumber 
and  lumber  products,  buttons,  electrical  appar- 
atus and  supplies,  confectionery,  automooiles, 
rubber  and  elastic  goods,  cotttm  and  woolen  goods, 
tools,  etc.  Springfield  is  a  port  of  entry,  and  it 
has  some  foreign  trade.  The  govemmoit  is  vested 
in  a  mayor,  annually  elected,  and  a  bicameral 
council.  The  city  spent  in  1916,  93,808,000,  ^e 
principal  itons  being:  schools,  9894,000;  police 
d^rWnt,  9272,000;  fire  departanent,  9283,000; 
health  and  sanitation,  9292,000.  The  water 
works  are  owned  and  operated  by  the  municipal- 
ity.  Tlie  qrstem  comprises  213  miles  of  nuuns. 
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The  net  debt  of  the  city  in  1914  was  $7,549,328, 
the  aeeesaed  valuation  of  real  and  personal  prop- 
erty, 9180,129,051-  Pop.,  1800,  2260;  1850,  II.- 
330;  1870,  26,703;  1880.  33,340;  1890,  44,170; 
1000,  62,059;  1910,  88,926;  1916  (State  census). 
102,941. 

Springfield  was  first  settled  in  1636  by  a 
party  from  Rax  bury  headed  by  William  Pyn- 
chon.  Until  1640,  when  it  received  its  present 
name,  it  was  known  as  Amwa-m.  On  Oct.  4, 
1676,  during  King  Philip's  War,  it  was  attacked 
by  Indians  and  bunwd.  During  Shays's  Rebel- 
lioa  it  WES  the  scene  (Septeniber,  1786)  of  a 
riot  headed  by  Shays.  Later  (Jan.  26,  1787) 
occurred  a  shiurp  skirmish  between  a  smajl  body 
of  State  militia  and  about  2000  insurgents  led 
by  Sh^s,  the  latter  being  easily  defeated.  Con- 
sult: Green.  Springfield,  1636-1886  (Springfield, 
1888 )  ;  Burt,  The  First  Century  of  the  History 
of  Springfield,  The  Offici<a  Records  from  1636- 
nS6  (Springfield,  1898-09)  ;  Charlea  H.  Bar- 
rows, The  History  of  Bprinfffield  for  the  Toung 
(ib.,  1900);  James  £.  Tower  (ed.),  Springfield 
Past  and  Pr^peative  (^[Nringfleld,  Mass.,  1906). 

SPBZNO-STBItD.  A  city  and  the  county  seat 
of  Greene  Co.,  Mo.,  200  miles  southeast  of 
Kansas  City,  on  the  St.  Louis  and  San  Francisco 
and  the  St.  Louis,  Iron  Mountain,  tmd  Southern 
railroads  (Map:  Missouri,  0  4).  The  city  Is 
in  the  Ozark  Mountains  (altitude  1300  feet), 
and  is  surrounded  by  beautiful  forest  and  prairie 
Mmery.  It  is  the  seat  of  Drury  Coll^  (non- 
sectarian),  opened  in  1873,  and  of  Loretto 
Academy.  Other  features  include  the  United 
States  government  building,  Cam^e  Library, 
the  high  school,  courthouse,  city  hall,  and 
Federal  building,  St.  John's  Hospital,  Burge- 
DeaconesB  and  Sprin^eld  hospitals,  U.  S. 
Weather  Bureau  Station,  U.  S.  Land  Office, 
Doling  Park,  and  the  State  Normal  School. 
The  national  cemetery  here  has  1703  grarea. 
of  which  737  are  of  unknown  dead.  Situated  in 
the  mineral  belt  of  southwest  Missouri,  Spring- 
field has  also  important  agricultural,  lumbering, 
and  stock-raising  interests.  The  leading  estab- 
lishments are  carriage  and  wagon  factories, 
ironworks,  lumber  mills,  flouring  mills,  furni- 
ture factories,  foundries,  and  shops  of  the  St. 
Louis  and  San  Francisco  Railroad.  The  com- 
mission form  of  government  was  adopted  in 
1916.  Pop.,  1900,  23,267;  1910,  35,201;  1016 
(U.  S.  est.),  39,513. 

SPBINOTIEZJ).  A  city  and  the  counfy  seat 
of  Clark  Co.,  Ohio,  46  miles  west  of  Columbus, 
at  the  confluence  of  Lagonda  Creek  and  Mad 
River,  and  on  the  Erie,  the  Cleveland,  Cincin- 
nati, Chicago,  and  St.  Louis,  the  Ohio  Electric, 
and  tiie  D^roit,  Toledo,  and  Irooion  railroads 
<Map:  Ohio,  0  6).  It  ia  the  seat  of  Wittenberg 
Goilen  (Lutiieran),  opened  in  1846,  and  has 
the  Warder  Public  Library,  with  more  than 
31,000  volumes.  N'oteworihy  also  are  the  city 
hall,  the  United  States  government  building,  the 
buildings  of  foiu*  State  fraternal  homes,  Ma- 
sonic, ^thian  (two),  and  Independent  Order 
of  Odd  Fellows,  Clark  Memorial  Home  for  A^ed 
Women,  city  hospital.  Memorial  Hall,  Babies' 
Fresh-Air  Camp,  and  260  acres  of  parks,  the 
largest  reserve  being  Snyder  Park.  Excellent 
water  power  has  in  making  an  important 
industrial  elty. 

The  census  of  1914  showed  that  there  was 
invested  in  the  various  industries  capital  to 
the  amount  of  $29,082,000.  Their  output  was 
Tallied  at  $27,722,000.   More  than  five-sevenths 


of  the  capital  and  nearly  two-thirds  of  the 
output  were  r^resented  by  the  manufactures 
of  agricultaral  implementa*  and  foundry  and 
machine-shop  products.  Other  manufactured 
articles  include  electric  motors,  motor  trucks, 
caskets  and  vaults,  piano  plates,  emery  wheels, 
gas  and  gasoline  en^nes,  automobile  tiree  and 
tubes,  incubators,  railway  frogs,  etc.  The  com- 
mission-manager form  of  government  has  been 
adopted.  The  water  works,  which  represent  an 
investment  of  $2,000,000,  are  owned  by  the 
munitipality.  Springfield  was  first  settled  in 
1709.  Pop.,  1900,  38,263;  1010,  46,921;  1915 
(U.  8.  est.)^60j804. 

SPBINOFIELB.  A  cil^  in  Bon  Homme  Co., 
S.  Dak.,  30  miles  west  of  Yanktmi,  on  the  Mis- 
souri River  and  on  the  Chicago,  Milwaukee, 
and  St.  Paul  Railroad  (Map:  South  Dakota. 
F  5 ) .  It  is  the  seat  of  the  Southern  State  Nor- 
mal School.   Pop.,  1900,  625;  1910,  676. 

SPBINOVIELD.  A  town  and  a  village  in 
Windsor  Co.,  Vt,  14  miles  north  of  B^ows 
Falls,  on  the  Black  River  and  on  the  Springfield 
Electric  Railway  (Map:  Vermont,  D  7).  It 
has  machine  snopSf  a  brass  fonndry,  lam 
shoddy  mills,  etc.  Pi^.  (town),  1900,  3482; 
1910,  4784. 

SPBINQ  PBOO.    See  Gbecn  Fboq. 

SFBINOHTLL.  A  town  in  Cumberland 
County,  Nova  Scotia,  Canada,  on  the  Cumber- 
land Railway  and  Coal  Company  Railway,  about 
75  miles  north-northwest  (direct)  M  Halifax 
(Mj^>:  Nova  Scotia*  OS).  It  has  manufac- 
tures  and  important  ooal  mines.  Fop.,  1901, 
6178;  I91I,  6713. 

SPRING  HTT.T.  COLLBOB.  A  Roman 
Catholic  institution  for  higher  education  founded 
in  1830  under  the  direction  of  the  Society 
of  Jesus  and  located  at  Spring  Hill,  Ala.  Its 
courses  are  preparatory  (two  years),  commer- 
cial (Ave  years),  and  chissieaf  {seven  years). 
The  students  in  1014-16  numbered  286,  and  the 
faculty  26.  The  buildings  and  grounds  were 
valued  at  about  $250,000.  The  annual  income 
is  about  $42,000.  The  library  contains  about 
19,000  volumes.  The  president  in  1916  yna 
E.  Cummings,  S.  J. 

SFZUNGING  USE.  A  use  which  is  limited 
to  talce  effect  on  the  happening  of  a  future  event 
and  not  depending  upon  any  preceding  use  at 
estate.  Thia  is  a  peeuliar  form  of  future  estate 
and  difl'ers  from  a  shifting  use,  whidi  operates 
in  derogation  of  some  other  estate,  and  from  a 
remainder  which  must  be  limited  upon  some 
particular  or  preceding  estate.  It  may  be 
limited  to  rise  either  upon  a  certain  or  uncer- 
tain and  contingent  event.  See  Real  Pbc»>extt; 
LlUITATION     OF     AonONB ;      SHIFT2N0  USE; 

Estate.   Coiuult  QUbert,  On  Uses. 

SPBINO  LAXB.  A  b«-ough  in  Monmouth 
Co.,  N.  J.,  11  miles  sontii  of  Long  Branch,  on 
the  Atlantic  Ocean  and  on  the  Pennsylvania 
and  the  Central  of  New  Jersey  railroads  (Map: 
New  Jers^,  D  3).  Spring  Lake  is  a  popular 
summer  resort,  having  a  fine  beach  and  several 
excellent  hotels  and  beautiful  residences.  It 
contains  also  the  Ann  May  Hospital  and  the 
Maloney  Memorial.  Pop.  (summer),  20,000; 
(resident),  1916  (State  census),  1492. 

SPBIHa-BIOB,  Sb  Cecil  Abtbcb  (1869- 
).  A  British  diplmnat.  He  was  bom  in 
England  and  was  educated  at  Eton  and  at 
Bafliol  College,  Oxford.  After  being  private 
secretary  to  Earl  Granville  and  prids  vrriter 
to  the  Earl  of  Rosebery,  he  was  Bnceesdvely 
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Secretary  of  the  British  lotions  at  Brussels, 
Washington,  Ti^o,  Berlin,  and  Constantinople. 
He  was  appointed  charge  d'affaires  at  Teheran, 
Persia  ( 19O0 ) ,  and  British  Comnussimar  of  the 
Publio  Debt  at  Cairo  (1901) ;  was  First  Secre- 
tary of  the  British  Embassy  at  St  Peter^urg 
(190»-O6);  Minister  and  Consul  Goierat  at 
Teheran  {100«-08);  Minister  to  Sweden  (190&- 
12) ;  and  in  1012  became  British  Ambassador 
to  the  United  States,  in  succession  to  James 
Bryce  (q.T.).  He  was  knighted  (K.C.M.O.)  in 
1906  and  was  given  the  Orand  Cross  of  the 
Victorian  Order  in  1908. 

SFBINO  SWIFT.  Any  lizard  of  the  iguanid 
senus  £fosIO|H>piw,  whldi  contains  a  great  num- 
her  of  small  ^>ecies  whose  heads  are  not  spiny 
and  whldl  have  fiat  scales  and  no  gular  fold. 
Th^  vary  in  color,  but  are  generally  dull 
above,  with  one  or  two  li^t  lines  along  each 
side  and  black  cross  lines  or  blotches  on  the 
back.  The  inferior  surfaces,  however,  are  likely 
to  be  brilliantly  colored.   These  lizards  are  con- 

Spieuous  obiecta  everywhere  in  the  southwestern 
nited  States  and  l^zico.  One  small  species, 
variable  in  color,  Bet^oporua  undutatiu,  is  the 
common  "fence  lizard"  of  the  Eastern  and  Cen- 
tral States.  They  are  swift  and  spry,  but 
harmless,  and  increase  by  means  of  eggs  laid  in 
the  sand  and  left  to  hatch  by  the  sunV  warmth. 
In  captivity  they  do  not  become  tame,  but  in 
a  dry  cage  with  an  abundance  of  sunlight  and 
a  diet  of  mealworniB  they  will  tiirive  for  years^ 
SntOrOTAIIi.  Any  one  of  the  minute  in- 
sects of  the  families  Podnrids,  Smynthuridse, 
Entomobryidie,  and  Papiriids,  of  the  thysanu- 
ran  suborder  CoUemboia,  These  insects  leap 
the  tail-like  organ  arising  from  the  under 
side  of  the  penultimate  or  antepenultimate  seg- 
ment of  the  abdomen,  reaching  forward  horizon- 
tally when  at  rest,  nearly  to  the  head.  This 
organ  when  suddenly  drawn  towards  the  perpen- 
dicular throws  the  insect  hijrii  in  air  and  some- 
times several  feet  away.  Tlie  springtails  are 
found  in  great  numbers  on  the  surface  of  the 
ground  or  just  beneath  in  boreal  and  even  Arctic 
r«gi<His.  In  the  northern  United  States  mi  bright 
sunny  days  in  spring  when  the  snow  is  melting, 
they  occur  in  great  numbers  on  the  surface  of 
the  snow.  One  species  {Aohoreutea  nivioola)  is 
commonly  known  as  the  snow  flea. 
SPRINGTATIi  DUCK.  See  Pintail. 
SPBDirO  VAXXET.  A  dfy  in  Bureau 
Co.,  111.,  S  miles  east  of  La  SaUe,  on  the  Illinois 
River  and  on  the  Chicago,  Rock  Island,  and 
Pacific,  the  Chicago  and  Northwestern,  and  the 
Chicago,  Bnrlinrton,  and  Qulncy  railroads 
(Map:  Illinois,  F  3).  Noteworthy  features  are 
the  high  and  vocational  school,  Carnegie  library, 
and  St.  Margaret's  Hospital.  FOp.,  1900,  6214; 
1910,  7036. 

SFBIHCKVILia.  A  dty  in  Utah  Co.,  Utah, 
41  miles  sonth  of  Provo,  on  the  Denver  and  Rio 
&ande,  and  the  San  Pedro,  Los  Angeles,  and 
Salt  Uke  railroads  (Map:  Utah,  C  2).  Fruit 
and  stock  raising,  daimng,  and  canning  are 
the  chief  indusMes.  Fop.,  1900,  3422;  1010, 
3368.   

SPBIKO  WHEAT.   See  Floub;  Wheat. 

8FBIT  (AS.  9pr€ot,  pole).  A  light  spar  ex- 
tending from  the  peak  (see  Sail)  to  a  sliding 
becket  on  the  mast.  In  the  early  days  of 
square-rigged  ships,  square  sails  set  on  yards 
nnder  or  over  the  head  booms  were  called  the 
spritsail,  sprit  topsail,  and  sprit  topgallant 
sail.    When  the  square  spritsaua  of  ue  head 


booms  were  replaced  by  fore-and-aft  jiba  and 
staysails,  the  various  spritsail  yards  were  no 
longer  used,  but  as  a  spreader  was  needed  for 
the  jib  guys,  whisker  Dooms  (see  Ship  Ain> 
Shippino)  were  devised,  and  these  are  occa- 
sionally called  spritsail  yards,  though  they  are 
in  two  parts,  one  on  each  side  of  uie  bowsprit 
cap. 

SFBO'DXE,  Bproul,  Thomas  Simpson  (1843- 
).  A  Canadian  physician  and  legislator. 
He  was  bom  in  York  County,  Ontario,  and 
was  educated  at  the  University  of  Midiigan  and 
in  medicine  at  Victoria  Univerutv,  Cobourg. 
He  practiced  his  profession  for  a  brief  period 
in  Michigan,  but  returned  to  Canada,  entered 
political  life,  and  represented  East  Grey  as  a 
Conservative  in  the  Dominion  Parliament  in 
1878-1911,  being  appointed  in  the  latter  year 
Speaker  of  the  House  of  Commons.  In  Decem- 
ber, 1916,  he  was  appointed  a  meml)er  of  the 
Senate.  He  held  decided  views  in  favor  of  Prot-' 
estant  supremacy  in  Canada,  took  a  prominent 
part  in  the  Equal  Rights  uitation  (see  Pabtt 
Names),  and  supported  ue  unsuccessful  at- 
tempt of  the  Dominion  govemmmt  to  give  Mani- 
toba separate  schools.  He  was  grand  master 
of  the  Loyal  Orange  Association  of  British 
North  America  in  1001-11,  and  in  1911  was 
elected  president  of  the  Imperial  Grand  Orange 
Council  of  the  World. 

SPBtTCE  (frcan  ML.  Pnuaia,  Prussia) ,  Ptceo. 
A  genus  of  about  30  qweies  of  coniferous  trees, 
indigenous  to  the  Nortium  Hemisphere,  nearly 
half  being  natives  of  North  America.  The  genus 
was  formerly  combined  with  Abiea  (see  Ftft>, 
from  which  it  differs  in  having  pendulous  cones, 
leaves  jointed  on  the  twigs.  Keeled  on  both 
sides  and  not  arranged  in  ranks,  but  scattered 
and  pointing  in  every  direction.  They  occur 
farther  north  than  most  trees,  forming  forests 
within  the  Arctic  circle,  and  extending  south, 
especially  in  the  motmtaine,  as  far  as  the 
l^renees  in  Europe,  the  Himalaya  in  A^,  and 
North  Carolina  and  Arizona  in  the  United 
States.  The  white  spruce  and  also  the  black 
cover  octensive  areas  in  Canada  almost  totally 
excluding  other  trees.  In  Europe  the  Norway 
spruce  is  similarly  distributed.  The  species  are 
pyramidal  in  habit,  the  lower  branches  droop- 
mg  when  old.  The  Norway  spruce  (Picea 
ewoeLsa  or  Pioea  ahiea),  the  principal  European 
species,  is  of  rapid  growtii,  attains  a  heiriit  of 
ISO  feet  or  more,  and  is  extensively  planted  both 
for  forests  and  for  ornament.  The  timber  is 
valuable  for  fuel  and  for  housebuilding,  and  is 
largely  exported  from  Norway  and  Sweden  for 
masts  and  spars  of  sailing  vessels.  The  tree 
yields  reain  and  turpentine;  its  bark  is  used 
in  tanning  and  for  basket  making,  etc.  The 
wood  is  also  used  for  wood  pulp  and  paper 
manubctnre.  In  North  America  the  prevailing 
species  over  the  greatest  extent  of  territory  are 
the  white  and  the  blade  spruce  (Pioea  cana- 
densis and  Ptoea  maHama),  although  in  lumlier- 
ing  the  two  species  are  seldom  distinguished. 
The  former  is  found  irom  New  York  to  British 
Columbia  and  northward  to  Newfoundland. 
Hudson  Bay,  and  Alaska — a  handsome  tree  60 
to  160  feet  high.  The  wood  is  li^t,  soft,  com- 
pact, nearly  odorless,  ll^t  yellow,  and  with 
scarcely  distinguishable  sap  wood.  It  is  largely 
used  for  general  building,  spars,  flooring,  etc., 
and  also  yields  some  of  the  spruce  gum  of 
commerce.  The  black  spruce  has  a  distribution 
someviiat  similar  to  the  white  except  tiiat 
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it  deecenda  along  the  mooiitaiu  to  Virginia — 
a  somewhat  smaller  tree,  hat  otlierwlse  very 
similar  to  the  white  ^ruce.  It  forms  immense 
forests  in  Maine,  New  York,  Canada,  and  else- 
where, and  is  largely  used  for  wood  pulp  and 
paper.  A  third  species,  the  red  spruce  {Picea 
rubra),  a  valuable  timber  tree,  has  much  the 
same  distribution  as  the  others  except  it  is 
found  along  the  mountains  as  far  south  M 
Georgia.  'Diese  species  are  the  chief  and  best 
source  for  wood-paper  making.  The  gum  of  the 
black  spruce  is  used  for  chewing.  The  branches 
are  used  in  tiie  preparation  of  essence  of  spruce. 
The  bark  contams  tannin  and  is  used  to  some 
extent  in  tanning  leather.  The  roots  are  often 
split  into  narrow  strips  and  made  into  basketS) 
coarse  mats,  ropes,  etc  The  Sitka  or  tideland 
spruce  iPioea  aitchentia)  is  a  larger  tree  oc- 
curring abundantly  from  northern  California  to 
Alaska,  following  the  coast  as  far  as  the  island 
-of  Kodiak.  It  is  one  of  the  largest  trees  of 
Korth  America*  attaining  in  low  re^^ons  a 
hei^t  of  more  than  300  feet  and  a  diameter  of 
7  or  8  feet  at  100  feet  from  the  base.  Speci- 
mens upon  the  islands  in  southeastern  Alaska 
measured  more  than  200  feet  in  height  and 
25  feet  in  circumference  4  feet  from  the  ground. 
The  timber  is  very  valuable,  entering  into  all 
kinds  of  building  c^erations.  In  the  tree-plant- 
ing  operations  m  the  West  the  spruces,  espe- 
cially the  white  and  the  Norway,  have  proved 
among  the  most  adaptable  of  evergreens.  The 
black,  being  slow  growing,  less  ornamental,  and 
not  well  adapted  to  dry  soils,  is  less  frequently 
planted.  For  ornamental  planting  none  excels 
the  blue  spruce,  which  is  of  rather  slow  growth. 
A  tree  known  as  Douglas  spruce  or  Douglas  fir 
I Pteudotsuga  dougUuri)  is  one  of  the  important 
timber  trees  from  the  Boeky  Mountain  reoion 
to  the  Paeiflc  and  north  to  British  Ccdumda. 
Upon  the  Pacific  coast  it  attains  a  height  of 
more  than  300  feet  and  a  diameter  of  10  to  12 
feet  The  timber  is  fine,  straight-grained,  heavy, 
and  very  strong,  and  is  useful  for  all  kinds  of 
building,  masts,  etc.  It  has  been  very  auccess- 
fully  planted  in  Minnesota,  where  it  u  beUered 
it  will  supersede  ^e  other  species. 

WBUS,  or  PSnXySIB.  This  is  a  chronio 
catarrhal  inflanunation  of  the  gaatrolntestinal 
mucous  membrane  and  is  characterized  by 
annmia,  wasting,  uncontrollable  diarrhoea,  and 
profound  weakness.  The  mouth  is  inflamed  and 
spotted  with  aphttue;  as  the  disease  progresses 
erosions  and  ulcerations  appear  on  the  mucous 
surfaces  of  the  whole  saatrofnteBtinal  tract;  and 
still  later  atrophic  changes  take  place.  I^rue 
is  a  disease  of  the  tropiost  particularly  of  the 
Orient,  although  it  is  also  lound  in  the  West 
Indies.  It  is  equally  frequent  in  women  and 
men,  and  is  prone  to  attack  Europeans  who 
have  resided  for  some  time  in  hot  climates.  The 
essential  cause  of  sprue  was,  until  recently,  ob- 
scure. It  has  been  variously  assigned  to  a 
protozofin  and  to  yeast  fungi,  but  in  1915  Maj. 
B.  K.  Ashford  of  the  Mraical  Corps  of  the 
IT.  S.  army,  in  Porto  Rloo,  ascribed  the  disease 
to  a  ^tedes  of  Moailia,  a  yeastlike  body  pro- 
ducing mycelial  threads  in  its  vegetative  stote, 
in  contradistinction  to  the  tine  yeasts — sae- 
charomyces — which  reproduce  hy  ascospores. 
Ashford  says:  "The  organism  Is  a  typical 
Monilia.  Its  biologic  characteristics  are  that 
it  ferments  glucose,  levulose,  and  maltose;  that 
it  causes  an  acid  reaction  in  these  three,  and  in 
saochMose  and  galactose;  that  it  does  noC 


liquefy  gda^  or  aemm;  does  not  copulate 
or  render  milk  acid,  but»  <m  the  contrary,  renders 
it  allcaline;  and  that  all  other  sugar  mediums 
lose  rapidly  in  acidi^."  Ashford  followed  the 
usual  treatment,  consisting  of  a  dietary  in 
which  Monilia  does  not  flourish  and  in  which  it 
cannot  fermait.  Three  types  of  diet  are  em- 
ployed: (1)  a  strict  milk  diet,  to  which  may 
be  added  lactic  acid  bacilli;  (2)  a  strict  meat 
diet;  (S)  a  simple  fruit  diet  in  which  bananas 
may  form  the  principal  feature.  As  the  patient 
improves,  vegetables,  fruits,  and  ^gs  are  cau- 
tiously added  to  these.  Under  this  treatment, 
of  60  cases  of  sprue  12  were  cured,  32  greatly 
improved,  10  were  not  improyed,  2  became 
worse,  and  4  died.  In  the  OrifOit  the  diseaae, 
althouffh  BcmetimsB  nndorgirfng  remlMioat^  is 
generally  fatal. 

SF&UBt   See  Tbhtsh. 

SFBUCTK  TON  XSBE,  shpr?lMr  fte 
merts,  KaiL  (1803-92).  A  Ommm  cartog^ 
rapher,  historian,  and  poet,  bom  at  Stuttoan. 
He  entered  the  corps  of  cadets  at  Munitu  in 
1814,  became  lieutenant  in  1825  and-  lieutenant 
colonel  in  1855,  when  King  Maximilian  II  ap- 
pointed him  his  aid-de-camp.  Fkrored  with 
that  monarch's  special  oonndence,  he  was  a 
steadfast  advocate  of  Pan-German  and  libo^l 

Erinciples  at  the  Bavarian  court.  In  1844  Kins 
ludwig  II  appointed  him  his  adjutant  genenu 
and  in  1883  general  of  Infentiy.  Ba  retired 
from  service  in  1886  and  died  in  Munich.  His 
principal  work  is  the  great  Biatoriach-geoff- 
rapJUaoher  Handatlaa  (118  maps,  1837-62  ;  4th 
ed.  by  Si^in,  1893  et  seq. ) ;  besides  which  he 
published  a  model  Atlas  eur  GeKkidhte  von 
Bayem  (1838);  Bandatlas  fUr  die  QeacAicfUe 
dea  MitteUUtera  und  der  neuercn  Zvii  400  maps: 
new  ed.  by  Menke,  1879) ;  Biatoriat^-gw 
grapkiaoher  BokulatUu  (lOth  ed.,  1880);  and 
otiiers.  He  wrote  a  Leitfade»  xur  Chaohi^te 
von  Bagem  ( 1863 ) ;  Pfalagraf  Rwptrt  der  Kofoa- 
lier  (1854) ;  Charakterbilder  aua  der  bagriaohen 
OeacMchte  (1878);  several  historical  dramas 
and  anonymously,  Jamhett  einea  greiaen  Qkibel- 
linen  (1876),  and  Aim  der  Mappe  dea  greiaen 
Oka>eUinem  (1882),  both  strictiy  Christian,  bnt 
antipapaL 

BFUlJiBB,  spQ'lftr',  Euo^nb  (1835-06).  A 
French  publicist  and  political  leader,  bean  at 
Seurre  (COte  d'Or).  .Mter  the  proclamation  of 
the  Republic  in  1870  he  became  Qambetta's  sec- 
retary and  one  of  his  most  trusted  supporters, 
and  with  him  escaped  from  Paris  in  a  balloon 
on  Oct.  7,  1870,  in  order  to  assist  him  in  re- 
organizing the  provincial  governments.  Ha  was 
elected  by  a  ^ris  oonsUtueni^  to  the  Chamber 
in  1870,  and  became  one  of  the  most  influential 
leaders  of  the  Union  Republic  group.  Upon 
the  formation  of  Oambetta^s  short-lived  caUnst, 
in  November,  1881,  Spuller  was  made  Under- 
secretary of  State  for  Foreign  Affairs.  He  re- 
turned to  the  Chamber  in  the  following  year, 
and  in  1884  was  chosen  one  of  the  vice  presidenta 
of  the  body.  He  was  Minister  of  Public  Instruct 
tion  in  the  Rouvier  cabinet  in  1887,  and  Min- 
ietesr  of  Foreign  Affairs  in  the  Tirard  cabinet 
in  1889-00.  In  1802  he  was  elected  Senator, 
and  in  1893-04  held  the  portfolio  of  Public  In- 
struction in  the  cabinet  of  Casimir-Perier.  He 
published:  Petite  histoire  du  aeoond  empire 
(1870) ;  Ignaee  de  Loyola  et  la  oompagnne  da 
Jitua  (1876);  JfiojMet,  ca  vte  ef  see  wmorm 
(1876K  

SPUNXIE.  See  Ifins  Fatuus. 
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8PUB  (AS.  apora,  spar).  Originally  spurs 
were  made  with  a  ^ngle  point  or  pnck  and 
were  known  as  the  pnck-apur  or  goad-spur, 
but  tbqr  soon  developed  into  the  rowel.  In 
aome  instances  the  s^  proper  consisted  of  a 
ball  from  which  projected  a  sharp  point.  M- 
thouri)  the  rowel  is  first  met  with  in  the  thir* 
teenui  century,  it  was  not  common  until  the 
middle  of  the  fifteenth  century.  In  the  Middle 
Ages  the  use  of  the  spur  was  limited  entirely 
to  knights,  who  were  granted  their  spurs  as 
a  synool  that  they  had  won  their  n|^t  to 
kni^thood.  Similarly,  the  haddng  oB  of  his 
apurs  denoted  the  public  disgrace  and  degrada> 
tion  of  the  knight.  Throughout  modem  European 
armies  generally,  the  gilt  spur  denotes  an  officer 
of  field  rank,  and  the  steel  spur  a  mounted 
officer  of  regimental  rank.  In  the  United  Statea 
army  the  spurs  of  mounted  officers  are  of  non- 
corrotive  metal  without  ornamentation  and 
wttbout  rowels.  The  rank  and  file  wear  a  simi- 
lar spur  made  ci  steel.  The  spnr  la  naed  to 
train  and  control  the  horse,  not  to  punl^  him. 
SPtTBOl!  (Lat.  tcBpurgare,  to  pui|^> , 
Euphorbia.  A  genus 
of  about  600  qiecies, 
mostly  tropical  shrubs 
or  trees  or  temperate 
climate  herbaceous  spe- 
cies of  the  family  En- 
phorbiacev,  character- 
ized by  a  resinous, 
mtlky,  usnally  acrid 
juice.  There  are  two 
lar^e  classes,  those 
having  normal  leaves, 
and  those  with  abortive 
leaves  which  fall  early. 
To  the  first  class  be- 
long most  of  the  ^>e- 
eies  found  in  temnei> 
ate  climates,  the  others 
abound  in  Africa. 
Some  of  the  green- 
stemmed,  fleshy,  and 
epiny  African  species 
so  resemble  certain 
cacti  in  their  habit  of 
growth  as  to  lettdet 
their  identtfleailon 
more  or  less  uncertain 
iBuphorbia  evpariuioM).  when  not  In  fiower.  Hie 
leaves  are  either  wanting  or  fall  off  early,  and 
the  functions  of  assimilation  are  performed 
the  stems.  The  flowers  of  many  species,  espe- 
cially of  Poinsettia,  have  bright-colored  bracts 
that  make  them  very  ornamental.  About  forty 
species  are  indigenoua  or  introduced  in  the  east- 
ern United  Stales*  all  being  herbaoeooa  plants, 

moatly  weeds.   

8PUBOS  liATTSEL.  See  Dapknk. 
SFOn^aOH,  CnuzM  Haddon  (18S4-82). 
A  celebrated  English  preacher.  He  was  bom  at 
Kelvedtm,  Essex,  attended  school  at  Colchester, 
and  spent  a  few  months  at  an  agricultural  col- 
1^  at  Maidstone.  His  family  intended  him 
for  an  Independent  minister,  but  his  own  sym- 
pathies drew  him  towards  the  Baptists,  whom 
he  joined  in  1861.  Removing  to  Cambridge,  he 
hegm  to  dellTer  lay  aermons  in  tiie  neipibor- 
hood.  At  18  he  had  charge  of  a  small  Baptist 
oongr^ation  at  Waterb«tch,  Cambridgeshire. 
In  1864  he  entered  upon  the  pastorate  of  the 
Kew  Paric  Street  Chapel,  Londm.  The  Surrey 
Unate  Hall  waa  for  some  time  engaged  for  his 
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use,  and  finally  hie  followers  built  for  him 
the  well-known  Metropi^itan  Tabernacle,  opened 
in  1861.  Many  evangelistio  and  philanthropic 
agencies  grew  up  in  conneetkm  with  this  great 
institution,  such  as  the  Stodcwell  Orphamige; 
a  pastor's  college,  where  hundreds  of  young  men 
were  trained  for  the  ministry  under  Spurgeon's 
direction;  the  Qolden  Lane  Mission,  etc.  He 
died  at  Mentone,  France,  where  he  had  gone 
for  hie  health.  His  sermons  were  published 
weekly  from  1864,  and  yearly  volumes  were 
issued  from  1860.  Thev  had  an  enormous 
cnlation,  and  numy  of  them  were  trandated 
into  various  languages.  Spurgeon  also  pub- 
lished many  volumes,  including:  The  Saint  and 
hi«  Saviour  ( 1867 ) ;  Morning  by  MortUng,  and 
Evmmg  hy  Evening  (1866-68);  John  Plough- 
man's Talks  { 1869 ) ;  The  Treamry  of  David 
(a  commentary  on  the  Psalms,  largely  from 
Puritan  writers,  1870-86)  j  Leoturet  to  my  Stu- 
denta  { 1876-77) ;  Commmtii^  and  Commeniariea 
(1876);  John  Pkmghnum't  Pfotatvs  (1880); 
and  after  1866  he  edited  a  moDthly  magazine, 
Sword  and  TrowH. 

In  theology  he  was  a  pronounced  Calvinist,  tn 
biUical  scwnce  an  extreme  conservative,  in 
policy  an  open-communion  Baptist,  in  politics 
a  Liberal  Unionist,  in  all  things  independent. 
He  attacked  the  Low  Church  party  in  the 
Church  of  England  becaxise  it  countenanced,  he 
asserted,  the  Pnyer  Book  teaching  of  baptismal 
regeneration,  and  in  1864  withdrew  from  the 
Evangelical  Alliance  because  this  doctrine  was 
Buppmed  it.  He  attadced  his  own  coreli- 
gioniata  for  their  alleged  rationalism  and  sym- 
pathy with  modem  views  of  the  Bible,  and  with- 
drew in  1887  from  the  Baptist  Union.  Consult: 
Autobiography,  Compiled  from  his  Diary,  Let' 
tert,  and  Records  by  his  Wife  (4  vols.,  London, 
1897-1000);  R.  H.  Conwell,  Life  of  Charles 
BMm  Bpurgmm  (PhiladelphU,  1802);  C  H. 
Lorimer,  CkaHet  B.  Spurgeon,  the  Puritan 
Preadier  of  the  Nineteenth  Century:  A  Mono- 
graph (Boston,  1892) ;  J.  J.  Ellis,  Charles  Had- 
don Spurgeon  (new  ed.,  London,  1902) ;  W.  M. 
Hi|»B,  The  Spurgeon  Family  (ib.,  1906). 

WPTTBBT  (Dntdi  spurrie,  spurrey).  Plants 
belonging  to  the  genera  Spergula  and  Spergu- 
laria  of  the  family  CaryophvUacete.  Sparry  is 
a  weed  sometimes  cultivated  aa  a  fori^  en^. 
Com  spurry  or  common  spnrry  {Spergula  or- 
venais)  is  an  annual  from  6  to  12  inches  high, 
producing  a  tangled  mass  of  succulent  stems 
with  numerous  whorled  linear  leaves.  It  pre- 
fers sandy  soil,  upon  which  It  Is  often  planted 
as  a  green  manure  and  as  a  soiling  crop  for 
sheep  and  cattle.  The  plant  readily  reeeeds, 
but  need  not  become  a  pest;  it  is  sometimes  a 
catch  crop.  Oiant  spurry  {Bpergu^  mowing), 
hj  many  botanista  not  regarded  as  distinct  from 
tiie  above,  is  la^^  tiian  common  spurry.  The 
qtedes  of  Spergwaria  are  called  sand  spurry. 

SPtJBS,  Battle  or  thx.    See  Counui; 

SPTJB- WINGED  OOOSE,  PLOVER,  etc. 
Many  terrestrial  birds  have  the  bend  of  the 
wing  armed  with  one  or  more  spurs  or  bony 
knobe,  which  they  use  for  attack  and  defense. 
This  armament  is  conspicuous  in  the  geese  of 
tiie  African  famihr  Pleetropteridn,  of  which 
tiiere  are  four  species,  and  here  It  ia  based  upon 
one  of  the  wrist  bones,  instead  of  on  the  meta- 
carpus, as  is  usual  elsewhere.  The  spur-winged 
plover  {Hoplopterut  epinotut),  one  of  the  com- 
monest birds  of  the  Nile  vall^,  la  only  one  of 
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niuiy  tropicml  plovers  bo  armed,  tiie  largest  and 
finest  spurs  being  those  of  a  CSiilean  plover 
{B^Umoptenu  oluUnais) ;  its  spur  is  situated 
just  at  the  base  of  the  thumb,  and,  as  in  other 
cases,  is  sheathed  with  horn,  and  sharp  at  the 


utATOKT  OP  imra  spusa. 
a,  •pur  of  the  wpwminged  plorer;  b,  nlftUTS  pnriUona  of 
u»  two  winsapun  of  the  aaraaoMr  (q.v.)' 

end.  Some  at  the  jacanas  have  wing  spurs,  and 
others  a  peeuliar  Madelilce  enlargement  of  the 
forearm.  Lastly,  the  large,  turkey-Uke  South 
American  screamers  (^.t.)  have  two  wing  spurs, 
the  larger  of  which  is  an  inch  and  a  quarter 
long.  Consult  F.  A.  Lucas,  "Weapons  of  BirdB," 
in  Bird  Lore,  vcL  iv  (New  York,  1902).  For 
illustration  of  JBgypttan  Spur-winged  Plover, 
see  Plata  of  PLOvns. 

SPXJBZHEHIL  s^snrtsHi&n,  Johann  Kabpab 
( 1770-1832 ) .  A  German  phrenologist,  bom 
near  Treves.  After  studying  medicine  at  Vienna 
he  became  the  pupil  and  later  the  colleague  of 
the  phrenologist  Franz  Oall  (q.v.).  He  lived 
and  lectured  in  France  and  England  alternately, 
and  in  1832  went  to  the  United  States  on  a 
lecturing  toiu*,  but  died  suddenly  in  Boston. 
His  woilcs  as  translated  into  English  include: 
Bdueation.  (1821;  in  print,  1912);  Pkrmologu 
(I82S;  rev.  ed.,  1911).  Consult  N.  Capen. 
Reminiacenoea  of  Dr.  Spwrzheim  and  Qeorge 
Combe  (q.v.)   (New  York,  1881).    See  Pebxn- 

OLOGT.   

SPUTITH.    See  ExpixTOBA'noN. 

SPUYTBN  DUTVIL  (spI'tCTi  di'vll) 
CREEK.  A  channel  connecting  the  Hudson 
with  the  Harlem  River,  at  the  norUi  end  of 
Manhattan  Island  (q.v.)  (Map:  New  York  Ci^ 
and  Vicinily,  E  2). 

SFT  (OF.  eepi«t  to  spy) .  A  person  cmpk^ed 
to  obtain  information  r^arding  an  enemy  in  a 
clandestine  manner  and  by  deception  by  entering 
the  latter's  territory,  lines,  or  camp,  his  na^ 
yards  and  other  depots,  and  employing  any  pos- 
sible means  or  methods  by  which  to  attain  his 
ends.  The  status  of  the  spy  while  generally 
recognized  was  not  defined  explicit  until  formu- 
lated In  "The  Bales  of  Land  Warfare,"  oon- 
iained  in  the  Annex  to  Tlie  Hague  Craivention, 
No.  IT,  Oct  18,  1907,  which  gin  the  interna- 
tional definition  of  the  word  apy  and  the  ref- 
lations governing  such  a  person  as  follows: 
"Art.  29.  A  person  can  only  be  considered  a  spy 
when,  acting  clandestinely  or  on  false  pretenses, 
he  otitaina  or  endeavors  to  obtain  information  in 
the  zone  of  operations  <^  a  belligerent,  with  the 
intention  of  emnmunieating  it  to  the  hostile 
par|^. 

'"HiuB,  soldiers  not  wearing  a  disguise  who 
have  penetrated  into  the  zone  of  operations  of 
the  hostile  army,  for  the  purpose  of  obtaining 
information,  are  not  considered  spies.  Similarly, 
the  f (blowing  are  not  considered  spies:  soldiers 
and  civilians,  carrying  out  their  mission  openly. 


Intenated  with  the  delivery  of  dispatchei  in- 
tended either  for  their  own  army  or  for  the 
enemy's  ann^.  To  this  class  belong  likewtoe 
persons  sent  in  balloons  for  the  purpose  of  car- 
rying dispatches,  and,  general^,  of  maintaining 
communications  between  the  different  part*  m 
an  army  or  a  territory." 

"Art.  30.  A  spy  wcm  in  the  act  shall  not 
be  punished  without  previous  trial." 

'  AxL  31.  A  spy  who,  after  rejoining  the 
am^  to  whieh  he  bdongs,  is  subsequently  cap- 
tured 1^  the  enemy,  is  treated  as  a  pruoner  of 
war,  and  incurs  no  reeponsibiUty  for  his  pre- 
vious acts  of  espionage." 

Spies,  war  trait<»s,  and  war  rebels  are  not 
exchanged  according  to  the  common  law  of  war. 
The  spy  is  punishaUe  with  death,  whether  or 
not  he  succeed  in  obtaining  the  information  or 
in  craiveying  it  to  the  enemy.  The  oondititm 
that  determines  the  offense  is  dissimulation; 
thtn  must  be  a  violatiim  of  good  faitiu  Con- 
ault  Edmmda  and  Oppenheim,  Laitd  Warftire 
(London,  1012) ;  Autoa  of  Land  Warfare,  United 
Btatet  Army,  See  InnairAfnmAL  Law, 

Land  Warfare. 

SPT,  spift.  One  of  tiie  most  important  arclueo- 
logical  sites  in  Eur<^>e.   See  Mar,  Science  of. 

SPY,  The.  A  novel  by  James  F«iimore 
Cooper  (1821),  saving  the  story  of  Harvey 
Birch,  a  ufff  ««»i<^ed  by  Washington  in  1780 
in  Weeteheater  0>.,  N.  Y. 

8PT  SLANOB.    See  Naja. 

SPY  WEDNESDAY.    See  H<H.T  WiEK. 

8QUADBON  (fr(»n  It.  tquadra,  squad).  The 
basis  of  all  European  cavalry  organization  is 
the  squadron,  usually  commanded  by  a  captain, 
sometimes  a  major  assisted  tiy  a  captain. 
The  European  squadron  numbers,  on  a  war 
footinf^  from  120  to  160  sabres.  Regiments 
ctmtain  from  three  to  ^  squadrons.  In  ^e 
United  States  cavalry,  the  squadron,  oom- 
manded  by  a  major,  is  com  posed  of  four 
troops  each  commanded  by  a  captain.  At  war 
strength  the  squadron  consists  of  15  officers 
and  401  enlisted  men.  The  r^ment,  com- 
manded by  a  colonel,  consists  of  three  squadrims 
(12  troops),  and,  at  war  strength,  numbers 
61  officers  and  1236  enlisted  men.  Consult 
Tablet  of  OrganieatUM,  V.  S.  Army  (Washing- 
ton, 1914),  See  Asm  QBOAiozATroii.  For  tSa 
awlicatiim  ot  the  wwd  in  the  navy,  see  Tactics, 
Natal. 

SQXTA'XODOir  (Neo-Lat.,  from  Lat  tquaUu, 
sort  of  sea  fish  +  Ok.  idoin,  odout,  tooth).  An 
extinct  genus  of  whale  based  on  fossil  skulls  and 
teeth  found  in  Miocene  and  Pliocene  deposita. 
See  CetacbA;  Mammalia,  FosaU  Mammalta. 

SQUATtOBAJA  (Neo-Lat.,  from  Ukt.  tqualtu, 
aart  of  sea  fish  -4-  nja,  ray,  skate).  A  fossil 
shark  of  the  Lower  Ltas  of  England,  anoeaferal 
to  the  modem  chinuera  (q.v.). 

SQTTABCIONE,  sk^-chynft,  FBAncESoo 
(1394-1474).  An  Italian  painter  of  the  early 
Renaissance,  founder  of  the  school  of  Padua. 
He  developed  under  the  influence  of  the  antique 
and  was  a  teacher  rather  than  a  painter.  From 
the  large  number  of  his  pupils  he  has  been 
styled  uie  "Father  of  Painth^"  and  the  in- 
fiaem»  of  his  school  was  dominant  throu^ont 
awthem  Italy.  His  method  of  teaching  dmered 
from  that  of  other  masters  in  that  he  had  his 
pupils  copy  antique  statues  rather  than  his  own 
works.  The  diief  characteristics  of  their  art 
are  the  statuesque  character  of  the  figures  and 
the  wealth  of  antique  ornamentation,  OMnbined, 
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however,  with  a  trenchant  realism.  It  is<  im- 
poeeible  to  distinsuiBh  the  works  ascribed  to 
him  at  Padna  and  elsewhere  from  those  of  his 
pupils,  only  one,  the  "Madonna  of  the  Lazzaro 
FamiV'  (Berlin  Muaenm),  beiiw  signed. 
SQUABB,  IN  OnOHVrBT.    See  Paballelo* 

flKAM. 

SQTJASEf  Magic.   See  Magic  Squabb. 

SQUABB  KNOT.  See  KNorrma 
Spucinq.   

SQUABEUOUTH.    See  CHienJiouTH. 

SQUABE  BOOT.  See  Involution 
Evolution. 

SQITABES,  Method  of  Lust.  Bee  Least 
Squabbs,  Mbihop  of. 

SQtTABZNQ-  THE  CIBCLE.  See  Camx; 
Quadbatdbb. 

SQTTASH  (from  North  American  Indian  <uku- 
tasqufuh,  pi.  of  0*9,  green,  unripe).  The  com- 
mon name  for  the  fruits  and  plants  of  various 
varieties  of  Cttcurbita  mamma,  Cucurbita  pepo, 
and  Cuourbita  mosohata.  The  term  is  fre- 
qumtly  applied  in  America  to  what  are  known 
in  Europe  as  pumpkins.  Squashes  are  oooked 
as  a  T^etable  ana  also  usea  for  making  pies. 
They  are  of  divers  forms,  with  early,  late,  and 
midseaaon  varieties  of  each.  Squashes  like  a 
warm  fertile  soil.  They  are  planted  about  the 
same  time  as  com  in  hills  from  six  feet  apart 
each  way  for  early  varieties  to  12  feet  apart 
each  way  for  late  varieties.  Bush  varieties  may 
be  planted  as  close  as  four  by  four  feet.  From 
four  to  six  seeds  are  put  in  each  hill,  which 
shoald  be  made  ric&  with  a  lew  shorels  o{  well- 
rotted  manure  placed  in  the  bottom.  The  winter 
varieties  are  gathered  upon  the  approach  of 
frosty  weather  and  left  in  the  sun  to  cure  for 
a  while,  being  covered  at  night  with  hay  or  like 
material.  Before  cold  weather  sets  in  the  fruitB 
should  be  stored  on  shelves  one  deep  in  a  dry, 
cool,  not  cold,  room.  For  diseases  and  pests  of 
the  squash,  see  Cuoumbbb  Diseases  and  M111.0N 
iNSBOTB.  See  ^ate  of  Ououhbsb  Allies. 

SQtTASH.  A  ball  game  belonging  to  the 
family  of  tennis,  which  it  is  considered  to  have 
preceded  in  origin.  It  is  played  with  a  racquet 
and  ball  in  an  inclosed  court  of  varying  size 
without  any  affixed  standard,  but  generally  less 
than  40  feet  by  20  feet,  divided  by  a  central 
line  on  the  floor  and  a  cross  line  into  four 
spaces.  The  underling  principle  of  squash  is 
that  two  playm  try  alternately  to  nit  the 
ball  up  against  the  front  wall  above  a  "tell-tale" 
line.  Whichever  first  fails  to  do  so  before  the 
ball's  second  bounce  from  the  floor  loses  the 
point.  There  are  various  rules  ^veming  the 
placing  of  the  ball  and  of  scormg.  Consult 
Eustace  Miles,  The  Game  of  Sgwuh  (New  York, 
ld01),and  Toombs  (ed.),  "Court  Games,"  in 
B.  Bpalding'a  Athletio  Btrndbookt,  No.  50  (ib., 
1914). 

SQ17AJSH  BUG.   See  Squabh  Insbctb. 

SQVAm  INSSCT&  The  insect  fauna  of 
the  squash  and  the  pmnpkin  are  practically 
identical;  several  insecte  wnich  feed  upon  these 
plants  also  attack  melons,  cucumbers,  etc  (See 
MELON  Insects.)  The  most  important  in  the 
United  States  are  the  squash  bug  [Antua  tri»- 
'  Ut)  and  its  closely  similar  relative,  the  homed 
squash  bug  (Anaaa  armigera),  the  sauaah-vine 
borer  {MelUtia  eatyriniformit) ,  and  tne  squash 
la^Urd  (Epilaohna  boreaiiB).  The  squash  bug 
is  a  dull-grayish-brown  musky-smelling  bug  of 
the  fami^  Coreidie,  a  litue  over  half  an 
inch  long,  Mbaniatiiii^  in  the  adult  stage.  Its 


large  goldra-brown  eggs  are  laid  in  the  spring 
on  foliage.  The  young  bugs  grow  rapidly  and 
molt  Ave  times,  and  suck  the  plant  juices. 
Hand-picking  the  bugs  before  egga  are  laid, 


oomOM  mxaum  aoa  (AnoM  trittiti. 

kerosene  sprayed  upon  vines  started  early  to 
act  as  decoys,  and  destruction  of  bugs  on  vines 
and  fmits  after  the  crop  has  been  gathered, 
are  the  only  feasible  remedies.  The  squash- 
vine  borer,  a  clear-winged  moth  of  the  family 
Sesiids,  has  an  orange  or  red  and  blade  and 
brouse  abdomeai  and  hairy  hind  legs,  red  or 
orange  on  the  outer  surface,  and  bladE  in^e. 
Young  caterpillars  hatched  from  es^  laid  on 
the  stems  in  late  spring  bore  into  the  stem, 
which  wilts  and  dies.  In  midsummer  they  pu- 
pate in  a  tough  cocoon  beneath  the  groiud, 
whence  the  adult  emerj^  in  spring.  In  the 
South  a  second  generation  appears  in  August. 
The  best  preventive  measures  consist  in  late 
fall  harrowing  and  deep  spring  plowing.  The 
squash  ladybird,  belon^ng  to  the  genus  Epi- 
latifma,  which  contains  the  only  phint-feeding 
species  of  the  family  Coccinellids  (see  Ladt- 
bibd),  is  a  blade-spotted,  yellow,  hemispherical 
species  of  wide  distribution.  The  adult  beetles 
hibernate  and  lay  their  eggs  upon  the  leaves  in 
May  or  June.  The  yellow,  spiny  larve  chew 
circular  holes  in  the  leaves,  reach  full  growth 
in  from  two  to  four  weeks,  and  transform  to 

Oee,  attaching  themsetves  by  the  tip  of  the 
/  to  a  leaf  or  stem.  There  are  two  or  more 
generations  each  year;  the  insect  is  readily  con- 
trolled b^  an  arsenical  spray. 

The  pickle  worm,  melon  caterpillar,  certain 
plant  bugs,  and  flea  beetles  (qq.v.)  are  also 
troublesome.  Consult:  Gt.  B.  Smith,  Manual  of 
Economic  Entomology  (Philadelphia,  1806): 
Chittendoi,  in  Departmeni  of  AgriouUvre,  Divi- 
«io»  of  Entomtdogy,  BiiUetm  19  (Wadiiagton, 
1809). 

SQUATTEB  SOTEBEiaNTY.    See  POfu- 

LAB  BOVEBEIGNTT. 

SQUAWFISH.  A  fresh-water  fish  [Ptyoche- 
lu8  oregonmmg)  of  California,  where  it  is  locally 
known  as  Sacramento  pike.  It  is  the  largest 
American  spedee  of  the  carp  family  (see  Ct- 
raiNmJE)  and  reaches  a  laigtii  of  from  3  to 
6  feet.  Another  local  name  is  CSiappaul.  See 
Plate  of  Dace  and  Minnows. 

SQUAW  WSE.   See  Pabtbidw  BbBBT. 

SQUAXON.   See  Sazjshah  Stock. 

SQXTBAKEB.   See  Gbocnd  Beetle. 

SQTTEEBS,  Waokfc»co.  In  Dickens's  NiohoUu 
yieklehjf,  the  heartless,  igniurant  Yorkshire 
schoolmaster  of  Dotheboys  Hall. 

SQUETBAa-TJE,  skwA-tfig',  or  Deep-Wateb 
Tbout.  a  fish  [Cynoscion  regalia)  latterly  far 
more  widely  known  as  weakfish  (q.v.). 

SQUID  (of  uncertain  etymok^).  A  o^ihalo- 
pod  mollnsk,  differing  from  the  nautilus  In  hav- 
ing no  ontOT  ahell,  we  body  being  supported  by 
an  inner,  pen-shaped,  homy  structure,  or,  in 
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the  cuttle  of  the  Mediterranean,  by  a  calcareous 
bone,  flattened  oval  in  shape.  Tbe  bod;  of 
tiie  squid  is  somewhat  flaUik^  pointed  behind, 
with  two  flns,  while  the  hema  is  large  and 
armed  with  ten  long  arms,  bearing  cup-shaped 
suckers,  two  of  the  arnu  being  longer  than  the 
others.  The  eyes  are  large  and  perfect.  The 
mouth  is  armed  with  two  powerful  black  teeth, 
shaped  like  the  jaws  of  a  parrot.  At  tbe  base 
of  tbe  smaller  jaw  is  the  lingual  ribbon 
(radula).  With  this  they  divide  their  food. 
The  squid  is  provided  with  an  ink  sac,  and 
when  attacked  it  will  discharge  the  water  in 
its  mantle  throng  its  8iph<m,  the  ink  passing 
out  witii  the  water  as  if  from  a  qrringe;  thus 
the  water  is  colored,  and  under  cover  of  the  inky 
cloud  the  squid  darts  backward.  Squids  are 
active  and  powerful;  they  will  enter  a  school 
of  flah,  dart  to  the  right  or  left,  seize  a 
fish,  biting  it  in  the  nape  of  the  neck,  and 
kill  it  instantly.  The  body  is  beautifully  tinted 
and  spotted  with  many  colors,  and  the  ani- 
mal n^dly  chaagea  hu^  tiiis  being  due  to 
the  eontracntm  and  dilatation  of  the  pigment 
cells  or  diromatophoree.  (See  BteAOBBOsis.) 
Flying  squids  (see  8<)un>)  are  oceanic  decapods 
of  the  genus  OtnmoBtrephia. 

Ordinary  squids  are  from  1  to  2  feet  in 
length.  The  largest  squid  known  is  ArcMteuthit 
prinoepa,  nearly  10  feet  long  in  body;  the  longer 
arms  measure  about  29  fe^,  the  entire  animal, 
with  extended  arras,  reaching  a  length  of  40 
feet.  Another  species  (AreMfeuiJWt  fnonaoAiit) 
has  a  body  about  7  feet  long,  with  the  two 
longer  arms  24  feet  in  length.  (For  fossil 
squids,  see  Beleunitbb.)  Consult  Verrill,  "The 
Ciphalopods  of  the  Northeastern  Coast  of 
America,"  in  Transactions  of  the  Coimeoiiout 
Academy,  vol.  v  (New  Haven,  1879-80).  Goan- 
pare  Cephalopoda  and  DBCAfooA. 

SQUIBBr  akwlr,  Bphbaih  Gsmoe  (1821-88). 
An  American  ardueolcvtat  and  travder,  bom  at 
Bethlehem,  N.  T.  Aner  varied  experience  he 
became  known  to  science  throuj^  his  study  of 
the  antiquities  of  the  Mississippi  vall^.  In 
1849  he  went  on  a  diplomatic  mission  to  Central 
America,  which  he  revisited  in  1863  in  the 
interest  of  an  interoceanic  railway  and  of 
arclueology.  In  1868  he  was  appointed  United 
States  Commissioner  to  Peru,  where  he  inveeti- 

Sted  Inca  remains.  He  was  first  president  of 
e  Anthropolo^ca!  Institute  (1871).  He  pub- 
lished: Serpen*  Symbolt  (18S2);  NiearagtM: 
its  People,  Seenery,  and  Moiuimente  (1862); 
The  Biaies  of  Central  America  (1867  and  1870) ; 
Tropical  Fibrea  and  their  Boonomio  Exhtuttion 
( 1881 ) ;  and  Peru:  Incidents  and  Baplor^ion* 
in  the  Land  of  the  Ineaa  (1877). 
SQUILL   (Lat  tquiOa,  squill),  SoUla.  A 

GDUS  of  bulbous-rooted  plains  of  the  family 
iiaceee,  with  a  spreading  perianth,  a  three- 
parted  ovary,  and  a  ihree-eonia«d  capsule  witii 
three  many-seeded  cells.  Hany  of  tne  species 
are  plants  of  humble  growth,  with  scapes  like 
those  of  hyacinths  ana  beautiful  flowers.  The 
American  species  formerly  classed  in  this  genus 
are  now  referred  to  Quamasia.  The  squill  used 
in  medicine  as  an  expectorant,  diuretic  and 
emetic  is  prepared  from  the  bulbs  of  TJrgvftea 
toUltt. 

BQXJUXA.    A  mantis  shrimp  (q.v.). 

SQPIWT.   See  Strabismus. 

8QTTXRBEL  (Gk.  cKUvpot,  exiA,  sfcto,  shadow 
+  owra,  tail).  A  rodoit  Tnainiw^i  of  the 
family    Sciurlds,    subfamily    SciurinK.  The 


Sciurinte  are  a  group  of  seven  genera  with  com- 
pressed incisors,  rather  slender  bodies,  and  long, 
hairy  tails.  The  number  of  ^eeies  is  still  a 
matter  of  doubt,  owing  to  the  ronarkable  range 
of  oolor  variaticHi  among  the  individuals. 
Squirrels  are  found  in  all  parts  of  the  wwrld 
except  Australia,  and  are  most  abundant  in 
India  and  southern  Asia.  They  range  from 
the  size  of  a  mouse  to  that  of  a  cat.  In  color 
squirrels  tend  towards  gray,  reddish  brown,  or 
black,  tboufi^  many  species  are  white  under- 
neath. Mid  ue  Oriental  species  are  often  hand- 
Bomefy  varimted.  The  pelages  differ  locally 
in  texture,  bong  affeeted  apparently  1^  the  cli- 
mate. Some  of  the  northern  n>eeiee  have  a  fine, 
dense  fur,  and  their  skins  nave  considerable 
commercial  value,  while  some  of  the  tropical 
species  have  the  hair  scanty  and  rather  stiff,  and 
in  one  genus  spines  are  present  conroaraUe  to 
those  of  a  porcupine.  The  genus  Soiurus  in- 
cludes nearly  three-fourths  of  all  known  squir- 
rels, and  all  but  five  of  the  American  species. 

The  00mm (meet  and  most  widely  distributed 
of  tiieae  is  the  red  squirrel  or  chickaree  {Boimrue 
hudsoi^ta} ,  which  ranges  from  the  northern  and 
the  mountainous  parts  of  the  United  States 
to  tbe  limit  of  trees  in  British  America.  It  is 
a  small  species  only  ei^t  incl^  long,  not  in- 
cludinff  the  tail.  Its  upper  surface  is  brij^t 
ferruginous  or  chestnut  red;  the  lower  surface 
is  pure  white,  and  there  is  a  blade  sbipe  along 
the  rides.  This  aara  are  eommonly  tipped  with  a 
little  tuft  of  hairs.  In  Its  habits  the  chickaree 
is  ft  .iTpkal  squirrel,  very  active,  almost  ez- 
elusivdy  arboreal,  and  very  fond  of  nuts,  which 
are  one  of  the  most  important  items  in  its  bill 
of  fare.  The  diet  is,  however,  diversified,  as  is 
true  of  most  squirrels,  for  while  nuts  and  grains 
are  doubtless  the  staple  articles,  birds  and  their 
eg^  and  young,  insects,  youne  twigs,  and  fruit 
are  often  eaten.  Many  ommudo^sts,  indeed, 
consider  this  squirrel  one  of  the  most  dead^ 
enemies  of  the  e<Hiinion  song  birds,  and  this 
enmity  is  frequently  enressed  by  the  birds 
themselves.  The  home  of  the  chiclcaree  is  usu- 
ally in  some  hollow  tree,  tiioi^  frequently  a 
special  nest  is  constructed  out  of  branches, 
twigs,  and  leaves.  The  young  are  bom  in  the 
qtrfng,  three  or  four  in  a  Utter.  Tbe  chickaree 
is  a  rather  niHsy  little  animal,  and,  thoiufh  not 
gr^^ous,  several  are  usoaUyfoond  withu  aiXl- 
mg  distanoe  of  emoh  other.  The  sounds  ottered 
are  rapidly  repeated  notes,  making  a  shrill, 
scolding  chatter. 

East  of  the  great  pl^ns  and  south  of  the 
chickaree's  range  occur  the  fox  squirrels,  the 
largest  and  handsomest  of  the  American  Sciu- 
ridc.  They  are  a  foot  or  more  in  Imgth,  besides 
the  beautiful  bushy  tail,  which  is  somewliat 
longer  than  this  head  and  body.  The  color 
ranges  from  gray  with  a  reddish  tinge  to  jet 
blade.  The  largest  tam  is  the  black  sonirrel 
{Sciurus  niger)  of  the  South  Aflantlc  ana  Gulf 
States,  which  is  usually  very  dark  colored,  but 
always  has  the  nose  and  ears  white.  The  fox 
squirrel  of  the  Middle  States  (fiowriM  cmereus) 
is  usually  reddish,  with  the  tips  of  the  hairs 
whitish,  giving  it  a  grizzled  appearance,  but 
blade  specimens  are  common.  Tne  fox  squirrd 
of  the  Afississiopi  valley  (fioiwM  hUUtvMamuM) 
is  more  strongly  and  constantly  reddish  and  Is 
rarely,  if  ever,  blade.  These  la^  squirrels  all 
agree  in  their  habits,  which  are  not  essentially 
different  from  those  of  the  chickaree,  except  that 
fox  squirrels  seem  to  do  leas  harm  to  the  birds. 
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They  are  intellisent  and  in  captlvitj  make  in- 
teresting pets.  They  have  a  congiderable  antip- 
athy to  tne  chickaree. 

Ilie  gray  squirrels  are  a  third  group  of  com- 
mon American  species,  somewhat  smaller  than 
the  fox  squirrels  and  more  widely  distributed, 
ranging  as  far  west  as  California.  They  have  a 
ccmsiderable  tendency  towards  melanism  In  cer- 
tain regiona.  Tbay  are  white  «-  whitish  nnder- 
neatib.  The  eommon  Eastern  species  (fiowru* 
cmroUmaiaU)  is  about  10  inches  long,  besides 
the  aomewhat  kmger  tail.  It  is  one  of  the  popu- 
lar game  animals  of  New  England,  where  the 
fox  squirrel  Is  very  rare,  and  not  only  is  it 
prized  for  food,  but  the  skin  has  some  com- 
mercial value.  It  is  also  ofteoi  kept  as  a  pet, 
and,  like  the  fox  squirrel,  can  be  taught  simple 
trieka.  Two  or  three  other  spedefl  of  gray  squir- 
rel occur  in  the  southwestern  United  States 
and  C^lfoniia,  of  which  the  chestnut-backed 
gra^  BQUirrel  {Soiurua  aherti)  is  notable  for 
having  the  ears  tufted  as  in  Uie  chickaree.  This 
is  a  very  handsome  species,  with  a  broad  band 
of  chesliiut  on  the  back  and  a  black  sMpe  on 
each  side;  melanistic  specimens  are  common. 
The  California  gray  squirrel  (Soiurus  fo$9or)  is 
remarkable  for  Its  lar^  size  and  blade  tail. 

Of  the  remaining  six^  or  seven^  members 
of  the  genus  Boiurut  the  most  important  is  the 
common  squirrel  of  Europe  {Boiwrva  mUgaria), 
which  ranges  from  Ireland  to  Japan  and  from 
northern  Italy  to  Lapland.  It  is  a  little  larger 
than  the  chickaree,  and,  like  that  species,  it  is 
brownish  red  above  and  white  beneath.  In 
winter  it  undergoes  some  change  ofpelage,  be- 
coming gray  or  even  almost  white.  Td»  ears  are 
tufted  with  little  pencils  of  hair.  A  handstnne 
Oriental  squirrel  (Sotunu  eanieepa)  is  remark- 
able as  the  only  known  instance  amon^  mam- 
mals of  the  temporary  assumption  during  the 
bleeding  seasni  of  a  distinctly  ornamental 
pelage.  During  most  of  the  year  this  squirrel 
IS  gray,  hut  in  December  the  black  becomes  a 
beautiful  orange  yellow,  which  becomes  gray 
again  late  in  March,  after  the  breeding  season 
is  over.  Of  the  remaining  genera  one  contains 
Mly  a  sl^le  Bi>eeies»  m  urge  and  very  hand- 
some Bomean  apetitB  {Phitkrotcttmu  maerotit), 
whldi  is  very  remarkable  for  certain  peculiari* 
ties  of  the  skull  and  particularly  for  the  vertical 
grooves  on  the  front  surface  of  the  incisors. 
The  tail  is  also  unusually  long,  the  ears  have 
long  tufts,  and  the  coloration  Is  peculiar,  the 
sides  being  banded  with  black  and  white.  The 
genus  Xerue  includes  four  species  known  as 
"miny  aquirrds,"  on  account  of  the  pelage, 
which  Is  coarse  and  prickly,  the  haira  being 
intermingled  with  spines.  They  are  ground- 
loving  species,  and  live  in  burrows  which  they 
themselves  dig.  They  are  somewhat  larger  than 
the  chickaree  and  are  all  natives  of  Africa. 
The  genus  Tamias  includes  the  small  ground 
squirrels,  chiefly  American,  which  connect  the 
tree  squirrels  with  the  spermopfailes.  They  are 
all  similar  in  size  and  nabits  to  the  common 
chipmnnk  (q.v.).  The  remaining  genera,  mainly 
Old  World  species,  are  remarkable  for  their 
powers  al  sailing  from  one  tree  to  another.  They 
are  described  in  the  article  Fltikg  Squibbix. 

Consult:  Coues  and  Allen,  Monograph  of 
Tiorth  American  Rodetttia  (Washington,  1877) ; 
E.  T.  Seton,  Life  Hiatoriea  of  Nortt^m  Animals 
(New  York,  1909) ;  Stone  and  Cram,  American 
Animala  (new  ed.,  ib.,  1914) ;  W.  T.  Homaday, 
The  American  Natural  Biatory  (ib.,  1916). 


8QUIBBEL  OOIty.   See  Dicentba. 

SQUIBBJBL  FISH  (so  called  from  the  sound 
made  by  the  fish  when  taken  from  the  water, 
which  resembles  the  bark  of  a  squirrel).  Any 
of  several  brilliantly  colored  tropical  fishes.  One 
group  is  the  family  Holocentridfe,  allied  to  the 
mullets,  many  species  of  which  abound  about 
coral  reefs  and  are  numerous  in  American  trop- 
ical waters.  The  best-known  species  {Bolocen- 
trua  aaoenattmia)  is  about  two  feet  long  and 
bright  red,  with  shining  streaks  almig  the  rows 
of  scales.  Another  group  is  the  genua  Dipleo- 
frum  of  the  sea-bass  family,  among  which  one 
very  handsome  species  {Diplectrum  formoaum) 
is  common  from  Charleston  to  Montevideo,  and 
is  also  called  sewano  and  sandflsh.  It  is  about 
a  foot  long,  browni^,  with  blue  markings. 

BQtXnaXEL  MOnZST.  One  of  the  nanwe 
applied  to  certain  smell,  active,  bushy-tailed 
tropical  American  monkeys  of  the  marmoset 
group,  and  especially  of  the  golden-haired  genus 
formerly  called  Chryaothria,  because  of  their 
squirrcd-like  dze,  manners,  and  appearance.  A 
well-known  species  is  one  of  the  titis  {Chryao- 
thria  or  Baimwi  adureua),  whose  crown,  muzzle, 
and  rings  about  the  eyes  are  black,  giving  a  like 
nesB  to  a  human  skull,  so  that  it  is  known  as 
the  dwwth's-head  squirrel  monk^. 

SQUTBTIVO  FCnrcnre.   see  MuooBACEX; 

dBABDHA,  shrtum  (Skt,  faith,  related  to 
Lat  oredera,  to  believe).  The  funeral  ceremony 
of  the  Hindus,  in  whidi  offerings  of  wato-  are 
made  to  deceased  anceators  or  to  the  pitrla  (q.v.) 
collectively.  This  ceronony  was  usually  accom- 
panied bv  the  offering  of  the  pttida  or  ball  of 
meal.  lie  irSddka  is  especially  performed  for 
a  parent  recently  deceased,  or  for  three  natemal 
ancestors,  and  securee  the  residence  of  tne  souls 
of  the  dead  in  the  heaven  of  the  pitris  at  the 
end  of  a  year.  This  term  Is  also  applied  to  the 
daily  (Seringa  to  the  manes  in  gaieral,  and  to 
other  domemc  offerings,  as  at  the  birth  of  a 
son.  In  case  of  the  offering  to  the  deoeased,  the 
performance  of  the  sacrifice  devolved  upon  the 
nearest  miale  relative,  unless  the  patrimony  was 
divided  contrary  to  the  parent's  wishes,  when 
this  right  was  sometimes  lost.  The  Ariddha  is 
still  offered  in  certain  parte  of  India,  as  at 
Oaya  in  Behar.  The  mtire  onemony  is  baaed 
on  the  fear  of  malignant  ^osts,  since  the  dead 
man  might  return  to  seek  revenge  for  any  neg- 
lect shown  him.  See  Ohobts.  Consult:  Alt- 
indiaoher  Ahnenkult  (Leydoi,  1893);  Hille- 
brandt,  Ritwd-Litteratur  (ib.,  1897);  E.  W. 
Hopkins,  ReUgiona  of  India  (Boston,  1895); 
L.  D.  Bamett,  Antiquitiea  of  India  (London, 
1913). 

SBAVAXA,  shra'v&-k&  (Skt.,  Pali  aHvaka, 
disciple,  from  fru,  to  hear).  Originally  any  true 
disciple  of  Buddha.  The  term  was  later  applied 
to  those  who  were  tm  the  fourfold  road  to 
Nirvana  (q.v.).  The  four  classes  of  irivakas 
are  usually  the  irSUtpamnaa  (Pali  aetipanna), 
neophytes  or  conv^ie;  the  aakafSgOminaa  (Pali 
aakaddgflmm) ,  who  are  so  purified  that  they 
need  be  reborn  on  earth  only  once;  the  an&- 
gdminas  (Pali  anHgOmin),  who  will  be  reborn  in 
heaven;  and  the  arhats  (Pall  arahU),  perfected 
saints.  The  general  name  among  the  Northern 
Buddhists  for  the  Southern  sect  is  ir&Takaa.  Bee 
BUDDBISU;  jAnasH. 

SBt-HABSHA-SEVA,  ir6-hftr'Bh&-dft'v&. 
See  Habsha. 
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SBINAaAB,  Brt'Di-gOr',  or  SBRINAOTrB, 
ae-T^nk-gbr^.  The  capital  of  the  native  State  of 
Kaahmir,  India,  on  the  Jhelam  River,  196  miles 
by  rail  northeast  of  Rawal  Pindi  (Map:  India, 
G  1).  It  is  in  the  Vale  of  Kashmir,  a  region 
noted  for  its  pietureeque  lakes,  lofty  mountain 
peaks,  and  interesting  ruins.  The  Jhelam  River 
Sows  throu^  the  city,  and  canals  extend  in  all 
directions.  Within  the  wall-girt  citadel  are  the 
city^  fort  and  a  summer  residence  of  the  Maha- 
raja. Dal  Lake,  a  beautiful  sheet  of  water  on 
the  east  of  the  city,  was  formerly  a  favorite 
resort  of  the  Mogul  rulers.  Srinagar  is  sur- 
rounded by  a  rich  agricultural  section,  and  man- 
ufactures picker,  pajuK'  machfi,  silver  and  copper 
ware,  and  iMthor.  The  city  was  ftninded  in  the 
sixth  oentnrr,  and  eaine  under  British  protec- 
tion in  1846.   Pop..  1901,  122,618;  19U,  126,344. 

SBmANGAH,  Br«-rttngnim,  or  SEBINO- 
HAM,  s^-rlng^ftm.  A  town  in  the  Province  of 
Madras,  India,  two  miles  north  of  Trichinopoli, 
on  an  island  of  the  same  name  in  the  Kaveri 
RivCT.  It  is  connected  with  the  mainland  by  a 
bridgv  of  32  arches  and  is  noted  for  its  temple  to 
Vlshnn.  (See  Inioan  Abt.)  The  temple  of 
Jambukeshwar,  about  a  mile  distant,  and  the 
neighboring  anikuta  or  dams  of  the  Kaveri  River 
are  noteworthy.  P<9..  1901,  23.0W;  1911, 
24  973 

SSmANOAPATAM,  Br«-rfing'&-p&-tam''.  A 
town  of  Mysore,  India.    See  Seringafatah. 

dBUTI,  shrSS'td  (Skt.,  hearing).  In  Sans- 
krit literature,  the  technical  term  for  works 
which  are  regarded  as  divine  revelation.  It  orig* 
inally  applied  on^  to  the  texts  of  the  Veda^ 
(q.v.)  and  to  the  Brahamanas  (see  Bbahhana), 
bat  later  it  included  also  the  UponishadB  (q.v.) . 
The  term  iruti  is  therefore  contrasted  with 
amfii  (see  Sicsm),  or  tradition.  Consult  A.  A. 
Macdonell,  History  of  8an$or%t  Literature  (Lon- 
don. 1913). 

BS,  Collab  op.  A  collar  composed  of  a  series 
of  the  letter  S,  either  linked  together  or  set  in 
close  order,  on  a  blue  and  white  ribbon,  with  the 
ends  connected  by  two  buckles  and  a  trefoil* 
shaped  link,  from  which  hangs  a  jewd.  Sudi 
collars  have  been  much  worn  m  England  by  per- 
sons bedding  great  offiees  in  the  nate,  as  well 
M  by  graitlemcai  of  various  ranks.  The  origin 
of  the  device  is  not  known.  Among  conjectures 
regarding  its  meaning,  one  is  that  the  letter  S 
stands  for  "Souveraigne,"  the  favorite  motto  of 
Henry  IV;  others  have  suggested  "Seneschal." 
Ck>llar8  of  SS  are  still  worn  with  certain  recog- 
nized distinctions  the  Lords  C!hief  Justices, 
the  Lord  Cadri  Baron  of  the  Ezdieqner,  the  Lord 
Mayor  of  London,  heralds,  and  tiie  iCTgeant  at 
arms.   

SSU-KA  KVAHG  akd  TB'IBN.  See  SzK-iu 

KWAITO  AND  TS'IEN. 

STAAIi,  still,  MABGtnauTE  Jkatsitk  [(>>bdiex1 
Delaunat,  Babonbsb  de  ( 1684-1760) .  A 
French  writer  of  memoirs  and  letters  of  much 
historic  viUue,  bom  in  Paris.  Her  father  was 
an  artist.  Having  studied  in  a  convent  at 
Rouen,  she  became  maid  to  the  thichees  of  Maine 
(1711),  took  part  in  Gellamare's  plot  to  deprive 
the  Duke  of  wltens  of  the  regency,  and  was  im- 
prisoned (1718-20)  in  the  Bastille.  She  attained 
prominence  in  court  circles  and  finally  a  leading 
rflle  in  Paris  society.  She  afterward  married 
(1735)  Baron  de  Staal,  captain  in  the  guard  of 
the  Duke  of  Maine.  She  spent  the  rest  of  her 
life  at  the  ducal  court  at  Sceaux  and  died  in 
Paris.    Consult  her  letters  and  two  comedies 


in  her  (Euvret  (Paris,  1821) ;  MimoireM,  edited 
by  Adolphe  de  Lescure  (2  vols.,  Paris,  1877; 
^ig.  trans,  by  S.  Bathurst,  London,  1877),  re- 
markable for  keen  observation,  sincerity,  and 
irony,  and  for  tiidr  style;  also  C.  A.  &intc- 
Beuve,  Portraite  HtiSrairea,  vol,  iii  (2d  ed., 
Paris,  1864) . 

STA'BAT  UATEB.  A  famous  medieval 
hymn,  describing  the  sufferings  of  the  Virgin 
Mary  as  she  stood  by  the  cross  of  Jesus.  It  is 
generally  sp<^en  of  by  the  above  name»  frmn  the 
first  words: 

8tab«t  mstw  doloron 
Juxtft  oraoem  iMvincMa, 
Dum  pendebat  Fmua. 

It  was  formerly  attributed  to  various  authors, 
including  Pope  Innocotif^  III,  St.  Bcaaventura, 
and  St.  Bernard;  but  it  is  now  generally  as- 
cribed to  Jacopone  da  Todi  (q.v.). 

STABLffi,  sta'byft.    See  Castbllamabb  di 

6TABIA. 

8TABILI,  sta'bd-le,  FbaitcBboo  Dnu.  See 

Cecco  o'Asoou. 

STABXZi'ITY  (frcnn  Lat.  store,  to  stand). 
The  property  of  a  body  by  virtue  of  which  it 
trads  to  return  to  a  position  of  equilibrium  if  it 
receives  an  impulse  acting  to  displace  it  from  this 
position.  In  the  case  of  a  body  in  equilibrium 
under  the  action  of  gravity,  uiis  is  therefore 
stable  if  work  must  be  done  to  alter  the  position 
of  its  centre  of  gravity.  Thus  a  pendulum  would 
be  said  to  l>e  in  stable  equilibrium,  as  alao  would 
be  a  well-ballaated  ship.  To  satisfy  this  condi- 
tion the  centre  of  gravity  must  occupy  such  a 
position  that  when  it  is  displaced  it  is  raised 
with  respect  to  its  original  position.  If  under 
the  action  of  a  force  the  centre  of  gravity  is 
moved  to  a  Iowot  position  the  body  is  said  to  be 
in  unstable  equilibrium.  Stability  of  fioating 
bodies  is  an  important  consideration  in  ship- 
building (q.T.).  See  Bdotahct;  EQUIumuH; 
Htdbostatics;  Mbchakics;  Mraobhtbe. 

STABLE  IXY.  A  biting  ^  (Siomoaya  oal- 
ciirana)  of  the  family  Muscidc,  probabfy  intro- 
duced into  the  United  States 
from  Europe  long  ago.  It  re- 
sembles the  common  house 
fly  so  closely  as  to  deodve 
most  untrained  observers.  It 
frequents  dwellingB  late  in 
autumn  only,  and  on  the  ap- 
proach of  rain ;  this  ^ves  rise 
to  the  common  expression 
that  flies  b^in  to  bite  before 
a  rain.  The  larrs  feed  in 
fresh  horse  manure,  and  the 
flies  live  chiefly  on  the  blood  of  vertebrates,  fre- 
quently causing  annoyance  to  horses  and  cattle 
and  rating  human  beinga.  The  stable  fly  has 
been  indited  ta  the  ground  that  it  cairiea  tiie 
gmns  whidi  cause  infantile  paralysis.  Another 
ooemopolitan  muscid  fly  ( Muteina  ttahvUmt)  Is 
BCHnetimes  known  as  stoble  fly. 

STACCATO,  BtA-klL'tA  (It.,  deUched).  In 
music,  a  term  implying  a  detached,  abrupt  mode 
of  performance.  A  certain  amount  of  time  is 
subtracted  from  the  proper  value  of  any  note 
played  staccato^  and  a  alight  rest  substitnted. 
A  dot  placed  over  a  note  indicates  that  it  is  to 
be  played  staccato.  A  dash  implies  a  greater  de- 
gree of  staccato ;  a  very  light  d^ree  of  staccato 
is  expressed  by  uniting  the  dot  with  the  slur. 

STACEAU,  Hans  Kabl  GBtno  von  Kaltek- 
BOBN-.  See  Kaltenbobk-Stachaij,  H.  K.  G.  von. 

STACHYS,  st&^s  (Lat,  from  Gk.  arAxvt, 
ear  of  com,  spike).   A  genus  of  plants  of  the 
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family  Labiato,  containing  niuneroug  species 
widdy  distributed  in  temperate  and  tropical 
elimatefl  except  Australia  and  New  Zealand. 
Btachya  tj/liratioa,  hedge  nettle,  common  in 
Europe  In  shady  plaoes,  Is  a  coarse  herb  2  to  3 
feet  tall  with  ovate,  heart-shaped  leaves  on  long 
■talka  and  whorls  of  purple  malodorous  flowers. 
BtaehjfM  patuftria,  common  to  moist  places  in 
Europe,  Asia,  and  North  America,  proves  trouble- 
some in  meadows.  It  was  formerly  used  as  a 
vulnerary,  henoe  the  name  "woundwort."  Several 
q>ecie8  are  cultivated.  To  this  genus  some  bot> 
anista  refer  the  common  betony  or  wood  betony 
{Btaohyg  b0tomoa),  plentiful  in  woods  and 
tbi<&ets  in  Eto<^  It  is  a  hairy-stemmed  plant 
one  or  two  feet  hi^  has  oblmg  heart-shaped 
leaves,  whorls  ot  purple  or  white  Sowers,  and 
a  fetid  smell.  A  Japuiese  species  l8taohy&  tie- 
holdi,  often  called  Btadiya  tuberifera)  has  small 
edible  tubers  an  inch  or  two  long,  used  as  a 
v^etable  in  China  and  Japan;  in  the  latter 
country  they  are  known  as  chorogi,  under  which 
name  th^  have  been  introduced  into  America. 
There  are  a  dozen  or  more  species  introduced  or 
naUve  to  the  United  States. 

STABS.  shtB'de.  A  town  In  the  Prorince  of 
Hanover,  Prussia,  on  the  Sehwinge,  an  affluait 
of  the  Elbe,  about  4  miles  f  r«n  its  mouth  { Map : 
Germany,  C  2).  It  manufactures  machine^, 
ships,  trimmed  lumber,  salt,  bricks,  wine,  and 
cigars.  Stade  became  a  city  as  early  as  the 
tenth  century.   Pop.,  1900,  10,575;  1910,  11,078. 

STADE,  Bebmiasd  (1848-1906).  A  German 
theologian,  bom  at  Amstadt  and  educated  at 
Leipiag  and  Berlin.   In  1876  he  was  appointed 

JinuesBor  of  tiieoloc^  at  CKessen.  Be  wrote  De 
sow  VaUdniia  MthiopMa  Diatribe  (1873), 
Veber  die  alUeatamentltc^en  Vorstellvngen  vom 
Ztutand  nach  dem  Tode  (1877),  Lehrbuch  der 
kebr&ischen  Cframmatik  (1879),  and  Getchiohte 
dea  VoUeea  Itrael  (vol.  i,  1881-84;  vol.  ii,  with 
O.  Holtzmann,  1888).  In  collaborati<m  with 
Earl  Si^ried  (q.T.)  he  published  (1893)  a 
SehrSiaohea  WOrterbuoh  turn  altm  Tettammt. 
In  1871  he  became  the  editor  of  the  ZmtvArift 
f9r  alttegtume»tUohe  Witaeimhaft. 

STAOnA  (Ut  stadMim,  standard  of  length, 
furlong) .  An  attaehment  fitted  to  the  telescope 
of  a  transit  and  used  in  surveying  to  measure 
distances.  Stadia  survt^ing  is  a  modification  of 
transit  surveying,  and  is  effected  by  the  use  of 
the  stadia  or  gnidienter  attachment.  The  tele- 
scope of  the  ordinary  transit  (see  Subvktinq 
iNSTBtnoKTS)  contains  a  vertical  and  a  hori- 
zontal wire  dividing  the  field  of  vision  into  four 
quadrants;  but  the  stadia  telescope  contains  ex- 
tra horisontal  wires  mounted  on  an  independent 
diaphragm,  so  that  the  distances  between  the  re- 
qHsetive  wires  are  adjustable.  The  principle  of 
its  operation  is  rimple.  If  the  space  between  two 
auxiliary  wires,  one  on  each  side  of  the  hori- 
zontal wire  of  the  telescope,  is  so  adjusted  as 
to  subtend  I  foot  on  a  rod  100  feet  away, 
the  space  will  subtend  2  feet  on  a  rod  at  200 
feet,  and  so  on.  Thus  by  proper  adjustment 
approximate  distance  to  near-by  points  can  be 
calculated  ^  reading  the  rod.  If  from  any 
f&iat  in  a  mid  the  ooraers  are  all  visible  and 
the  stadia  instrument  is  set  at  tiiis  point,  the 
distance  to  each  comer  can  at  once  be  read  and 
also  the  angles  between  these  lines.  Thus  with 
two  sides  and  the  included  angle  of  each  triangle, 
areas  of  the  different  parts  and  that  of  the 
whole  field  can  be  calculated.  This  plan  is 
known  as  the  method  of  radiation.    The  gra- 


dienter  attachment  is  a  micrometer  screw  which 
takes  the  place  of  the  tangent  screw  to  the  axis 
of  the  telescope.  A  mounted  scale  registers  the 
numlwr  of  turns  of  a  micnnneter  screw.  The 
value  of  the  thread  is  nsnslly  soeh  that  one  rev- 
olution of  the  screw  moves  the  horizontal  wire  of 
the  telescope  over  a  space  of  I  foot  on  a  rod 
at  the  distance  of  100  feet.  If  the  micrometer 
screw  is  divided  into  100  spaces  it  is  clear  that 
when  the  screw  is  turned  through  2S,  60,  or  75 
spaces,  or  i.  or  {  of  a  space  on  the  scale,  the 
wire  of  the  teleecope  will  pass  over  or  )  of 
a  foot  on  the  rod,  etc.   See  ScsvxriKO. 

STADIK'ETEB  (from  Gk.  ffrtUuiv,  atadion, 
standard  of  length  4*  M^fMr,  metron,  measure). 
A  nautical  instrumoit  invented  1^  Lieutenant 
(later  Admiral)  Bradtey  A.  Viake,  United  States 
navy,  and  designed  for  measuring  the  distance 
of  objects  when  their  height  is  known.  It  is 
somewhat  similar  to  the  sextant,  but  Its  read- 
ings are  in  yards  instead  of  *JigHlft»-  measure. 
See  Rasoe  Itwdeb. 

STAa)IirH  (Lat.,  from  Gk.  oriSior,  atadion, 
standard  of  length,  furlong).  The  name  for  the 
Ored^  race  oourse,  for  foot  races,  within  whlelt 
also  other  athletic  contests  took  place.  It  was 
used  only  for  contests,  not  apparently  as  a  place 
for  exercise.  The  spectators  stood  or  sat  on  hl^ 
banks  of  earth  at  the  sides  and  across  the  ends. 
In  some  cases  one  end  was  curved  like  a  horse- 
shoe, and  at  times  one  end  was  open.  At  Olym- 
pia  (q.v.)  there  seem  to  have  been  no  permanent 
seats  at  the  sides,  but  we  hear  that  at  Athens 
Herodes  Atticus  ( see  Amcus  Hebodbs,  2 )  fitted 
the  stadium  with  Pentelic  marble  seats.  The 
floor  of  the  stadium  was  sand  or  loose  earth. 
The  course  was  straight  away,  and  at  eadi  end 
was  usually  a  long  strip  of  marble  saving  to 
mark  the  start  and  the  finish.  The  length  of  the 
course  was  always  600  Greek  feet,  but  as  the 
foot  varied  in  Afferent  localities  the  stadium 
was  not  of  uniform  length.  ( See  Ex  Pedb  Heb- 
cuuot.)  At  Athene  the  standard  foot  seems  to 
have  l>een  0.2967  meter,  Ulce  the  Koman  foot, 
and  the  stadium  was  177.42  meters.  This  seems 
to  be  the  length  of  ttie  stadium  used  commonly 
as  a  measure  of  distance,  of  which  8%  made  a 
Roman  mile,  and  a  little  more  than  9  an  English 
mile.  The  antique  stadium,  modified  by  features 
derived  from  the  Roman  circus,  has  been  revived 
in  modem  times  as  a  place  for  athletic  contests. 
That  at  Athens,  built  for  the  first  revival  of 
Olympic  sports  in  1896,  is  said  to  accommo- 
date 80,000  spectators.  Other  open-air  edifices 
for  a  like  purpose  have  been  built  tor  various 
colleges  and  universities  in  the  United  States 
and  for  intmiational  exhibiti<mB,  and  called 
"stadia,"  but  the  term  is  in  most  cases  not  strictly 
correct,  as  many  are  elliptical  amphitheatres, 
some  are  open  on  one  aide,  and  none  oon- 
forme  to  the  classic  measure  of  the  aPidion. 
Consult:  Friedrich  Hultsch,  Orieohiaehe  und  rS- 
miache  Metrotogie  (2d  ed.,  Berlin,  1882) ;  DDn- 
feld,  in  Deutsches  Arc^Kologischea  Instdtut,  Mtt- 
theiUmffm :  A  thewiaoke  Abtfmlung  ( Athens, 
1882) ;  E.  N.  Gardiner,  Greek  AihleUe  BpwU 
and  FeatitMla  (London,  1910). 

STABHOLDEB,  sUtOiOl'der  (Dutch  atadt- 
houder,  stead  holder).  The  title  l>estowed  on 
William  of  Orange  (q.v.)  by  the  Dutch  provinces 
which  rose  in  revolt  against  the  tyranny  of  Alva 
in  tiie  sixteenth  century.  (See  Netheblaitds. ) 
On  the  assassination  of  William  in  1584  his  son 
Maurice  of  Nassau  was  appointed  to  the  crffice. 
The  stadholderate  was  considered  to  be  at  an 
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end  on  the  death  of  William  III  in  1702.  but  in 
1747  William  IV,  descraded  from  a  collateral 
branch  of  the  houee  of  Naaaau,  waa  proclaimed 
0tadhol<ter,  captain  general,  and  admiral  in  chief 
of  the  United  Prorlnoes.  His  «m,  William  V, 
the  sevraith  stadhdder,  was  driven  from  the 
country  hy  the  French  in  17S6  and  reigned  his 
ofBee  in  1802. 

STAttL-HOZiSTEIN,  stft'Sl  hAFitln,  Fr.  prtm. 
stal  Al'atfiN',  AmTE  Lotrasi  Ocsiuira,  Babonitb 

DE,  commonly  called  Madaot  de  8ta&l  (1766- 
1817).  A  French  authoress,  bom  in  Paris,  April 
22,  1766.   She  was  the  daughter  of  the  Genevese 
buiker  and  distinguished  French  Minister  of 
Finance,  Jacques  Neclier  (q.T.),  and  of  his  wife. 
Suzanne  Churched,  Gibbon's  youthful  beloved. 
She  passed  her  childhood  in  cme  of  the  most  bril- 
liant literary  aalong  of  Paris,  iriiere  her  active 
mind  was  stimulated  1^  association  with  the 
wits  and  critics  of  the  pre-Revolutionary  decade, 
chief  among  them  F.  M.  Orimm,  Thomas,  Mar- 
montel,  and  Raynal.    In  this  vortex  of  disinte- 
grating ideas  she  assimilated  the  intellectual 
spirit  of  that  age.    She  married  in  1786  the 
Swedish  Minister,  Baron  de  Stafil-Holsteia,  by 
whom  she  had  three  children.  She  was  independ- 
ent, positive,  self-assertive,  and  rather  vain, 
writing  much,  but  publishing  nothing  until  the 
appearance  of  her  Lettreg  sur  Jean  Jtu>que»  Bout- 
eeau  (1788),  whose  social  ideas  she  admired. 
She  had  fallen  also  under  the  spell  of  Goethe's 
Werther,  and  thus  sympathized  with  the  Revolu- 
tion till  the  King's  imprisonm^t  caused  a  re- 
vulsion to  an  equalW^  indiscreet  incivism.  She 
abused  her  ambassadorial  right  of  asylum,  and, 
fearing  the  oonsequences,  left  Paris  before  the 
massacres  of  September,  1702,  going  to  Coppet, 
near  Geneva,  where  she  gatber«l  some  politli^ 
nmpathizere.  In  1703  she  tried  to  make  hersdf 
uie  centre  of  a  more  important  group  in  {Eng- 
land, not  without  some  personal  scandal.  For 
nine  years  (1764-1803)  she  played  at  politics  in 
Paris,  with  brief  visits  to  Coppet.  She  was  ami- 
cably separated  from  Banm  de  StaSl  in  1786, 
and  irritated  Napoleon  br  her  eplsrams  till  Hha 
oonsnlar  police  banished  her  from  Paris  (1803). 
She  went  to  Germany,  and  in  her  unwearying 
search  for  noted  people  to  talk  to  she  came  iu 
the  winter  of  1803-04  to  Weimar.   Goethe,  at 
first  excusing  blmsdf  on  the  score  of  ill  health, 
saw  her,  and  later  in  his  Aiutalm  spoke  of  "her 
brilliant  way  of  showing  her  readiness  of  thought 
and  repartee."    Schiller  found  her  "with  little 
Ideality  or  poetry  and  no  feminine  reserve."  The 
Romantidsts  were  more  attracted,  and  A.  W. 
Schl^l  (q.T.)  became  her  companion  and  coun- 
selor.   Unis  the  German  ideas  that  she  Intro- 
duced into  France  were  seen  throng  Schlegel's 
eyes,  far  from  impartially,  as  is  constantly  ob- 
vious in  her  De  I'Allemagne,  written  in  1800- 
10  and  printed  in  England  in  1813.   Before  her 
exile  Madame  de  StaSI  had  written  three  essays, 
De  Vmflumoe  dea  patgion*  (1706) ;  De  la  MM- 
ratvre  oontid^r^  dona  tea  rapports  aveo  lea  in- 
atUutiona  aooUUea  (1800),  mod  Dea  oimmatanoea 
aoUuAUa  qui  pewomt  term^mer  la  r^Iution  et 
d€»  prinoipea  qiU  dowent  fonder  la  ripublique 
en  France,  written  in  1799,  but  not  printed  until 
1806.    Her  literary  power  was  first  revealed  in 
the  novel  Delphine  (1802),  a  half  autobic^raphy 
of  the  "misunderstood  woman."  to  be  exploited 
later  by  George  Sand.   Much  finer  is  a  second 
story,  Cormme  ( 1807 ) ,  wherewith  she  made  the 
novel  carry  artistic  discussion,  as  €k)ethe  and 
lUchter  had  done  in  Germany. 


In  1810  she  published  her  De  I'Allemagne  in 
Paris,  but  Napoleon  condemned  the  entire  edi- 
tion and  expelled  her  from  France.  She  retired 
to  Coppet,  and  in  1811  married  secretly  a  young 
oflScer,  De  Rocca,  over  twaity  years  her  junior. 
In  that  year  she  traveled  in  Russia.  Swedm,  and 
England,  and  after  Napoleon's  fall  returned  to 
France  though  spending  some  time  abroad,  for 
her  health  was  failing,  as  her  last  book,  ConaidS- 
rationa  aur  la  r^lutum  franfoiae  (1818),  wit- 
nesses. Of  her  three  children  by  her  first  hus- 
band, Auguste  (1790-1827)  became  known  as 
the  author  of  Lettrea  aur  I'Angleterre ;  Albertioe 
(died  1838)  married  the  Duke  Archille  de  Brog- 
lie,  and  Albert  became  a  Sxrodish  offioer  and  fell 
in  a  duel.  By  her  second  husband  (Rocca)  she 
had  one  child. 

In  person  Madame  d«  StaSI  was  not  attractive. 
In  conversation  she  often  repelled.  If  one  con- 
siders  only  language  and  s<yle  she  was  not  a 
great  writer,  but  she  bad  great  enthusiasms, 
faith  in  human  progress  and  in  democracy.  Stu- 
diously cosmopolitan,  she  compelled  France  to 
contrast  and  compare  her  ideals  ol  letters  and 
art  with  those  of  Gsraiany  and  En|^d.  Thus 
tiie  French  Bomantlo  movement,  one  of  the  great- 
est literary  regenemtiona  In  hisfeCH?,  is  In  large 
measure  the  work  of  Madame  de  StaSl. 

Bibliography.  Madame  de  StaSl's  complete 
works,  edited  by  her  son,  Baron  Augnste  de 
Sta^l-Holstein,  and  with  a  bit^raphy  ^aij  her 
cousin,  Madame  Necker  de  Sauseure  (17  vols., 
I^ris.  1820-21);  C.  A.  Sainte-Beuve,  Oauaeriea 
de  ItMdt,  vol.  iv  (Paris,  1857-62;  Eng.  trans,  by 
E.  J.  Trechmann,  New  York,  1900-11) ;  Maria 
Norris,  Life  and  Timm  of  Madame  de  StaH 
( London,  1863 ) ;  Abel  Stevens,  Madame  de  BiaSl : 
A  Study  of  her  Life  and  Timea  (2  vols.,  New 
York,  1881) ;  E.  M.  Caro,  La  fin  du  dia^huitihne 
aiide,  vol.  ii  (Paris,  1881) ;  D'HausscHiviUe,  Le 
aalon  de  Madame  Neokar  (lb.,  1882) ;  Lady 
Blennerliasset,  Madame  de  BiaSl:  Her  Frienda 
and  her  Inflttenoe  in  Politioa  and  Literature, 
English  translation  by  J.  E.  Gumming  (3  vois., 
London,  1880) ;  Charles  Dejob,  Madame  de  Sana- 
sure  et  I'ltatie  (Paris,  1890) ;  Ferdinand  Bmne- 
tiire,  Evolution  de  la  critique  (ib.,  1890) ;  Emllo 
Faguet,  Politiquea  et  moraliatea  du  dix-neuoi^me 
aiiole,  vol.  I  (ib.,  1891) ;  Albert  Sorel,  Madame 
de  Sta^l,  in  "Les  grands  ferivains  francais" 
(Eng.  trans.,  London,  1892) ;  Elisabeth  de  Nolde, 
Madame  de  Btail  and  Bet^amin  Conatant:  I7»- 
pubUahed  Lettera,  Enriish  translatitm  by  C.  Har- 
wood  (New  York,  1907) ;  Henri  OUion,  Lea  id^ea 
philoao^iquea,  moralea  et  politiquea  de  Mme.  de 
Btaei  (Paris.  1910) ;  Una  Birch,  Bmt  Boeietiea 
and  the  Preneh  Revolution  (New  York,  1011) ; 
E.  G.  Jaeck,  Madame  de  Btail  and  the  Bpread  of 
Oermcm  Literature  (ib.,  1916). 

STAFF  (AS.  ataf,  staff).  In  military  and 
naval  usage,  the  tUds  or  assistants  of  a  com- 
manding ofiBcer.  The  staff  of  an  armv  comprises 
the  assistants  of  the  general  in  chief  and  of  his 
generals,  and  their  duties  are  to  relieve  the  chief 
of  the  details  to  which  be  cannot  peracnaUy 
attoid. 

In  the  United  States  this  body  is  divided  into 
the  military  staff  and  the  administrative  staff. 
The  former  is  charged  with  the  more  purely  mili- 
tary duties,  and  comprises  the  chiefs  of  st^ 
(the  assistajits  and  executive  officers  of  the  gen- 
erals in  the  office  and  in  the  field) ,  the  adjutants 
general  (who  attend  to  the  correspondence, 
orders,  etc.),  the  inspectors  generri  (who  are 
charged  wi^  tiie  InspBction  of  the  troops),  the 


Digitized  by 


Google 


43S 


8TAJT 


chief  of  artillery  (the  awistont  and  adviser  in 
all  matters  relating  to  the  artillery  and  respon- 
sible for  the  artillery  material  and  i)ersonnel), 
the  chief  of  cavalry,  the  chief  of  enffineOTS,  the 
chief  aignal  officer  (re^ransible  for  toe  military 
telc^ra^,  signal  stations,  balloons,  and  aBro- 
pUnea),  the  provost  marshal  gmeral  (who  has 
ebane  M  the  poUoe.  prisoners,  deserters,  seeret 
serrfee,  sad  post  cKDoe),  and  the  lUda-de-camp 
(attached  more  directly  to  the  person  of  a  gen- 
eral, assisting  him  by  carrying  orders,  studying 
and  reporting  on  portions  of  the  field,  and  at- 
tendiiiA  to  a  pwt  of  the  correqKmdence).  The 
adminbtrative  staff  is  charged  with  the  service 
of  administration  and  supply  and  ounprisee  the 
judge  advocate  (who  sapervtses  the  proceedings 
of  military  courts  and  boards) ,  the  duef  muster- 
ing <^Boer  (who'  snperrises  the  muster  and  pay 
roUs,  and  makes  musten  into  and  ont  of  the 
service),  the  chief  ordnanos  ofBens  (who  are 
charged  wiUi  supply  ot  ordnance  material), 
the  diief  quartermasters  (providing  transporta- 
tion, forage,  clothing,  camp  and  garrison  equi- 
page and  commissaiy  stores,  and  who  pay  the 
troops) ,  and  the  medical  dinetora  and  tneb  re- 
spective assistants. 

Hie  foregoing  relates  eqwdalfy  to  a  state  of 
war.  In  peace  the  staff  service  is  represented  at 
Washington  hy  various  officers,  such  as  the 
adjutant  general,  the  quartermaster-general,  the 
inspector  general,  etc,  representatives  of  whose 
de]»irtments  and  corps  are  attached  to  the  vari- 
ous great  headquarters  both  in  the  United  States 
and  abroad,  such  as  the  Eastern  Department  and 
the  Philippine  Department.  In  ume  of  peace 
Hum  is  no  provost  marshal  general,  uot  is  there 
as  yet  a  chief  of  cavalry. 

Ctaneral  Staff  Corps.  Since  the  passing  of 
the  General  Staff  Bill,  which  was  approved  on 
Feb.  14,  1603,  and  which  entered  into  legal  effect 
August  16  of  the  same  year,  a  general  staff  or- 
ganization has  been  instituted  as  fi^lows:  The 
general  staff  corps  establishment  consists  of 
officers  detailed  from  the  army  at  large  under 
such  rules  as  may  be  prescribed  hy  the  ^widont. 
The  duties  of  the  general  staff  corps  are  to 
prepare  plans  for  national  defenss  and  mobUixa- 
tion  of  troops  in  time  of  war;  to  investigate 
and  report  on  questions  relating  to  the  efficiency 
of  the  army  and  its  preparation  for  war ;  to  aid 
and  assist  the  Secretary  of  War  or  other  general 
officers  and  commanders,  and  to  act  as  their 
agents  In  informing  and  oottrdinating  other 
officers  who  are  subject  to  the  supervision  of  the 
chief  of  the  staff;  and  to  perform  such  other 
military  duties  as  may  be  prescrlbsd  hy  the 
President. 

The  gaieral  staff  corps  conrists  of  two  general 
officers,  me  of  whom  sii&ll  be  the  chief  of  staff, 
four  colonels,  six  lieutenant  colonels,  and  12 
majors  from  corresponding  grades,  12  captains 
from  grades  of  captain  and  first  lieutenant. 
The  chief  of  coast  artillery  and  the  chief  of  the 
division  of  militia  affairs  are  additi<mal  mem- 
bers of  the  general  staff  corps,  ^me  of  detail 
four  years,  unless  otherwise  relieved.  When 
relieved  these  officers  return  to  their  former 
branch  of  the  army,  and  are  not  eligible  for 
service  in  the  general  staff  corps  until  they 
have  served  two  years  in  that  branch  of  the 
army  in  which  they  hold  their  commission,  ex- 
cept in  case  of  war  or  emergency. 

?nie  chief  of  staff  supervisee  all  troops  of  the 
line,  and  the  adjutant  general's,  inepectm  gener- 
al's, judge  advocate's,  quartermaster's,  medical 


and  ordnance  departments,  corps  of  engineers 
and  signal  corps,  sod  performs  such  other  mili- 
tary duties  as  may  be  assigned  by  the  President. 
All  duties  previously  prescribed  by  statute  for 
the  commanding  general,  as  member  of  the  Board 
of  Ordnance  and  Fortification  and  of  the  Board 
of  CommissionerB  or  of  the  Soldiers'  Home,  are 
performed  the  chief  of  staff  or  other  i^oers 
designated  by  the  Preudent.  Acts  or  sections 
of  acts  authorizing  aids-de-camp  and  military 
secretaries  do  not  apply  to  officers  of  the  gcmeral 
staff  corps. 

In  Great  Britain  the  amnr  is  administered 
primarily  by  the  Army  CouncO,  composed  of  the 
Secretary  of  State  for  War,  the  chief  of  the  Im- 
perial general  staff,  the  adjutant  general  to  the 
forces^  the  quartermaster-general  to  the  forces, 
and  Oe  master  general  <n  the  ordnance,  with 
tliree  seovtarfea,  the  dvU  and  the  finance  mem- 
bers, who  are  civilians,  and  the  secretary  proper. 
Each  of  these  members  is,  in  turn,  the  head  of 
a  department;  the  officers  assisting  the  chief 
of  the  general  staff  are  denominated  general 
staff  officers,  and  are  of  three  grades,  according 
to  rank.  ThCT  are  aasistsnts  respectively  of  the 
director  of  militair  op^ation,  of  the  director  of 
st^  duties,  and  of  the  director  of  military  train- 
ing. The  civilian  members  have  duties  cfai^y 
administrative  and  are  assisted  mostly  by  civil- 
ian functionaries.  The  other  departmmts  are 
likewise  divided  into  directorates,  each  with  its 
own  staff,  who,  however,  are  not  called  general 
staff  officers.  There  are  two  "inspections,"  one 
for  the  Heme,  the  other  for  the  Oversea  Forces. 
The  various  commands,  r^maits,  and  corps  of 
the  British  Mrmy  natiind&  have  their  respec- 
tive staffs,  on  the  nature  <n  which  it  is  not  nec- 
essary to  dwell.  Hie  Army  of  India  has  a  head- 
quarters staff,  with  guieral  staff,  adjutant  gm- 
eral's,  quartermaster-general's,  medical,  ord- 
nance, and  military  works  branches. 

Hie  staff  in  Germany  comprises  three  prin- 
cipal classes:  first,  the  general  staff  proper; 
second,  the  Adjutamtw;  third,  orderly  officers. 
The  Prussian  general  stsff  is  composed  of :  first, 
the  great  goieral  staff,  senmd,  the  general  staff 
aervW  at  corps  and  at  division  headquarters. 
Mid  third,  in  fortress  commands.    This  great 

reral  staff  is  charged  with  the  preparation 
peace  of  all  questions  bearing  upon  the  con- 
duct of  war,  such  as  armament,  tactics,  plans 
of  campaign,  etc  It  studies  possible  theatres 
of  war,  estimates  the  worth  of  foreign  armies, 
and  takes  note  of  the  political  situation  in  for- 
eign lands.  It  is  reqxmalble  for  the  proper 
devdopment  of  militair  sdenoes  in  the  ani^. 
In  oonjunctlmi  with  the  war  ministry  it  has 
diarge  of  the  mobilintion  of  the  army  and 
the  consequent  use  of  railroads.  Hie  chief  of 
the  general  staff  reports  on  these  matters  to 
the  Emperor,  and  is  charged  with  the  prepara- 
tion of  plane  for  setting  the  army  in  motion, 
upon  a  declaration  of  war,  and  for  the  conduct 
of  eventual  operations.  He  is  assisted  hv  four 
so-mlled  o&erawirtiermewtor  (general  ofBesrs). 
The  work  of  the  great  general  staff  is  done  by 
various  sections  as  f<dIows:  eoitral  section,  per- 
sonnel, organizaticoi  uid  administration;  under 
the  first  oherqitartiermeiMter,  railroad  section; 
second  section ;  German  army  organization  and  a 
special  railroad  section ;  under  the  second,  France, 
England,  and  the  remainder  of  west  Europe, 
Am^ca,  Africa,  Australia  (third  section); 
fortresses  (fonrtii  section) ;  under  the  third, 
Bnssia  and  Scandinavia,  Austria,  Rumania,  the 
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Balkans,  Italy,  Switzerland,  Pereia,  China, 
Ji^ian  (fifth  section) ;  under  the  fourth,  the  sur- 
Tcy  and  map  seetion.  Hie  nxth  secttcm,  directly 
imder  the  orders  of  the  diief,  has  charge  of 
manffiUTres,  Uie  War  Academy,  ataff  rides,  his- 
tory, archives,  and  library.  Under  the  chief 
stand  the  War  Academy,  the  railway  brigade, 
the  administration  of  military  railways,  and 
the  military  railway  superintoidents. 

Officers  of  the  general  staff  fall  into  two 
classes :  the  Haupt  Etat,  or  military  staff  proper, 
and  the  Jfeben  Etat,  which  has  duuge  of  teamed 
or  aeientiflo  matters,  and  does  not  wear  the 
uniform  of  the  staff.  It  is  composed  chiefly  of 
line  cheers  detailed.  The  general  staff  officers 
serving  at  corps  and  division  headquarters  are 
charg^  with  duties  relating  to  marches,  mobili- 
zation, quarters,  staff  rides,  manoeuvres,  etc., 
within  their  troop  units.  Hose  at  forlrees  head- 
quarters have  to  do  with  the  proper  eqai[ment 
and  defttise  of  Uie  fortresses. 

WOrttwberg  and  Saxony  have  no  general 
staff.  Bavaria  has  Its  own,  formed  somewhat 
on  tiie  lines  of  the  Prusrian.  As  a  rule,  gen- 
eral staff  ol&oen  must  be  graduates  of  the  War 
Academies  of  Berlin  and  Munich.  To  the  Ad- 
jutanUtr  are  assigned  graduates  of  the  war  acad- 
emies who  have  not  gone  into  the  general  staff; 
but  this  rule  is  not  absolute.  The  duties  of  the 
Adfutantwr  include  the  publication  of  orders, 
interior  economy,  reports,  recruiting,  in  short, 
matters  of  an  a&iinistrative  charaotor.  Orderly 
officers  are  sdected  by  the  gmeralB  from  the 
tnx^  under  their  tnders.  Usualfy  th^  are 
awolnted  only  for  campaigns  or  mawBuvres. 
Ctauy  armies  and  army  corps  may  liave  a  chief 
of  staff. 

In  France  the  gmeral  staff  is  not  a  permanent 
organization,  but  is  composed  of  officers  tempo- 
rarily assigiied  from  the  line.  The  staff  of  the 
army  is  under  the  direction  of  a  gmeral  officer 
diosen  from  the  Supreme  Council  of  War.  This 
officer  has  the  title  of  chl^  of  the  gmeral  staff. 
He  is  assisted  by  a  general  of  diviuon  (lieuten- 
ant general)  taken  from  the  division  commanders 
who  have  commanded  a  division  for  at  least  one 
year.  The  staff  of  the  army  ctnnprises  three 
groups.  The  first,  under  the  orders  of  a  general 
officer,  is  divided  into  three  bureaus:  military 
c^wrations  and  general  training;  oi^puiisatioa 
and  tactics  of  foreign  armies;  railroads  and 
marches.  The  second  group,  under  a  general  of 
brigade  (major  general)  or  colonel,  deals  with: 
the  organization  and  mobilization  of  the  army ; 
Aftican  matters;  history.  The  third  group, 
under  a  general  of  brigade  or  a  colonel,  deals 
with:  the  p^istmnel  of  the  staff  service;  current 
affairs  of  the  staff  of  the  armv;  administration. 
The  diief  of  the  general  staff  investigates  per- 
sonally all  questions  bearing  on  the  organization 
of  the  army  for  war,  its  mobilization,  and  con- 
centration; he  directs  military  studies,  and  the 
war  school.  To  the  staff  of  Uie  army  is  joined 
the  so-called  oomitS  cPStat-major,  which  Inves- 
ti^tee  among  other  things  all  questions  touching 
the  technical  staff  service,  referred  by  the  Min- 
ister of  War,  as  well  as  those  brought  up  by  its 
members  during  their  annual  inspeetbms,  and 
tlioiight  to  be  necessary  to  the  welfare  of  the 
army.  Although  it  forms  no  part  of  the  staff 
propo'ly  BO  calTed,  mention  must  nevertheless  be 
made  of  the  Cotueil  Supiriew  de  la  (hterre  (su- 
preme war  board ) ,  whose  president  is  the  Minister 
of  War,  and  of  whldi  the  chief  of  the  general  staff, 
the  chief  of  staff  of  the  army,  and  10  gowrals  of 


division  are  the  members.  These  10  must  have 
commanded  an  army  corps  for  at  least  one  year. 
Htis  council  must  M  necessity  be  consulted  upcm 
all  matters  affecting  the  constitution  of  the  army 
and  its  state  of  preparation  for  war.  Funda- 
mental questions  are  treated  by  the  Centre  de 
Bautet  Etudes  Militairea,  at  the  War  School, 
imder  the  direction  of  the  chief  of  staff  of  the 
army.  Troop  units  in  general,  the  artillery  and 
engineers,  the  military  governments  of  Paris 
and  Lyons,  etc.,  have  their  staffs,  whose  func- 
tions, military  and  administrative,  call  for  no 
special  mmtion  here. 

In  Italy  military  affairs  are  first  of  all  under 
the  direction  of  the  Supreme  Defense  Board, 
comprising  admirals  as  well  as  generals  and 
various  ministers.  An  army  council  composed 
of  ministers  and  officers  of  the  very  bluest  rank 
passes  upon  questions  of  interest  to  the  army. 
The  staff  corps,  whose  functions  are  analwous 
to  those  of  uie  great  Qerman  genoral  staff,  is 
formed  of  (Ulcers  who  bare  passed  the  War  School 
with  credit.  It  has  diai^  of  organization  and 
equipment,  mobilizatitm,  concentration,  railways, 
and  in  general  tiie  defensive  organization  of  vhe 
state.  The  chief  of  staff,  in  addition  to  his 
duties  as  such,  has  the  direction  of  the  War 
School,  and  of  the  Geographic  Institute.  He 
is  assisted  hy  two  generals,  and  a  number  of 
other  (^Scers  of  lower  grade,  including  the  appl«- 
oaUf  who  are  captains  of  cavidry  and  of  infantry 
detailed  to  the  ataff. 

In  Russia  staff  <^Bcots  must  he  graduates  of 
the  Nikolas  General  Staff  Academy.  Tt^c^aph- 
ioal  duties  in  Russia  do  not  fall  to  the  general 
staff,  but  belong  to  the  military  topographers. 
The  number  of  officers  of  the  staff  is  not  fixed; 
various  classes  of  officers  are  considered  as  form- 
ing part  of  the  staff,  e.g.,  the  chief  of  staff  of 
the  various  military  districts,  military  attachte, 
the  professors  of  the  three  military  academies, 
ete.  The  general  staff  has  to  do  principally  with 
army  o^anlzaUon,  mansuvres,  camps,  fortifi- 
cations, promotions,  rewards,  equipment,  re- 
mounts, geography  and  topography,  htmie  and 
foreign  transport,  lit^atui«,  etc. 

The  Austrian  general  staff  is  a  closed  corps, 
composed,  as  a  rule,  of  graduates  of  the  War 
School.  Its  functions  are  exceedingly  broad,  in- 
cluding military  misdcnia,  education,  arehlvaiL 
the  war  ministry,  militsiy  history,  iedinieal 
oommittees.  Its  offices  are  charged  further 
with  the  usual  and  normal  duties  of  the  general 
staff,  such  as  service  with  troops,  and  the  gen- 
eral subject  of  preparation  for  war.  The  chief 
is  eq>ec]ally  responsible  for  the  railway  and 
tel^aph  r^^ent,  the  War  School,  the  archives 
of  the  War  Department,  and  the  Qeographie 
Institute^  whose  duties  ue  to  map  and  survey. 

Bsgimmtal  Staff.  The  commisaioaed  staff 
of  a  rwimental  commanding  officer  would  oimBM 
of  such  officers  as  are  not  duty  officers  in  the 
battalion,  squadron,  or  raiment,  as  the  regimen- 
tal adjutant,  quartermaster,  commissary,  etc 

The  Noncommissioned  Staff  consists  of  non- 
commissioned officers  not  forming  part  of  the 
company  establishment  proper  and  who  have  re- 
lationship only  to  the  battalion,  squadnm,  or 
r^fiment,  as  sergeant  major  (battalion  or  regk- 
mental),  quartermaster  sergeant  (ru^mental), 
commissary  sergeant  (regimental),  chief  musi- 
cian, chief  trumpeters,  and  principal  musician. 
In  the  United  States  army  noncommissioned  offi- 
cers doing  duty  as  part  of  the  permanoit  eetab- 
lidimait  of  an  army  post  or  fort  are  termed  the 
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poat  nonoommiaaioned  staff,  which  ordinarily 
consists  of  an  ordnance  sergeant,  post  quar- 
termaster sergeant,  electrician  sergeant,  etc. 
Thronghont  the  armies  of  Europe  battalion,  regi- 
mental,  and  post  (depot  or  fortress)  staffs,  com- 
miMioned  or  noneominissioned,  include  practi- 
cally  the  same  descriptions  of  ofiBoers.  Bee  St  ait 
COIXBQIB  AHD  SCHOOL;  AucT  Obgaiozatiow ; 
and  sectirais  on  Army  in  articles  on  the  different 
oonnlries. 

The  aida-de-camp  of  a  general  officer  consti- 
tute his  staff,  together  with  such  departmental 
and  technical  officers  as  may  be  temporarily  de- 
tailed to  assist  the  general  in  some  speciflc 
imdertaking. 

NftTftl  mfta.  In  navies  the  seope  and  or- 
nnisatioD  of  the  general  staff  is  (Kflferent ;  and 
iti  character,  duties,  and  control  are  not  even 
similar  in  my  two  great  navies.  In  most  of 
them  even  the  word  "staff"  is  not  used  in  this 
connecticm.  In  the  United  States  service  staff 
officers  are  those  who  do  not  belong  to  the  execu- 
tive or  combative  branch,  such  as  surgeons,  pay- 
masters, chaplains,  etc.  The  centralized  func- 
ticMU  of  thegmeral  staff  are  divided  between 
the  Naval  wkr  GoUc^  (see  Natai.  ScHons 
or  Instbuction),  the  General  Board,  and  the 
Chief  of  Operations,  assisted  by  the  Office  of 
Naval  Intelligence.  The  General  Board  is 
composed  of  officers  of  high  rank,  and  its  duties 
are  to  pass  upon  plans  presented  to  the  De- 
partment through  the  War  Collie,  the  fleet, 
or  fnnn  other  Bources;  to  prepare  plans  for  all 

Srobable  otnitiiwencies  in  orajnncnon  with  the 
Taval  War  Col^e;  and  to  advise  the  Secretary 
of  the  Navy  aput  all  matters  of  naval  policy. 
Th»  Chief  of  upatktions,  the  executive  of  all 
plans  involving  control  of  the  fleet  and  allied 
matters,  is  a  member  of  the  (Sraeral  Board. 

BibUogrraphy.  Die  Heere  und  Plottm  der 
Oegetwart,  edited  by  C.  von  Zepelin  ( Ber- 
lin, 1807  et  seq.);  Tonlorge,  Le  tvrviee 
df not-major  m  oampagne  (Paris) ;  Lasalle, 
MomKi  de  VorgvnimUion  de  Varmie  (French 
armv) ;  Vcm  SeheUeadOTft  Bm&rol  Staff  DtOiety 
English  translation  1^  W.  A.  H.  Hare  (Lcndon, 
1877 ) ;  Spenser  Wilkinson,  The  Brain  of  an 
Army  (new  ed.,  ib.,  1895) ;  United  States  Adju- 
tant-Omeral's  Office  Btafft  of  Varioua  Armiea 
(WaahingtMi,  1899).  Special  texts  exist  for 
considen&le  countries,  imd  <^cial  documents 
should  in  each  case  be  consulted.  See  Gbnbal 
Staft. 

STAFF,  nr  Ifouo.  See  HtnooiL  Notatior, 
The  Stave;  Nmos. 

STAFFA,  stftf'f&.  A  celebrated  but  uninhab- 
ited Scottish  islet,  one  of  the  Inner  Hebrides 
(q.v.),  7  miles  west  of  Mull  (Map:  Scot- 
land, B  3).  It  rises  to  a  height  of  144  feet,  is 
1^  miles  in  circumference  and  oval  in  shape. 
Except  on  the  northeast  its  cliffs  hollowed  by 
caverns  rise  from  the  water  84  to  112  feet  hi^. 
^ere  are  aerai  cavee,  of  which  tbe  moat  remark- 
able is  Fingal's  or  Qreat  Cave.  Tbe  entrance, 
formed  by  regular  basaltic  colnnmar  ranges  on 
each  iride,  supporting  a  lofty  arch,  is  33  feet  wide 
and  66  feet  high.  The  lengtii  of  the  cave  is  230 
feet.  As  a  fine  specimen  of  natural  architecture 
it  is  much  frequented  by  tourists. 

STAFF  COLLEOES  AHP  SCHOOUS.  Mili- 
tary training  schools  for  officers  candidates  for 
staff  appointments.  To  prepare  ofBcers  for  du^ 
on  the  staff  of  an  army  special  colleges  or  schools 
have  been  institated  by  all  the  leading  military 
nations.    The  United  States  staff  eoUages  are 


the  War  Coll^  at  Washington  and  the  Staff 
Coll^  at  Fort  Leavenworth,  Kans.  In  England 
officers,  to  qualify  for  staff  appointment,  must 
have  had  Ave  years'  service  in  wie  army,  undergo 
the  two  years'  course  at  the  Staff  CoU^  at 
Sandhurst,  and  serve  at  least  four  months  at 
Aldershot  in  some  arm  of  the  service  other  than 
the  (me  to  which  th^  belong.  The  nile.in  Ger- 
many is  to  select  omcers  for  the  general  staff 
from  among  the  graduates  of  the  war  academies 
of  Berlin  and  Munich  having  the  heat  qualifi- 
cations and  the  highest  rank.  In  France  staff 
officers  are  educated  at  the  Higher  War  School 
at  Paris,  which  was  first  organized  as  a  staff 
college  at  the  b^inning  of  ue  nineteenth  cen- 
tury, and  reorganized  ui  1876  as  the  permanent 
college  for  general  staff  candidates.  Austria- 
Hungary  sets  apart  the  Kriegsschule  at  Vienna 
for  instructicHi  in  staff  work.  The  Italian  gen- 
eral staff  school  is  at  Milan,  where  about  24 
officers  graduate  each  year,  llie  Nicholas  Acad- 
emy at  St.  Petersburg  is  the  staff  school  of 
Russia,  entrance  to  which  is  competitive  to  all 
officers  of  three  years'  service  and  upward.  See 
Staff. 

STAVFOBD.  The  county  town  of  Stafford- 
shire, England,  on  the  Sow,  29  miles  northwest 
of  Birmingham  (Map:  England.  D  4).  Tan- 
ning and  the  manufacture  of  cutlery  and  of  shoes 
are  the  chief  branches  of  industry.  Pop.,  1901, 
20,900;  1911,  23,383.  Stafford  was  of  impor- 
tance before  the  Conquest,  is  mentioned  in 
Domesday,  and  King  J<^  confirmed  and  en- 
larged the  OTivikges  of  an  old  charter. 

STAFFOBB.  A  town,  including  the  boroufi^ 
of  Stafford  Springs,  in  Tolhmd  Co.,  Conn..  20 
miles  north  by  west  of  Willimantio,  on  tiie  ^Ili- 
mantic  River,  and  on  the  Central  Vermont  Rail- 
road (Map:  Connecticut,  F  2).  It  ia  a  sum- 
mer resort,  with  mineral  sprinsB,  and  contains 
the  Johnson  Memorial  Hospital.  It  manufac- 
tures woolens.  There  is  a  public  library.  Pop., 
1900,  4297;  1910,  6233. 

STAFFOBB,  HinBT,  second  Dues  or  Bncs- 
uroHAH  (e.l4&4-8S).  An  En^^ish  noUeman  and 
p(ditical  intrigoer,  the  grandson  of  the  first  duke 
succeeding  to  the  title  m  1460.  He  was  a  prcuni- 
neat  adherent  of  the  Duke  of  Gloucester,  after- 
ward Richard  III.  while  the  latter,  then  Protector, 
was  conspiring  to  seize  the  throne,  and  assisted 
him  in  his  efforts  against  Earl  Rivera  and  Lord 
Gr^.  After  their  downfall  he  reoelved  the  office 
of  Chief  Justice  and  omstable  of  the  rx^al  cutlee 
In  Wales,  and  later  that  of  Lord  High  Ctmstable 
of  England.  Afterward  he  Joined  the  Laneasp 
trians  to  overthrow  NdiaT^  but  his  projects 
were  frustrated,  and  he  was  tried  ud  breaded 
at  Salisbury  in  1483. 

STAFFOBD,  Williau  Howaed,  Visoouitt 
(1614-80).  An  English  statesman,  the  fifth  son 
of  niomas.  Earl  of  Arundel  and  Surrey.  He 
was  educated  as  a  Rwnan  Catholic.  In  1634 
be  married  a  sister  of  the  thirteenth  Baron  Staf- 
ford, and  <n  the  tatter's  death  assumed  the  title. 
Hub  marital  claim  was  disputed,  but  finally  de- 
cided in  his  favor,  and  a  new  cr^ttitm  was  made 
hy  the  King,  declaring  him  Baron  and  afterward 
viscount  Stafford.  Ihiring  the  Civil  War  he  was 
an  adherent  of  the  King,  but  after  the  Restora- 
tion (q.v.)  frequently  opposed  the  r^al  will 
from  the  House  of  Peers.  In  1678  Stafford  was 
denounced  by  the  infamous  ^tus  Oates  (q.v.) 
as  a  conspirator  in  the  pretended  popish  plot. 
He  was  impeached  for  hig^  treasra,  and,  despite 
a  ^rited  defoise  i^ainet  suborned  testimony. 
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was  found  guilty  and  publicly  executed  on  Tower 
HiU.  In  1824  tlie  Act  of  Attainder  was  reTersed 
by  Farliunent.   

STAPTOBSBHZBX.  An  inland  county  of 
England  (Map:  England.  D  4).  Area,  1128 
square  miles;  pop.,  1801.  671.490;  1011.  738,991. 
In  the  north  wild  moorlands  In  long  ridges,  sep- 
arated 1^  deeply  cut  vall^s,  «ctend  from  north- 
west to  southeast.  The  surface  is  low  and  undu- 
lating in  the  midland  regions,  but  becomes  hilly 
again  in  the  south.  The  Pottery  ooal  field  occu- 
pies the  north,  and  the  Black  Country  ooal  field, 
remarkable  also  for  lis  fondant  and  rich  iron 
ores,  oceitpiM  the  scnith,  while  In  tlw  centre  an 
ttie  extensive  Cannodc  Chase  oollierfes.  The 
Black  Coimtry,  lying  between  Birmingham  and 
WoIverhamptMi,  some  16  miles  in  length,  is  me 
of  the  chief  iron  and  steel  manufacturing  dis- 
tricts in  England  and  is  practical^  one  continu- 
ous town.  The  Trent,  flowing  first  southeast 
through  the  county,  then  northeast  along  its 
eastern  border,  is  the  chief  river.  The  climate  la 
humid,  much  of  the  soil  is  clayey,  and  agricul- 
ture is  in  a  backward  oondiUtm.  The  manufao- 
tures,  however,  are  extensive  and  varied,  includ- 
ing iron  and  stedL  in  every  form,  chemicals, 
bricks,  pottery,  shoes,  and  glus,  and  cotton,  nlk, 
and  leather  goods.  Stokeon-IVent  is  the  chief 
seat  of  the  pottery  industry,  while  Burton-on- 
iS-ent  is  famous  for  its  breweries.  Consult  Ftc* 
(ori«  HiMtory  of  the  €o%mty  of  Btafford,  voL  i 
(London,  1908). 

TBBB.   See  Waxwmk. 

BTAO,  or  jfap  Due.  See  Amuss;  Dkb. 

STAG  BSETLE.  Any  member  of  the  Luear 
nidn.  a  family  of  beetles  including  about  7S0 
species.  The  common  name  is  derived  from  the 
diape  of  the  mandibles  of  the  males,  which  are 
developed  in  some  species  so  as  to  equal  in  length 
nearly  that  of  the  entire  bodv,  and  are  armed 
with  spines  or  teeth.  The  males  are  of  varying 
size  and  ohibit  ranarkahle  diflercooes  in  the 
development  of  the  head  and  mandibles.  Lu- 
oamM  oervut  is  li»  eonuwHi  English  spectes. 
iMoamna  dama  is  the  commonest  North  American 
meeiea.  In  the  Southern  States  Luoawu  elapkita, 
the  g^t  stag  beetle,  occurs.   See  Colored  Plate 

of  BEBn.ES. 

STAGE.  The.  A  term  frequently  employed 
to  designate  tiie  theatre  (q.v.),  the  drama 
(q.v.),  or  the  profession  of  the  actor. 

STAOOiatBUSE.   See  AKMtomDA. 

BTAGQSBB.  Various  affections  of  animals. 
In  horses,  mad  or  sleepy  staggers  is  attributed 
to  inflammation  of  the  brain -and  is  considered 
fatal.  OrasB  or  stomach  sta^^rs  is  said  to 
result  from  indigestion.  In  sheep  the  gid  tape- 
worm in  the  brain  cavity  is  held  accountable 
for  the  phenomencm. 

STACfOEBS.  Blird.  See  l^QBDIS;  Mbnzr- 
Qins,  Cerebro-Bpinal. 

8TAOHOX7ND.   See  HoDitD. 

STAOINa.  Stagii^  and  scaffolding  are  in- 
terchangeable terms  for  the  temporary  frame- 
works of  timber  erected  about  &  building  under 
constructicm  or  repair,  to  furnish  platforms  for 
the  workmen  and  for  the  materials  and  imple- 
ments of  construction  In  Immediate  use.  For  ex- 
terior work  the  staging  mav  be  built  up  in  one 
of  three  ways:  by  series  of  movable  trestles  or 
horses  supporting  planks  in  successive  tiers  or 
stages ;  by  putlogs  projecting  horizontally 
through  temporary  holes  in  the  maaoniy,  to  sup- 
port toe  platforms;  or  by  rows  of  lof^  poles  or 
poets  standing  on  or  in  ttie  ground,  to  which 


are  nailed,  bolted,  or  lashed  with  ropes  the  nec- 
eesary  girts  and  crosapieces,  witii  braces  to  pre 
vent  the  sldewise  radons  of  the  frame.  In  cities 
a  strmg  staging  is  built  of  heavy  timbers  over 
the  sidiewnlk  for  the  proteetioB  of  possMrs-by. 
Matwials  ore  hoisted  by  derricks  or  omstruction 
elevators.  Stwings  erected  to  support  the 
trusses  of  Iwi^es  while  building  are  called 
falsework. 

STAOiaA,  Bt&-jl'r&,  or  STAOISTrS,  -tHul 
An  ancient  town  in  southeast  Macedonia,  on  the 
Strymonic  Gulf,  cel^rated  as  the  birthplace  of 
Aristotle.  It  was  founded  in  666  bjc.  by  a  col- 
ony  from  Andros.  but  declined  after  its  capture 
1^  Braaidas  during  the  Peloponneeian  War.  The 
modem  village  of  Stavro  is  on  its  site. 

STAaiAITE,  st&jl-rit.  Toe.  A  name  fre- 
quently given  to  Aristotle  (q.v.)  from  his  birth- 
place Stagira. 

BTAGiStSLtOBf  sUg-nfl^i-VB,  Ebik  Johan 
(1793-1823).  A  Swedish  poet,  bom  on  the 
Island  of  Oland,  and  educated  at  Upeala  and 
Lund.  He  was  deeply  interested  in  <^ioetieism 
and  treated  all  sloes  of  this  qnestiai  in  his 
books.  He  is  Mmridered  a  master  of  form.  He 
published  the  epic  poem  Vladimir  den  store 
(1817),  the  philoBOphioo-religious  Liljor  i  Baron 
( 1821 ) ,  MartjfrerfMt  bis  best  drama  ( 1821 ) ,  and 
the  trsgedy  Baooatttema  (1822).  C.  Eichhom 
edited  his  complete  works  (1868),  and  F.  BOOk 
a  standard  edition  in  1012  et  seq.  ;  German 
translation  by  K.  F.  L.  Kannqgieeer  (6  vols.. 
1861).  Most  of  his  works  are  translated  Into 
Frendi,  Finnish,  and  Latin. 

8TAHI.,  shtil.  Bbhst  (1848-  ).  A  Ger- 
man botanist,  bom  at  ScfailtidiMm,  Alsace,  and 
educated  at  Strassburg,  Halle,  and  Wflrri>urg. 
He  became  professor  in  Strassburg  in  1880  and 
professor  and  director  of  the  botanical  gardens 
at  Jena  the  following  year.  He  visited  Ceylon 
and  Java  in  the  winter  of  1880-90.  Among  his 
books  are  Bnttoiokelvmg  und  Anatomie  dor  Laiti- 
aOlm  (1873);  BimfiiiM  dec  LiektM  auf  4m 
{hotropiamiM  ^migtr  PfioHtmorgmM  (1884) ; 
RegmfaU  wtd  Blattffegtalt  (1803);  Bnm  der 
Mykotrhisimbilduiig  (1900) ;  Die  Bl%i»g9f9kr  der 
verschiedenen  Bawmarim  (1012). 

STAHL,  FoiraucH  Juuus  (1802-61).  A 
German  politician  and  political  philosophy. 
Bom  in  Munich  of  Jewi^  parents,  he  turned 
Protestant  In  1810.  studied  at  WOrzburg,  Hudel- 
ben.  and  EilangBU,  and  in  oonree  of  iSmt  became 
professOT  of  law  at  Erlangoi,  Wflrzburg,  and 
Berlin.  In  1849  he  became  a  member  of  the 
Upper  House  of  the  Prussian  L^ialature,  and  in 
1860  a  member  of  the  Erfurt  Parliament.  Stahl 
was  a  leader  in  the  Lutheran  church,  and  a  most 
powerful  influence  for  reaction  In  Germany.  He 
stood  for  an  absolute  monarch  and  an  abst^ute 
church  that  should  control  the  monarch.  The 
bads  of  hia  p(ditieal  phikaophy  was  the  oonoep- 
ti<m  of  the  subserriency  of  aU  things  lay  and 
clerical  to  the  will  of  God  as  «q>onnded  by  the 
clergy.  In  1898  he  was  forced  to  retire  from 
the  Upper  Church  Council.  His  most  important 
work  is  the  PhUoMOphie  dee  Recht*  naoh  ge- 
tchichtUchor  Anaioht  (18S0;  6th  ed.,  1878). 
Others  are:  Ueher  KUr^termtekt  (1846);  Dae 
monarchitche  Prvtmp  (1846);  Der  oftHstlMAe 
Btaai  (1847) ;  Die  Revolution  wid  die  konetitU' 
tUmelle  Monarohie  (1848) ;  Die  lutheriaeite 
Kinih€  und  die  Union  (1869) ;  and,  posthnmona, 
Die  gegenteSrtigen  Pmrtelm  in  8taa$  imd  Jtirofte 
(2d  ed.,  1868). 

BTABLy  Obobq  Ebribt   (1660-1734).  A 
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German  physician  and  chemist,  bom  at  Ansbacb. 
He  became  emiTt  pb^can  at  Weimar  in  1687, 
and  in  1694  was  called  to  the  diair  of  medidn^ 
anatomy,  and  dtemlstiy  in  Ute  newly  founded 
Univerwt^  of  Halle,  whence  he  removed  to  Berlin 
in  1716,  and  was  appointed  physician  to  the 
King  of  Prussia.  Stabl  was  one  of  the  ablest 
diemists  of  hts  time.  He  destroyed  numberless 
absurd  opinions  thai  in  science,  and  propounded 
the  first  general  theory  of  chemical  transforma- 
tions (see  Chkiustbt),  universally  accepted  till 
the  time  of  Lavoisier.  Hia  works,  according  to 
Haller,  ntunber  250,  the  most  important  being 
Th«ona  Mediea  V«n  (1707.  and  1831-33),  cen- 
tring hia  medical  tiieory,  and  Baperim^ta, 
Ohtgrvationet  et  Afiin%adwrti<me*  OhynUoo-Pky- 
jiea  (1731),  in  which  his  chemical  opinions  are 
set  forth.  Consult  Charles  Last^e,  f><  8tahl 
et  aa  doctrine  mSdioale  (Paris,  1846),  and  Albert 
Lemoine,  he  vUaUtme  et  I'ammtfme  de  Btahl 
(ib.,  1864). 

STAHL,  Ron  ( T-  ) .  An  American  ac- 
tress, bMn  in  Chioago.  She  made  her  dtfmt  in 
Philadelphia  in  1870,  toured  with  Daniel  Brand- 
maon  in  1888,  and  appeared  in  New  York  in 
1897.  In  1902-03  she  starred  as  Janice  Mere- 
dith in  the  play  of  that  name.  She  first  ap- 
peared in  her  rOle  of  Patricia  O'Brien  in  1904 
in  the  sketeh  called  The  Chorm  Girl,  which  she 
carried  to  London  in  1006,  and  she  reappeared 
in  New  York  in  the  revised  four-act  play,  The 
Ohonu  Lodv,  in  whidi  she  made  a  SMMtlon 
and  which  continued  to  be  her  vehicle  tUl  1911. 
Afterward  she  played  in  Magffie  Pepper  (1911), 
Moonlight  Mary  (1916),  etc.  She  was  married 
to  William  Bonelli,  an  actor. 

8TAHL  BAB.   See  SnoHA. 

STAHB,  ahtSr,  Adchjt  Wilhkui  Theodob 
(1806-76).  A  German  author  and  art  critic, 
bom  in  Prenalau,  Prussia.  After  study  at  the 
UniTBTsi^  of  Halle  he  went  to  the  Gym- 
nanmn  at  Oldentwrg,  and  In   1686  became 

{rofeaeor  there.  While  ma  a  tour  through 
taly  in  1846,  which  was  afterward  descrilied 
in  Bin  Jahr  in  ItaUen  (1847-60),  he  met 
the  author  Fanny  Lewald,  whom  he  married  in 
1865,  after  separating  from  his  first  wife.  Per- 
haps the  most  noteworthy  of  his  writings  are 
his  classical  studies,  which  include  transhttions 
from  Aristotle,  Suetonius,  and  Tacitus,  and  also 
Bilder  ow  dem  Altertum  (1863-66)  and  Toreo: 
Kuntt,  KAmMst,  tmd  KimatweHee  der  Alien 
(2TOla.,Bnmswick,  1864-65  ;  8ded..  1878).  His 
misedlaneouB  worio,  scmie  of  which  have  been 
translated  into  Bn^ish,  include:  Okarakterittik 
Immermanne  (1842);  Die  BepuhUkaner  in 
Neapel  (1849);  Die  preueeieche  Revolution 
(1860);  G.  B.  Leeeinff,  eein  Leben  and  seine 
Sehripen  (1868) ;  and  several  works  of  travel. 

STAINBD  GLASS.  The  term  used  tech- 
nicaBy  aa  well  as  popularly  to  derignate  win- 
dows made  of  colored  glass,  whetlwr  the  color  be 
produced:  (1)  by  metallic  oxides  in  the  melting 
pot;  (2)  by  coating  the  surface  with  a  film  of 
colored  glass,  thus  making  flashed  glass,  which 
is  ground  or  etched  away  where  the  color  is  not 
desired;  (3)  1^  applying  under  fire  a  solution 
of  silver  (yellow  stain)  which  tuma  yellow  the 
surface  of  crystal  (colorless)  glass,  and  of  the 
ground-away  portifms  of  flashed  glass,  and  by 
which  li|^t-blue  glass  is  turned  greoi;  (4)  by 
painting  tiie  aurrace  with  ctrfored  enunela  th^ 
are  afterward  fused  into  the  substance. 

Frequent  mention  of  stalned-glasa  windows  la 
found  in  Greek  and  Latin  writers  of  the  fourth 


oentury  a.d.  In  the  fifth  century  Sidonius 
ApolUnaris>  in  a  poem  for  the  dedication  of  a 
ehnrch  in  Lyons,  describes  the  stained-glass 
windows.  In  the  ninth  eenturr  Anastaaius  mja 
that  Pope  Leo  III  decorated  windows  of  St. 
Peter's  with  glass  of  different  colors;  and  the 
pontificals  assert  that  Benedict  XIII  adorned 
the  windows  of  St.  Mary's  in  Trastevere  with 
colored  fi^ass-  The  glass  of  early  windows,  es- 
pecially of  those  constmcted  in  Mohammedan 
countries,  of  which  there  are  several  small  ex- 
amples in  the  Metropolitan  Museum  of  Art,  New 
York,  was  sometimes  9eA  in  plaster,  instead 
«f  being  held  to^ethw  with  ribbons  of  lead.  A 
sixth-century  writer  speaks  of  "sheets  of  s^ass 
to-day  being  set  in  lead  which  formerly  were  set 
in  plaster." 

Whether  any  of  these  windows  were  picture 
windows  is  uncertain.  Tliey  may  have  been  made 
in  decorative  designs  only,  without  the  introduc- 
tion of  human  figures  and  subject  interest.  But 
we  do  know  that  by  the  twelfth  century  the  art 
of  story  representation  in  glass  was  well  de- 
veloped. This  is  nrarcd  1^  windows  that  re- 
main, and  also  by  we  Diverearum  Artium  Beke' 
dula  of  the  monk  Theophllns,  who  in  great  detail 
describes  all  the  processes  of  making  this  glass, 
leads,  etc. 

The  most  ancient  stained-glass  window  that 
bears  the  name  and  portrait  of  the  donor  is  in 
the  churcb  of  the  abbey  of  St.  Denis,  nwr  Paris, 
installed  in  the  twdfUi  oentoiy  1^  Soger  (bora 
1081),  famous  aa  ehurdunan,  atatsnian,  and 
historian.  In  1122  he  was  elected  abbot  of  St. 
Denis,  and  in  1142  he  dedicated  Uie  new  church, 
built  to  take  the  ^lace  of  the  smaller  one  that 
dated  from  the  reign  of  Charlemagne.  In  the 
book  that  gives  the  history  of  the  administra- 
tion of  Suger  as  abbot,  he  says:  "We  have  had 
painted  by  the  skilled  hands  of  many  masters  of 
different  nations  an  eztenrive  series  of  qilendid 
new  windows." 

Of  especial  interest  to  En^^ish-speaking 
people  is  the  late  twelfth -century  window  in  the 
cathedral  of  Sens  that  tells  in  detail  the  story 
of  the  life  of  Thomao  &  Bedcet  (q.v.).  It  was 
at  Sens  that  St.  Thomas  sought  refuge  before 
be  became  reconciled  to  Henry  II  and  retumed 
to  Canterbury  to  be  assassinated.  The  pontifi- 
cal garments  of  St.  Thomas  that  are  still  care- 
fully preserved  in  the  cathedral  of  Sens  differ 
in  many  important  iKdnta  from  those  wom  by 
archbishops  now,  but  are  ocaetly  reproduced  in 
the  window  that  commemorates  his  life. 

The  development  of  Gothic  architecture  in 
northern  France  vastly  increased  the  sise  of  win- 
dows, made  stained  glass  the  important  color 
factor  in  the  decoration  of  churches,  and  caused 
it  to  supplant  fresco  painting.  The  cathedral  of 
Chartres  has  no  lees  than  146  important  win- 
dowB,  in  which  appear  1359  rietnres,  e<mtalning 
about  6000  human  figures,  it  Is  a  perfect  ex- 
ample of  how  a  (£urch  should  be  lighted. 
Through  ancient  thirteenth-century  ^lass  the 
whole  mterior  is  bathed  in  a  sea  of  living  colors 
marvelously  grouped  for  composite  effect.  The 
cathedral  of  Bourges  has  183  stained-glass  win- 
dows, but  many  of  them  are  of  later  date. 
Twenty-eight  of  the  windows  at  Chartres  were 
given  by  the  local  trades  guilds.  Gmsequmtly 
we  see  the  different  trades  pictured  in  the  win- 
dows; the  tanners  at  the  bottom  of  the  window 
that  tells  the  story  of  St.  Thomas  in  22  picture 
medalllona;  the  shoemakers  beneath  the  window 
of  St.  MarUn  of  Tours;  the  masons  beneath  St. 
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Sylvester.  Also  at  Le  Mans  and  to  a  less  degree 
at  Rheims  and  Rouen  were  preeerred  whole  series 
of  the  windows  that  in  the  thirteenth  century 
set  the  i^le  for  otiter  countries. 

The  characteristics  at  the  earliest  Gothic  win- 
dows are:  multipUeation  of  small  figures  in 
many  separate  compositions  grouped  in  tiers  or 
rows  of  framed  medallimiB;  rich  and  dark  color- 
ing; wide  decorative  borders;  heavy  leads  bent 
BO  as  to  outline  the  figures  or  cut  than  in  the 
deep  shadows;  brown  enamel  used  to  produce 
outlines,  and  shadows  and  modeling. 

Tha  development  during  the  fourtemth  century 
was  towards  lighter  cdoring,  larger  figures,  nar- 
row borders,  more  ornamentation,  more  delicate 
gradations  of  color,  and  increase  of  modeling,  loss 
of  simplicity,  and  tendency  to  mannerisms,  while 
in  the  fifteenth  century  much  clear  glass  was 
introduced  into  the  backgrounds,  and  inscribed 
ribbons  and  architectural  accessories  became  con- 
spicuous. The  designers  of  the  Gothic  age  did 
not,  to  any  great  extent,  give  the  details  of  their 
pictures  aa  glaaa  as  their  suooessors— Renais- 
sance and  mMem — ^miBtakenly  attonpted  to  do, 
but  obtained  their  supwb  effects  by  a  clear 
knowledge  of  the  interaction  of  colors,  try  juxta- 
position of  cranplemmtary  colors,  and  the  effect 
of  distances;  the  technique  being  that  of  glass 
colored  not  on  the  surface,  but  in  the  mass  either 
by  stain  or  incorporation.  This  branch  of  art 
was,  therefore,  governed  by  totally  different  ar- 
tistic principles  from  those  governing  opaque 
painting  (fresco,  oil,  tonpera,  tapesti?,  etc.), 
and  these  principles  were  thoroughly  understood. 

During  the  latter  part  of  the  thirteenth  cen- 
tury the  art  was  carried  to  England,  Germany, 
and  Italy,  where  it  did  not  really  flourish  before 
tiie  following  century.  In  Italy  the  imperfect 
understanding  of  Gothic  methods  did  not  allow 
of  the  use  of  such  immense  windows,  and  the  art 
never  became  titormg^ty  carried  out.  At  Aresio 
Cathedral  are  some  windows  by  a  French  artist. 
Guillaume  de  Mareillati,  proving  the  transmis- 
8i<m  from  France.  Other  interesting  examples 
are  in  San  Francesco  at  Assi^,  San  Petronio  in 
Bolc^a,  and  the  cathedral  and  Santa  Croce  in 
Florence.  Many  of  the  best  Italian  examples  be- 
long rather  to  the  early  Renaissance  than  to  the 
late  Gothic.  England  would  still  possess  some 
very  fine  series,  as  is  shown  the  examples  at 
York  and  Canterbury,  had  it  not  been  for  the 
vandalism  of  the  Reformation.  In  Spain  there 
are  fine  windows  at  Toledo  and  LeAn,  very  close 
to  French  models.  Germany,  however,  ranks 
next  to  France  in  the  importance  of  its  remain- 
ing windows,  banning  in  the  fourteenth  cen- 
tury with  those  of  the  choir  of  Cologne  Cathe- 
dral, those  of  the  cathedrals  of  Freibui^,  Strass- 
burg,  and  Regmsburg,  and  the  churches  at  Op- 
pcnheim,  Esslingen,  and  Kuremberg.  German 
works,  however,  do  not  ap|»oach  the  Frauh  in  ^ 
quality  either  of  technique  or  art. 

In  tile  fourteenth  century  the  introduction  of 
yellow  stain  gradually  led  to  the  less  frequent 
use  of  the  rich  reds  and  blues  that  had  previously 
been  dominant.  The  glass,  more  perfectly  fused, 
became  constantly  more  transparent  and  was 
used  in  larger  pieces.  About  the  middle  of  the 
sixteenth  centunr  the  movemmt  towards  trans- 
parent crystal  glass  and  paint  culminated  in  the 
invention  of  colored  enamels  that  could  be  used 
cot  glass  as  freely  as  oil  paints  on  canvas.  To  be 
sure  they  were  fused  in,  not  merely  varnished 
over.  But  the  principle  was  the  same,  and  win- 
dows made  in  this  way  lack  what  Is  the  most 


important  part  of  stained  glass — the  rich  poly- 
chrcane  jeweled  effect.  In  recent  years  a  serious 
attempt  has  been  made,  particular^  in  England, 
to  return  to  ancient  methods. 

The  so-called  American  glass  is  an  entirely 
different  product.  From  cast  sheets  of  opales- 
cent glass,  with  enamels  for  the  modeling  of  faces 
and  hands  only,  John  La  Farge  and  Louis  B. 
Tiffany  developed  an  art  that  is  absolutely  and 
completely  original.  The  iridescent  effects  are 
extoaordinary,  and  the  colors  are  rich  but  «»t 
to  be  too  t^iaqne.  Dr^>e^  effects  are  very  skill- 
fully produced  with  so-called  drapery  s^aas,  large 
sheets  of  whidt,  partly  by  derign  and  partly  by 
accident,  give  the  required  linM  and  shadows. 
Especially  important  m  the  process  is  the  arti- 
ficial selection  of  natural  variations  that  onne. 
about  in  the  making  of  the  sheets  of  glass. 

Bibliography.  Cahier  and  Bfartin,  Vitrana 
pmnta  de  Bourgeg  du  Xlllme  Steele  (2  vols., 
Paris,  1841-44) ;  Ferdinand  de  Lasteyrie,  Hit- 
toire  de  la  peinturo  tur  vem  ^aprig  tet  mo»tt- 
maiia  en  Framm  (ib.,  1868-67) ;  Edmond  Levy, 
HitMre  de  la  pem^tre  aur  verre  m  Bmrope 
(Brussels,  I860);  E.  F.  F.  Huoher,  Vitranui 
peinU  de  la  oatMdrale  du  Mane  {Paris,  1864) ; 
Viollet-le-Duc,  "Vitrail,"  in  Dictioimaire  raieonni 
de  I'arcUtecture  fnmoaiae  (ib.,  1868) ;  N.  H.  J. 
Westiake,  Hietory  of  Deaign  m  Painted  Qlaes 
(4  vols.,  London,  1881-94) ;  H.  Eolb,  GFIos- 
maleFem  dee  Mittelaltere  imd  der  RenaieMnoe 
(Stuttgart,  18S9);  Clemoit  and  Ouitard.  Ti- 
traues  de  la  oathidrale  de  Bourgee  (Bourges, 
1900) ;  F.  Geiges,  Der  aXte  Fmetereehmwsk  dee 
Freiburger  Miineter  (FrMburg,  1902) ;  "Win- 
dow," in  Russell  Stui^a,  editor,  Diotumary  of 
Arokitecture  (New  Yoric,  1905) ;  L,  F.  Day, 
Windotoa:  A  Book  about  Stained  and  Painted 
Olaee  (Ixmdon,  1909);  Lucien  B^gule,  Lea  vt- 
trawt  du  Moyen  Age  et  dela  Retiaieeance  (Paris, 
1911) ;  Philip  Nelson,  Amimtt  Pawned  Olaet  in 
England,  IfTO-lSOO,  in  "Antiquary's  Books" 
(London,  1913);  F.  S.  Eden,  Ancient  Stained 
and  Painted  GUue  (Cambridge,  1913);  J.  L. 
Fischer,  Handbuoh  der  Olaemalerei  (Leipzig, 
1914) ;  The  Art  Worke  of  Louie  0.  Tiffamig  (New 
York,  1914). 

STAINEB,  shtin^,  Jakob  (1621-83).  A 
German  violin  maker,  bom  at  Abram,  Urol.  He 
was  the  son  of  poor  peasants,  but  at  an  early 
age  bc$;an  to  make  violins  and  subaequentiy 
studied  at  Cremma  under  tiie  best  makers  of  his 
time.  His  extravagances  kept  him  in  continual 
poverty  and  he  died  in  an  Insane  asylum  in  Ab- 
sam.  Stainer  violins  are  rare  and  command  h^h 
prices,  though  they  do  not  rank  with  the  instru- 
ments of  Guamerius,  Stradivarius,  or  the  Amati 
(qq.v.).  Consult  F.  Lentner,  Jakob  Btaimer'e 
Lehenelauf  im  Li^Me  art^niieeiriaii^er  Forai^uimff 
(Leipzig,  1898). 

BIAmBB,  stfln^,  Sn  JOHH  (I840-1&01). 
An  English  composer  and  organist,  born  in  Ltw- 
don.  In  1854  he  becanw  <»gani8t  and  choir- 
master of  St.  Benedict  and  St.  Peter's  Church, 
but  continued  to  study  composition  with  Bayley 
and  St^gal  and  organ  with  George  Cooper.  He 
held  this  appointment  for  three  years.  In  1863 
he  was  appointed  organist  of  Magdalm  College, 
Oxford,  and  c<Hiductor  of  the  two  musical  soci- 
eties. In  1866  he  was  made  doctor  of  mnsio,  and 
In  1866  became  one  of  the  examiners  for  musical 
degrees.  He  succeeded  Sir  John  Ooss  as  otgan- 
ist  of  St.  Paul's,  London,  from  1872  to  1888. 
when  he  waa  knitted  by  Queen  Victoria,  and 
the  following  year  was  appcnnted  to  tiie  chair  of 
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musie  at  Oxford  University.  He  was  also  pro- 
fesaor  in  the  Royal  College  of  Music.  In  1878 
he  was  made  Chevalier  of  the  Legion  of  Honor. 
His  oompoflitionB  are  nearly  all  for  the  Church 
and  include  the  oratorio  Ovteon  and  the  can- 
tatas Th0  Daughter  of  Jainu  (1878).  8t.  Mary 
Magdalme  (1883),  and  The  Crueifiwion  (1887). 
Other  oompositiona  include  numerous  anthems, 
services,  canticles,  and  songs.  In  conjunction 
with  W.  A.  Barrett  he  wrote  a  dictionary  of 
musical  terms  (1876;  3d  ed.,  1880).  His  text- 
books, including  a  number  of  primers,  an  amcng 
the  best  in  English. 

STAXKVnXE,   Doo  DB  Choibkui^.  See 

CHOISXDI/-STAIimiJX. 

STAIS,  ViscnnnT  and  Eabu  op.  See 
Dalbtmple.   

STAIBOASS  WTTWT.T.  ^  collector's  name 
for  the  low,  conical,  handsomely  colored  tropical 
ehdls  oi  the  niolluaks  of  the  family  Solariidie, 
and  eqiedally  of  the  gmus  Sotarium.   In  this 


1.  tbe  oommoD  «siMiDc  wiBniw  ^otarium  panptdifum). 
S,  a  IcmU  form  (ffatarium  MVirioO  tnm  Uis  Dppw  Cn- 
taoaoos  of  Bfll^nm, 

genua  the  umbiliens  is  widely  open,  and  the 
sculptured  edges  (rf  the  whorl  seen  within  it  are 
cnnparable  to  a  spiral  staircase.  These  mol- 
liiaks  are  related  to  the  wentletrap  (q.T.). 

STAXBS,  MoTiNO.   See  Elbvatob. 

•8TA1BS  Aim  STAIBWAT8.  Stairways 
became  necessary  whenever  buildings  were  first 
erected  of  more  than  one  story,  but  they  do  not 
appear  to  hare  attained  architectural  importance 
uiml  the  Middle  Ages.  Previous  to  the  Roman 
Empire  nearly  all  elaascs  of  buildings  were  of 
one  story  only.  'While  ordinary  stairways  of 
utilitarian  character  are  known  to  have  been 
used  in  Crete,  2000  B.O.,  and  in  Qreek  temples 
and  Roman  basilicas,  theatres  and  amphi- 
theatres, to  give  access  to  j^eries,  the  only 
monumental  stairways  of  ancient  times  known 
to  ua  are  that  to  the  terrace  of  PersepoHs  and 
those  leadlnff  np  to  the  podia  (see  Fwium)  of 
Rotnan  temples.  In  the  Middle  Ages  th^  ap- 
pear in  chnraiea  having  high  choirs  above  crypts, 
to  connect  the  nave  with  the  two  levels  thus 
created;  while  the  multiplication  of  towers  led 
to  the  building  of  windhig  stairs.  It  was  the 
Renaissance  that  gave  the  stairway  architec- 
tural digni^  and  even  splendor,  first  in  Italian 
palaoes  and  later  in  France,  where  both  the 
niral  type  (as  at  Blois  and  Chambmrd)  and 
the  rectuigular  Irpe  were  treated  with  great 
magnificence.  Italy  then  took  np  and  imitated 
the  French  practice  (Braschi  Palace,  Rome;  Ca- 
sola;  palaces  at  Naplea  and  Turin).  In  mod- 
em ardiitecture  the  most  splendid  example  is 
that  of  the  Paris  Opera  House.  Very  fine  stair- 
ways in  America  are  those  of  the  State  Capitol 
at  Albany,  K.  Y..  and  of  the  Cmgressional  Li- 
brary, Washington,  D.  C. 

In  modem  practice  stairs  are  built  of  wood, 
atone,  inm,  or  concrete  or  oomUnaticms  of  these, 
^tdi  step  has  a  riser  or  face,  from  S  to  8  Indiea 
hlg^;  a  tread  or  tc^,  from  9  to  16  Inehea  wide, 
and  an  end.    The  projecting  molding  in  fnmt 


and  across  the  end  is  the  nosing.  If  the  stairs 
are  supported  on  inclined  beams,  these  are  called 
carriages  or  strings.  In  an  op^-etring  stairway 
the  steps  are  set  above  the  string;  in  a  closed- 
string  stairway  the  outer  ends  abut  against  tha 
outer  string.  A  balustrade  or  parapet  with  a 
hand  rail  protecto  the  outer  aids.  The  staira 
beitween  two  successive  landings,  or  between  a 
landing  and  a  fioor,  constitute  a  run.  Building 
laws  in  cities  prescribe  the  limito  of  width  for 
stairways  of  certain  classes  of  buildings  and  the 
manner  in  which  they  should  be  saf^uarded 
against  fire.  (Consult:  Juli«i  Ouadet,  El^mente 
et  th4orie  de  ParOiiieeture  (new  ed.,  4  vols., 
Paris,  lOOS) ;  Morris  Williams,  Stair  BuOdere' 
Guide  (New  York,  1914) ;  W.  H.  Wood,  Practi- 
oal  Stair  Building  and  Band  Railing  (ib.,  1915). 

STALAOTITE  (from  Ok.  (rraXwcrjf,  atalak- 
to»,  oozing,  and  Stalaomtte  (from  Qk.  «Ta\a7- 
n6t,  ttalagmoa,  dripping).  Elongated  masses  of 
lime,  chidcedony,  or  other  minwal  substancea 
that  depoid  from  tiie  roof  or  rise  from  the  fioor 
of  oavea.  Water  impregnated  with  earbmie  acid 
will  dissolve  lime,  and  aa  rain  and  surface  water 
oontain  more  or  less  carbmic  acid,  they  take  in 
passing  throng  the  eartii  to  the  roofs  of  cavea 
a  certain  amount  of  lime.  When  the  water  is 
exposed  on  the  roof  or  fioor  of  the  cave,  evapora- 
tion follows;  both  the  bulk  of  the  water  and  Ita 
solvent  power  are  reduced,  and  a  thin  pellicle 
of  solid  carbonate  of  lime  is  d^raalted.  When 
this  oeeura  at  the  roof  of  the  cave,  l<mg  icicle- 
like poidantB  are  formed,  called  stalactites; 
when  the  water  dr<^  upon  the  floor  a  stalago 
mitic  layer  is  formed,  IraildiDg  up  at  pmnui 
where  the  largest  supply  of  materUl  odsts  as 
pillars  to  meet  the  overhanging  stalactites.  See 
Calcabboub  Tpta;  Cavb.   

STAZACTITB,  STALACTITB  WORK.  A 
form  of  architectural  ornament  in  nearly  all 
Mohammedan  styles,  composed  of  an  assemblage 
of  minute  bracketa  and  nichee  so  combined  as  to 
form  CTstcma  of  ewbeling,  nidie  c^m,  oomioes, 
pendentivea,  and  even  eapitala. 

STARLET,  CutT  (1840-  ).  An  American 
civil  engineer  and  educator,  bora  at  Minaville, 
N.  Y.  He  graduated  at  Union  Coll^  in  1866, 
prospected  for  gold  in  the  foothills  of  the  Rockies, 
became  a  civil  engineer  on  the  Central  Pacific 
Railway,  in  1867  became  assistant  in  civil  en- 
gineering at  Union  C<^we,  and  in  1868  pnrfes- 
sor  of  dat  sabjeet,  and  ncm  1876  to  1886  was 
dean,  llienceforth  until  19(IBliewaapreBidentof 
the  Case  School  of  Applied  Science  at  Cleveland, 
Ohio.  Besides  an  edition  of  Oillespie's  Boada 
and  Railroad;  Notee  on  Bridge  Bngineering 
(1876),  his  publications  include  Strength  of 
Materials  and  Stability  of  Struetwree  (1876) 
and  The  Separate  System  of  Sewage  (1882;  3d 
ed.,  1898),  with  O.  8.  Pierscm. 

STALK  BOBEB.  A  caterpillar  which  borea 
commonly  Into  the  stems  of  potatoes,  geraniums, 
spinach,  cauliflower,  dahlias,  com,  and  many 
other  plants.  It  is  the  larva  of  a  brown  noctnid 
moth  {Papaipema  nitda)  commonly  found 
throughout  the  eastern  United  States.  The 
whiti^-brown  striped  larva  bores  longitudinally 
witiiin  the  stalks,  which  wilt.  When  full  grown 
they  burrow  in  the  ground,  where  they  pupate 
until  fall,  when  the  moths  emoge  and  hibernate. 
Muiy  other  insecte  bore  In  the  stalks  of  the 
planta  mentioned. 

SXAIiKBB,  stflk'Sr,  Jakbs  (1848-  ).  A 
minister  of  the  Free  dinrch  of  Scotland,  bom  at 
Crieff,  in  Perthshire.   He  was  educated  at  the 


Digitized  by 


Google 


erALLBAVH. 


44a 


0TAMITZ 


university  and  at  New  College,  Edinburgh,  and 
studied  also  at  Halle  and  Berlin.  In  1902  he 
accepted  tlie  chair  of  Church  histray  in  the 
T7nited  Free  Church  College,  Abwdeen.  He 
delivered  the  Lyman  Beecher  lectures  at  Tale  in 
1891,  and  lectured  on  other  foundations  in 
Britain  and  the  United  States.  His  works  were 
widely  read  by  Gn^Uh-speaking  people,  and 
some  of  them  were  translated  into  several  Ian- 
guagea.  Among  them  are:  The  Life  of  Je&ut 
ChriMt  (1879) ;  The  Life  of  Saint  Paul  (1884) ; 
Imago  ChritH  (1889);  The  Preaoher  and  Mm 
ModOe,  lectures  deUvered  at  Tale  (1891) ;  ITen 
and  MortOt  (18B2);  The  Two  8amt  Jofma 
(1895);  The  Four  Uen  and  Other  Chapters 
(1892) ;  The  Chrietology  of  Jeatu  (1899) ;  The 
EthioK  of  Jeaut  (1909) ;  Know  Thyaelf  (1914) ; 
Chirigtian  Paydtology  (1915). 

BTAIiLBAXnC,  shUUnraum,  Johann  Oott- 
rKna>  (1793-1861).  A  German  classical  scholar, 
bom  at  Zaasch,  in  Saxtwy.  He  studied  at  the 
University  of  Leipzig.  From  1820  to  his  death 
he  tauf^t  at  the  Thomaisrhnlc  in  Leipzig;  from 
1830  he  was  reetw  there.  Fnnn  1840  also  he 
was  extraordinary  professor  at  the  University 
of  Leipzig.  He  published  a  complete  text  of 
Plato  (1821-25),  and  an  edition,  with  full  pro- 
lM[omena  and  notes,  in  liatin  (1827-60).  The 
latter  work  is  of  great  importance  in  the  history 
of  Platonic  study. 

STALWABTS.  The  name  applied  to  those 
members  of  the  BmnbUean  party  in  New  Toric 
State  in  1881  andT  aftorward  who  adhered  to 
Senators  Conkling  and  Piatt  and  were  opposed 
to  the  half-breeds  (q.v.),  who  favored  the  ad- 
ministration of  Oarfield.  See  Conklino,  Rosooe. 

STALTBBIDOE,  stfill-brlj.  A  municipal 
borough,  partly  in  Lancashire  and  partly  in 
Cheshire,  England,  on  the  Tame,  8  miles  east 
of  Manchester  (Map:  England,  E  3).  It  has 
flue  municipal  buildings  and  ia  noted  lor  its 
cotton  manufactnres,  which  date  from  1776; 
print  works,  iron  and  brass  foundries,  and 
machine  shops  are  numerous  and  important. 
Pop.,  1901,  27,700;  1911.  26,613.  Consult 
Butterworth,  HiatoriaU  Aooount  0/  BtaXgkridge 
(Ashton,  1842). 

STAlEBUIt,  stOm-b^''.  The  Turkish  name 
of  Constantinople  (q.t.)  proper. 

8TAXB1TL0TT,  stjun-bSOaAf,  Snranr 
(186S-95).  A  Bulgarian  statesman,  bom  at 
Timova  of  poor  parentage.   He  studied  for  the 

Eriesthood  at  Odessa,  but  was  expelled  from 
:u8Sia  for  complicity  in  the  revolutionary  propa- 
ganda  of  the  Nihilists.  Upcm  his  return  to 
Bulgaria  he  engaged  in  several  conspiracies 
looking  towards  the  liberation  of  his  country 
from  the  Turks.  In  1879  he  was  elected  to  the 
Sobranje,  or  national  assembly,  of  which  he 
became  president  in  1884.  Stambuloff  combated 
Susstan  faifluoiee  in  Bulgaria  (q.v.)  toA  lent 
support  to  the  annexation  of  eastern  Rumelia 
in  188S.  He  was  in  the  regoiey  after  the 
abduction  of  Prince  Alexander  in  August,  1886, 
until  the  election  of  Prince  Ferdinand,  in  July, 
1887,  then  became  Premier,  and  for  nearly  seven 
years  ruled  autocratically,  establishing  amicable 
relations  with  the  Porte,  but  antagonizing  Rus- 
sia. His  oourse  gained  him  bitter  enemies  and 
aroused  the  dissatisfaction  of  FCTdinand.  In 
May,  1804,  the  Minister  reigned.  On  Jufy  16, 
1896,  Stambuloff  was  set  upon  by  three  assas- 
sins in  the  streets  of  Sofia  and  was  left  for 
dead,  expiring  three  days  latn.  The  murderers 
had  only  nfnninal  terms  of  Imprisonment.  A 


confession  made  hy  one  of  them  in  1902  impli- 
cated men  then  in  power,  and  tended  -to  cast 
snqticitm  oa  Prince  Ferdinand.  Consult  A.  H. 
Bewnan,  M.  Stamhvloff  (L(Hid<m,  1896),  and  id., 
Ttoentj/  Tear*  in       Jiear  Boat  (ib.,  1898). 

STAJCEN  (Lat,  warp,  tiiread,  fibre,  stamen). 
The  organ  In  fiowers  which  produces  pollen 
(q.v.).  It  is  usually  differentiated  into  two 
regions:  (1)  a  stalklike  portion,  called  the 
filament,  and  (2)  the  terminal  anther  whidi 
liears  the  pollen  saes.   See  Ftowis. 

STAJPFOBD.  A  market  town  in  Lincoln- 
shire, Engkud,  on  the  WeUand,  16  miles  by 
rail  northwest  of  Peterborough  (Map:  England, 
F  4).  It  is  remarkable  for  its  history  and  its 
antiquities,  of  which  four  fine  churches,  two  old 
gateways,  and  the  ruins  of  a  priory  remun.  Its 
charter  dates  from  982.  Pop.,  1901,  8300;  1911, 
9647.  Consult  Neimami,  History  of  Stanford 
(London,  1879). 

BTAXFOBB.  A  clfar  in  Fairfldd  Co.,  Conn., 
33  miles  northeast  of  New  T(h4c  Ci^,  on  Long 
Island  Sound  and  on  the  New  York,  New 
Haven,  and  Hartford  Railroad  (Map:  C<Hinecti- 
cut,  A  5).  It  is  attractively  situated,  and  con* 
tains  the  homes  of  many  New  York  business 
men.  It  has  the  Fergustm  Library,  the  public 
library,  Halloween,  Central,  West,  and  St.  John's 
parks,  and  the  Stamford  Hospital.  Its  manu- 
facturing  industries  are  many  and  important. 
They  include  hardware,  locks,  dyestuffs,  pianos, 
typewriters,  insulated  wire,  ewwolate,  paints, 
wood-working  machinery,  and  foundry  and  ma- 
chine-shop products.  In  1916  the  city's  78 
industrial  est^lishments  represented  an  in- 
vested capital  of  approximately  916,000,000, 
gave  employment  to  668S  persons,  and  yielded 
products  valued  at  $12,000,000.  Pop.,  1900,  15,- 
997;  1910,  26,136;  1915  (U.  S.  est),  29,908. 
Stamford  was  settled  in  1641  by  a  company 
from  WetheraBeld,  some  of  whom  were  nativea 
of  Stamford,  Enriand.  Until  1662,  whm  the 
Connecticut  and  New  Haven  colonies  united,  it 
was  under  the  jurisdiction  of  the  latter.  Con- 
sult: Huntington,  Siatory  of  Stamford  (Stam- 
ford, 1868);  Oilleepie,  Hiatorieal  Sketoh  (ib., 
1892);  and  artiek^  "Stamford— 1641-1900," 
in  ConneotiOKt  Mtigmilma,  vol.  vi  (Ovtford, 
1900).   

ST  AXITZ,  AU'knIta,  JoBAira  Wbbzk  Abioh 
(1717-57).  A  Bohonian  composer,  the  ereatw 
of  the  modem  instrumental  style.  He  was  bom 
in  Deutsch-Brod,  June  19,  1717.  At  the  ootojm- 
tion  festivities  of  Emperor  Charles  VII  at 
Frankfurt  in  1742  the  young  man  attracted  the 
attention  of  Prince  Earl  Tbeodor,  who  engaged 
him  as  his  chamber  musician.  After  the  Prince 
had  bee(Hne  Elector  Palatine  he  appointed  Sta- 
mitz  his  musical  director  in  1745,  a  position 
which  the  latter  retained  tUl  his  death.  Under 
his  direction  the  Electoral  Orchestra  of  Mann- 
helm  won  the  reputation  of  being  the  finest  body 
of  instmmentalists  in  the  world,  while  his  style 
of  composition  was  immediately  adopted  by 
many  of  his  contemporaries,  notably  Johann 
Christian  Bach,  Boccherini  (q.v.),  iHttersdorf, 
and  OoBsec  Stamitz  died  in  Mannheim,  March 
26  or  27,  1757.  Dr.  Hugo  Riemann  published 
a  number  of  his  works  in  Denkm&ler  der 
Tonhvnat  hi  Bavem  (in,  1;  VII,  2;  VIII,  2). 
Stamitz  wrote  60  symphonies,  10  trios  for  or- 
chestra, 12  violin  concertoB,  a  numlwr  of  a<«iatas 
for  violin  solo  and  for  violin  and  piano.  See 
Music,  HisnsT  or,  XIX;  Obohbtba.;  Sohata; 
Sthfkoitt. 
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STAXP  ACT 


8TAMHBRINO  (from  6er.  etammem,  to 
stumner),  Imperfect  enunciation  of  words,  due 
to  irregolar  or  spaamodic  action  of  the  muBcles 
of  articulatt<HL  Ilie  trouble  is  sometimes  a  form 
of  chorea  (q<T>)>  sometimM  entirely  as  emo- 
tional inooSralnation.  In  the  ordinary  elas- 
fliflcation  of  speech  defects  stammering  is  known 
as  dyslalia;  in  this  form  there  is  difficulty  of 
utterance.  Paeudolalia  embraces  slight  devia- 
tions from  normal  speech,  e.g.,  slurring  or  omit- 
ting certain  elements  or  the  substitution  of  one 
element  for  another.  Stammering  is  not  always 
cooflned  to  a  disturfaance  directly  concerned  with 
the  mechanlam  of  oraseiation,  but  other  muadea 
may  be  involTed  In  tiie  spasm,  especially  when 
great  effort  is  m'ade  to  overcome  it.  On  the 
other  hand  in  phlegmatic  individuals  there  mav 
be  but  little  noticeable  spasm,  the  victim  will 
only  stand  and  stare.  This  is  sometimes  known 
as  the  silent  form  of  stammering.  In  many 
sufferers  the  difficulty  lies  in  the  enunciation  of 
tite  initial  syllables  of  certain  words,  especially 
if  they  begin  with  b,  p,  t,  or  d.  In  some  cases, 
when  once  pronounced^  the  syllable  is  involun- 
taiify  repeated  many  times.  This  variety  of 
etanimering  is  sometimes  termed  stuttering. 

Among  predisposing  causes  heredity  is  most 
inmortant.  The  trouble  begins  soon  alter  the 
chud,  who  is  generally  of  a  nervous  tempera- 
ment, be^B  to  talk,  and  lasts  through  youth 
and  even  to  old  age.  Sex  is  a  preaispoung 
factor,  84  per  cent  of  all  cases  reported  being 
in  males;  other  authorities  give  the  proportion 
oi  males  to  females  as  4)i  to  1.  Besides  attoi- 
Uau  to  the  general  hotlth,  such  eonditiwia 
as  eyestrain,  hypertrophied  tonsils,  adenoid 
growths,  and  defiaent  nasal  breathing,  must  be 
taken  into  oonsideration  and  remedied.  In  many 
children  the  condition  must  be  considered  a 
true  neurosis,  following  nervous  shock,  fright,  or 
injury.  Ridicule,  scolding,  or  disciplinary  meas< 
ores  tend  to  make  the  c<mdition  worse.  Stam* 
merera  can  usually  sing  without  difficulty,  and  on 
this  fact  are  based  most  successful  methods  of 
cure.  The  patioit  is  taught  to  breathe  properly 
and  to  sing  or  intone  his  speech,  every  advantage 
being  taken  of  the  sense  of  rhythmi  until  flnally 
new  habits  of  normal  coordination  are  estab- 
lished. Oonsult  £.  W.  Scripture,  Btutterittg  and 
Litpmg  (New  York,  1912). 

STAMP  (AS.  stempan,  to  stamp).  A  small 
pieoe  of  paper  with  an  imprint  of  a  mark  or 
device  authorized  by  law,  adapted  for  attach- 
ment to  an  object  chargeable  with  a  duty  or 
tax  of  some  nature.  Stamps  are  usually  gummed 
aa  tiie  back  and  attached  to  the  instrument  or 
article  by  adhesion,  and  are  usually  made  to 
represent  different  values  to  suit  the  rei]uire- 
mnita  of  the  tax  law  or  revoine  act  under  which 
they  are  imposed. 

The  British  government  has  long  employed 
stamps  for  the  above  purposes,  and  the  United 
States  government  for  tlw  purpose  of  raising 
revemie  during  the  Civil  War  imposed  a  stamp 
tax  upon  1^7  instruments  and  a  great  variety 
of  other  articles  of  property.   The  stamp  is  re- 

2ai^d  to  be  affixed  to  an  article  before  it  can 
e  sold,  tiiis  being  done  by  the  manufacturer. 
During  the  Spanish-American  War  and  also  dur- 
ing the  Great  War  the  United  States  govern- 
ment passed  war-revenue  acts  requiring  stamps 
on  legal  instmments  and  certain  articles  of 
oommsroe.  Sudi  acts  are  generally  repealed 
yrlm  the  neoessify  tta  the  iooreassd  tweam 
has  eeased.    Internal-rennae  stanips  are  re- 


quired  on  tobacco,  snuff,  liquors,  cigars,  etc., 
under  excise  laws,  as  this  is  the  most  satisfac- 
tory method  of  collecting  revenue  upon  such 
articles.  Where  a  stamp  tax  is  imposed  on 
legal  instruments  the  revmue  act  usually  pro- 
Tides  that  an  instrument  shall  be  void  unless 
properly  stamped.  The  courts  usually  hold  an 
instrument  good  if  the  parties  have  omitted 
the  stamp  inadvertently.  Consult:  N.  J.  High- 
more,  The  Stamp  Lame  (2d  ed.,  London,  1002) ; 
T.  M.  Coo%,  Treatiee  on  Oonatitutional  lAriUta- 
tiona  (7th  ed.,  Boston,  1003);  Theophilus  Par- 
sons, Law  of  Contraot$  (0th  ed.,  3  vols.,  ib., 
1004).   See  PosTAOE  Stamps. 

STA3CP  ACT.  In  American  history,  an  act 
passed  by  the  British  Parliament  and  aimed 
for  Geoi^  III  (then  insane)  March  82,  176&, 
"for  granting  and  supplying  certain  stamp 
duties,  and  other  duties,  In  the  British  colonies 
and  plantations  in  America,  towards  further  de- 
fraying the  expenses  of  defending,  protecting, 
and  securing  the  same."  This  act,  which  was  to 
go  into  effect  on  November  1,  prescribed  (1) 
that  stamped  paper  be  used  for  le^nl  and  official 
documents,  diplomas,  and  certificatefl }  ( 2 ) 
tiiat  stamps  be  placed  on  playing  cards,  dice, 
boQks  (excepting  in  the  schools),  newspapers, 
pMuphlets,  calendars,  almanacs,  and  other 
artides;  and  (8)  that  jury  trial  be  denied  of- 
fenders at  the  discretion  of  authorized  prosecut- 
ing officers.  Lord  GrenviUe  had  given  notice  in 
March,  1704,  of  an  intention  to  introduce  such 
an  act,  and  various  Colonies  bad  protested 
vigorously  timmgh  tiieir  authorized  a^nts,  but 
hu  been  unable  to  suggest  any  satiafactwy  sub- 
stltnte.  News  of  its  passage  reached  America 
early  in  May,  1766,  and  immediately  opposition 
everywhere  manifested  itself  on  the  ground  that 
the  colonists  were  not  represented  in  Parliament 
and  could  not  l^ally  be  taxed  without  their 
consent.  It  was  urged  that  the  duties  would 
be  burdensome  and  would  cause  the  withdrawal 
from  circulation  d  what  Itttle  specie  there  was 
in  various  Colonies.  He  stamp  agents  were 
nearly  everywhere  onupelled  fay  tm  Sons  of 
Liberty  (q.v.)  to  resign  or  to  destroy  their 
stamps,  while  many  of  them  were  mobbed  and 
much  property  destroyed;  so  that  br  the  time 
it  was  to  go  into  effect  the  act  had  beat  vir- 
tually nullified.  Resolutions,  moreover,  were 
passed  W  many  of  the  Colonial  assemblies, 
notably  by  Virginia  (May  30)  (see  Hjehbt, 
Patbick),  in^ning  on  the  general  rights  of 
the  colonists  as  British  sobjMts,  and  doiylnff 
the  jurisdiction  of  Parliament  over  the  Colonial 
pocketbook.  The  famous  Stamp  Act  Congress, 
composed  of  dele^tes  from  New  York,  lussa< 
chusette,  Cnmecticnt,  Rhode  Island,  New  Jer- 
sey, Pennsylvania,  Delaware,  Maryland,  and 
South  Carolina,  assembled  at  New  York  on 
October  7.  in  pursuance  of  a  circular  letter  sent 
out  June  8  by  Massachusetts,  and  issued  a 
dignified  "Deelaratira  of  Ris^ts  and  Grievances," 
a  formal  address  to  the  King,  and  p^itions  to 
each  House  of  Parliunemt.  Many  able  pam- 
phlets were  written  to  oppose  the  act,  and  on 
November  1,  when  it  was  to  go  into  effect, 
bells  were  tolled,  flags  were  at  naif-mast,  and 
newspapers  put  in  mourning.  Finally,  on  March 
18,  1760,  after  a  long  and  oitter  debate.  Parlia- 
ment repealed  the  objectionable  measure,  having 
prerifNU^,  however,  passed  (Mareh  7)  a  ^'De- 
daratory  Aet"  asserting  a  ri^t  to  *%ind  the 
colonies  and  peopls  of  Amoiea  ...  in  eases 
whatsoerer."   Tin  xvpml  caused  great  rejoic- 
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ing  throughout  America,  though  diBsatisfaction 
vas  Boon  expresBed  with  regard  to  the  Declara- 
tory Act.  The  whole  affair  has  been  regarded 
as  one  of  the  chief  immediate  causes  of  the 
Revolution.  For  the  text  of  the  act,  coinilt 
Pickering's  Btatutea  at  Large,  xzri.  Consult: 
M.  C.  lyier,  lAtemry  BiaUiry  of  tke  Amwioam 
BwtoluiUm  (2  vols..  New  Torfc.  1897-08) ;  G.  B. 
Howard,  Pr^immariea  of  the  BmalaHon  (lb., 
190&);  Richard  Frothtngham,  Rise  of  tha  Re- 
public (10th  ed.,  Boston,  1910). 

STAK^A    See  Etahpes. 

STAMP  OOIXXCTENO.  See  Pdstaqd 
Stamps. 

STAMPnra  of  XETAIA.  See  Dies  asd 
Die  SnvKine;  iSxm. 

STAXP  TOLL.  See  Obuidiko,  CBDSHiire, 
Ann  PuLVEBizma  ICAOHimBT. 

STAJCP  HXbLINa  AND  AHATiftaifA- 
TION.    See  0<»i>. 

STANCH'PIBLD,  John  Babkt  ( 186S-  ) . 
An  American  lawyer  and  Democratic  politician, 
born  at  Elmira,  N.  Y,  He  graduated  from  Am- 
herst in  1876,  and  attended  the  Harvard  Law 
School  in  1877-78.  Admitted  to  the  bar  in 
tiie  latter  year  he  was  then  a  law  partner  of 
David  B.  Hill  at  Elmira  until  1886.  and  con- 
tinued to  practice  there  until  1900,  when  he 
moved  to  New  York  City.  He  was  district  at- 
torney of  Chemung  Co.,  N.  Y.,  in  1880-85, 
mayor  of  Elmira  in  1888-88,  and  asaemblyman 
and  Democratic  minority  leader  in  1895-96. 
Standifleld  was  an  unaucceesful  Democratic 
candidate  for  Goremor  of  New  York  in  1900, 
and  for  United  States  Senatw  in  1901.  He 
made  a  wide  reputation  aa  a  lawyer.  In  1915 
he  was  a  delegate  to  the  New  York  State  Con- 
stitutional Convention. 

STANCHIO,  Btlo'kyA,  or  STANXO,  ■tfto'k6. 
See  Cos. 

STANDABD.  A  battle  flag;  in  a  broader 
sense  the  emblem  of  a  ruler  or  a  nation.  On 
the  Egyptian  numnmoits  are  representationB 
of  standards,  uaoally  eonslBtiiig  of  the  image 
of  arane  sacred  animal,  a  Ian  ox  semicircular 
disk,  an  ostrich  feather,  the  symbol  of  victory, 
the  name  of  the  king,  or  some  other  fmnbolic 
device.  The  Bible  refers  to  the  use  of  banners 
or  standards  to  mark  the  divisions  and  subdivi- 
sioDB  of  the  children  of  Israel  on  thdr  march 
from  Egypt  to  Palestine.  The  Assyrian  monu- 
ments uiow  standards  attached  to  the  chariots. 
According  to  Xenopbon  tiie  Persian  standard 
was  a  golden  eagle.  The  Ore^  do  not  seem  to 
have  used  flags  or  standards  of  any  kind,  tiiou^ 
we  hear  on  some  occasions  that  the  signal  was 
given  by  displaying  a  scarlet  oloak  on  a  vpen  or 
pole. 

Legend  claimed  that  the  first  Roman  standard 
was  a  wisp  of  hay  (mampultu)  on  a  pole.  In 
historic  times,  however,  we  find  a  thorough  ^s- 
tem  of  military  standards  or  signa.  One  of 
these  belonged  to  eaeh  maniple  (oonsisting  of 
two  centuries),  and  tfa^  details  naturally  dif- 
fered from*  the  legion  and  the  nature  of  the 
troops,  for  the  aunliaries  and  cavalry  naturally 
bore  ensigns  not  like  those  of  Roman  legionaries. 
As  represented  on  the  monuments,  the  signum 
of  the  maniple  of  the  l^on  was  a  long  pole, 
shod  with  metal,  and  near  the  ten  a  croeuar, 
on  which  seemB  to  have  been  a  puite  with  the 
name  of  the  company.  From  the  ends  of  this 
bar  hung  ribbons  tipped  with  silver  oak  leaves. 
Below  l£e  bar  along  the  pole  are  a  number  of 
metal  disks,  which  seon  to  have  been  marics  of 
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distinction,  and  consequently  vary  with  the 
legion  and  company.  Above  the  bar  is  some- 
times a  disk,  or  a  hand,  the  emblem  of  fidelity, 
or  the  figure  of  an  animal,  though  tiiese  latter 
seem  to  wpear  cm  the  standards  of  native 
troops  in  the  Rinnan  service.  Another  standard 
bore  the  image  of  the  Emperor.  The  standard 
of  the  le^on  was  a  golden  ea^e,  with  Hir«id 
wings,  and  usually  holding  a  thunderbolt  in  its 
claws.  Another  form  of  standard  was  the  vexil- 
Inm,  a  piece  of  fringi^  cloth,  banging  from  a 
crossbar  on  a  pole.  This  was  a  very  old  form, 
as  it  was  the  banner  hoisted  when  the  Comitia 
Centuriata  was  in  session.  It  gave  the  signal 
for  battle  when  raised  over  t^e  general's  tent, 
and  was  used  by  any  division  on  detached  duty. 
It  was  carried  by  tite  cavalry  of  the  legion,  anil 
seons  amwtimes  to  have  bem  attachM  to  the 
tisnum.  Ti»  odor  of  tiie  cloth  was  red  or 
white. 

In  the  United  States  army  the  term  standard 
designates  the  natimial  and  r^mental  silk  flain 
earned  fay  r^ments  trf  cavalry  and  field  artil' 

lery. 

In  a  narrower  sense  the  itandard  of  a  country 
is  the  persmal  flag  of  the  rulw,  and  is  hoisted 

on  a  building,  or  ship,  when  he  ia  In  the  build- 
ing or  on  tward.  In  Qreat  Britain  the  royal 
standard  displays  the  English  leopards,  Scottish 
lion,  and  Irish  harp,  quartered  as  on  the  Held  of 
the  royal  arms.  France  has  the  tricolor  with 
the  initials  of  the  President  in  gold  on  the  cen- 
tral stripe.  In  the  United  States  the  standard 
is  nsualv  called  the  President's  flag,  and  is  a 
blue  fl^a  wltti  the  national  coat  of  arms  In 
colors.  The  same  flag  with  a  white  field  is  used 
by  the  Vice  President,  and  with  a  red  fleld  by 
the  Secretary  of  the  Navy.  The  flag  of  the 
Secretary  of  War  is  of  scarlet  bunting,  carrying 
the  coat  of  arms  in  the  centre  and  a  nve-pointed 
white  star  in  each  ocn^r.  That  of  the  A^istant 
is  the  same,  witii  colors  reversed.  In  additi<Hi 
to  flags,  thoe  are  ccdors  irf  silk  for  the  President 
and  ^e  two  secretaries.  See  Oouma;  Ensiqn; 
Flag;  Hbbaldbt;  Nationai.  Abhb;  Natkhial 
Flaos. 

STAHBABD,  Battls  op  thk.  A  name  fre- 
quently giv^  to  the  battle  fou^t  between  the 
English  and  the  Scotch,  Am.  22,  1188.  near 
Northallorton  (q.v.),  in  which  the  latter  were 
defeated.   

STANDARD  OF  LZVINO.  In  economies, 
the  term  used  to  designate  the  d^ree  of  com- 
fort or  mjoyment  derived  from  tlie  use  of  ma- 
terial goods  which  each  social  dass  regMrds  as 
essoitial  to  tolerable  existence.  For  a  high 
standard  of  living  control  is  demanded  over  a 
large  and  varied  quantity  of  consumption  goods; 
those  whose  wanto  are  few  and  tastes  inexpen- 
sive have  a  low  standard  of  living.  The  terms 
are  usually  without  moral  connotations,  injuri- 
ous and  degrading  modes  of  oonsnmption  enter- 
ing into  a  "high"  standard  of  livuig,  as  wril 
as  cmisumption  of  goods  which  exerdse  a  refln- 
ing  influence.  In  some  sociolcwical  studies, 
however,  the  test  of  a  high  standard  of  living 
is  its  moral  influence.   Stndoite  of  tiie  housing 

Eroblem  (q.v.)  regard  the  development  of  a 
igher  staindard  with  respect  to  house  room  as 
an  advance  in  the  standard  of  life,  although 
this  may  result  in  lessening  other  enenditures. 
In  a  develt^ing  sociefy  like  that  of  the  United 
States,  the  gntdatioos  of  stMidards  of  living 
are  numerous.  The  professional  and  business 
classes  have  a  higher  standard  of  Urlng  than 
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artisans;  the  standard  of  the  latter  is  higher 
than  that  of  the  laborer.  The  American  stand- 
ard of  living  is  generally  higher  than  the  Euro- 
pean, which  in  turn  is  higher  than  the  Asiatic. 

Much  aphasia  has  been  laid  upon  the  in- 
floence  of  the  standard  of  living  upon  wages. 
If  K  social  idasa  has  a  high  sta^ard,  each  in- 
dividual in  it  will  exert  himself  to  the  utmost 
to  ma.intaiD  the  same  control  over  goods  as  his 
fellows.  A  rising  standard  thus  acts  as  a  spur 
to  those  whose  individual  wants  wonld  demand 
no  great  degree  of  exertion.  To  raise  the  stand- 
ard of  backward  races  or  classes  is  therefore  re- 
garded as  a  prerequisite  to  industrial  improve- 
ment. In  the  second  place,  a  high  standard, 
aaanming  l&at  it  eouists  in  the  c(mBanq»Uon  of 
goods  which  in^rove  the  physical  and  mental 
condition  of  the  laborer — e.g.,  good  food,  cloth- 
ing, housing,  a  thorough  education  and  technical 
training  for  children — tends  in  the  long  run  to 
increase  industrial  efficient?.  Thirdly,  it  is 
difficult  for  an  employer  to  beat  down  wages  of 
laborers  whose  standard  is  high.  Thus  a  greater 
share  in  the  social  dividend  may  be  diverted 
to  labor.  Fonrthly,  men  whose  standard  is  high 
refuse  to  marry  until  they  have  a  fair  prosp^ 
of  bringing  up  their  children  in  a  way  in  ice^ 
ing  with  class  standards.  Henoe  the  supply  of 
labor  is  kept  from  exceeding  Uie  d«nand  for 
it  and  wages  are  kept  from  falling  to  a  sub- 
sistence level.   See  Politicai,  Econoict;  Waobs. 

STANDABD  07  VAIitTE.    See  Monet. 

STANBABD  OIL  OOMPANT.  A  group  of 
business  interests,  varying  in  form  of  organiza- 
tion according  to  exigencies  of  business  and  law, 
and  holding  since  1880  a  dmninant  position  in 
the  petrolnmi  industry.  The  foundaUons  of  the 
group  were  laid  in  1867  with  the  formation  of 
vie  firm  of  Rockefeller,  Andrews,  and  Flagler, 
reorganized  in  1870  nadet  the  name  of  the 
Standard  Oil  Company  of  Ohio.  This  concern 
controlled  not  more  than  10  per  cent  of  the 
industry,  but  in  1880  the  company,  together  with 
other  companies  in  which  the  same  men  were 
interested,  controlled  90  per  owt  of  the  industry. 
This  control  had  been  attained  partly  through 
efficiency  of  operation,  but  more  largely  through 
a  manipulation  of  rates  of  transportation  which 
placed  competitora  of  ^e  allied  Standard  Oil 
mterests  at  a  ruinous  disadvantage.  In  1882 
the  capitalists  forming  the  Standard  Oil  group 
replaced  their  informal  working  agreements  by 
an  organization  known  as  the  Standard  Oil 
Trust.  The  entire  stock  holdings  of  14  com* 
ponies  and  the  majority  holdings  in  26  otiier 
concerns  were  placed  in  the  hands  of  nine 
trustees  having  irrevocable  powers  of  attorney. 
In  return  the  stockhfdders  of  the  several  com- 
panies combined  received  trust  certificates  on 
which  dividends  were  declared.  The  trust  certi- 
ficates amounted  to  $70,000,000  par  value,  of 
which  the  nine  individuals  acting  as  trustees 
owned  946,000,000.  In  1802,  in  eon  sequence  of 
an  adverse  decision  in  the  Ohio  courts  involving 
the  legality  of  the  trust  form  of  organization, 
the  trust  was  formally  dissolved  and  the  stocks 
in  the  several  companies  distributed  to  the 
holders  of  trust  certificates  on  a  pro  rata  basis 
which  in  fact  left  the  interests  of  the  share- 
holders of  these  companies  practically  as  inex- 
tricable as  under  the  trust.  In  1800  the  device 
of  a  holding  oompany,  the  Standard  Oil  Com- 
pany of  Hew  Jersey,  was  adopted  to  attain  the 
same  end  as  had  been  attained  the  tmst 
This  oompuuy  acquired  the  stocks  still  in  the 


hands  of  the  trustees,  issuing  its  own  securities 
in  return  for  them.  It  also  acquired  on  the 
same  basis  stock  that  had  been  auready  distrib* 
uted  to  individuals  by  the  trustees.  The  au- 
thorized capital  of  the  Standard  Oil  Oompany 
of  New  Jers^  was  $110,000,000.  It  oontrotled, 
along  with  r^ning  plants,  a  number  of  cmde- 
oil-[nrodueing  companies,  most  of  the  pipe  lines, 
a  number  of  imponant  niaxlceting  companies,  and 
natiiral-gas  companies.  An  important  feature 
of  the  new  concern  was  the  numher  of  subsidiary 
ccnnpanies  launched  by  it  in  the  for^gn  fidd. 
As  a  result  of  the  development  of  new  petndeum 
Adds,  the  proportion  controlled  by  the  Standard 
Oil  Company  was  less  under  the  new  form  of 
organization  than  under  the  oU.  But  in  1904 
the  Standard  refineries  consnmed  84.2  per  cent 
of  the  crude  oil  of  the  whole  country  and  pro- 
duced 86.5  per  cent  of  the  refined  oil.  Standard 
Oil  exports  amounted  to  87  per  cent  of  the  totaL 
In  1906  suit  was  brouj^t  against  the  Standard 
Oil  Ccmipany  in  the  United  States  Circuit  Court 
at  St.  Louis,  under  the  Sherman  Antitrust  Law. 
The  company  was  cmvicted  and  its  dissolution 
ordered  in  1909.  Under  ^peal  the  decision  of 
the  Circuit  Court  was  affirmed  by  the  Supreme 
Court  May  IS,  1911,  and  the  corporation  was 
given  six  months'  time  for  working  out  a  plan 
of  dissolution.  The  plan  adopted  resulted  in  tiie 
distribution  of  stock  in  the  subsidiary  com- 
panies on  a  pro  rata  basis  which,  as  in  the  case 
of  the  disBoIutitm  of  the  earlier  trust,  left  the 
interests  of  the  several  stockhtdders  combined 
and  rmdered  werUrm  ocnnpeUtion  in  the  industry 
impossible. 

line  profits  oi  the  Standard  Oil  oombinations 
have  since  the  beginning  been  large.  The  earn- 
ings under  the  trust,  from  1882  to  1891,  never 
fell  below  $8,000,000,  and  from  1886  averaged 
above  $15,000,000.  In  the  years  after  the  osten- 
sible diBSoluti<m,  from  18B2  to  1896,  the  earnings 
increased  from  $19,174,878  to  $34,077,617.  Under 
the  corporate  form  between  1899  and  1906  eam- 
ings  rose  from  $34,420,314  to  $57,469,366.  Since 
1906  no  figures  have  hera  published  for  the  ag- 
gregate earnings  of  the  ocmceme  formerly  con- 
stituent of  the  Standard  Oil  Company  and  still 
operating  harmoniously. 

Consult:  G.  H.  Montague,  The  Rite  and  Prog, 
rest  of  the  Standard  OU  Companjf  (New  York* 
1904) ;  Report  of  the  OomnUeeioner  of  Corpora- 
titme  on  the  Petroleum  IndUMtry  (Washington, 
1907);  Brief  for  the  V»Ued  Btatea,  Standard 
Oil  Co.  et  oL,  defendante  v.  United  Btatea  of 
Amerieot  October  term  ]fi09  (2  vols.,  ib.,  1909) ; 
I.  M.  TarheU,  Hittory  of  the  Standard  OU  Cotn- 
pony  (new  ed.,  2  vols.,  New  York.  1911). 

STANBABDS.  UKITED  STATES  NA- 
TIGNAX  BITBEAtJ  07.  A  bureau  of  the 
Department  of  Commerce  of  the  United  States 
goremment,  chaiged  1^  law  with  the  custody  of 
the  national  standards  of  wights  and  measures, 
the  comparison  with  ^em  of  the  standards  used 
in  scientific  investigations,  engineering,  commerce, 
and  educational  institutions,  the  construction  or 
reproduction  of  such  standards,  their  multiptea 
and  subdivision,  testing  and  calibration  of  stand- 
ard measuring  apparatus,  the  sc^ution  of  prob- 
lems arising  in  connection  with  standards,  and 
the  determination  of  physical  constants  and  the 
properties  of  materials,  when  such  data  are  of 
great  importance  to  scientific  or  manufaeturi^ 
mterests  and  are  not  to  be  obtained  with  suffi- 
cient acennu^  dsewfaere.  The  Bureau  of  Stand- 
ards, which  took  the  place  of  the  f<»mer  Office 
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of  Standard  Weights  and  Measures,  was  organ- 
ized by  Act  of  Congress  approved  March  3, 
1901,  with  Dr.  S.  W.  &tratt<m  as  its  first  di- 
rector, who  contintied  in  that  position  in  1016. 
The  liUmratorica  and  other  boilaings  are  located 
In  the  suburbs  in  the  nortiiwest  semon  of  Wash- 
ington, D.  C;  about  3.5  miles  from  the  White 
Houses  In  1914  there  were  144  manbers  of  the 
scientific  organizaticHt,  in  addition  to  other  em- 
ployees concerned  with  the  office  and  general 
administration.  Tbo  total  apprc^riations  for  the 
fiscal  year  1914  amounted  to  $839,215.  The  sci- 
entifio  work  of  the  bureau  is  organized  in  diTi- 
Biaas,  as  follows:  W^dits  and  Measures,  Heat 
and  Thermometry,  Ewetricity,  Optics,  Chem- 
istry, Structural  Engineering  and  Miscellaneous 
Materials,  En^neering  Research,  and  Metallurgy, 
In  a  fireproof  vaiut  are  maintained  the  na- 
tiraial  standards  of  length  and  mass,  two  plati- 
num-iridium  meter  bars,  and  two  standard  kilo- 

Sams  of  the  same  material  made  at  the  Bureau 
ternationale,  Sevres,  France,  and  hy  law  the 
fundamental  ^andards  ot  weiriits  and  measures 
in  the  United  States,  to  whidi  such  custcanary 
units  as  the  foot  and  pound  are  refwred  and 
legally  defined. 

The  Bureau  of  Standards  prepares  official 
specifications  for  much  of  the  material  purchased 
by  the  government,  and  also  tests  the  quality 
of  supplies  when  delivered.  It  undertakes  re- 
search^ to  determine  methods  of  testing  and 
manufacture,  and  in  cooperation  with  Tarious 
mannfaeturing  and  industrial  organizations  aims 
to  establish  national  standards  which  shall  be 
adiqtted  for  universal  use.  It  tests  and  cali- 
brates acctirate  measuring  devices  for  the  vari- 
ous departments  and  their  bureaus.  It  main- 
tains several  useful  series  of  publications,  which 
have  achieved  a  high  scientific  reputation,  and 
the  services  of  its  staff  are  in  constant  demand 
from  vfuious  scientific  and  other  organizations, 
especially  in  f"ft^'"g  investigations  where  ordi- 
nary oommereial  testing  feSliUee  are  lacking, 
or  methods  have  not  been  deTe1<:^)ed.  The  Bu- 
reau of  Standards,  in  addition  to  its  laboratwies 
in  Washington,  roiUntains  a  special  laboratory 
for  the  testing  of  structural  materials  at  Pitts- 
burgh, where  a  ten-million-pound  Olsen  testing 
madiine  is  maintained.  It  also  maintains  an 
elaborate  equipmoit  of  spedal  can  for  testing 
railway-track  scales. 

For  further  informati<m.  consult  AnnwU  Re- 
ports of  the  Direotor,  Bweau  of  Btandardt^  and 
various  bulletins  listed  in  a  bibliography  pub- 
lished irom  time  to  time  by  the  bureau. 
STAKDAKD  TIME.  See  TiMK,  Standabd. 
8TAKDABD-WINO.  Esther  of  two  African 
nightjars  of  the  genus  Maorodipterya,  in  which 
the  second  primary  wing  quill  of  the  male  is 
oiormously  elongated,  so  as  to  look  like  a  pen- 
nant floating  from  the  wing  as  the  bird  flies. 
Jn  (me  species  it  has  no  vane  «Ecept  near  the 
tip;  and  when  the  bird  sitB  upaa  tiw  ground 
tluae  fMthera  stand  i^rl^^t.    See  Kate  of 

NiOHTJABS,  ETC. 

One  of  the  birds  of  paradise  (Semiopten  wol- 
laoii)  is  also  known  by  this  name. 

STAin>INa  FISHX8  BIB£B.  Bee  Bmu, 
CuBiDDS  Editions  or. 

8TA]n>INO   STONKL     See  Mbsaixebk) 

STAKiyiSH,  Miles  or  Mtub  <lS84-iese). 
An  American  colonist,  bom  in  Lancashire,  Eng- 
land. He  served  in  the  English  army  in  the 
Netherlands,  and  emigrated  to  America  in 


being  a  passenger  on  ihe  MayfiovDer.  He  was 
active  among  the  Plymouth  colonists  as  an 
explorer  and  Indian  fighter,  becoming  military 
leader.  In  the  summer  of  1626,  the  Colony  beiiu 
in  straits*  Standtsh  was  sent  to  England  to  sew 
government  interventiw  against  tne  mordiant 
adventurers,  but  waa  unsuccessful.  He  returned 
to  the  Colony  in  1620  with  supplies,  and  became 
one  of  the  proprietors  and  settlers  of  Duxbury, 
Mass.,  where  he  held  for  life-  the  office  of  magis- 
trate. A  granite  monument  to  his  memory  has 
been  erected  in  Duxbury.  The  second  court- 
ship of  Standish  is  the  subject  of  Longfellow's 
poem.  The  OourUhAp  of  MUn  fTtendifjU  <8ee 
AiJ>mr.  John.)  Consult:  J.  &  C.  Abbott.  JrOet 
StandMh,  Captain  of  the  PUgrima  (New  York. 
1898) ;  Tudor  Jenks,  Captain  Myle*  Btand- 
ish  (ib.,  1905);  William  Bradford.  Hittory  of 
Plynwuth  PUMtatUm,  1809-16^,  edited  by  W.  T. 
Davis  (ib.,  1908). 

STAJTDFIFE.   See  Watdi  Wc«E8. 

STAN'TIELD,  Clabkboh  (1793-1867).  An 
E^lish  marine  and  landscape  painter.  He  was 
bom  of  Irish  parmts  in  Son^land,  Dorham, 
and  was  seU-taught  in  art,  having  commenced 
his  career  as  a  sailor  and  a  scene  painter.  In 
183S  he  became  Royal  Academician,  and,  after 
painting  many  Italian,  French,  and  Dutch  views, 
in  1848  settled  at  Hampstead,  where  he  exe- 
cuted some  of  his  finest  pictures,  including 
"The  Abandoned"  (1866),  and  the  "Battle  of 
Tr^lgar,"  painted  for  the  United  Service  Club. 
He  is  rnpresented  in  the  Tate  Gallery  and  the 
South  Kensington  Museum.  He  puitted  in  a 
broad  effective  style,  but  his  coloring  is  cold. 

STANTOBD,  SiB  Chablis  Vnxims  (1852- 
).  A  British  composer,  bora  in  Dublin. 
He  studied  composition  under  CLeary  and 
Stewart,  and  singing  at  Queens'  Coll^^  Cam- 
bridge. In  1873  ne  oecame  organist  of  Trinity 
College  and  the  following  year  a  conductor  tnf 
the  university  eboma.  In  1883  he  received  the 
appointm^t  of  pnrfeasor  of  ctHnposition  and 
conductor  of  the  oreheetra  at  the  Royal  CoU^ 
of  Music  and  in  1887  sncoeeded  Macfarren  as 
profrasor  of  mude  at  CkmlHridge.  Stanford  was 
conductor  of  the  Badi  Choir  (1885-1902).  of 
the  Leeds  PhiUuumonie  Society  (from  1897), 
and  of  the  Leeds  Festival  (1901-10).  In  1902 
he  was  knighted.  His  compositions  include  sev- 
eral operas,  notably  Sowmarola  (1884)  and 
8ham»»  O'Brim  (1896);  incidental  nnuie  to 
Tennysm's  Quern  Mary  and  Thonuu  A  Beetet, 
.^Bchylufl'  Eumenidee,  Sophocles*  (SdifHW  Box; 
some  symphonies,  concertos,  etc.;  the  oratorio. 
The  Three  Holy  Children  ( 1886 ) ;  a  mass,  a 
requiem,  a  8tai>at  Mater;  numerous  choral 
works  with  orchestra.  Consult  C.  V.  Stanfwd, 
Pages  from  an  Unmittm  Diary  (New  Tuk, 
1914). 

BTANVOBD,  Lblabd  (1824-83).  An  Amer- 
ican capitalist  and  patron  of  edncaticm.  He  waa 
bom  at  Watervllet,  N.  Y.  In  1849  he  removed 
to  Wisconsin  and  for  a  time  practiced  law  in 
Port  Washington.  In  1866  he  established  a 
commercial  business  in  San  Francisco.  He  waa 
elected  Govemor  of  California  on  the  Republican 
ticket  in  1861.   In  the  same  year  be  became 

S resident  of  the  new  Central  Pacific  Railway 
ompany,  and.  resiling  to  Washington,  suc- 
cessfully urged  upon  Congress  the  passage  of  a 
bill  granting  government  aid  to  the  project.  In 
the  otmstruetion  of  the  road  he  personally  un- 
dertook the  responsibility  and  siqmTlsion  of 
that  part  of  the  road  enwsing  the  ridge  of  the 
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8f«Tli  Nevada  Monntaina,  and  as  a  result  530 
miles  of  mountain  road  were  otmstructed  in  293 
days.  The  road  was  completed  in  I860.  Stao- 
ftn-d  was  dected  United  States  Senator  in  1884 
uid  in  1890.  He  founded  Leland  Stanford  Jun- 
ior UniTereitT  (q.v.)  at  Palo  Alto,  California, 
as  a  memOTiu  to  his  son. 

His  wife,  J  ASK  Lelaud  SrAifnsD  (1826- 
1905),  was  bom  at  Albanr,  N.  Y.,  and  was  mar- 
ried in  1860  to  Mr.  Stanford.  She  devoted  her- 
self largely  to  the  development  of  Stanford  Uni- 
Tendty,  particularly  in  connection  with  its  no- 
table architectural  scheme.  She  also  established 
a  system  of  kindergarten  ecfaools  in  San  Fran- 
Cisco,  and  a  children's  home  at  Albany,  N.  Y. 
She  died  at  Honolulu. 

BTAHG,  stOng,  Emil  (1834-1912).  A  Koi^ 
w^ian  statesman,  son  of  Fredrik  Stang.  He 
studied  law  in  Christiania  and  in  1884,  two 
years  after  his  election  to  the  Storthing,  was 
reckoned  the  leader  of  the  Conserrative  party. 
In  1891  he  was  forced  to  retire  after  two  fairly 
BUCceBsfnl  years  as  Prime  Minister  and  became 
an  assessor  of  the  Christiania  Supreme  Court. 

He  was  called  upon  again  in  1898  to  form  a 
ministry  and  stayed  in  <^ee  throtu^  the  em- 
fusion  of  the  early  part  of  189B.  The  dispute 
as  to  the  division  of  the  consular  offices  between 
the  two  kingdoms  caused  his  overthrow.  Stang 
then  returned  to  his  former  post  in  tiie  Si^rame 
Court. 

STANO,  Fbedbie  (1808-84).  A  Norw^an 
statesman,  leader  of  the  C<mservative  party  and 
Norway's  first  Prime  Minister.  He  rq>reBaited 
Cbristiaiiia  in  the  Storthing  In  1869-^,  in 
1861  tosmoA  a  ministry,  and  in  1873  became 
first  Prime  Minister  under  the  new  cabinet 
regulations.  He  became  popular  owing  to  his 
part  in  the  introduction  of  railroads  and  tele- 
graphs and  k(n>t  office  in  spite  of  a  large  radical 
majority  in  the  Storthing  until  1880,  when  he 
voluntarily  rei^gned.  Stang  was  a  national 
authority  on  jurltprudenoe  and  constitutional 
law,  his  principal  works  b^ng  Byttematiak 
iremt^XUKoof  Ktmgtrig^  Jforget  komttUiftioneUe 
eller  yrwndtocrtettwirtg  ret  (1888)  and  Om  dm 
kongelige  minktiontret  efier  Vorgn  gruixdlov 
( 1883 ) 

STANO,  Pbkdsik  (1867-  ).  A  Norwe- 
gian jurist  and  statesman,  bom  in  Christiania. 
He  studied,  with  stipend,  in  Germany  and  Eng« 
land  (1893-94),  bMame  advocate  before  the 
Supreme  Court  in  1896,  and  in  1897  was  ap- 
pcnnted  professor  of  law  in  Christiania  Uni- 
versiW.  in  ^ris  he  studied  French  and  com- 
parative law  of  prt^o^  in  1906-06.  He  was 
member  of  the  CAristiaiua  City  Council  ( 1905- 
08)  and  leading  conservative  member  of  the 
Stortiiin^  (1906-00),  to  which  he  declined  re- 
election in  order  to  continue  his  work  at  the 
university  and  his  literary  activities.  In  1911 
appeared  his  important  work  "Sortie  Formuetret 
(Norweg^  Law  of  Property),  vol.  L  In  1912 
he  served  the  Bratlie  nunietry  as  chief  of  the 
Department  of  Justice. 

8TANOE,  shtang^.  Casl  (1870-  ).  A 
German  Protestant  theologian.  He  was  bom 
at  Hamburg,  and  was  educated  at  Halle,  GOt- 
tingen,  Leipzig,  and  Jena.  He  became  privat- 
doeent  at  £talle  in  1895,  end  professor  of  OTstem- 
atic  theology  at  KOn^berg  In  1903,  at  Greifs- 
wald  in  1004,  and  at  G9ttingen  in  1912.  His 
writings  indnde:  Die  t^rittlMte  BtlUk  im  ikretn 
TerMICMM  nu-  modemm  Btkik  (1892);  Die 
ej/etemvUeehen  Prinnipiem  in  d«r  Theologie  dee 


Johann  Mue&u*  (1897) ;  Dae  Dogma  und  eeine 
BeurteiUmg  in  der  neueren  DogmengeeoMchte 
(1898) ;  Einleitui^  t»  die  Ethik  (2  vols..  1901- 
02) ;  I>er  Qedankmgang  der  Kritik  der  reinen 
Vemanfi  (1002;  3d  ed..  1907) ;  Luthere  ilteete 
ethiache  DieputatUmen  ( 1004 ) ;  Theologiache 
AufaS^  (1905);  Dae  Frdmmigkeiteideal  der 
modemen  Theologie  (1907  ;  3d  ed.,  1908) ;  BiMei- 
ermaehera  Olaubmglehre  (1010);  Christenivm 
vnd  modeme  W^ianet^Mtuung  (1913) ;  Die 
Oememsohaft  mit  dem  lebendigen  Oott  (1913). 
STANOELAND,  stBng'e-l&nt,  Kabik  Mioha- 

ELI8.    See  MiOHAfiUS,  S0I>HU8. 

STANOL,  shtftng^l,  Thou  as  (1854-  ). 
A  German  classical  scholar,  bom  at  Aufhaiisen, 
Ober-Pfels.  He  studied  at  Scgensbnw,  and  at 
the  Unirersity  of  Munich.  He  traveled  often, 
for  purposes  of  study,  in  Italy,  Greeoe,  Sicily, 
and  France.  In  19M  he  became  professor  of 
classical  philologir  at  the  University  of  Wflrz- 
burg.  His  puMications  include:  Boethiana 
(1882);  editions  of  acero.  Orator  (1885), 
Brutus  (1886),  De  Oratore  (1803);  Virgiliana 
(1891);  TuUiana  (1898);  an  edition  of  Q. 
CnrtinsSufos  (1902);  P«ei«loaK>Ofwina  (1009) ; 
AeootUana  (1910);  (Hoeronie  OraHomm  8cho- 
liaeta,  vol.  ii,  Commentarioa  OomHmene  (1912). 

STANHOra,  stAn'op,  Cruub,  third  Eabl 
(1753-1816).  An  Englidi  statesman  and  sci- 
entist. He  was  bom  in  London  and  was  edu- 
cated at  Eton  and  at  Geneva.  Returning  to 
London,  he  married  the  eldest  daughter  of  Lord 
Chatham  (1774),  was  elected  to  Parliament 
(1780),  and  succeeded  to  bis  father's  peerage 
(1786).  Sympathizing  wi^  the  French  Revo- 
lution, he  introduced  into  the  House  of  Lends  a 
moUon  against  English  Interferenoe  in  the  af> 
fairs  of  France.  As  his  motion  had  no  support, 
he  was  thereafter  known  as  "the  minority  one." 
He  was  caricatured  as  "Citizen"  Stanhope.  He 
devised  several  mechanical  inventions,  of  which 
the  most  in^ortuit  was  an  iron  hand  press,  called 
the  Stanhope  printing  press.  He  also  perfected 
a  process  of  stereotyping,  and  oonstmcted  two 
calculating  ;niaehinea.  Consult  Sta^u^  and 
Gooeh,  Life  of  Ckarlee,  Third  Earl  Stamkope 
(New  York,  1914). 

STANHOPE,  Ladt  HnraB  Ldct  (1776- 
1839).  The  eldest  daughter  of  Charles,  third 
Earl  Stanhope.  In  1803  she  went  to  reside  with 
her  uncle.  William  Pitt,  and  became  his  most 
trusted  confidant  and  private  secretary.  Till 
his  death  she  esercised  her  imperious  instincts. 
After  that  a  pension  of  £1200  a  year  was  as- 
signed her  by  the  King.  She  left  Enj^and  and 
wandered  In  the  Levant,  finally  settling  among 
the  semicivilized  Druses  of  Mount  LelMinon  in 
a  convent,  which  she  fortified,  at  the  villsge  of 
Djoun.  Here  she  adopted  Eastem  manners  and 
by  her  strong  character  obtained  a  curious  as- 
cendancy among  the  rade  races  around  her. 
She  was  regarded  with  reverence  as  a  sort  of 
pn^hetess,  and  gradually  came  so  to  consider 
herself.  Assuming  the  garb  of  a  Mohammedan 
chieftain,  she  adopted  a  religion  which  seems 
to  have  been  sincere  and  was  compounded  in 
about  equal  proportions  from  the  Koran  and 
the  Bible.  Consult:  C.  L.  Meryon,  Memoirt 
of  Lady  Better  Stanhope  (3  vols.,  London, 
1845);  id.,  The  Seven  Year^  Travels  of  Lady 
Beeter  Stanhope  (lb.,  1846) ;  Mrs.  Charles 
Rounddl.  Lady  Heater  Stanhope  (ib.,  1909); 
Frank  Hamel,  Z/odfy  Hater  Lnoy  BtamMpe:  A. 
"New  Light  on  her  Life  amd  how  Affaire  (New 
York,  1918). 
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STANHOPE,  JAUES,  flrat  Eabl  (1673-1721). 
An  English  soldier,  born  in  Paris  and  educated 
at  Oxford.  He  took  an  important  part  in  the 
siege  of  Barcelona  in  1705,  and  in  1706  was 
appointed  Miaiater  to  Spain.  In  1708,  under 
Eugene^B  orders,  he  captured  Port  Mahon,  and 
in  1710  saw  the  final  success  of  his  policy  of 
offensive  action  in  the  victories  of  Almenara 
and  SaragDBsa.  But  at  the  close  of  the  year, 
separated  from  his  allies  and  surprised  by  the 
swift  approach  of  the  Bourbon  army  under 
Venddme,  after  a  brief  defense  he  surrendered 
at  Bribuega.  Upon  his  return  to  England 
(1712)  he  entered  poHtioa;  became  Seerrtary  of 
State  for  the  Southern  Department  in  1714;  uid, 
after  being  Chancellor  of  the  Exchequer,  waa 
again  Secmary  of  State.  B3s  foreign  policy 
was  vigorous  and  acellent,  especially  in  the 
formation  of  the  Quadruple  Alliance  in  1718 
between  England,  France,  Austria,  and  HoUutd. 

STAKHOPE,  Phiup  Dobheb.  See  CHiam- 
riKLD,  P.  D.  Stashopk,  fourth  Eabl. 

8TAHH0PE,  Philip  Hinbt,  Eabl  (1806- 
7S).  An  English  historian,  bom  at  Walmer  vaA 
educated  at  Christ  Church,  Oxford.  To  his 
efforts  are  largely  due  the  National  Portrait 
Gallery,  the  Historical  Manuscript  Commission, 
and  the  copyright  law  (1842).  Though  not  a 
great  historian,  as  Macaulay  said,  he  was  clear, 
concise,  and  exhibited  "great  diligence  in  exam- 
ining authorities*  great  jw^mcut  in  weighing 
testunony,  and  great  Inqiartulify  in  estimating 
characters."  ma  most  in^iortant  worlis  are; 
The  War  of  the  Sutxmtion  in  Bpain;  A  Hittory 
of  England  from  the  Peaoe  of  Utrecht  to  the 
Peace  of  VertaUleM,  illS-VtSS,  in  7  vols.;  The 
History  of  England,  Oompriaing  the  Rei^fn  of 
Queen  Anne,  untU  the  Peaoe  of  Utrecht  (4th 
ed.,  1872).  The  two  works  last  named  are  the 
most  elaborate.  also  wrote  a  Life  of  the 
Right  Bon.  W.  Pitt. 

STAJfTMAKA,  MHi-ixafkk.  A  town  of 
Bulgaria,  12  miles  southeast  of  niillppopolis 
(Map:  Ballcan  Peninsula,  E  3).  It  oas  a 
trade  in  wine.    Pop.,  1803,  13,080. 

STANISI^  I  XESZCZTKSKI,  ty«6h- 
ehln'y'Bkd  (1677-1766).  King  of  Poland  fr<nn 
1704  to  1700,  and  again  in  1733.  He  was  bom 
at  Lemberg,  Oallcia,  of  <Hte  of  tiie  greatest  among 
the  old  P^ish  noble  families.  He  was  Palatine 
of  Posen  at  the  time  of  the  war  between  Augns* 
tus  II  (q.v.)  of  Saxony  and  Poland  and  Charles 
XII  (q.v.)  of  Swedoi,  which  cost  Augustus  the 
Polish  throne,  and  conducted  ne^tiations  be- 
tween them  in  such  a  manner  as  to  win  the  re- 
gard of  the  Swedish  King,  who  secured  the  elec- 
tion of  Stanislas  to  the  Polish  throne  in  1704. 
In  1700,  when  Charles  Xn  was  crushed  by  Peter 
the  Qreat  in  the  battle  of  Poltava,  Aiu^stus 
recovered  Poland.  The  property  of  King  Stanis- 
las was  confiscated  and  he  joined  Charles  at 
Bender,  in  Bessarabia.  He  was  Governor  of 
ZweibrQcken,  in  the  Palatinate,  from  1714  until 
the  death  of  Charles  XII,  when  he  took  up  his 
residence  in  Alsace.  His  daughter  Maria  be- 
came the  wife  of  Louis  XV  of  France  in  1726, 
and  this  alliance  enabled  Stanislas  to  obtain  the 
election  to  the  Polish  throne  m  the  death  of  Au- 
gnstns  n,  in  1733.  The  latter's  son,  Augustus 
III,  was,  however,  installed  with  the  supnirt  of 
a  Russian  army.  Tlie  War  of  the  Polish  Suecee- 
sitm  ensued,  and  by  the  preliminary  Treaty  of 
Vienna,  in  1736,  Augustus  III  was  recognised 
as  Kii^r  of  Poland.  Stanislas  retained  his  ea< 
tates  and  received  the  duchies  of  Lorraine  aad 


Bar  (after  bis  death  to  fall  to  France),  tt^^her 
with  a  poision  of  two  million  francs.  He  was 
also  allowed  to  retain  the  title  and  dignity  of 
King  of  Pfdand.  He  maintained  a  oonrt  at 
Luniville  and  Kancy,  encouraged  letters,  estab- 
lished institutions  of  learning,  and  earned  the 
title  le  Menfaieant.  He  left  four  volumes, 
(Euvrea  du  phUoeophe  bienfaietmt  (1767).  Con- 
sult Marquis  des  Rteulx,  Le  roi  BtanMae  et 
Marie  Lecxvneka  (Paris,  1805). 

STANISIiAS  n  AUOTTSTUS  (1732-08). 
The  last  King  of  independent  Poland  (1764-06). 
He  was  the  son  of  Count  Stanislas  Pmiatowski 
(q.v.)  and  was  bom  at  Wok^n.  In  1762  he 
was  elected  to  the  Diet  and  afterward  was  sent 
as  a  representative  to  the  Russian  court.  There 
he  gained  the  favor  of  the  future  Catharine  II, 
who,  after  the  death  of  Augustus  III  of  Poland 
(1763),  Buooessfully  exerted  her  influence  to 
bring  about  the  election  of  Stanislas  to  the 
thriHie  in  S^tember,  1764.  Although  he  was 
Tery  well  educated  and  waa  a  fine  specimen 
pl^aJly  he  ladced  f<«ee  tA  oharaeter,  aad 
the  anardiie  condition  of  ttie  country  in 
his  reign  brou^t  spoliation  by  Russia,  Austria, 
and  Pnissia.  On  the  third  and  final  parUtioi 
of  the  Kingdom,  in  1706,  he  laid  down  his  crown. 
Bee  Polahd. 

STANimiATr,  stftn^-lou  (Pol.  Btanielav6w). 
A  town  in  the  Crownland  of  Gallcia,  Austria, 
on  the  Bistritsa,  76  miles  southeast  of  Lemberg 
(Map:  Anstria,  J  2).  There  aw  railway  con- 
struction diops,  flour  mills,  dyeworks,  and  tan- 
neries. Stanislau  was  occupied,  but  later  evacu- 
ated, the  Russians  in  the  Great  War  which 
began  in  1914.  See  WaB  in  Eubopk.  Pop.,  1000, 
20,628;  1010,  33,328. 

BTANEEVIICH,  stfcn'k^-vlch,  Nikolai 
VLADiidBOvrroH  (1813-40).  A  Russian  literary 
leadn.  He  was  bom  in  the  Province  of  Vonmezh 
and  studied  at  Moscow  Univwaity,  where  began 
tiie  Intdleotual  leadersUp  that  eiuninated  in  the 
formation  of  the  famous  "(Mrole  of  Stankeritch." 
This  circle,  in  contradistinction  to  a  rival  groiq) 
of  intellectuals  constituting  the  "Circle  of  Her- 
vsa"  (see  Hibzkn,  A.  I.),  was  held  together  by 
a  common  interest  in  philosophy,  art,  and  litera- 
ture and  thus  counteracted  the  utilitarian  and 
materialistic  thought  of  the  day.  In  this  way 
Stankevitch,  tbroq^  his  intimate  intereourse 
with  the  great  writers  of  his  time,  exercised  a 
dtffliinant  influenoe  on  his  contemporaries — an  in- 
fluence which  is  the  more  remarkable  from  the 
fact  that  he  himself  wrote  nothing  worth  men- 
tioning.   

STAHIiEY,  AsTHDB  Pbnbhtb  (1816-81). 
An  Englifdi  scholar  and  divine.  He  was  bom  at 
Alderley,  of  which  his  father  (afterward  Bish<qi 
of  Norwich)  was  rector.  Fnnn  1829  to  1834  he 
was  at  Rugby,  and  was  profoundly  impressed 
by  the  influence  of  Dr.  Arnold,  head  master, 
which  molded  his  i^ote  life.  His  own  positim 
in  the  school  was  one  of  marked  power,  the  im- 
pression of  which  is  reproduced  in  Hughes's 
Tom  Broion's  Softool  Dayt,  though  Hughes  and 
Stanley  were  not,  as  is  supposed,  intimate 
friends  at  Rugby.  He  entered  Balliol  College, 
Oxford,  in  1834.  In  1838  he  was  elected  a  fel- 
low of  University  College,  was  ordained  deacon 
in  183S,  and  priest  in  1843,  and  som  acquired 
a  great  inftuence,  taking  a  definite  stand  in 
favor  of  latitude  and  lib«rali^  in  reli^ua  nut- 
ters, defending  Ward  and  Hampden,  as  later 
he  d^ended  Jowett  and  Colenso.  B»  waa  made 
canon  of  Canterbury  in  1851,  rsglus  professnr 
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of  ecclesiastical  hiatorr  and  canon  of  Christ 
Chnreh  in  1866,  and  dean  of  Wefltminster  in 
1864.  Here  he  aHomed  a  eonmiandiiiff  positiim, 
and  vted  it>  as  the  recognized  leader  of  tiie 
Broad  Chiirefa  party  in  England,  for  widening 
the  bonnda  of  the  national  church.  His  preach- 
ing was  more  ethical  than  doctrinal,  and  nia  in* 
t^tx>ur8e  with  those  outside  the  Church  of  Eng- 
land, whom  he  welcomed  to  the  abbc(y  and  even 
to  its  pulpit,  although  it  offended  many  strict 
churchmen,  gained  him  a  wide  popularity.  He 
aoQonqwnied  the  Prinoe  of  WalBs  (Uier  King 
Edward  VII)  on  his  tour  through  tbe  East  in 
1862,  and  was  closely  associated  with  Queen 
Victoria — ^her  chaplain  for  many  years.  In  1863 
he  married  Lady  Augusta  Bruce,  datighter  of  the 
Earl  of  Elgin.  He  traveled  in  the  United 
States  in  1878,  and  made  memorable  addresses. 
Bis  most  important  literary  work  was  his  Lift 
and  Correspondence  of  Dr.  Arnold  (1844,  new 
ed.,  1903).  Other  noteworthy  books  were  his 
Bietorioal  Memoriale  of  Canterbury  (1855,  new 
ed.,  1906) ;  fTtnat  and  Paleetine  (1856,  new  ed., 
1903 ) ;  L&:ture»  on  the  History  of  fh0  Eattem 
Church  (1861,  new  ed.,  1907) ;  Leoturea  on  the 
Hietory  of  the  Jewish  Church  { 1863-76,  new  ed., 
1001-02) ;  MemoriaU  of  Westminater  (1868.  new 
ed.,  1899) ;  Euays  on  Church  and  State 
(1670);  Chrietian  Inetitutione  (1871.  new 
ed.,  1906).  C<msult:  R.  £.  Prothero,  Life  and 
Correepondenoe  of  Dean  BtaiUey  (2  toIsI,  Lon* 
dMi,  1808,  new  ed.,  1909);  id.,  Letfert  and 
Vertee  of  Dean  StatUe^  (ib.,  1895) ;  C.  O.  Brad- 
1^,  Reoolleotione  of  A.  P.  Btatdey  (ib..  1883) ; 
B^ce,  Studies  in  Contemporary  Biography 
(New  York,  1903) ;  Julia  Wedgwood,  Nineteenth 
Century  Teachers  (London.  1909);  Paul  Thu- 
reau-Dangin,  English  Catiujlio  Revival  in  the 
Jfineteenth  Century  (2  vola.,  ib.,  1914). 

STANItXT,  Chabus.  See  IIonok,  Chabucs 
Skahlbt,  fourth  Viacounr. 

STAJriiET,  I>anD  Seoaive  (1828-1902).  An 
American  soldier,  bom  in  Cedar  Valley,  Ohio. 
He  graduated  at  West  Point  in  1852.  During 
1861  he  served  in  Kansas  and  Missouri,  taking 
part  in  the  battle  of  Wilson's  Creek,  and  in  1861 
was  appointed  brigadier  general  of  Tolunteers. 
In  1862  he  commanded  a  division  of  the  Army  of 
the  Mississippi  in  operations  at  New  Madrid 
and  Island  Number  10,  and  in  tiie  hattlea  of 
luka  and  Cwintii.  In  1862  he  became  chief  of 
cavalry  of  the  Army  of  the  Ctunberland,  and 
on  November  29  was  promoted  major  general 
of  volunteers.  He  was  in  the  battle  oi  Stone 
River,  in  the  Atlanta  campaign,  in  the  move- 
mmt  of  concentration  about  Nashville,  and  in 
the  engagemmt  at  Franklin,  Nov.  30,  1864.  A 
wound  received  thov  terminated  his  active  cam- 
paigning. For  gallantry  in  this  battle  he  re* 
oeived  the  brevet  of  major  general.  U.  S.  A. 
After  the  war  he  became  colonel  of  the  Twenty- 
second  Infantry  and  was  actively  engaged 
against  the  Indians  in  tbe  Northwest.  In  1884 
he  became  a  brigadier  general,  retiring  in  1892. 

STANIiET,  Edwabd  Hekbt  Smith.  An  Eng- 
lish statesman,  fifteenth  Earl  of  Derby  (q.v.). 

STANI.ET,  Sib  Hianr  Mobton  (1841-1904). 
A  British  African  explorer.  He  was  bom  at 
Denbigh.  Wales,  the  son  of  John  Rowlands,  who 
died  when  tiie  boy  was  tvo  nara  old.  After 
spending  nine  years  in  a  wonchouae  and  then 
living  with  various  relatives,  he  shipped  at  18 
as  a  cabin  boy  on  a  sailing  vessel  to  New  Or- 
leans. Iliere  he  found  emplojrment  throng  the 
help  of  a  merchant  named  Stanley,  whose  name 


he  took.  While  living  in  Arkansas  he  enlisted 
in  the  Confederate  army.  In  the  battle  of 
Shiltdi  (1862)  he  was  captured,  but  after  two 
months  in  pristm  he  enltated  tn  the  Federal 
artillery  (his  sympathies  had  really  been  with 
the  North).  Dischaiged  after  severe  illness,  he 
returned  to  his  Welsh  relatives,  but  was  not  re- 
ceived. In  1864  he  enlisted  in  the  United  States 
navy  and  became  a  ship's  writer.  A  swim  of 
500  yards  under  fire  to  tlx  a  line  to  a  Confeder- 
ate steamer  was  an  exploit  for  which  be  became 
noted.  After  the  war  he  left  the  navy  and 
wrote  for  newspapers,  had  various  adventures 
in  Asia  Minor  (1866),  and  in  1867  acted  as 
newspaper  correspondent  in  cue  of  the  Indian 
campaigns  in  the  West.  By  this  time  he  had 
gained  a  reputaticm  for  enterprise  and  for 
vivid  and  able  journalistic  writing.  In  1868  he 
was  sent  by  the  New  York  Herald  to  Abyssinia 
with  the  British  expedition  under  Sir  Robert 
Napier.  In  1869  James  Gordon  Bennett  (q.v.) 
of  the  Herald  dlt^ttdied  Stanley  to  find  David 
Livingstone  (q.v.)  in  Central  Afrioa,  but  because 
of  cert^  other  commissions  given  him,  Stanley 
did  not  reach  Zanzibar  until  Jan.  6,  1871.  He 
left  for  the  interior  March  21,  with  about 
200  men,  and  on  November  10  met  the  feeble 
and  almost  helpless  Livingstone  at  Ujiji,  on 
Lake  Tanganyika  (see  Tanqantika),  nursed 
him  back  to  better  health,  and,  since  Livingstone 
declined  to  return  to  Europe,  gave  him  tbe  sup- 
plies needed  to  oontinne  hla  wdorationa.  After 
taking  part  with  Livingatone  in  an  exploration 
of  the  northern  end  of  Lake  Tanganyika,  Stan- 
ley retumed  to  Europe  in  1872,  and  in  1873  was 
sent  by  the  Herald  to  west  Africa  to  report  the 
British  campaign  against  the  Asbantia 

In  1874  Stanley  determined  to  take  up  the  ex- 
ploration of  Africa  where  Livingstone,  dying, 
had  left  it.  The  New  York  Herald  and  the  Lon- 
don Daily  Telegraph  ahand  the  expense  of  fitting 
out  this  expedition.  On  Nov.  11,  1874,  Stanley 
left  Zanzibar,  with  356  native  ft^lowers,  two 
white  companions,  and  a  white  servant.  Stan- 
ley's first  great  work  was  a  boat  survey  of  the 
coasts  of  the  Victoria  Nyanza  (q.v.),  to  the 
west  of  which  he  discovered  Lake  Edward  (q.v.), 
or  Edward  N^nza,  one  of  the  head  reservoirs 
of  the  Nile.  He  found  that  the  Kagera  or  Alex- 
andra Nil^  rising  near  Lake  ITuinnyikm,  waa 
the  most  impwtant  feeder  of  the  Victoria  Ny- 
anza. Arriving  at  Tanganyika  ( 1876 ) ,  he  Bought 
in  vain  for  its  outlet,  the  fact  being  that  the 
level  of  the  lake  was  then  so  low  that  no  water 
was  passing  through  the  Lulcuga  into  the  Congo 
(q.v.).  His  exp^ition  had  been  greatly  en- 
feebled by  fever  and  smallpox,  but  he  pushed 
westward  to  Nyangwe,  on  the  Loalaba,  which 
Livingstone  and  Cuneron  had  visited.  Stanly 
determined  to  make  his  way  down  the  great 
river,  and  in  Novonber,  1876,  embariced  on  the 
pilous  journey.  He  was  frequently  attadced 
by  cannilwls,  thousands  of  whom  sometimes  pur- 
sued him  in  canoes,  and  if  it  had  not  been  for 
his  guns  his  expedition  would  undoubtedly  have 
perished.  After  a  voyage  of  over  1500  miles,  in 
tbe  course  of  which  he  twice  crossed  tbe  equator, 
he  emerged  on  the  Atlantic  coast,  having  lifted 
the  veil  that  had  hitherto  hung  over  the  Congo, 
which  ms  thus  shown  to  be  tin  same  river  as 
the  Loalaba.  On  Aug.  9,  1877,  the  party 
marched  into  Boma,  on  the  Itmer  Congo,  having 
traveled  more  than  7000  miles.  Besides  his 
three  white  companions,  Stanln^  lost  170  of  his 
porters.   In  tiie  spring  of  1879  he  sailed  again 
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for  Africa,  under  the  aospices  of  the  African 
Iiiieniati<Hial  ABsoeiation  (q.v.),  which  King 
Leopold  II  (q.v.)  of  B^iinm  had  been  instra- 
mental  In  founding.  (This  organization  devel- 
oped into  the  International  Association  of  the 
Congo.)  Stanley  now  began  Ave  years  of  in- 
cessant toil,  founding  stations  from  ViTi,  on 
Uie  lower  Ctmgo,  to  Stanley  Falls,  about  1300 
miles  up  the  river,  acquiring  treaty  rights  from 
more  than  400  native  chi^s,  building  a  road 
through  tiie  cataract  country,  and  having  all  his 
flupplMB  and  oven  steamboats  {in  secticms)  ear- 
riea  286  mika  around  tiie  rapids  of  the  lower 
Congo.  Hie  years  1886  and  1886  were  a  period 
of  ocmparative  rest  for  the  explorer,  who  had 
now  been  the  recipient  of  honors  frcm  teamed 
societies  all  over  the  world  and  was  the  most 
distinguished  of  living  explorers. 

In  1886  Stanley  was  plaiced  at  the  head  of  an 
expedition  for  the  relief  of  Emin  ^aba  (q.v.), 
Governor  <tf  the  Equatorial  Province  of  the^gyp- 
tiaa  Sudan.  In  March,  1887,  he  reached  the 
moutii  of  the  Craigo,  ascended  it  to  the  Aruwimi, 
pushed  on  to  tiie  head  of  mivigation  on  this  trib* 
utary,  and  then  struck  out  through  the  equa- 
toriiU  wildemeea  in  the  direction  of  the  Albert 
Nyanza.  (See  Lake  Albebt.)  The  part;^  for 
months  had  to  hew  their  way  through  seemingly 
interminaUe  tropical  forests,  and  did  not  reach 
the  Albert  Nyanza  witil  Dee.  18,  1887.  In  April, 
1888,  the  intrepid  Emin  Fftsha  made  Mi  ap- 
pearance on  the  shores  of  the  lake.  Stanley  now 
retraced  his  steps  to  the  Aruwimi  in  order  to 
bring  up  a  detachment  of  men  which  he  had  left 
Uiere.  For  the  third  time  be  croased  the  vast 
forest,  and  in  January,  1880,  with  the  remnant 
of  hie  men,  only  one-third  of  the  original  num- 
ber, he  rejoined  Emin,  with  wbom  he  proceeded 
to  the  coast.  On  this  journey  Stanley  made  his 
second  croadng  of  Africa,  emeiving  at  Zanzibar, 
Dec.  6,  1889,  after  learning  ^e  extent  of  the 
great  forest,  and  discovering  the  water  connec- 
tion of  Lake  Albert  with  Lake  Edward,  the  snow- 
capped Ruwenzori  mountain  chain  between  the 
two  lakes,  and  the  southwestern  prolongation  of 
the  Victoria  Nyanza.  This  expedition  ended  his 
active  career  in  Africa,  about  which  continent 
he  had  given  to  the  world  more  knowledge  than 
anjf  other  num.  The  successful  founding  of  the 
Congo  Free  State  (see  Congo,  Beloian)  was 
largely  due  to  the  confidence  he  inspired  and 
the  friendships  he  won.  At  the  same  time  he 
did  not  hesitate  to  fight  the  Africans  with  every 
resource  at  his  command  if  their  hostility 
threatened  the  destruction  of  Us  expeditims 
or  imperiled  his  enterprises. 

Stanley  was  married  to  Miss  Dorothy  Tennant, 
an  artist,  in  1890.  The  next  year  he  became 
■gain  a  sobjeet  of  Great  Britain,  and  in  July, 
1896,  he  entered  Kvliament  for  North  Lambeth, 
as  a  Liberal  Unitmist,  but  did  not  sedc  reUectirai 
in  1900.  He  paid  a  last  visit  to  Africa  in  1897. 
In  1899  he  was  made  O.C.B.  He  died  in  London, 
May  10,  1904,  and  after  a  funeral  in  West- 
minster Abbey  was  buried  at  Pirbright,  Surrey. 
The  dean  of  Westminster  refused  to  have  him 
buried  in  the  abbey  because  of  a  belief  that 
Stanlev  had  been  inhuman  to  the  AMcan  na- 
tives, out  this  belief  has  since  been  discredited 
by  authoritative  writers.  Hie  books,  which  are 
among  the  most  notable  of  their  kind  and  most 
of  which  have  been  translated  into  several  lan- 
guages, comprise:  Fow  I  found  Livingstone 
(1872);  My  Kaiulu  (1872);  Ooomossie  amd 
Moffdala  (1874);  Thrwigh  tht  Dark  C<mtimmt 


(1878) ;  The  Congo  (1886) ;  In  Darket  Africa 
( 1890) ;  Jfy  Dark  Compamiom  amd  their  Strange 
atortee  (1898) ;  Slamrjf  and  the  Slave  Trade  m 
Afrioa  (180S);  Mg  Eavig  Trav^  and  Adoe»> 
turet  im  Amerioa  and  Aeia  ( 1896) ;  and  Through 
So*i$h  Africa  (1898).  Consult  Stanley's  Auto- 
biograpl^f,  edited  1^  his  wife  (London,  1909); 
also  A.  J.  Wauters,  Stanley's  Smin  Pariia  Bmpe- 
dition  (Londtm,  1890). 

STANLEY,  Thomas  (1626-78).  An  Ekielish 
translator,  bom  at  Oumberlow,  Hertforduiir^ 
and  educated  at  Cambridge.  During  Uie  (Svil 
War  he  traveled  on  the  Ccmttncnt,  returning 
near  its  close  and  taking  rooms  in  the  Middle 
Temple,  where  he  devoted  himself  to  literature. 
He  wrote  considerable  verse,  and  translated 
many  classical  writers.  Long  famous  were  his 
edition  of  .^Ischylus  with  a  Latin  translation 
(1663)  and  his  compilation  under  the  title  Hie- 
tory  of  PhUoeophy  (4  vols.,  1666-62).  Consult 
Stanley's  Poeme  and  Tran^^Ume,  edited  with 
memoir  by  S.  E.  Brydges  (London,  1814-16), 
and  his  translatiwiB  of  Anaereon,  edited  by  A.  H. 
Bullen  (Bohn's  Classical  Library,  ib.,  1898). 

STANITABD,  HENBlsrTA  EuzA  Vauohait 
(PALUSt)  (1866-1911).  An  English  novelist, 
bom  at  York.  She  became  well  known  under 
the  pseudonyms  John  Strange  Winter  and  Violet 
Whyte:  In  1884  she  married  Arthur  Stannard, 
a  civil  eotgineer.  Of  her  stmies  Rnddn  sidd  thai 
they  were  the  most  faithful  of  stodies  of  the 
character  of  the  British  soldier.  She  was  first 
president  of  the  Writers'  CHub  in  1892  and  presi- 
dent of  the  Society  of  Women  Journalists  in 
1901-03.  Her  first  great  successes  were  Sketchet 
of  Cavalry  Life  (1881),  Bootlee'  Baby  (1885), 
and  Houp-la  (1886).  Among  later  writings 
are:  On  Mari^  (1886);  Garrieon  Oosnp  (1887); 
A  Btameleee  Woman  (1896) ;  Heart  and  Bword 
(1898);  The  Married  Miee  Binke  (1900);  A 
Blatse  of  Glory  (1002) ;  Marty  (1908) ;  Cherry's 
Child  (1004) ;  Little  Vantiiet  of  Miee  WMttaker 
(1904).  She  also  wrote  stnne  70  other  bodu, 
mostly  novels  and  stories. 

STAN'NITE,  or  Tin  PrKms.  A  sulphostan- 
nate  of  copper  and  iron  occurring  in  isometric 
tetrahedral  crystals.  It  is  found  with  otW 
tin  ores  in  Cornwall. 

STAWOTTPB.  See  Photogbapht.  Photo- 
meehmiical  Proceeeee. 

BTANOVOI  <sU'ii«-vol')  XOVKTAINB.  A 
mountain  range  of  east  Siberia.  It  be^s  on 
the  Mtmgdian  fnmtier  south  of  Lake  Baikal, 
where  it  merges  with  the  Altai  Range  and  is 
known  as  the  Yablonoi  Mountains  (luip:  Asia, 
P  3).  Thence  it  extends  northeast  in  a  large 
zigzag  line  2400  miles,  following  for  a  part  of  its 
length  the  shores  of  the  Sea  of  Okhotsk,  and  ter- 
minating in  the  East  Cwe  cm  the  Bering  Strait. 
It  reaches  its  highest  altitude,  VTtr  8000  feet,  in 
Mount  Tdiokhondo,  or  Sokhondo,  in  the  extreme 
southern  part,  wliere  it  consists  of  rounded 
ridges  covered  with  birch  and  larch  forests;  from 
this  point  the  heists  decrease  northward  until 
they  lose  their  mountain  character  and  become  an 
irregular  collection  of  plateaus,  hills,  and  small 
peaks,  the  water  parting  between  the  Pacific  and 
Arctic  oceans. 

STANSFELDr  8a  James  (1820-08).  Aa 
English  politician,  bom  at  Moorlands,  Halifax. 
He  graduated  from  University  College,  Londca, 
in  1840,  and  was  called  to  the  bar  in  1849.  He 
became  an  intimate  friend  of  Mazzini,  and  from 
1860  to  1896  waa  a  member  of  Parliament, 
•where  he  advocated  the  cause  of  It^ian  mfty. 
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In  1863-64  he  serred  as  Junior  Lord  of  the  Ad- 
miralty, WAS  Bocoessively  Undersecretary  of  State 
for  India,  Third  Lord  of  the  Treasmy,  Finan- 
cial Secretaiy  to  the  Treasury,  President  <^  the 
Poor  Law  Board,  and  finally  served  as  Prerident 
of  the  Local  Govemment  Board  in  1871-74  and 
in  1886.   In  1896  he  was  created  G.C.B. 

STAV^N,  Edwin  McMastebs  (1814-69). 
An  eminent  American  statesman,  bom  at  Steu- 
benville,  Ohio,  Dec  19,  1814,  of  Quaker  descent. 
He  studied  at  Keny<m  College  from  1831  to 
1833,  later  studied  ikw,  and  was  admitted  to 
the  bar  in  1830.  He  first  pracUeed  in  Cadiz, 
Ohio,  and  in  1837  became  prosecuting  attorn^ 
of  the  county.  Later  he  practiced  in  Steuben- 
TiUe,  Ohio,  and  in  Pittsburgh,  Pa.,  where  he 
became  the  leader  of  the  bar,  and  gained  a  high 
reputation,  in  particular,  for  hie  conduct  of 
cases.  In  1856  he  removed  to  Washington,  prac- 
ticing before  the  United  States  Supreme  Court. 
In  18S8  he  waa  in  Califtnnia  as  eoansel  of  the 
United  States  in  inqHniaat  land  cases.  After 
Lincoln's  election  in  I860,  on  the  reorganization 
of  Buchanan's  cabinet,  Stanton  became  Attor- 
nev-General,  succeeding  Jeremiah  Black.  In 
politics  he  had  been  a  Jacksonian  Democrat,  but 
later  became  an  antlslarery  advocate,  and  while 
in  Buchanan's  cabinet  took  a  firm  stand  for 
the  Union,  declaring  that  the  surrender  of 
Sumter  woidd  be  a  public  crime.  In  March  he 
letired  witit  the  oubroing  cabinet,  but  in  Janu< 
ary,  1862,  was  recalled  t>y  Lincoln,  and  given 
the  portfolio  of  Secretary  of  War,  in  which 
office  he  shared  with  the  President  the  burden 
of  vast  war  o[»erationB.  His  administration  was 
marked  by  integrity,  judgment,  determination, 
and  force,  which  won  admiration,  though  pro- 
voicing  some  just  criticiBm. 

After  the  aaaassinatiiHi  of  President  Lincoln 
Stanton  tendered  his  resignation,  hut  was  in- 
dneed  1^  President  Johnson  to  renuin.  After  fihe 
breaoh  between  Preaidoit  Johnson  and  Congress 
over  questions  growing  out  of  reconstruction 
Stanton  strongly  supported  Congress,  lite  Presi- 
dent called  for  his  resignation  on  Aug.  6,  1867. 
Stanton  refused  to  res^n,  on  the  ground  that 
his  witiidrawal  would  int^fere  with  the  execu- 
tion of  the  reoonstruction  acts,  to  which  the 
President  was  bitterly  exposed,  and  was  en- 
ccmraffed  by  the  BmafaUean  leaders  to  hold  to 
the  offiee^  On  the  12th  of  August  the  President 
suspended  him,  and.  Congress  being  in  recess  till 
November,  Stanton  felt  obliged  to  yield,  and 
General  Grant  became  Secretary  ad  interim  by 
an  executive  order.  On  the  reassembling  of 
Congress,  Stanton  was  restored,  Grant  retiring. 
Later,  Johnson  ^ain  tried  to  displace  him,  but 
impeachment  (q.v.)  intervened.  Stanton  after- 
ward resumed  the  pracUce  of  his  profession,  but 
with  failing  health.  On  Dee.  20,  1869,  President 
Grant  nonunated  him  an  associate  justice  of  the 
Supreme  Court,  and  be  was  at  once  confirmed 
by  the  Senate.  He  died  four  days  after  this 
appointment.  Consult:  O.  C.  Gorham,  Life  and 
Public  Seroioea  of  Edwin  M.  Btatiton  (2  vols., 
Boston,  1899);  D.  M.  DeWitt,  The  Impeach- 
ment and  Trial  of  Andrmo  JohMon  (New  Yoric, 
1903) ;  F.  A.  Flower,  Edwin  MoMastert  Stanton 
(Akron,  Ohio,  190S). 

STAXrrOIT,  EuzABBTH  Cadt  (1816-1902). 
An  American  reformer  and  pioneer  leader  in 
tiie  woman's  suffrage  movement.  She  was  bom 
at  Johnstown,  N.  Y.,  and  married  Henry  B. 
Stanton  (q.v.),  the  antislavery  reformer.  She 
twcame  interested  in  the  antluavery  and  otiter 


reform  movements  at  an  early  age,  and  throu^ 
a<»|uaintance  with  Lucretia  Mott  (q.v.)  waa 
lea  to  sign  the  call  for  the  first  woman's  ri^ta 
convention,  held  in  Seneca  Falls,  N.  Y.,  in  1848. 
This  convention  made  the  first  formal  demand 
for  the  extensitm  of  the  suffrage  to  women,  and 
of  the  National  Woman's  Suffrage  Association 
there  formed  Mrs.  Stanton  became  the  first 
president,  retaining  that  office  until  1893.  From 

1848  she  devoted  much  time  to  traveling  frtxn 
State  to  Stat^  addressing  political  craiventimis 
and  State  LegUlaturen  m  behalf  of  wmnan's 
rights.  In  1868  she  was  a  candidate  for  Con- 
gress. She  was  connected  editorially  with  vari- 
ous reform  periodicals,  and  was  joint  author 
with  Susan  B.  Anthony  and  others  of  A  History 
of  Woman  Suffrage  (4  vols.,  1887-1902).  For 
her  daughter,  also  a  leader  in  the  woman's  suf- 
frage movement,  see  Blatch,  Harriot  Stanton. 
Consult  Mrs.  Stanton's  autobiography,  Eighty 
Tmra  a»d  Maro  (New  York,  1898). 

STAHTCnr,  Fbutk  Lbbt  (1857-  ).  An 
American  poet  and  joumaliet,  bom  at  (Carles- 
ton,  S.  C.  He  was  connected  editorially  with 
newspapers  in  Atlanta,  and  finally  joined  the 
staff  of  the  Atlanta  Constitution.  Some  of  his 
poems  were  collected  ae  £ron^<  of  the  Boil 
(1894);  Comeg  One  vHth  a  Bong  (1898);  and 
Little  Folkt  down  South  (1904).  Stanton's 
verse  has  distinct  literary  merit,  presenting 
foithfully  the  folklore  and  crude  poetry  of  the 
Southern  negro. 

STANTON,  HmrerBBBWsnB  (1806-87).  An 
American  r^ormer  and  journalist,  bom  in  Gris- 
wold.  Conn.  In  the  Abolition  movement  he  be- 
came prominent  and  allied  hlms^f  with  the 
political  Abolitionists  in  opposition  to  the  fol- 
lowers of  William  Lloyd  Garrison,  who  did 
not  favor  political  action.  In  1840  he  married 
Elizabetii  Cady,  and  proceeded  to  London,  where 
ho  was  aeoretaiT  of  tin  World's  Antislavery 
Oonvottim.  Later  he  studied  law,  and  practiced 
in  Boston,  and  later  in  Seneca  Falls,  N.  Y.,  be- 
ing elected  from  there  to  the  State  Senate  in 

1849  and  1861  as  a  Free-Soil  Democrat.  He 
took  part  in  the  organization  of  the  Republican 
party.  He  was  a  member  of  the  staff  of  the 
New  York  Tribune  for  several  years,  and  an  edi- 
tor of  the  New  York  Bun  from  1868  until  his 
death.  He  pnUished  Sketohea  of  R^forma  and 
Befwrmen  in  Qfm*  Briiain  and  irdand  ( 1849 ) , 
and  Random  ReoolUctiotu  (1886). 

STANUnx,  JOHR  (1690-1766).  An  Eng- 
lish soldier.  He  entered  the  army  in  1706,  and 
in  1766  he  came  to  America  as  commander  of  the 
Sixtieth  or  R<^1  Americans,  and  was  put  in 
charge  of  the  southern  district  with  headquarters 
at  Carlisle,  Pa.  He  was  soit  to  Alhany  in 
1768  and  erected  Fort  Stanwix  at  the  Oneida 
portage.  At  the  time  of  Wolfe's  ^pedition 
against  Quebec  Stanwix  commanded  in  Peam^l- 
vania  and  repaired  and  strengthraied  Fort  Pitt. 
He  returned  to  England  in  1760,  and  was  ap- 
pointed Govemor  of  the  Isle  of  Wight.  He  was 
drowned  while  crossing  St.  George's  Channel. 

STANTHUBST,  RiOHABD  (1647-1618).  A 
translator  of  Vergil,  bora  in  Dublin,  Ireland, 
uid  educated  at  teford.  He  ecmtritntted  a  "De- 
scription of  Irdand**  and  a  "History  of  Ire- 
land" (during  the  reign  of  Henry  VTII)  to 
Holinshed's  Chronides  ( 1677 ) .  Two  years  later 
he  passed  over  to  the  Continent  never  to  return. 
At  L^den  he  published  his  translation  of  the 
first  four  books  of  the  JEneid  Into  Englidi  hex- 
ameter verse  ( 1582) .  The  work  is  curfous  as  an 
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attempt  to  baae  English  verse  on  qnanlity  rattier 
than  on  sImss  or  aoeent.  He  thereafter  devoted 
himself  to  histories  and  theological  treatises  in 
Latin  prose.  Etaviog  become  a  Roman  Catholic, 
probably  not  long  after  he  had  left  England, 
and  having  enter^  the  priesthood  of  his  church, 
Stanyhurn  was  appointed  chaplain  to  Arch- 
duke Albert,  the  Spanish  ruler  of  the  Nether- 
lands, and  was  involved  in  Uie  intrigues  against 
Elizabeth.   He  died  at  BmsaeU.   CodbuU  tlie 


8TAimi7  MncHAiLOVlTCH  (1844-1903).  A  Rus- 
sian writer,  bom  at  Sevastopol.  He  received  a 
military  education  and  entered  the  navy,  in 
which  he  served  till  1864.  Afterward  he  went 
to  St.  Petersburg  to  devote  himself  to  litera- 
ture. Having  incurred  gov^imient  displeasure 
by  his  advanced  opinions,-  he  was  banished 
to  tile  Province  of  Tomsk.  Hie  three  years* 
exile  gave  him  Msure  to  elaborate  the  abun- 
dant material  he  had  gathered  while  in  the 
navy.  The  immediate  results  were  his  Letters 
of  a  Famoua  Foreignw  and  Sea  Tales,  the  latter 
perhaps  his  best-known  and  most  representative 
work.  His  writings  have  been  repeatedly  pub- 
lished (12  vol.  ed.,  St.  Petersburg,  1906-07,  with 
a  biographical  sketch  of  the  author).  Notable 
are  fais  novels,  The  Two  Brother*,  The  Vnoon- 
eemedt  and  No  Way  Out.  Stanyu^ivitch's  great 
service  to  Russian  literature  consisted  in  jeffaphi- 
eally  depicting  the  life  of  sailorB,  as  Tblstoy 
had  portrayed  military  life. 

STAIVSB^  Bt&p'fftr',  Paul  (1840-  ).  A 
French  essayist,  bom  in  Paris,  where  he  was 
educated  at  the  Bonaparte  Lyceum.  He  was 
tutor  in  the  family  of  Guisot,  and  afterward  be- 
came a  professor  of  foi^gi  Hteraturs  in  the  fac- 
ulty of  Grenoble.  In  1B83  he  accepted  a  i^milar 
chair  at  Bwdeaux.  Stapfer's  essays  are  remark- 
able for  their  clearness  of  style,  perfection  of 
finish,  and  accuracy  of  detail.  Amon^  his  works 
are:  Petite  cotrUdie  de  la  critique  Utt&nwre  de 
Molihv  telon  lee  troie  4oolee  philcaophigues 
(1866);  Oaiiserieg  guemeeiaiaee  (1881);  Shake- 
speare et  I'oMtiquit^  (1883) ;  Ooeth^  et  tes  deua 
chefs-tPoeuvre  classiques  ( 1881 ) ;  Racine  et  Victor 
Hugo  (1886) ;  Rabelais,  sa  personne,  son  ginie, 
soncBuvre  (1889) ;  Montaigne  (1894) ;  Lagrande 
predication  ohr6tienne  en  France :  Boasuet, 
Adolphe  Monod  (1898);  Dee  rotations  Htt^- 
rairea  and  Victor  Hugo  et  la  grande  po69ie  sati- 
rique  en  France  ( 1901 ) ;  QuestUmt  esthitiques 
et  religieuses  (1906) ;  Ters  la  v^itf  (1909).  Ea 
edited  the  Cfrands  ^orivaina  series. 

STAFHTIiOCOO^S.   See  Bactbua. 

STAPHTIiOOCA.  (Neo-Lat.,  defect  of  the 
eye  within  tiie  cornea).  A  protrusion  of  the 
cornea  (rardy  of  the  sclera)  of  the  eye  due  to 
wealcening  of  its  omts  through  injury  or  ulcera- 
tion. Excessive  intraocular  tension  is  often 
a  factor.  The  iris  is  generally  prolapsed  or 
incarcerated.  Staphyloma  of  the  cornea  may 
be  total,  partial,  or  multiple,  depending  on 
whether  the  entire  cornea  or  a  circumscribed 
portion  of  it  is  involved.  The  affection  is  ac- 
companied by  pain,  Iom  of  vision,  and  dia- 
flguremeakt.  The  teeatment  is  purely  stti^cal. 
It  may  often  be  prevented  by  the  use  of  com- 
prewion  during  the  healing  of  a  perforating 
ulcer,  until  a  firm  cicatrix  is  formed.  When 
staphyloma  is  fully  established  ablation  of  the 
apex  may  be  practiced,  the  lens  being  ronoved 
at  the  same  time,  and  the  wound  allowed  to 


heal  imdet  a  compreaa  bandage,  wltii  or  without 
stitching.   When  this  Is  not  successful,  removal 

of  the  contents  of  the  globe  (exenteratimi)  or 
enucleation  of  the  eye  must  be  resorted  to. 

STAf  ETLOB^AFHY.    See  Palate. 

STAFZtE  (AS.  ttapel,  prop,  post).  In  Eng- 
land, a  town  officially  designated  by  the  gov- 
ernment as  a  market  for  sale  and  exportation 
of  the  Bti4>le  oommodities.  All  towns  were  not 
sti^te  towns.  Hiey  were  ori^dnallv  iot  the 
convenience  of  the  tax  collector,  out  tndr  inhah- 
itaats  appreciated  the  monopoly  and  jealously 

giarded  their  privileges.  Consult:  Charles 
ross.  The  Oild  Merchant  (2  vols.,  Oxford, 
1800) ;  A.  L.  Jenckes,  The  Origin,  the  Organs 
tion  and  the  Location  of  the  Staple  of  England 
( Philadelphia,  1908 ) ;  William  Cunnin^bam, 
Qrotpth  of  English  Industry  and  Gommeroe  (5th 
ed.,  3  vols.,  Cambridge,  1910-12). 

STAPLES,  sta'plz.  A  city  in  Todd  Co., 
Minn.,  132  miles  northwest  of  Minneapolis,  on 
the  Northwn  Pacific  Railroad  (Map:  Mmnesota, 
0  4).  It  has  railroad  rotair  shops.  Pop.,  1900, 
1604;  1010,  2558. 
STAPLES,  The.  See  Fakne  Isles. 
STAPLES,  WiLLUu  Read  (1798-1868).  An 
American  jurist  and  historian,  bom  in  Provi- 
dence, R.  I.  He  graduated  at  Brown  University 
in  1817,  studied  law,  and  in  1819  was  admitted 
to  the  bar.  He  rose  rapidly  in  his  profsssion, 
was  an  associate  justioe  of  tne  Snpreme  Oonrt  of 
Rhode  Island  from  1836  to  1854,  and  from  1854 
to  1856  was  Chief  JOstice.  He  was  an  anthorilj 
on  Rhode  Island  history  and  pubfished  Annals 
of  Providence  to  18SZ  (1843);  Proceedings  of 
the  First  OenertU  Assembly  for  the  Incorpora- 
tion of  Providence  Plantations  in  1647  { 1847 ) ; 
Rhode  Island  Farm-Booh  (1869).  He  edited 
vol.  ii  of  the  Rhode  Island  Historical  Society's 
Colleationa  and  Samuel  Gorton's  Siin^ieAt%etf 
Defense  Against  Seven-Headed  Policy  (1835). 

STAPraN,  Fr.  pron.  stA'pftN'',  Charles 
PxEBSX  VAN  MB  ( 1843-  ) .  A  Belgian  sculp- 
tor, bom  at  St.  Josse-ten-Noode,  near  Brus- 
sels. He  studied  in  the  studio  of  Portaels,  and 
afterwaM  independentiy  in  Paris  under  the  in- 
fluence of  Rude,  Mercie,  and  Carpeaux.  Among 
his  early  works  are  "Faun's  Toilet'*  (1800,  gold 
medal,  BruBselB),  the  "Man  with  the  Sword" 
(1876,  Brussels  Museum),  and  "Orchestration," 
a  pediment  for  tiie  Brussels  Conservatcnrv. 
Matnrer  works,  such  aa  a  youthful  "David" 
(Munich  Academy),  resulted  from  a  sojourn  in 
Italy.  In  1883  be  was  appointed  professor  at 
the  Brussels  Academy,  and  thereafter  produced 
tile  group  'Instruction  in  Art"  (Palais  des 
Beaux-Arts),  "Saint  Michad"  (HOtel  de  Vllle), 
the  statue  of  "WilUam  the  Silent"  (Place  dn 
Petit  Sablon);  "The  Wrestlers,"  "The  City 
Builders,"  the  "Chimera  Fountain"  (all  in  Brus- 
sels). He  also  fashioned  portrait  busts  of  great 
vivacity,  and  various  objects  of  industrial  art, 
notably  a  silver  centrepiece  for  the  municipality 
of  Brussels.  Van  der  Stappen  was  one  of  the 
founders  of  the  modern  Belgian  realistic  schooL 
His  work  has  fine  decorative  quality,  is  skill- 
fully executed,  and  comixes  grace  with  powOT. 
In  1898  he  was  appointed  direetcor  of  the  Brussels 
Academy  and  received  tiie  great  gold  meM 
in  Berlin. 

STAB  (AS.  steorra,  star).  One  of  those 
heavenly  bodies  which  remahi  apparentiy  im- 
movable with  respect  to  one  another.  Hence 
they  were  early  called  fixed  stars,  a  name  which 
they  retain,  though  their  perfect  fixity  has  bea 


Digitized  by 


Google 


Digitized  by 


Google 


,         MOON'S  PATH 

TO  TUK  HVS. 


Digitized  by 


Google 


Digitized  by 


Google 


STAB 


453 


STAB 


disproved  in  nnmerouB  cases,  and  the  theory 
is  not  now  held.  Twinkling  or  scintillation  is 
another  mark  which  distinguishes  stars  from 
placets.  The  first  thing  the  observer  notes  is  the 
apparent  daily  motions  of  the  stars.  Many  ap- 
pear  to  rise  in  the  east,  describe  small  or  great 
arcs  in  the  sky,  and  set  in  the  west;  while 
others  describe  comply  eireles  around  the 
celestial  pole.  These  apparent  motions  arise 
from  the  rotation  of  the  eartii.  (See  Easth.) 
With  few  exceptitms  the  distance  of  the  fixed 
stars  is  unknown,  and  must  in  all  cases  be 
enormous.  Since  the  time  of  Bradley  man^ 
attempts  have  been  made  to  measure  what  is 
called  the  annual  parallax  (q.T.)  of  the  stars, 
and  thna  determine  their  distances.  When  we 
iKmgider  that  the  motion  of  tiie  earth  round  the 
sun  alters  our  position  in  space  a  whole  diameter 
of  its  orbit  (185,000,000  miles)  in  six  months, 
we  should  expect  a  change  in  the  relative  posi- 
tions  of  certain  stars  as  aeea  from  two  opposite 
points  of  the  orbit.  But  no  such  change  is  seen 
to  take  place,  and  this  was  one  of  the  early  ob- 
jections to  the  theory  of  Copernicus  (q.v.).  The 
only  answer  that  the  Ckmnieans  conld  give  was 
that  the  distance  of  the  stars  fran  us  is  so 
great  that  the  diameter  of  the  earth's  orbit 
shrinks  into  insignificance  when  compared  with 
it.  The  detection  of  the  parallax  of  the  fixed 
stars  depended  upon  the  perfection  of  instru- 
ments. If  the  parallax  amounted  to  a  second 
the  distance  of  the  star  would  be  at  least  206,000 
times  that  of  the  sun;  and  whai  the  measure- 
ment oi  angles  came  to  be  rdiable  to  a  sectmd 
and  still  no  parallax  was  discernible,  astnmo- 
meiB  eould  say  that  the  distance  of  the  nearest 
Stan  must  be  more  than  806,000  times  that  of 
the  son,  ).e.,  206,000  times  93,000,000  miles. 

The  first  successful  measurement  of  the  paral- 
lax of  s  star  was  made  by  Beesel  (q.v.)  in  1838. 
He  employed  in  his  obaervaticms  a  remarkably 
fine  heUomet^  il-v.)  and  adt^ted  what  is  called 
the  difiTerential  method,  in  which  the  position 
of  a  star  suspected  of  having  a  measorable 

Sjrilax  is  determined  at  differoit  times  during 
e  year  with  reference  to  certiUn  smaller  stars 
apparently  near  it,  though  from  their  minute- 
ness presumably  at  a  mnch  greater  distance 
and  ctmsequeDtfy  possessed  of  ne^igible  paral- 
lax. The  star  chosen  Bessel  for  f>bserva- 
tion  was  61  Cygni,  a  star  of  large  proper  motion 
and  hence  one  which  might  reasonably  be  sup- 
posed to  be  one  of  our  nearest  neighbors.  Bes- 
sel made  96  observations  in  all,  extending  from 
August,  1837,  to  Septanber,  1838,  and  from 
them  deduced  for  the  parallax  of  61  Cygni  the 
value  0.3136",  which  he  announced  to  the 
world  in  Deoranber,  1838,  anticipating  by  a  few 
weeks  only  Henderson's  publication  of  the  paral- 
lax of  a  Centauri.  This  observati<m  of  Bessel'a 
is  (me  of  the  most  famous  in  the  annals  of 
astronomy. 

When  quite  a  number  of  stars  came  to  have 
known  parallaxes,  thdr  distances  were  found 
to  be  too  great  to  be  expressed  conveniently  in 
miles.  Therefore  astronomers  invented  a  new 
imit,  the  "li^t  year,"  for  the  distance  traversed 
by  light  in  one  year.  As  light  travels  about 
180,000  miles  per  second,  it  will  be  seen  Uiat  the 
light  year  is  a  unit  of  stupendous  magnitude, 
and  well  fitted  to  measure  the  profound  dis- 
tances of  stellu  space.  With  the  exception  of 
a  Centauri,  the  nan  given  in  the  ftdlowing 
table  of  soisiUe  pamDaxea  are  all  visible  in 
niHrtheni  latitudes: 
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The  ancients  grouped  the  stars  into  constel- 
lations which,  although  entirely  fanciful  and  de- 
void of  anyUiing  like  systematic  arrang^ent, 
still  serve  astronomers  as  the  basis  of  stellar 
nomenclature.  (For  the  names  of  the  constella- 
tions, see  CoNBTELLATlON. )  The  several  stars 
belonging  to  the  same  constdlation  are  usually 
distingxuehed  from  one  another  by  Oredic  let- 
ters, b^inning  the  alphabet  with  the  brightest; 
and  when  these  are  not  sufficient,  Ijy  Roman  let- 
ten  and  1^  numbers.  Many  of  the  most  bril- 
liant stars  have  special  names.  They  are  also 
divided  according  to  their  brightness  into  stars' 
of  the  first,  second,  third,  etc.,  magnitudes,  a 
division  which  is  necessarily  somewhat  arbi- 
trary. The  smallest  stars  discernible  by  the 
unaided  eye  are  usually  called  stars  of  the  sixth 
magnitude.  The  c|uantity  of  light  given  by  a 
star  of  any  magnitude  is  taken  as  2Jfl2  times 
as  great  as  ^e  quantity  given  by  a  star  one 
magnitude  fainter.  This  number  is  called  the 
"light  ratio,"  and  it  is  so  chosen  that  a  diminu- 
tion of  five  magnitudes  corresponds  to  a  divi- 
sion of  stellar  light  by  just  100  (2.621«--^/i00}. 
In  other  words,  100  average  stars  of  the  sixth 
magnitude  should  give  as  much  Ugfrt  as  <me  of 
the  first  magnitude. 

But  the  whole  matter  of  stellar  photometry 
is  subject  to  some  uncertainty.  According  to  the 
Harvm^  Photometrjf  the  ftdlowing  are  th« 
brightest  stars  in  the  order  of  lucidity:  Sirius, 
Canopus*,  a  Centauri*,  Vega,  Capella,  Arcturus, 
BigN,  Procyon,  a  ^dani*,  Cootauri*,  Aliair, 
Betelgeux,  a  Crucis*,  Aldebaran,  Pollux,  Spica, 
Antares,  a  Piscis  Australis*,  a  C^gni,  Regu- 
lus.  Those  marked  with  an  asterisk  are  not 
visible  in  northern  latitudes.  No  real  magni- 
tude in  the  proper  sense  of  the  word  has  yet 
been  observed  in  any  star.  In  the  beet  and 
most  powerfully  nuwnifying  telescopes  even 
the  bri^^test  stars  of  the  first  magnitude  ap- 
pear, not  with  small  dii^s  as  all  the  planets 
do,  but  as  luminous  points  without  an^  visible 
diameter.  We  are,  therefore,  totally  ignorant 
of  the  real  size  of  the  fixed  stars;  nor  could 
it  be  determined  though  we  were  sure  of  their 
distances,  for  the  apparent  diameter  is  an  es- 
sential client  in  the  calculation.  We  cannot, 
th^,  say  whether  the  greater  brilliancy  of  one 
star,  when  eranpared  witii  another,  arises  from 
its  greater  nearness,  ite  greater  size,  or  the 
greater  intensity  of  Its  light;  but  it  is  certain 
that  the  fixed  stars  are  selMnminous.  In  spite 
of  the  deceptive  wpearance  of  the  heavens  at 
night,  the  stars  viaible  to  the  imaided  eye  in 
the  Northern  Hemisphere  amount  only  to  about 
3000.  Stars  of  the  first  magnitude  visible  north 
oi  36'  south  declination  are  recktmed  by  Heis 
at  14,  of  the  second  at  48,  of  the  third  at  162, 
of  the  fourth  at  313,  of  the  fifth  at  864,  and  of 
the  rixth  at  2010;  in  tiie  following  classes  the 
numbers  increase  very  rapidly,  so  tiiat  an  accu- 
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rate  cenBUB  of  the  heavens  becomes  impoBsible. 
The  total  number  of  stars  in  both  henuapheres 
has  been  estimated  by  Chapman  at  between  1000 
millions  and  2000  millions,  half  of  them  being 
bri^ter  thaji  a  ma^tude  between  23  and  24, 
which  is  the  faintest  that  oonld  possibly  be 
photographed  with  the  most  powerful  teleecope 
at  present  available. 

Tba.t  the  fixed  stars  are  not  really  immovable 
is  seen  in  the  phenomenon  of  donble  or  multiple 
stars — systems  of  two  or  more  stars  that  revolve 
about  one  another,  or  rather  about  their  com- 
mon centre  of  gravity.  Galileo  discovered  their 
e]dstence  and  proposed  to  make  use  of  them  in 
determining  the  yearly  parallax  of  the  fixed 
stars.  After  a  long  time  Bradley,  Maskdyne, 
and  Mayer  directed  attention  to  tlie  phmomena 
of  double  stars,  but  nothing  important  was  made 
out  respecting  them  until  the  observations  of 
the  elder  Herschel,  which  led  to  the  most  re- 
markable conclueiona  aa  to  their  nature.  -The 
apparent  angular  distance  between  two  stars 
must  be  less  than  about  thirty  seconds  in  order 
that  tiiey  may  be  counted  a  double.  The  theory 
of  probabilities  renders  it  alau>st  certain  that 
this  vast  number  of  double  stars  could  not  exist 
unless  there  were  some  real  physical  connection 
between  the  component  numbers  of  a  double. 
Still,  there  is  always  a  poesibility  of  double- 
nesB  being  merely  apparent,  the  two  stars  lying 
nearly  in  the  same  direction  in  qMKse,  but  one  far 
b^ond  the  otiier.  Such  apparent  doubles  are 
called  optical  doubleB,  and  those  In  which  a  real 
physical  connection  has  been  demonstrated  by 
observed  gravitational  rotation  of  the  component 
members  are  called  binary  stars.  The  two  mem- 
bers of  double  stars  are  mostly  of  one  color 
when  the  two  components  are  nearly  equal; 
but  a  difference  of  color  is  often  observed  when 
components  are  widely  different  in  size.  In 
mai^  cases  tin  one  color  Is  the  complement  of 
the  other.  It  was  Sir  W.  Herschel  who  first 
advanced  the  Tiew  (since  confirmed)  that 
multiple  stars  are  connected  systems  of  two  or 
more  stellar  bodies  revolving  in  regular  orbits 
around  llieir  common  centre  of  gravity.  Their 
motions  are  found  to  follow  the  same  laws  as 
prevail  in  the  solar  system,  and  the  orbits  are 
elliptical.  These  distant  bodies  are  therefore 
subject  to  the  Newtc«iian  law  of  gravitafion. 
The  period  of  revolution  has,  in  many  cases, 
beoi  computed;  tiie  shortest  is  estimated  at  6% 
years;  others  are  s^  down  at  himdreds.  In 
eases  where  the  parallax  is  known  the  size  of 
the  orbits  can  be  determined.  Thus  the  orbit 
described  by  the  two  compcments  of  the  doiU>le 
star  a  Centauri  about  each  other  is  24  times 
as  large  aa  that  of  the  earth  around  the  sun. 
Even  the  masses  of  these  stars  have  been  cal- 
culated aa  being  together  twice  that  of  our  sun. 
In  addition  to  the  double  start  that  can  be 
seen  to  revolve  and  change  their  relative  posi* 
tioDs  there  an  others,  called  speetatiscopie 
doubles,  the  components  of  whidi  are  so  close 
together  that  even  our  most  powerful  telescopes 
faU  to  separate  theuL  These  doubles  are  known 
to  exist  from  peculiarities  in  their  spectra.  They 
show  a  doubling  of  the  spectral  lines  that  must 
be  caused  by  a  duplicitr  in  the  source  of  light, 
and  where  tiiis  ooabluig  is  shown  to  occur 
periodically  we  must  conclude  that  the  two 
sources  of  lig^t  are  revolvii^  in  some  way  or 
other. 

Hie  proper  motion  of  stars  is  of  another  kind. 
It  oonsiste  in  a  displacement  in  various  dbee* 


tions  of  the  individual  stars,  so  that  the  configu- 
ration of  CMutellatione  is  slowly  changing.  The 
annual  pn^mr  motions  yet  obaerved  vary  fnmi 
nothing  to  8.7".  The  proper  motion  of  the 
binary  star  01  Cygni  amounts  to  6J!",  so  that 
in  360  years  it  would  pass  over  a  space  equal 
to  the  mow's  diameter.  It  must  thus  take 
thousands  of  years  to  alter  sensibly  the  aspect 
of  the  heavens;  although,  taking  mto  account 
the  enormous  distances,  the  actual  velocities 
must  be  great.  Bat  the  observed  pnqter  mo* 
tions  of  the  stars  do  not  give  ns  very  accurate 
information  as  to  their  reu  motions  and  vdoci- 
ttes.  In  the  first  place,  it  is  only  the  angular 
change  of  the  stars  position  that  we  observe; 
and  we  cannot  tell  the  correep<mding  linear 
shift  unless  we  know  the  distance  of  the  star 
from  the  earth.  And  even  where  this  distance 
is  known  we  can  obtain  <Hily  the  transverse 
motion,  as  projected  on  the  sky.  There  may  be 
also  a  component  of  motion  directly  towards 
us  or  away  frtxn  us.  This  radial  component 
remained  entirdy  unknown  until  recently,  when 
it  became  possible  to  meuare  it  with  tiie  qtectro- 
scope. 

It  was  first  observed  1^  Sir  W.  Herschel  that 
there  is  a  perceptible  tendency  in  the  proper 
motitms,  as  observed,  to  make  the  stars  gen- 
erally diverge  or  open  up  in  (me  quarter  of  the 
heavens,  and  draw  togiether  in  the  opposite 
quarter;  and  this  be  attributed  to  a  pn^r 
motion  of  our  son  with  hia  (Janets  in  we  di- 
rection of  the  former  point.  Jlie  apparent  ukh 
tion  thus  caused  is  complicated  wfui  the  real 
independent  motions  of  individual  stars.  The 
point  towards  which  the  moti(m  is  directed,  which 
IS  called  the  "solar  apex,"  wm  fixed  by  Herschel 
in  the  constellation  Hercules.  The  r^mlt  of 
recrat  researches  gives  a  point  situated  very 
near  Vega,  the  br^^test  star  in  the  neighbor- 
ing ocoutdlaticn  Lyra.  The  vdodty  has  been 
ealcnlated  at  abont  11  miles  per 'second,  a  figure 
still  very  uncertain.  In  this  connection  mem- 
ticm  should  be  made  of  Kapteyn's  research ee  on 
the  proper  moti<m  of  the  stars.  He  found  that 
there  are  really  two  regions  of  the  sky  where 
the  stellar  doisiiy  tends  to  increase,  and  not 
one,  as  Hersoliel  supposed;  and  that  liie  stars 
may  be  separated  into  two  great  streams,  each 
with  its  own  apeac.  The  two  streams  are  al- 
most equivalent  in  point  of  numbers,  distribu- 
tions, distance,  and  Iwilliancy  of  the  oomponoife 
stars,  but  one  movea  about  half  as  fiwfe  wain 
as  tibe  other.  Kapteni's  conclusions  have  been 
cmflrmed  by  Dyson,  Eddington,  Beljawsl^,  and 
others  whose  investigations,  although  in  each 
case  directed  to  different  classes  of  stars,  lead 
to  results  which  agree  very  closely.  Dyson 
found  that  the  apparent  motions  of  the  streams 
could  be  resolved  into  a  motion  of  the  solar 
system  with  a  velodly  IM  towards  a  point  not 
far  removed  frmn  Herst^I's  solar  apex,  and  a 
motion  of  two  streams  to  and  from  a  point 
about  halfway  between  Ptdlux  and  Aldebaran 
with  a  relative  velocity  4.04. 

Coming  now  from  a  consideration  of  stdlar 
motions  and  velocities  to  their  physioUi  <^r- 
acteristics,  we  must  again  have  recourse  to  in- 
formation derived  from  a  study  of  star  spectra. 
Framihof«r  waa  the  first  to  study  them,  and 
after  the  discovery  of  Kirchhi^s  Inw  it  became 
possible  to  identify  in  tiie  stars  many  of  the 
terrestrial  chemical  elemmts.  The  real  found- 
ers of  stellar  spectroscopy,  however,  were  Sir 
William  Hue^iine  and  Father  SeechL  Having 
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subjected  more  than  4000  rtan  to  examination 
vith  the  Bpectroacc^e,  Secchi  in  1803  proposed 
a  fourfold  claflsifloation  of  the  etara  based  on 
the  character  of  their  spectra.  Later  researches 
by  VogeX  and  others  have  revealed  the  existence 
of  a  number  of  well-marked  snbclaasea,  but  the 
four  iTpes  dsflned  1^  Seedii  still  form  the  baaia 
of  the  varioiu  clasBiflcaUons  in  use  at  the  pres* 
ent  time.   Secchi's  four  claases  are  as  follows: 

I,  Sirian  eta  re,  comprising  nearly  half  the 
total  number  exunlned.  They  are  blue,  or  bluish 
whiter  in  color,  and  their  spectra  are  mostly 
characterized  by  the  breadth  and  intensity  of 
the  darit  absorptim  bands  due  to  hydrogen  and 
by  the  presence  of  comparatiTdy  few  metallic 
Unee.  ui  MHne  eases,  lunrerer,  the  absorption  ia 
largely  due  to  hdlnm,  and  thne  stars  coiBtitate 
the  important  snbclasa  of  helinm  stars.  Sirins, 
Can<^ns,  Vega,  Altair,  and  Rigel  belong  to  this 
class,  the  last  mentioned  being  a  helium  star. 

II,  Bolar,  or  yellow  stars,  tbe  spectra  of  which 
resemble  tliat  of  the  sun,  being  distinguished 
by  the  presence  of  innumerable  nne  dark  lines. 
They  are  almost  as  numerous  as  the  Sirian 
stars.  Capdla,  Arctnms,  Proeymi,  Aldebaran, 
and  the  sun  are  examples  of  this  type.  Ill,  An- 
tarian,  or  red,  stars.  Their  spectra  show  dark 
absorption  bands  or  flutings  wbich  are  sharply 
defined  in  the  violet  and  gradually  disappear 
towards  the  red.  They  number  about  600,  An- 
taree  and  Betelgeux  being  the  most  conspicuous 
examples.  IV,  Carbon  stars,  showing  spectra 
similar  to  those  of  Class  III,  but  with  the  bands 
most  sharply  defined  in  the  red,  tbe  absorption 
being  due  to  carbon  or  its  compcnmds.  They  are 
deep  red  in  color,  and  about  half  as  numerous  as 
the  stars  of  Class  m.  They  are  without  ezem- 
tion  faint,  tbe  brightest  being  of  about  the  fifth 
magnitude.  About  100  stars  exhibit  npectra  of 
a  peculiar  diaraeter,  in  which  dark  linee  and 
iMuids,  many  of  them  of  unknown  origin,  and  also 
bri^t  lines,  appear  to  be  superimposed  on  a 
continuous  ^ectrum.  The  first  of  these  was  dis- 
covered by  Wolf  and  Rayet  in  1867,  and  hence 
they  are  known  as  Wolf-R^nt  stars.  Th«y  are 
gaseous  stars,  and  are  almost  entirely  coraned 
to  the  Milky  Way.  It  is  generally  agreed  that 
th^  stand  first  in  the  order  of  stellar  develop- 
ment and  form  a  class  quite  distinct  tram  the 
helium  and  Sirian  stars,  which  oome  next  in 
succeesion. 

Many  stars  exhibit  well-marked  periodic  al- 
terations of  magnitude,  and  are  hence  called 
yuiaUe  stars.  Perhaps  the  most  remarkable 
of  tiuse  are  Mira  (uie  wonderfnl)  in  Cetns 
(q.T.),  and  Algol  (q.T.)  in  Perseus.  Variabla 
stars  are  clasnfled  Into  nonperiodic  variables, 
in  some  of  wbich  tbe  brightness  suffers  a  slow 
but  continuous  change,  while  In  others  it  fiuc- 
tuates  irr^nlarly;  and  periodic  variables,  which 
are  further  subdivided  into  three  classes:  long- 
period  variables,  like  Mira,  in  which  the  periods 
range  frmn  10  to  18  monttis;  short-period  vari- 
ables, like  p  hynt,  the  periods  •eld<nn  exceed- 
ing 12  days;  and  Algol,  or  eclipsing,  variables. 
The  last  class,  of  which  Algol  is  typical,  com- 
prises between  30  and  40  variables  of  short  pe- 
riods (in  few  cases  exceeding  five  days) ,  in  which 
the  variation  is  due  to  the  periodical  interposi- 
tion of  a  dark  companion  star  across  the  line 
of  sight  BO  that  the  light  of  the  brighter  star 
is  greatly  diminished  during  a  comparatively 
short  interval  of  the  entire  period. 

Temporary  Stars,  or  Norte,  are  stars  which 
burst  snddmly  into  great  splendor  and  then 


dwindle  until  invisible  exc^t  by  the  aid  of 
powerful  telescopes,  or  disappear  entirely.  Dur- 
ing the  past  400  years  24  such  stars  have  been 
observed.  Since  the  application  of  phot<^(4>hy 
to  astronomy  the  discoveries  of  these  stars 
have  been  of  ctnnparatively  frequent  occurrence. 
One  of  the  most  famous  nova  was  that  observed 
at  the  end  of  1672  by  Tycho  Brahe  in  the  eon- 
stellatiim  Cassiopeia.  It  was  then  of  the  flnrt 
magnitude,  and  in  less  than  a  month  was  so 
bright  as  to  be  visible  in  broad  daylight,  but 
in  about  six  months  it  had  vanished.  Another 
was  the  star  observed  in  1604  by  Keller  in  the 
constellation  of  Ophiuchus,  which,  at  its  bright- 
est, was  as  brilliant  as  Jupiter. 

In  more  recent  times  two  name,  both  first  de- 
tected by  the  same  observer.  Dr.  Anderscm  of 
Edinburgh,  have  been  carefully  studied.  The 
first.  Nova  Aurigte,  was  observed  by  him  at  the 
end  of  January,  1892.  It  blazed  up  to  the  fourth 
magnitude,  and  after  some  variation  began  to 
fade  r^idly  at  the  b^inning  of  March  until,  at 
the  end  of  the  month,  it  was  only  of  the  12th 
magnitude.  Later  in  the  year  its  bri^tness 
increased  again,  and  after  flaetaatiD«  for  nearly 
a  year  finally  decreased  to  ind^£«ioe.  The 
second  of  Anderson's  discoveries  was  Nova 
PerMi,  which  he  first  observed  about  the  end  of 
February,  1901.  It  was  thai  of  about  the  tiiird 
magnitude,  but  in  two  days  its  brightness  had 
increased  until  it  was  the  third  brightest  star 
in  the  heavens.  It  then  faded  slowly  and,  after 
going  through  a  series  of  fluctnations  during 
Mardi  and  i^rll,  settled  down  to  a  teleseopie 
star. 

Spectroecopio  observations  indicate  that  most 
of  the  novcB  recently  observed  have  themselves 
become  nebulous  or  are  in  some  way  connected 
with  n^ulons  matter. 

Star  SyatemB.  Sir  W.  Herschel  came  to  the 
conclusion  that  the  stars  forming  our  firmament 
do  not  extend  indefinitely  into  space,  but  are 
limited  in  all  directions,  the  mass  having  a  defi- 
nite shape.    He  conceived  the  shape  to  be  some* 


moM  sisnw. 


thing  like  that  of  a  huge  millstone,  having  one 
side  cleft  and  the  two  lumime  set  apart  at  a 
small  angle.  Let  the  diagram  represent  a  verti- 
cal seOUon  ai  sadi  a  broad  flat  stratum  and  sup- 
pose the  solar  system  situated  as  at  £f.  To  a 
spectator  loolcing  on  either  side,  in  the  direeticn 
<a  the  thickness,  as  BB,  the  stars  would  appear 
comparatively  sparse,  but  all  round  in  the  di- 
rection of  the  breadth  (as  8 A)  there  would  ap- 
pear a  dense  ring,  which  would  separate  into 
two  branches  (BE,  8D),  in  tbe  direction  of  the 
cleft  side.  This  supposition  accounts  for  the 
appearance  of  the  MHW  Way. 

Kbllogn^y.  O.  F.  Chambers,  Hrndbooh  of 
Doaoriptive  md  Praottool  Attronomg,  vol:  iii  (4th 
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ed.,  Oxford,  1890) ;  R.  A.  Proctor,  Salf  Houn 
with  the  Start  (new  ed.,  Lcmdon,  1806);  W. 
Valentiner,  StemUlder  (Breslau,  1901);  Simon 
Nevoomb,  The  Stan  (New  York.  1901);  C.  A. 
Youiu;  Mamval  o/  Aatronomjf  (Boston,  1902) ; 
A.  IL  Clerket  Popular  Bittorjf  of  Aatnmomy 
<4th  ed.,  London,  1002) ;  id.,  Syitvm  of  the  Stare 
(2d  ed.,  New  York,  1906) ;  R.  A.  Proctor.  Eae)f 
Star  Leeeone  (new  ed.,  London,  1906);  Sir 
Robert  Ball,  Story  of  the  Heavene  (new  ed.,  New 
York,  1905 ) ;  J.  A.  Parkfaurst,  Reaearcheg  in 
Stellar  Photometry,  1894-1906,  published  by  the 
Cam^e  Institution  (Washington,  1006) ;  Q.  £. 
Hftle,  StuAi  of  BteUar  Bvohttitm  (Chicago, 
1908} ;  H.  H.  Turner,  Modem  Aetrtmomy  (Lmi- 
don,  1909) ;  Perciral  Lowell.  Evohttion  of  the 
WoHde  (New  York,  1910);  W.  W.  CampbeU, 
BteUar  Motiont  (New  Haven,  1913)  ;  A.  S.  Ed- 
dington,  Stellar  Movements  and  the  Structure  of 
the  Univerae  (London,  1014);  C.  E.  Fumess, 
Introduction  to  the  Study  of  Variable  Stars 
(Boston.  1915).  Double  stars:  T.  J.  J.  See. 
Rnearohee  on  the  Evolution  of  the  BteUar  Sys- 
tem* (2  vols..  Lynn,  Mass.,  1896-1910) ;  S.  W. 
Bumham,  Omeral  Catalogue  of  Double  Stare, 
published  by  the  Carnegie  Institution  (2  vols., 
Washington,  1906).  Abases:  Sir  Robert  BaU. 
Popular  Guide  to  the  Heavene  (Londcm.  1005) ; 
R.  A.  Proctor,  Star  Atlae  for  Studenta  and  Ob- 
eervera  {7th  ed.,  New  York,  1914). 

STAB.  A  frequmt  charge  in  heraldry  (q.v.). 
See  EsTDiu. 

BTAB  AKB  CIABXBB.  A  former  London 
tavern  in  Pall  MaU,  the  meeting  place  ctf  the 
Literary  Club. 

BTAB  AjnSB.   See  Iluotoh. 

STAB  AFPLB  {Chryaophytlum  oainito).  A 
West  Indian  tree  about  20  or  30  feet  high,  intro- 
duced  in  other  warm  countries,  beyond  which  it 
is  not  hardy.  It  is  named  from  tiie  starlike 
cross  Bectimi  oi  H*  luge  white  or  rose-ccdored, 
green,  and  yellow  fruits,  which  have  an  i^^ree- 
ably  flavored  soft,  sweet  pulp.  The  tree  is  very 
beautiful  in  foliage. 

STABAYA  LADOGA,  8ta'r&-y&  l&'d6-gft.  A 
small  viUage  in  the  Government  of  St.  Peters- 
burg, Russia,  on  the  Volkzhov,  a  few  miles  south 
of  Lake  Ladoga.  It  is  one  of  the  oldest  Russian 
settlements  and  has  considerable  historic  in- 
terest 

STABATA  BtrsSA,  rvB'sA.  An  ancioit  town 
and  noted  health  resort  In  the  Goveniment  of 
Novgorod,  Russia,  181  miles  Bonth-aontheast  of 
St.  Petersburg  (Map:  Russia.  D  8).  It  is  well 
hnilt,  and  has  a  numl>er  of  fine  parks.  The 
saline  springs  are  used  both  for  drinking  and 
bathing.   Pop.,  1910,  19,986. 

STABA-ZAOOBA,  BtB'rft-2B'g6-r&.  See  Esei- 
Zaoba. 

STABBOABD.  A  naviU  term  to  denote 
tiie  right  side  of  a  vessel  to  an  observer  looking 
forward.   See  Hblh . 

STAB  OATALOOUS.     See  AsTBCffnoroe- 

BAPET. 

STABCH  (AS.  etearo,  strong,  stiff).  A  form 
of  cttrbohvdrate  (see  Cabbohtdrates ) ,  occurring 
as  stored  food  in  all  plants.  Its  composition 
corresponds  to  the  empirical  formula  C«H,tOi, 
but  its  molecular  fomnila,  and,  of  course,  its 
oonstitntlon,  are  as  yet  doubtful.  The  number 
of  atoms  in  its  molecule  is  probably  very  large. 
As  ordinarily  obtained,  starch  consists  of  mi- 
nute nncrystallizable  granules  ina<dQble  in 
wator.  However,  when  starch  is  aoted  upon  hy 
hot  water,  the  outer  coats  of  the  gnundes  are 


ruptured  and  their  contents  form  a  viscous 
liquid  that  is  usually  referred  to  as  starch 
paste  and  that  turns  to  a  firm  sdid  on  oooting. 
Several  methods  have  been  described  whidi 
ordinary  starch  can  be  transformed  into  soluble 
starch.  Both  starch  paste  and  soluble  starch  give 
an  intense  blue  colcvation  with  Iodine,  a  reaction 
exhibited  by  no  other  known  substance;  the 
composition  of  the  blue  starch-iodine  compound 
is  not  definitely  known.  Starch  is  largely  used 
as  a  food  and  for  laundry  purposes;  it  is  used 
industrially  for  dressing  cloth,  for  sizing  cotton 
goods  and  paper,  for  malcing  dextrin  (q.v.)  and 
British  gnm,  etc.  The  prooesses  employed  in 
the  manufaoture  of  starch  vary  with  the  source 
as  well  as  with  the  use  to  which  the  starch 
is  to  be  applied.  The  simplest  process  is  in- 
volved in  making  starch  from  potatoes :  here  the 
potatoes  are  simply  reduced  to  a  pulp,  and  the 
latter  is  washed  with  water  in  fine  sieves,  which 
allow  the  starch  granules  to  pass  throuj^.  wliile 
the  cellulose  of  the  potatoes  u  held  back. 

Starch  is  formed  as  a  oondensation  product 
from  sugar  by  the  aetion  of  oertain  qiecialized 
portions  of  the  protoplasm  of  plant  cells.  The 
typical  starch  formers  are  leucoplaats  (q.v.), 
which  occur  in  all  cells  where  starch  is  per- 
manently stored.  But  the  chloroplasts  of  the 
leaves  may  form  starch  when  the  green  cells 
become  overloaded  with  siuar.  Thus  leaves 
are  often  found  to  contain  urge  quantities  of 
starch,  etpeoialb^  at  the  end  of  a  Icmj  period 
of  bright  iUummation.  The  sugar  formed  by 
the  process  of  photoi^thesis  (q.v.)  is  con- 
stantly  diffusing  away  into  other  parts  of  tlie 
plant,  but  during  periods  of  bright  light  it  is 
formed  more  rapidly  than  it  can  dimise,  and 
it  is  then  condensed  by  the  chloroplasts  to  form 
starch.  During  periods  of  darkness  or  of  weak 
illumination,  when  the  photoi^thetic  process 
oeaaes  or  lags,  the  starch  of  leaves  is  reocmverted 
into  su^r  1^  the  enzyme  diastase  (q.v.),  and 
then  diffuses  to  other  regions  of  the  plant. 
Thus  leaves  seldom  contain  starch  in  the  morn- 
ing or  on  cloudy  days.  But  by  far  the  greater 
part  of  the  starch  found  in  any  plant  is  organ- 
ized into  grains  by  leucf^laste.  By  the  a<^ion 
of  these  bodies,  sugar  which  comes  from  the 
green  leaves  is  condensed  or  polymerized  into 
starch.  Starch  is  thus  formed  in  all  parts  of 
plants,  being  eq;wcially  plmtiful  in  tubers,  in 
thickened  roots,  and  in  the  endosperm  and 
ontnyo  of  seeds.  See  Aloohol;  DErnm*. 

STAB  CHAMBEB.  A  celebrated  English 
tribunal,  which  met  in  the  council  chamber  of 
the  old  palace  of  Westminster.  The  origin  of 
the  name  is  unknown.  According  to  Sir  Thomas 
Smith  it  was  derived  from  a  decoration  of 
gilded  stars  on  the  celling.  This  theory  is  un- 
supported by  evidence,  but  it  is  now  well  eetab- 
lided  that  since  the  middle  of  Edward  Ill's 
r«ign  the  Star  Chamber  (Cunera  Stellata)  was 
the  usual  meeting  place  of  the  King's  council, 
or  Privy  Council,  as  it  was  afterward  Imown. 
The  history  of  the  Star  Chamber  Court  Is  par- 
ticularly associated  with  the  Act  of  3  Henry 
VII,  c.  1.  By  this  statute  the  "chMicellor  and 
treasurer  of  England  for  the  time  being  and 
ke«>er  of  the  King's  privy  seal,  or  two  of  them, 
calling  to  them  a  bish<^  and  a  temporal  lord 
of  the  King's  most  hcmoraUe  council  and  the 
two  chief  justices  of  the  King's  Bench  and  Com* 
m<m  Pleas  for  the  time  being,  or  other  two  jus- 
tices in  their  absence."  are  ^ven  jurisdiction  in 
seven  offoises:  unlawful  nutbtoiance;  giving  ai 
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Ihmiet,  signs,  or  tokens;  retain^s  by  inden- 
tures,  oaths,  writing  or  otherwise;  embraceries 
of  the  Kind's  subjects;  untrue  demeanings  of 
sheriffs  in  Uie  making  of  panels,  and  other  un- 
true returns;  taking  of  money  by  juries;  and 
it  riots  and  unlawful  assemUies.  Since  the 
of  Elizabeth  it  ha«  been  very  commonly 
Id  that  the  historical  Star  Chamber  was 
ereirted  by  this  act;  and  that  its  proi>er  juris* 
diction  was  restricted  to  the  offenses  just  enit- 
merated.  Recent  research  has  shown  that  such 
was  not  the  case.  The  Star  Chamber  claimed 
and  possessed  the  entire  jurisdiction  of  the 
King's  council.  As  a  crtmmal  court,  it  could 
inflict  any  puniahniGnt  short  of  death,  and  had 
eofliixanee  of  all  eaaes  that  might  be  brought 
nmler  the  head  of  cwtempt  of  the  royal 
anthorify.  Jurors  were  there  punished  for  ver- 
dicts against  the  crown.  Offenders  against  the 
royal  proclamations  or  the  religions  Taws  were 
there  condemned.  The  form  of  proceeding  was 
hy  written  information  and  interrogatories,  ex- 
cept when  the  accused  person  confessed,  in 
which  case  the  infOTmotion  and  proceedings 
were  oral.  Abuses  grew  out  of  this;  forced  con- 
fessions, pressure,  torture  prevaited.  Admis- 
aions  <^  the  most  immaterial  facts  were  oon- 
■tmed  into  drnfeaaions;  and  fine,  imprisonment, 
and  mutilation  were  inflicted  on  a  mere  oral  pro- 
ceeding, witiumt  hearing  the  accused,  a  court 
CMiBia&ig  of  the  immediate  representatives  of 
pren^tive.  The  proceedings  of  the  Star  Cham- 
ber had  always  been  viewed  with  distrust  by 
the  commons;  but  during  the  reign  of  ChariM 
I  its  excesses  reached  a  hei^t  that  made  it 
obwlutdy  odloiu  to  the  country  at  large;  and 
in  the  last  Parliament  of  that  sovereign  a  bill 
was  carried  in  both  Houses  ( Id  Car.  I,  c.  10) 
which  decreed  its  abolition.  Consult  C.  L.  Sco- 
fleld,  A  Btudy  of  the  Court  of  Star  Chamber 
(Chicago,  1900)  and  fiefeot  Case*  before  the 
Court  of  Star  Ohambor  (ed.  by  L  S.  Leadam 
for  the  Selden  Society,  2  Tcda.,  London,  1908- 
11).  SeeCAUBU,lN. 

8TAKB  DECISIS,  ■U'rt  dt^slB  (Lat.  Stan 
deoieif,  et  mom  gvSeta  movvn,  *to  stand  by 
decisions  and  not  to  disturb  matters  once  set- 
tled"). A  phrase  employed  to  describe  a  doc- 
trine prevauing  in  most  judicial  systems  of 
modem  times,  which,  briefly  ^pressed,  is  that 
the  courts  will  follow  the  principles  of  law 
declared  in  former  decisions  where  they  are 
not  contrary  to  the  ordinary  principles  of  jus- 
tice. The  theory  on  which  tiiis  doctrine  was 
eetabliahed  is  that  when  a  point  of  law  is  once 
decided  it  will  be  followed  by  the  public  as  a 
guide.  The  doctrine  of  stare  decisis  does  not 
apply  to  a  decision  until  the  time  for  appeal 
has  elapsed;  and  a  superior  court  may  at  any 
time  overrule  or  repudiate  the  principles  of  a 
case  previously  decided  in  an  inferior  court  and 
never  appealed.  Under  such  clrciUBBtances  the 
origtul  caae  erroneously  decided  would  not  be 
affected,  and  would  remain  res  judicata  between 
the  parties  thereto,  but  would  no  longer  be 
cited  as  an  authori^.  Courts  of  equal  jurisdic- 
tion in  the  same  State  are  not  bound  by  each 
other's  decisions,  and  one  United  States  circuit 
court  is  not  bound  by  the  decisions  of  another. 
The  United  States  conrte  will  usually  follow  the 
decisions  of  the  courts  of  the  various  States 
where  an  interpretation  or  applicatitm  of  tli^ 
laws  is  invotred.  ^e  courts  of  tme  State  are 
not  bound  liiy  tin  decisions  of  the  courts  of  an- 
other, nor      those  of  a  foreign  country. 


The  courts  are  espeoiiJly  averse  to  disturbing 
the  principles  of  law  involving  titles  to  and 
interests  in  real  estate.  The  policy  seems  to 
be  not  to  do  so  where  it  is  only  a  question  of  ex- 
pediency, and  to  do  so  with  caution  even  where 
the  principles  of  a  decision  are  erroneous  and  will 
tend  to  work  injustice  in  the  fnture.  Consult 
J.  0.  Wells,  TrsoMse  on  tho  Dootritua  9j  Ret 
Adjudicata  and  Stare  Deoint  (Dee  M<Adm, 
1S78),  and  James  Kent,  Commentary  on  Ameri- 
can Law  (14th  ed.,  Boston,  1806). 

BTARriSH,  Echinoderms  with  a  starlike  or 
pentagtHial  body,  with  two  or  four  rows  of 
ambuiacral  feet  or  tentacles  on  the  oral  ^de. 
The  body  is  covered  with  small,  short  spines, 
often  arranged  in  gTonps.  The  nervous  ^stem 
is  pentagon^  with  nerves  extending  into  the 
arms.  Most  of  the  q>ecies  are  Usexnal;  the 
yomig  usually  pass'  through  a  mrtamoriAosia, 
the  starfish  budding  out  from  the  water-vascn- 
lar  ByBtem  of  the  pluteus,  bipinnaria,  or  brachio- 
laria  form,  wliieh  previously  passes  throi^  a 


a,  ventm  upMt  of  Atpidotoma  patoMdM  (Lower  Devo- 
nian); b,  •mbuutersl  rames  ot  an  ann,  In  detail;  e,  donal 
idfttaB  of  an  ann. 

cleavage,  gastrula,  and  cephalula  stage.  Star- 
fish are  covered  with  scattered  pedicellarife, 
pinoer-like  spines  eonsisting  oi  two  prongs. 
Sense  organs  (sphnridia)  are  also  present. 
They  have  the  sense  of  smell,  suppoaea  to  be 
localized  in  tiie  suckers  at  the  back  of  the  eye* 
plate. 

Starfish  crawl  or  glide  means  of  from 
two  to  four  rows  of  slender  tubular  processes  or 
feet,  with  a  sucker  at  the  ^d.  These  ambuia- 
cral feet  ore  thrust  out,  fastened  to  the  bottom, 
and  by  means  of  than  the  body  is  warped 
along  over  mussel  or  oyster  beds,  rocks,  or 
weeds,  the  arms  being  capable  of  slow  but  rather 
complete  bending  movements.  At  the  end  of 
each  arm  ia  the  red  eye,  terminating  the  radial 
nerve.  Starfish  are  very  destructive  to  oysters, 
clams,  mussels,  barnacles,  snails,  worms,  and 
small  Crustacea.  By  a  steady  strain  on  the 
valves  they  open  and  devour  oysters.  The  injury 
to  tlie  <nist€r  beds  of  Rhode  Island  caused  W 
starfish  in  (me  year  was  estimated  at  $100,000. 
See  EoHiKOHatHATA  (and  Plate) ;  Otsteb. 

Fossil  starfish  are  found  first  in  the  Ordovi- 
cian  rocks,  and  they  occur  sparingly  in  later 
formations,  with  some  increase  in  the  Devonian 
and  Carboniferous,  but  they  are  never  of  geo- 
logical importance.  Some  Mesozoic  sandstone 
formations  of  middle  Europe  have  furnished 
abundant  casts,  and  th^  Me  found  also  in  a 
few  Tertiaiy  localities.  The  Paleozoic  species 
are  grouped  in  the  subclass  Encrinasterue,  in 
whic£  the  ambuiacral  ossicles  alternate  with 
each  other  along  the  middle  line  of  the  unbu- 
laora;  while  the  MesoK^  and  Tertiary  species. 


Digitized  by 


Google 


458 


STAB  OW  BBXKLBHEK 


and  alBO  the  recent,  are  included  in  the  Enas- 
terie,  which  have  the  ambulacral  ossicles  op- 
poeite  each  other. 

CoDsiilt  Q.  J.  Romanes,  Jellj/fitht  Btarfith,  and 
Bm  grpfciw,  in  "lutemational  SdeuUflc  Series," 
ToL  xUz  (New  York,  1893),  and  A.  D.  Uead, 
"Natural  History  of  the  Starflah."  in  United 
BtateM  Fiah  C<mmiMtkmy  BuUeMs  1999  (Wash- 
ington, 1900). 

STABGABD,  Bt&r'g&rt.  A  town  in  the  Prov- 
ince of  Pomerania,  Pruaeia,  situated  00  the  navi- 
gable Ihna,  22  miles  east-Boutheast  of  Stettin 
(Map:  QermanT,  F  2).  It  is  the  most  impor- 
tant town  in  the  eastern  part  of  the  province. 
The  town  manufactures  railway  supplies  and 
other  maehinen,  has  fonndriea,  and  is  a  woolen 
and  eottm  and  also  a  horse  and  cattle  market 
It  bdonged  to  the  Anseatio  League  and  ms 
strongly  fortified.  Pop.,  1900,  &B,8S8;  1910, 
27,551. 

STAB  OAZEB.   See  Catfish. 

STAB  QBASS.  A  popular  name  for  several 
grasalike  plants  whose  flowers  or  other  parts 
resemble  stars  in  outline.  Among  them  are 
species  of  Hypfsis,  Callitiricha,  Aletrts,  and 
Ryncho^Mmu    See  Colored  Plate  of  AkastIi- 

UllACMC. 

BTABBBKBEBO-,  shta'rem-bSrK,  Ebkst  Rtt- 
DlGSB,  Counr  von  (1638-1701).  An  Austrian 
general,  bom  at  Graz  and  educated  for  the 
army  by  Montecuccoli.  He  was  present  at  St. 
Gotthard  in  1SQ4,  and  gained  especial  glory 
by  his  brave  defwse  of  the  city  of  Vienna  for 
nine  wee^  In  1688  against  the  Tnridsh  army. 
The  Emperor  Le(^old  made  him  a  field  marshal 
and  Minister  of  State.  Three  years  afterward 
he  was  wounded  at  Bude  and  forced  to  retire 
from  active  service.  He  settled  in  Vienna  and 
became  president  of  the  Council  at  War. 

8TABK,  John  (1728-1822).  An  American 
soldier,  bom  at  Lond(mderry,  N.  H.  In  early 
life  he  was  a  farmer,  but  in  the  French  and 
Indian  War  he  served  with  Rogers's  Ruupera, 
first  as  lieutenant  and  later  captain.  At  Gun- 
bridge  early  in  1775  he  was  conunlssioned 
colonel  and,  with  a  regiment  raised  in  one 
day  1^  himself,  took  part  at  Bunker  Hill. 
Later  be  served  in  the  Canada  expedition  and 
then  under  Washingttm  in  New  Jersey,  dis- 
tinguishing himself  at  Trenton  and  Princeton; 
but,  resenting  promotions  over  him,  he  resigned 
in  April,  1777,  and  returned  home.  On  the  ap- 
proach 1^  Burgoyne  he  accepted  an  independent 
command  from  Hew  Hampshire,  and  defeated 
a  force  v/t  Hessians  in  the  battle  of  B«uiington 
(q.T.),  Aug.  10,  1777.  For  this  he  was  made 
bngadior  general  and  formally  thanked  by 
Congress.  With  New  Hampshire  recruits  he 
took  part  in  tiie  Saratoga  campaign,  and  in 
1778  and  again  in  1781  he  commanded  the 
Northern  Department.  Consult  Caleb  Stark, 
Memoir  and  Offioial  Correspondence  (Concord, 
N.  H.,  I860),  and  Edward  EvereH,  "John 
Stark,"  in  Jajred  SpaAs,  Amerioan  Biographif, 
vol.  V  (new  ed..  New  York,  1002 ) . 

STABEOET,  Thomas  Albebt  (T1871-  ). 
A  Canadian  hygienlst.  He  was  bom  at  Hart- 
ford, Enriand,  and  graduated  in  medicine  at 
London  University  in  1804.  After  a  course  in 
London  bo^itals  he  went  to  India  for  research 
work  in  the  cure  and  prevention  of  the  bubonic 
plague  and  cholera  and  was  enoaged  thereon 
at  the  Imperial  Seeearoh  Laboratory,  Bombay, 
in  1899-1001.  He  next  took  ohai^  of  the  sani- 
tation of  two  large  dlstriots  in  India,  tMntUiaed 


his  researches  in  public  health  work  on  his  re- 
turn to  Bn^and,  and  was  bacteriologist  to  the 
London  County  Council.  In  1902  he  was  ap- 
pointed professor  of  l^giene  at  McOill  Univer- 
sity. He  was  elected  a  fellow  of  tba  Royal 
Sanitary  Institute  (London)  in  1006  and  in 
1910  became  the  first  president  of  the  Canadian 
Public  Health  Association. 

STABET&,  WnxiAK  Josiph  Mtub  (1860- 
).  An  Irish  classical  scholar,  bom  at 
SligD.  He  was  educated  at  Shrewsbury  School, 
Trinity  College,  Cambridge,  and  Trinity  College. 
Dublin.  He  held  Important  administrative  posi- 
ticms  in  educational  matters  in  Ireland,  being 
Residmt  CommisaiMor  of  National  Education 
after  1800.  In  1914  he  was  made  Privy  Coun- 
cilor for  Ireland.  His  publieatimis  include 
elaborate  editions  of  plays  of  Artotophanes,  the 
Waepe  (1897),  the  Aohamian$  (1900),  the 
Clouds  (1011) ;  Reoeni  Reforms  in  Irish  Educa- 
tion (1902);  A  History  of  Irish  Primary  and 
Secondary  Bduoaiion  during  the  Last  Decade 
(1011);  ContinuaHon  Bohools  (1912). 

STABK'VUiLB.  A  city  and  the  county  seat 
of  OktiU>eha  Co.,  Hiss.,  103  miles  by  rail  north 
of  Meridian,  on  the  Illinois  Centnl  and  the 
Mobile  and  Ohio  railroctds  (Map:  Mississippi, 
H  4).  It  is  the  seat  of  the  Mlasiaaippi  Agricul- 
ture and  Meclianical  College.  There  are  impor- 
tant stock-raising  interests,  and  a  lumber  yard 
and  cotton  and  cottonseed-oil  mills.  Pop.,  1900, 
1986;  1910,  2608. 

8TABLIN0  (AS.  star,  starling).  A  Euro- 
pean bird  {BtmimM  vulgaris)  of  the  family 
Stumldae,  famous  for  its  stmg  and  powers  of 
mimicry.  It  is  rather  smaller  than  the  Ameri- 
can meadow  lark,  its  nearest  analogue  in  the 
New  World,  and  is  brown  finely  flossed  with 
black,  with  a  pale  tip  to  each  feather.  It  was 
introduced  into  New  York  City  in  1890,  and  in 
the  subsequent  25  years  spread  rapidly  over 
most  of  the  nortiieastera  States.  It  did  a  great 
deal  of  damage  to  fmit  and  in  driving  away 
native  birds  and  may  in  time  beocmie  as  great 
a  pest  as  the  English  sparrow. 

The  starling  family  is  a  large  one,  containing 
about  200  species,  mostly  livmg  in  the  tropica 
of  Africa  and  Asia.  They  fall  between  the 
Corvidse  and  Icteride,  and  are  dlvirible  into  two 
sections:  cme  containing  the  more  typical  ter- 
restrial starlinffs,  the  oxpeckers,  the  pastors,, 
the  mynas,  pied  starlings  (Btumopaetor) ,  and 
wattled  starlings  {DOophus).  In  the  seccnd 
groiro,  often  regarded  as  a  separate  family 
(Enlahetids),  distinguished  1^  tne  absence  ot 
rictal  bristles  and  by  the  fact  that  th^  lay 
spotted  eggs,  whereas  the  true  starlings  lay 
blue  unspotted  eggs,  are  the  African  glossy 
starlings  (Lamprotorms) ,  with  richly  colored 
plumage,  and  the  grackles  or  hill  mynas.  Con- 
sult Richard  Lydekker,  In  Standard  Vatwrat 
History  (London,  1806),  and  E.  H.  Forbndi, 
"The  Starling,"  hi  Massaohussttt  Btaie  Board 
of  Agrioultw^,  Fifty-eighth  AnmM  Report 
(Boston,  1915). 

8TABNBEBOEB  (shtAm^r-ger)  LAKB. 
A  lake  in  South  Bavaria,  15  miles  southwest 
of  Munich.  Its  length  from  south  to  north  is 
about  18  miles;  its  altitude  nearly  2000  feet. 
The  worm  flows  through  the  lake.  The  shores 
are  picturesque  and  covered  lordly  villas 
affwding  sploidid  views. 

ST^^NOSBD  MOLE.   See  Mou. 

STAB  OB  BETHLEHEM  (so  called  from  its 
star-shaped  flowers,  which  are  white  within). 
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Omtthogchm.  A  genng  of  about  serentr  species 
of  bulbous-rooted  plants  of  the  family  Liliacen. 
The  species  are  natives  almost  exclusiTely  of 
the  Eastern  Hemisphere — only  a  few  are  grown 
in  flower  gardens.  The  common  star  of  Bethle- 
hem (OnUthogalum  %mbeUatum),  a  native  of 
Europe,  the  Levant,  etc.,  cultivated  and  escaped 
from  gardens  in  the  United  States,  has  racemes 
of  ^  to  nine  large  white  fragruit  flowers,  which 
open  about  11  o'clock  in  the  mcHniing  aiul  dose 
about  three  or  four  In  the  afternoon.  The  plant 
is  hardy  and  may  be  grown  three  or  four 
years  without  bdng  disturbed.  Omithogahtm 
arabioum  is  a  tender  species  often  grown  in 
glasses  like  hyacinths.  Itproduoes  large  creamy- 
white  fragrant  flowors.  liie  hardy  species  flour- 
ish in  well-drained  garden  soil.  Pn^agation 
is  ^ected  1^  ofliMts  from  the  bnlbk  whiui  are 
l^anted  In  we  fall  about  nine  inches  dee^  in 
BheltoKd  PlaoM. 

STAB  OV  INDIA,  Oboes  of  ths.  A  British 
ordw  with  three  classes  founded  by  Queen  Vic- 
toria in  1801,  oonsisting  of  liie  sovereign,  the 
Vicerc^  of  India,  and  24tf  members,  in  addition 
to  an  unrestricted  hcmorary  membership.  The 
decoration  is  an  oval  medallion  bearing  a  bust 
of  Tietoria  in  onm.,  rarronnded  by  a  une  band 
with  the  devioe  Seavem't  Light  om  Ovide,  and 
surmounted  by  a  dlamoud-studded  crown. 

STABOSONSTAKTmOV,  st&'rd-kOn'st&n- 
^ifn6f.  A  district  town  in  the  Oovemmrat  of 
volhynia,  Russia,  86  miles  southwest  of  Zhito- 
mir (Map:  Russia,  C  6).  The  dief  maaufao- 
tures  are  tobacco  and  eoap;  mineral  waters  are 
marketed.  Pop.,  1911,  24,43d. 

STABOOBBTAPTST  m  BTABOV- 
TSBTB7.    Bee  RASKMinKX. 

BTABBr  FK&ncKS  (Obant)  (1886-  ). 
An  American  actress,  bom  at  Oneonta,  N.  Y. 
She  first  appeared  on  the  stage  at  Albany, 
K.  Y.,  in  1900,  and  played  in  San  Francisco, 
Cal.,  in  1903.  In  1906  she  appeared  in  Qallopa, 
and  then  starred  -In  The  Jfuetc  MMtor  in  New 
York  City.  As  leading  lady  she  achieved  a 
neat  success  as  Juanito  in  The  JSoee  of  the 
iKcHMdk)  (1900-08),  and  afterward  as  I<aura 
Mvrdoek  In  The  Batimt  Waff  (1000-11).  In 
1011-13  she  played  in  The  Oaae  of  Beeiby,  and  in 
lOlS-10  in  MmU  04ile. 

8TAIKB,  Fbdchok  ( 1858-  ) .  An  Amer- 
ican anthropolofrist,  bom  at  Aabom,  N.  Y.  He 
studied  at  the  University  of  Rochester  and  at 
Lafayette,  where  he  graduated  in  1882.  He  was 
r^strar  of  Chautauqua  University  in  1888-80, 
and  after  being  for  two  years  in  charge  of 
ethnology  in  the  American  Mnseum  of  Natural 
History,  New  Yoilc  (188»-01).  was  assistant 
professor  (1802-OS),  and  thereafter  associate 
professor  of  anthropology  in  the  University  of 
Chicago.  In  1906-06  he  made  a  careful  study  of 
tiw  ivygmy  races  of  Central  Africa,  and  made 
investigatioDB  in  the  Philimiine  Islands  in  1008, 
in  Japan  in  1900-10,  and  in  Korea  in  1911. 
His  publications  indude  a  Catalogue  of  CoUeo- 
tione  of  Ohjeata  UVuM^-aiimg  Meteioan  Folklore 
(1899) ;  /nduMW  of  South  Meerico  (1900) ;  The 
Amu  Group  at  the  Saint  Louis  Eiepoeition 
(1904);  The  Truth  ahout  the  Congo  (1907); 
In   Indiem  Metrico    (1908);    FUipino  Riddlee 

(1909)  ;     Japaneae    Proverbs    iMd  Pictnres 

(1910)  ;  Liberia  (1913) ;  Meaioo  and  the  United 
States  (1014). 

STABBf  M(osB8)  Aium  (1864-       ).  An 
American  neurdogist,  bom  in  Brooklyn,  N.  Y. 
He  graduated  from  Princeton  (1870)  and  from 
Vol.  XXI.— 30 


the  College  of  Physieiana  and  Snrgeras,  New 
York  (1880).  At  the  latter  institution,  which 
became  part  of  Columbia  University,  he  was  lec- 
turer (1887-89)  and  professor  of  diseases  of 
the  mind  and  nervous  system  (1889-1909),  and 
profeesor  of  neurology  from  1903  till  his  retire- 
ment in  1916.  In  1896-97  he  served  as  presi- 
dent of  the  American  Nenn^ogical  Association, 
and  he  became  a  eomq[Kmding  member  of  for- 
eiga  societies.  Besides  being  emiUeeted  edi- 
torially with  the  Journal  of  Nervous  and  Mental 
Dieeaees  and  the  Psyo^Io^iool  Review,  Dr.  Starr 

Sttbliahed  many  articles  and :  Familiar  Forms  of 
'ervous  Diseases  (1898) ;  Brain  Surgery 
(1805) ;  Atlas  of  Nerve  CeUe  (1897) ;  Neroous 
Diseases,  Organio  and  FunctiomU  (1913). 

BTAB-BOUTE  PBAUD&  Frauds  in  Hie 
nuuuwement  oi  the  star-route  postal  sarioe  dur^ 
ing  4£e  administration  of  President  Hayes.  A 
star  des^nated  in  the  Postal  Guide  the  routet 
over  which,  owing  to  lack  of  railroads  and 
steamboats,  mail  was  carried  by  horse  or  wagon. 
A  rin^,  including  Brady,  Second  Assistant  Post- 
master General,  and  S^iator  S.  W.  Dore^,  of 
Arkansas,  and  certain  mail  contractors,  was 
allied  to  have  been  formed  to  defraud  the 
government  by  Increasing  ps^moitB  to  eertaio 
mail  contractors.  Operations  included  13S  mail 
routes  wherein  compensation  for  carrying  the  mail 
was  raised  from  $143,169  to  $622,808.  This  was 
accomplished  by  securing  petitions  from  the  lo- 
calities interested  for  an  increase  in  the  number 
of  trips,  the  schedule  time  for  each  trip  being 
shortened.  The  frauds  were  brought  to  light 
early  in  Garfield's  administration,  and  the  chief 
participants  -were  proBeeoted  and  the  frauds 
stopped. 
STABS.  SeeSTAS. 

STABS  AHD  BABS.  The  popular  name  ap- 

glied  to  the  fiag  adopted  by  the  Confederate 
tates  of  America  early  in  1861.  See  Flao. 
STAB  8APPHIBE.  See  GmAsoL. 
STAB^SPANaLED  BAITNEB,  Thx.  The 
national  hymn  of  the  United  States,  written  by 
Francis  Scott  Key  (q.v.)  on  board  the  frimu 
Surpriae  diunng  ^e  bombardment  of  Fort  Mc- 
Henrv,  Md.,  by  the  Britidi.  in  1814.  He  dl- 
rectea  that  the  words  should  be  sung  to  the 
tune  "Anacreon  In  Heaven,"  composed  In  Eng- 
land by  John  Stafford  Smith  between  1770  and 
1775.  "The  Star-Spangled  Banner"  was  first 
sung  in  a  tavem  near  the  Holiday  Street  Thea- 
tre, Baltimore,  by  Ferdinand  Durang.  Consult : 
Johnson,  Ow  Familiar  Songs  (New  York, 
1881);  FitzOerald,  Stories  of  Famous  Songs 
(London,  1898);  O.  G.  T.  Stmne^  The  Star 
Spangled  Bamner  (Washington,  1914),  oimtain- 
ing  "various  versions  both  of  text  and  of  muaie 
with  notes  as  to  the  historical  evolution." 
8TABTEB.  See  Motob  Vehicle. 
STAB  THISTI^B.  See  Ontaurka. 
STARVATION  (AS.  steorfan,  to  die),  or 
iNAJnnoN.  Emaciation,  enfeeblement,  lowered 
Titality,  and  finally  death,  resulting  from  in- 
BUlBetency  of  or  total  deprivation  of  food.  The 
fact  is  stated,  quoted  from  CSiossat,  that  death 
from  starvation  occurs  after  tiw  toes  of  four- 
tenths  of  tibe  body  weight.  The  same  observer 
recounts  the  following  pnencanena :  ( 1 )  Dropsical 
effusion.  (2)  Softenmg  and  destruction  of  the 
mucous  membrane.  (3)  Blackening  of  the  vis- 
cera, especially  of  the  liver.  (4)  Bluish,  livid, 
yellow,  and  reddish  stains  during  life  in  the 
transparoit  parte  of  the  skin.  (S)  Heotie  fever, 
and  a  continuous  deneaw  in  the  power  of  the 
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body  to  refliBt  ixAd.  (6)  At  first  a  scanty  ez- 
creUon  of  dry,  biliouB,  grosa-green  feceB,  and 
afterward  diarrluBa  of  liquid  nUne  matter.  (7 ) 
Convulsiims  Bimilar  to  those  in  death  by  hemor- 
rhage. (8)  Death  by  etarvation  seems  to  be 
in  reality  death  cold;  since  the  temperature 
of  the  body  is  not  much  diminished  until  the 
fat  Is  nearly  consumed,  when  it  rapidly  falls, 
unless  kept  up  by  heat  applied  externally.  (9) 
Young  animals  succumbea  soonest.  (10)  Ke- 
suits  of  insufficient  food  were  in  the  end  the 
same  as  those  of  total  deprivation,  the  amount 
of  loea  being  almost  the  same,  but  the  rata 
being  ton,  so  that  a  longer  time  was  required 
to  prodnee  It. 

Death  supervenes  earlier  when  tiquids  as  well 
as  solid  food  are  withheld.  During  the  famine 
of  1847  in  Ireland,  the  symptoms  observed  were: 
pain  in  the  stomach,  relieved  by  pressure; 
pallor  and  emaciation;  bright  and  wild  eyes; 
parched  mouth,  thick  and  scanty  saliva;  in- 
tolerable  thirst;  fetor;  tottering  gait.  See 
Fast. 

The  time  during  which  life  can  be  ropported 
under  entire  abstinence  from  food  and  drink 
varies  much.  In  one  case,  reported  by  Sloan, 
a  healthy  man,  aged  66  years,  survived  23  days' 
imprisonmoit  without  food  in  a  coal  mine,  hav- 
ing impure  water  for  the  first  ten  days  of  this 
period.  He  died  tiiree  days  after  rescue.  The 
averace  healthy  individual  will  survive  a  week 
or  10  days  of  oomplete  abstinence  from  food 
and  water.  Consttlt:  Leeeon,  "Deatii  from 
Starvation,"  in  Dublin  Medical  Prem  (Dublin, 
1847 ) ;  Davies,  "Starvation,"  in  Pofpular  Beienoe 
Mtmihly,  voL  zxvi  (New  York,  1884-85) ; 
Fernet,  "Amaigrissement  extreme  et  mort  par 
inanition,"  in  Bulletin  et  m4moire  de  la  8ooUt6 
mitUoaU  de  VMpital  de  Paria  (Paris,  1901); 
F.  G.  Boiedict,  A  Study  of  Proionged  Fatting, 
published  by  the  Cam^  Inatitution  (Wad- 
mgton,  1915). 

BTABVOBT.   See  Chickwced. 

8TABT-08K0L,  8tA'i«^s-kAl'.  A  district 
town  in  the  Government  of  Kursk,  Russia,  on 
the  river  Oskol,  92  miles  east-southeast  of  Kursk 
(Map:  Russia,  E  4).  It  has  tanneries  and 
tobacco  factories.   Pop.,  1910.  27,310. 

STAS,  8t&8,  Jbas  Ssbvais  (1813-91).  A  Bel- 
gian chemist.  He  was  bom  in  Louvain,  studied 
under  and  later  assisted  Dumas,  and  was  for 
mai^  years  professor  in  the  Rfmil  Military 
School  at  Brussels.  Later  he  held  a  post  m 
the  royal  mint.  In  1872  he  retired  from  active 
service.  Stas  devoted  years  to  the  determina- 
tion of  the  atomic  weights  of  the  elements,  and 
it  is  principally  for  this  research  that  he  is 
celebrated.  His  impulse  was  from  discussion 
as  to  whether  the  atomic  weights  are  or  are  not 
eotact  multiples  of  the  atomic  weight  of  hydro- 
gen— a  queroon  ctmnected  with  Front's  hypothe- 
^  that  the  several  chemical  elonents  are  de* 
rived  from  hydrogen  and  are  not  essentially 
different  substances.  But  the  results  of  Staa's 
work  have  been  of  much  further-reaching  im- 
portance, and  its  precision  has  but  recoitly  been 
surpassed.  His  collected  works  appeared  in 
three  volumes  ( Brussels,  1894 ) .  Consult 
Spring,  Notice  «ur  la  vie  et  let  traveauw  de 
J.  8.  Stat  (Brussels,  1893). 

BTASIinTS  (Lat.,  frcmi  Gk.  ZroffiMt).  A 
Greek  epic  poet,  bom  in  C^rus.  The  dates  of 
his  birth  and  death  are  ui^own.  He  was  au- 
thwr  ot  a  poem,  in  11  books,  called  the  Oypria 
(q.T.).   Internal  evidence  shows  that  this  poem 


was  written  later  than  the  Iliad.  For  a  good 
account  of  the  Oypria  consult  the  Appwdix 
to  D.  B.  Monro's  edition  of  the  Odyttty  (Ox- 
ford, 1001). 

STASIS,  iNTES-mf AL  ( from  Gk.  eriaa,  staats, 
a  standing,  stagnation,  from  toniiu,  hitt^i,  to 
stand,  to  stagnate).  A  medical  term  introduced 
Sir  William  Arbuthnot  Lane,  designating  a 
steppage  or  retardation  of  the  passage  of  the 
contento  of  the  intestinal  tract,  in  consequmce 
of  the  presence  of  angulations,  kinks  (Lane's 
kink),  (HT  constrictions  (Jackson's  memlnane) 
of  ^e  gut  iHTOught  about  by  tiie  growth  of 
fibrous  bands  or  p»it<meal  prooessea.  1^  wigtn 
of  these  bands  has  not  been  settled.  Thisj  have 
been  considered  as  tiie  results  of  atavistic  de- 
velopment, or  as  products  of  inflammatioa  in 
neighborii^  organs,  i.e.,  the  gall  bladder,  liver, 
or  appendix,  or  as  caused  by  low-grade  bacterial 
infection  of  tiie  gut  itself.  Lone  and  bis  follow- 
ers, regarding  the  intestinal  canal  merely  from 
the  standpoint  of  drainage,  and  attributmg  the 
indefinite  congeries  of  •ymptoms,  called  autoin- 
t(nicati<m,  to  retentira  and  absorption  of  fecal 
matter,  assert  that  by  sevo'ing  these  constrict- 
ing bands  and  restoring  the  normal  patency 
of  tiie  intestinal  canal,  intestinal  stasis,  and 
consequently  autointoxication,  will  be  entirely 
relieved,  unless  there  is  insufficiency  of  the 
ileocfecal  valve.  Short  circuiting,  i.e.,  resect- 
ing of  a  greater  or  less  length  of  the  bowel 
and  Biitnring  the  severed  ends  together,  is  also 
practiced.  Dlagno^  is  largely  aude  by  means 
of  the  X  ray  after  tiie  patiinit  has  ingo^ 
bismath  to  render  the  intestine  opaque  to  the 
rays. 

While  Lane  and  his  followers  claim  great  suc- 
cess for  their  operations,  otha-B  severely  criticize 
and  condemn  it.  These  surgeons  point  out  that 
the  intestines  mav  be  matted  ttwether  lUFter 
perittnitis,  also  uiat  many  individuals  suffer 
from  so-called  ataais  and  even  constipation, 
witiiout  the  production  of  antointoxioatioo;  Haisy 
also  ridicule  the  theory  of  atavistic  derdqp- 
ment.  About  80  per  cent  of  such  pvtlents,  it  is 
stated,  are  relieved  by  the  wearing  of  a  proper 
abdominal  support  and  the  administration  of 
mineral  olL  This  mineral  oil  (in  contradis- 
tinction from  animal  and  v^;etable  oils)  is  not 
abeorlMU>le  by  the  body  and  acts  mechanically 
on  the  fnces  and  bowels,  but  being  a  refined 
product  of  petrolettm,  shoold  only  be  used  after 
absolute  eliminatien  of  tiie  higher  hydrocarbons, 
so  dangerous  to  the  kidneys  and  urinary  system. 

STASSFUBT,  shUU'fvrt.  A  town  in  the 
Province  of  Saxony,  Prussia,  on  the  Bode  River. 
20  miles  south  of  Magdeburg.  There  are  iron 
mills,  and  the  important  royal  salt  works, 
whidi  mine  potash  and  rock  salts.  Extensive 
chemical  works  are  also  found  here.  P<^.,  1900, 
20^081 ;  1910^  16,704.  The  town  haa  been  known 
rince  806. 

STASSOV,  sht&s'df,  Vlaoimib  VASSiuxnTOE 
(1824-1006).  A  famous  Russian  musical  critic 
He  gained  his  musical  views  from  a  general 
study  of  the  world's  great  oompoeers  and  from 
association  with  Serov  (q.v.).  For  half  a  cen- 
tury after  1847  he  wrote  musical  criticism.  A 
firm  believer  in  nationalist  music,  he  vigorously 
championed  the  new  Ruitian  schodi  of  com'- 
poam  founded  1^  Balakireff  (q.v.).  Altbou^ 
his  criticism  was  often  too  polemic— some- 
times vitriolic — his  general  influence  In  wpntA- 
ing  correct  ideas  on  musical  art  was  important. 
His  writings  include:  L'AIM  Bantimi  et  M  oof- 


Digitized  by 


Google 


BTATANT 


4«I 


8TATB 


lection  miwioafo  d  Rome  (1852);  lAtet,  8ohn- 
flMHM,  and  Btrliog  m  Ruatia  { 1889) ;  and  tnono- 
grapfaa  on  Glinka,  Borodin,  and  other  Russian 
eomposers.  He  published  also  noteworthy  edi- 
tions of  the  letters  of  Olinka,  DargomyEhsky, 
Serov,  and  Mussorgsky. 

STATAIIT  (heraldic  Fr.,  standing).  In 
heraldry,  a  term  applied  to  an  animal  standing 
still,  with  all  the  feet  touching  the  ground.  If 
the  face  be  turned  to  the  spMtator,  it  is  said 
to  be  statant  nrdant,  or  in  the  case  of  a  stag, 
at  gaze.  See  Hbbaust. 

STATE  (Lat.  ««ati»,  state),  Thk.  The  theory 
of  the  state  In  ita  broadest  sense  may  be  taken 
to  cover  the  whole  field  of  political  philoeophy, 
inrolring  the  etHnprehendTe  examination  of  the 
laws  underlying  political  phenomoia.  (See 
PoLtnoAL  SciBHCT.)  In  a  narrower  sense,  the 
theory  of  the  state  is  f»Dcemed  primarily  with 
the  essential  nature  of  the  state,  its  ori^  and 
basis,  its  Tmrkms  forma,  and  propo:  fnnnion  or 
purpose. 

The  essential  demrats  of  the  state,  together 
distinffiiiRhing  it  from  other  social  groups,  are 
generu^  epiuidered  to  be  the  foUomng:  a  ter- 
ritOTial  basis  serring  as  ita  physical  foundation, 
a  population  constituting  its  citizenship,  and 
a  more  or  less  complete  form  of  political  organ- 
ization exercising  the  power  of  life  Mid  death. 
Finally,  the  state  is  a  sovereign  body,  supreme 
over  all  perstniB  on  its  territory  and  indepcwdent 
internationally. 

The  origin  and  basis  of  the  state  have  been 
explained  in  various  ways.  It  has  been  held 
that  the  state  owes  ita  gmesis  and  continuance 
to  the  will  or  eonunand  of  Qod,  a  doctrine 
used  in  the  defense  of  all  forms  of  government, 
including  democracy.  The  origin  of  the  state 
has  been  traoed  by  others  to  the  family,  and 
explained  as  a  development  of  the  power  of 
the  early  patriarchs.  Others  have  maintained 
that  the  state  was  created  by  and  exists  la 
Tirtne  of  a  voluntary  contract  to  which  the 
partiea  were  ^ther  (1)  the  government  on 
the  one  hand  and  the  people  on  the  other;  or 
(2)  separate  individuals  who  agreed  to  form  a 
poUtieal  society  and  a  government  by  a  con- 
tractual process.  Again  it  is  argued  that  the 
foundation  and  support  of  the  state  is  superior 
force.  The  modem  theoi^  is  that  the  state 
owes  its  being  to  a  historical  process  in  which 
many  or  all  of  the  foregoing  btetors  may  have 
played  a  part.  The  e]^fanati«n  of  the  present 
existence  of  a  eoOTcive  power  over  individuals 
is  generally  found  in  a  variety  of  motives  for 
(^>raience  Of  these  the  prmcipal  ones  are 
custom  or  habit,  fear,  utility,  or  tne  calculation 
of  accruing  advantages  uid  disadvantages,  and 
the  element  of  conscioua  and  rational  consent. 
The  general  tenden<^  of  political  development 
la  toward  a  state  based  on  genoal  perosption 
ol  ita  utility,  and  consequent  ctmsent  to  its 
laws. 

The  forms  of  the  state  are  three,  monarchy, 
aristocracy,  and  democracy,  according  as  polin- 
cal  power  rests  with  one,  the  few,  or  the  many. 
All  other  forms  of  government  may  be  resolved 
into  the  three  forms  enumerated.  Thus,  theoc- 
racy  is  any  one  of  these  three  forms  in  which 
the  Tolera  are  supposed  to  possess  a  special  di- 
vine sanction  for  their  govemmoit.  The  so- 
eijlect  federal  state  may  be  resolved  either  ( I ) 
into  a  union  of  many  states  for  certain  general 
piirpoaesi  or  (2)  one  state  with  a  dual  form  of 
government  and  with  sovereignty  vested  in  the 


group  as  a  whole.  Plutocracy  and  oligarchy 
are  perverted  forms  of  aristocracy.  Constitu- 
tional, despotic,  free,  when  applied  to  states, 
have  reference  to  the  method  in  which  the 
government  is  organised  or  administered,  rather 
than  to  the  form  of  the  state,  and  might  be  ap- 
plied to  any  of  the  three  types. 

As  to  the  function  or  purpose  of  the  state,  it 
has  been  held  that  its  proper  function  is  the 
development  of  the  moral  or  religions  nature 
of  its  subjects,  and  that  this  should  be  the 
controlling  purpose  of  its  activity.  Again  it 
has  beoi  maintained  that  its  function  is  merely 
to  preserve  order  anumg  ita  dtizois  and  to 
protect  them  from  external  attadc,  leaving  all 
else  to  the  domain  of  individual  initiative.  It 
is  also  held  that  the  fonction  of  the  state  is 
to  further  the  general  welfare  of  its  subjects, 
including  in  this  all  sides  of  their  life.  In 
modem  times  the  contest  lies  between  the  advo- 
cates of  the  legal  state  and  thoee  of  the  paternal 
state,  holding  respectively  the  individualistic 
and  the  socialistic  etmc^iitiona  of  the  function 
of  organized  political  society.  One  of  these 
tbeories  has  been  carried  to  the  extreme  of  a 
demand  for  anarchy,  and  the  other  to  the 
opposite  pole  of  a  demand  for  the  extension  of 
the  functions  of  government  to  the  immediate 
control  of  industrial  activity.  At  present  the 
most  widely  accepted  doctrine  is  tluit  no  gen- 
eral principle  governing  the  activity  of  the 
state  can  be  laid  down,  but  that  each  case 
of  proposed  state  action  most  be  decided  in 
accordance  with  what  appears  to  be  the  greatest 
good  to  the  greatest  number. 

A  phUoBwhy  of  politics  was  first  developed 
1^  the  classical  school  of  which  Plato,  Aristotle, 
and  Cicero  were  the  leading  exponents.  The 
most  marked  characteristics  of  the  political 
thinking  of  this  time  were  the  development  of 
political  theory  from  the  dty  as  a  basis— the 
city  state— the  complete  suliordination  of  the 
individual  to  the  state  in  the  discnsdon  of 
political  problems  and  the  emiatant  confusion 
of  political  and  ethical  theotr.  In  the  next 
great  period,  that  of  the  Middle  Ages,  political 
theory  was  interpreted  in  the  light  of  Cnristian 
theology.  A  system  of  politics  was  deduced 
from  the  joint  authority  of  the  Scriptures,  the 
writings  of  the  Fathers,  the  pbilosophy  of 
Aristcnle,  and  the  Roman  law— all  analyzed  and 

g resented  with  the  subtlest  refinement  of  which 
cholasticism  was  capable.  The  point  around 
which  political  speculation  centred  was  the  true 
and  proper  relation  between  church  and  state. 
Thomas  Aquinas  {Bumma  Tkeologica  and  De 
ReginUne  /Vtnoipum)  was  the  moni  aucceeaful 
champion  of  the  church;  Marsilius  of  Padua 
{Defensor  Pads)  and  Dante  {De  Monorchia) 
ot  the  state.  During  the  Renaissance  and  the 
Reformation  politicu  theory  made  important 
advanees.  By  the  work  of  Machlavdli  (11 
prineipe,  Discorai)  politics  was  divorced  from 
theology  and  ethics,  and  elevated  to  the  posi- 
tion of  an  independent  science.  Jean  Bodin, 
reviving  the  method  and  spirit  of  Aristotle, 
laid  the  foundations  of  modem  systematic  poli- 
tics in  hia  epoch-making  treatise,  De  Republtoa. 
In  the  revolutionary  period  of  tile  seventeenth 
and  eighteenth  cratuiies  the  so-«lled  natural- 
law  phuosophy  was  dominant.  The  fundunental 
premise  of  this  system  was  the  universal  prev- 
alence of  an  immutable  law  of  natural  justice, 
under  which  and  indqnndently  of  any  govern- 
ment all  mm  hcdd  ovtain  rl^^ts,  eg.,  life. 
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liberty,  and  property.  From  this  premiBe  fol- 
loved  the  theory  of  a  contract  as  the  basis  of 
all  legitimate  government,  the  administration  of 
government  for  the  good  of  the  parties  to  the 
contract,  and  the  of  revolution  whenever 

govemmCTt  ia  perverted  to  edfiah  ends  by  the 
rulers.  Of  these  doctrines  John  Locke  {Ttpo 
TrtatitM  of  Civil  Ooverwment)  and  Jean  Jacques 
Sousaean  (£10  oontrat  «ooiai)  were  the  most 
influential  exponndere.  During  the  same  period 
the  oppoaing  doctrines  of  the  divine  right  of 
kings  and  governmental  absolutism  were  de- 
veloped  by  Robert  Filmer  (PofrtoroAa)  and  Bos- 
aoet  (Pwittlfue  Mrtfs  de  Vioritwn  taiimte),  while 
Thomas  Hobbes  tamed  the  natnrol-law  theory 
to  the  def^ise  of  abeolutism  (The  LeoiathoM). 
As  opposed  to  the  a  priori  e<»eq»tion  of  these 
writ^^  Mraitesquiea  (Baprit  de»  lois)  placed 
the  study  of  political  sdenoe  upon  an  Mstorieal 
basis. 

The  modem  theory  of  politics,  dating  from 
the  reaction  against  the  excesses  of  the  French 
Revolution,  is  based  on  the  historical-scientifle 
premise  that  all  institutions  are  the  product  of 
an  evolutionary  movement  in  which  the  con- 
scious will  of  mdividuals  plays  a  comparatively 
unimportant  part.  The  method  followed  is  his- 
torical and  comparative,  in  contrast  to  the 
deductive  style  of  the  preceding  school.  The 
numerous  problems  arising  out  of  the  develop- 
ment of  modem  democracy,  those  Involved  in 
nationalism,  federalism,  and  imperialism,  and 
the  determination  of  the  propel  function  of 
govemnwDt,  are  the  qneetiona  upcm  whidi  gen- 
eral attention  is  flzea. 

Bibliography.  Mohl,  Qtaohiehte  und  Littered- 
fur  (for  SiaatauAaMntchaftm  (Erlangen,  1856- 
68) ;  Francis  Lieber,  Legal  and  Polxtioal  Her- 
meneuHoa  {3d  ed.,  St.  Louis,  1880);  P.  A.  R. 
Janet,  Htstotre  de  la  scienoe  politique  done  ses 
raipportt  aveo  la  morale  (3d  ed.,  2  vols.,  Paris, 
1887);  Henry  Sidgwick.  Mlementi  of  Politiea 
(hoaion,  1897);  Bernard  Bosanquet,  The  PhU- 
otophioal  Theory  of  the  State  <ib.,  1809); 
Woodrow  Wilson,  The  State  (new  ed.,  Boston, 
1901);  J.  K.  Bluntschli,  Theory  of  the  State 
(3d  Ehi^sh  ed.,  from  6th  German  ed.,  Oxford, 
1901);  W.  W.  Willoufl4iby,  Examination  of  the 
Nature  of  the  State  (New  York,  1003) ;  T.  D. 
Woolsey,  Political  Science  on  the  State:  Theo- 
retically and  Practicaily  Ooneidered  (new  ed., 
2  vols.,  ib.,  1006) ;  W.  A.  Dunning,  History  of 
PoHtioal  Theoriee  (ib.,  1006) ;  Walter  Bageho^ 
Phytiee  and  PoUHet,  "Intematicmal  Sdoitifle 
Series."  vol.  11  (new  ed.,  ib.,  1006) ;  J.  W.  Jenks, 
PrtMoiptM  of  Politiee  (ib.,  1000) ;  L.  T.  Hob- 
house,  Social  Evolutioti,  and  Political  Theory 
(ib.,  1911) ;  Francis  Lieber,  Manual  of  Political 
Ethiee  (2d  rev.  ed.  by  T.  D.  Woolsey,  2  vols.. 
PhiUddphta,  1011);  Sir  Frederick  Pollock, /»- 
troduotion  to  tlie  History  of  the  Science  of 
Politics  (new  ed.,  London,  1011);  Selbome, 
The  State  and  the  OMiem  (ib.,  1018);  A.  L. 
Lowdl,  PuhUe  Opinton  and  PomUar  Oovemment 
(New  York,  1913) ;  Franz  Oppenheimer,  The 
State:  Its  History  and  Development  Viewed  So- 
cioloffioaily,  Eng.  trans,  by  J.  M.  Oitterman 
(Indianapolis,  1014) ;  F.  W.  Coker,  Readmga  in 
Politioal  Philosophy  (New  York,  1914) ;  R.  G. 
Gettell,  Pro&Iemt  «n  Political  Evolution  (Bos- 
ton, 1914) ;  H.  J.  Ford,  Natural  History  of  the 
State:  IntroduotUm  to  Ptaitiaat  Sdenoe  (Prince- 
ton, N.  J.,  191S).  See  Otmanrurnm;  Govdn- 
UNT;  Pounau.  SoBircaE;  SoviBEiainTf 

STATE,  Ddabthent  or.    One  of  the  10 


executive  departments  of  the  government  of  the 
United  States,  presided  over  by  a  secretary 
who  is  a  member  of  the  cabinet  (q.v.)  and  next 
in  the  line  of  suooession  to  the  presidency  after 
tiie  Viee  President.  In  rank  the  Seputment  of 
State  stands  first  amoiw  the  otiwr  ac|Mutment8 
and  is  also  the  oldest  In  point  of  origin.  It 
was  in  fact  the  Iceical  successor  of  the  old 
Department  of  Foreigii  Affairs  created  In  1761 
and  presided  over  first  by  Robert  R.  Livingston 
and  afterward  by  John  Jay.  The  Department 
of  State  is  the  organ  of  communication  between 
the  government  of  the  United  States  and  all 
foreign  goveramenta,  as  well  as  with  the  gov- 
ernors of  the  individual  States.  The  Secretuy 
of  State  conducts  all  such  oorrespondenoe  and 
has  charge  of  the  n^otlation  of  all  treaties  and 
conventions;  he  preserves  the  originals  of  all 
treaties,  public  documents,  and  correspondoice 
with  foreign  govemments  as  well  as  of  the  laws 
of  the  United  States;  he  publiahes  all  statutes 
and  resolutions  of  Congress  and  proclamations 
of  the  President;  he  is  the  custodian  of  the 
great  seal  which  is  affixed  to  all  commissions 
of  appointment  requiring  the  oonnnt  of  the 
Senate,  proclanutions,  warrants  tor  extraditi<m, 
pardons,  etc.,  emanating  from  the  President; 
deals  with  the  ambassadors  to  foreign  coun- 
tries; issues  and  keeps  a  record  of  passports 
granted  to  American  citizens  traveling  abroad; 
issues  warrants  for  the  extradition  of  criminals 
to  be  delivered  to  foreini  governments;  presents 
foreign  ministers  to  the  President;  eic.  He 
makes  an  uinual  report  of  the  emduct  of  foreign 
affairs  for  the  year,  publishes  the  ecnsalar 
reports  and  the  "foreign  relations"  of  the  United 
States,  and  performs  such  other  duties  relative 
to  the  conduct  of  foreign  affairs  as  the  President 
mry  direct. 

The  following  is  a  list  of  the  Secretaries  of 
State  from  the  organization  of  the  department 
in  1769  to  the  presoit,  with  the  dates  of  their 
appt^ntanent :  John  Jay,  holding  over  ( as 
former  Secretary  of  Fordgn  Affairs),  Ifarch, 
1789;  Thomas  Jefferson,  September,  1789 
(seated  March,  1790) ;  Edmund  Randolph, 
January,  1794;  Timothy  Pickering,  December, 
1706;  John  Marshall,  May,  1800;  James  Madi- 
son, March,  1801;  Robert  Smith,  March,  1800; 
James  Monroe,  April,  1811;  Ji^n  Q.  Adams, 
March,  1817;  Henry  Clay,  March,  1826;  Martin 
Van  Buren,  March,  1829;  Edward  Livingston, 
May,  1831;  Louis  HcLane,  M^,  1838;  John 
Fomrth,  June,  1834;  Daniel  Webster,  Uandi, 
1841;  Hwfa  8.  Legare.  May,  1843;  Abel  P. 
Upshur,  July,  1843;  John  Nelson,  February, 
1844;  John  0.  Calhoun,  March,  1844;  James 
Buchanan,  March,  1846 ;  John  M.  Clayton, 
March,  1840 ;  Daniel  Webster,  July,  1860 ; 
Edward  Everett,  November,  1862;  William  L. 
Marcy,  March,  1863;  Lewis  Cass,  March,  1867; 
Jeremiah  S.  BUck,  December,  1860;  William  H. 
Seward,  March,  1861;  Ellhu  B.  Washburn^ 
March.  1860;  HamUton  Fish,  March,  1860; 
William  M.  Evarts,  March,  1877;  James  O. 
Blaine,  March,  1881;  Frederick  T.  Freling- 
huysen,  Deconber,  1881;  Thomas  F.  Bayard, 
March,  1886;  James  O.  Blaine,  March,  1880; 
John  W.  Foster,  June,  1802 ;  Walter  Q.  Qresfaam, 
March,  1803;  Richard  Olney,  June,  1805;  John 
Sherman,  March.  1897;  William  R.  Day,  April, 
1808;  John  H^,  September.  1808;  Elihu  Root, 
July,  1006;  Robert  Bacon,  Januair,  1000; 
Philander  C.  Knox,  Mardi,  1009;  William  J. 
B17M1,  March,  1018;  Robert  Lansing,  June,  lOlS. 
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CuiEnlt  Hiatory  of  the  Ihparttiuni  of  State 
(Waahiurton.  1001). 

STATi  00N8TABUI.ABT.  See  IbuiABT 
Poucc. 

STATE   TOBBSTBT.     8w   LirMm  Ih- 

DnSTBY. 

STATEV  (Bt&fen)  XSItAND.  An  ishuul  of 
New  Torir  ocHutito^ig  Riehmond  County,  and 
since  1898  the  Borough  of  Biehmond,  New  York 
City  (q-v.)  (Map:  New  Yodc  City  and  Vicinity, 
B  8).  It  Ib  distant  a  little  more  than  five  miles 
from  the  sontbem  extremity  of  Manhattan 
Islaiid,  and  is  separated  from  Long  Island  on  the 
east  by  The  Narrows,  which  ooDnect  the  upper 
New  York  Imy  with  the  lower  bay.  Staten  luand 
is  triangular  in  fonn,  about  18  ^  miles  long* 
from  northeast  to  soutliweBt,  and  nearly  eio^t 
miles  wide.  Its  area  is  about  70  square  mues. 
Two  ranges  of  hills  oocur  in  the  northeutem 
portion  of  the  island,  and  here  the  highest 
altitude,  400  feet,  is  reached,  one  mile  from 
the  shore  line  of  Tho  Narrows.  From  this  point 
the  land  slopes  to  the  south  to  the  level  01  the 
coastal  plain,  while  along  the  west  coast  there 
are  ocmsidenble  areas  of  salt  marshes.  The 
Narrows  are  c<niiiiisnded  br  Forts  Tompkins 
and  Wadsworth.  The  chief  villages  are  New 
Brighton,  West  New  Brighton,  Port  Richnumd, 
Stapleton,  and  Tompkinsville  along  the  north 
shore,  and  Tottenville  (Bentley  Manor)  on  the 
southwest  coast.  Part  of  the  island  was  granted 
by  the  Dutch  West  India  Company  in  103S  to 
David  Pietersen  de  Vriea,  who  established  a  settle- 
ment  at  Oude  Dorp,  near  Soutii  Beach,  fat  1041. 
In  the  BilU^  mansimi,  buUt  by  Captain  Chris- 
topher Billopp  about  1068  and  still  standing,  a 
peace  conference  was  held  on  Sept.  11,  1770, 
between  Lord  Howe  and  Benjamin  Franklin, 
John  Adams,  and  Edward  Rutledge. 

STATE  BiaHTS,  or  STATES^  BiaHTS.  A 
term  referring  to  the  ri^ts  of  individual  states 
as  compared  with  the  Federal  government.  In 
the  United  States,  the  tenn  is  used  to  denote  a 
view  prendling  in  some  aectacms  with  regard  to 
the  nature  of  uw  Union.  Aoemding  to  tUs  view 
the  Union  was  a  ooavpaet  of  sovmign  and  inde- 
pendent States;  the  Federal  gov^nment  was  the 
mere  agent  of  the  States  as  principals;  the 
primary  all^^iance  of  the  individual  was  to 
Ids  State  rather  than  to  the  United  States. 
In  effect  tiiis  view  upheld  the  right  of  a  State 
to  interpose  its  authority  when  the  central 
government  enacted  oppressive  or  unoonstitu- 
naoal  lawa  (See  NuuiFKUunoir.)  Many  po- 
lltioal  leaders  had  contended  for  this  view  with 
reference  to  the  oontrov^y  over  slavery.  Many 
of  the  Southern  States  held  to  the  States'-ri^ts 
view  of  the  Constitution,  althou^  some  of  them 
were  not  nullifiers.  Early  in  the  nineteenth  cen- 
tury, particularly  at  the  time  of  the  War  of 
1812,  the  States'-rights  view  was  stnmg  in  the 
NorUi  and  East,  and  was  not  entirely  aMndoned, 
but  became  the  view  and  support  of  the  slavery 
fatterest.  It  is  no  longer  a  constitutional  ques- 
tion. In  the  Oerman  Empire,  States'  Ri^ts,  or 
Particularism,  as  the  Germans  call  it,  is  very 
strcHig,  and  has  caused  many  great  constitu- 
tiOTal  struggles  in  that  country.  The  Imperial 
Constitution  ncogaizea  a  large  sphere  of  auton- 
omy of  the  individual  states,  and  some  of  those 
in  south  Germany  enjt^  rights  which  are  sur- 
viviOs  of  the  Ctmfedention.  See  DAancovTH 
CoLUBnc  Case. 

STATES,  PWUL4B  Nahks  <»r.  Badger  State; 
Wlaemain,  bam  the  animal. — Boy,  or  Otd  Bay, 


3  STATES 

State;  Massachusetts,  from  the  earliest  settle- 
ments on  the  bay,  called  "Bay  Colony." — 
Bayou  State;  Mississippi,  from  the  number  of 
its  bayous  (rivulets)  .—Aear  State;  Arkansas, 
from  the  animal. — Bewoer  State;  Orc^n,  from 
the  animal. — BUtt^ewater  State;  Nebraska,  for- 
merly so  called  frinn  the  dark  oolor  of  its  rivers; 
now  known  as  the  Tree-planter  State.— Blteord 
StaU;  South  Dakota.  Hie  word  'Oilissard." 
of  obscure  origin,  was  used  early  in  the  sense 
of  a  blow  or  discharge  from  a  gun;  now  a 
severe  storm. — Bhte  Oraee  State;  Kentucky, 
from  its  blue  grass. — Blue  Hen  State;  Delaware. 
The  term  is  said  to  have  originated  from  game- 
cocks of  a  breed  of  blue  fowl.  This  lacks 
proof.— BItw  Late  State;  Conneotient.  See  Bluk 
Laws.— J^reod  and  Butter  State;  Minnesota, 
from  its  wheat  and  dairy  producte. — Buckeye 
State;  Ohio,  because  of  the  horeechestnut,  popu- 
larly called  buckeye. — Bullion  State;  Missouri, 
from  the  sobriquet  "Old  Bullion,"  applied  to 
Senator  Thomas  Hart  Benton  of  that  State  from 
hie  stand  for  gold  and  silver  cnrrracy. 

Centennial  State;  Colorado,  admitted  into  the 
Union  in  the  Centennial  year,  1878^-(7e»tfial 
State;  Kansas,  from  its  UxMkUm.—Oont  Oraeker 
State;  Kentudcy,  perhaps  because  of  the  great 
use  of  com  as  food. — Cotton  State;  Alabama, 
the  coitral  State  of  the  cotton  belt. — Cracker 
State;  Georgia,  from  the  poor  white  population, 
often  called  Crackers.— <7reoI«  State;  Louisiana, 
from  its  many  descendants  of  French  and  Span- 
ish settlers.— Z>arik  and  Bloodif  Qround;  Ken- 
tueky,  in  wly  times  the  scoie  ol  frequent 
Indian  wars.— fKomoful  Staie;  Odaware,  from 
its  small  size. — DonUnionf  Ancient  or  Old;  Vir- 
ginia, from  early  documents  in  which  there  are 
allusions  to  "the  Colony  and  Dominion"  of  Vir- 
ginia, or  "the  Dominion"  of  Virginia,  and  "the 
Ancient  Colony  and  Dominion." — Egypt;  Sou^- 
em  Illinois,  from  its  all^i;ed  intellectual  dark- 
ness or  its  fertile  soil — El  Dorado;  California. 
El  Dorado  (q.v.)  was  the  name  of  a  fictitious 
region  or  city  abounding  in  gfAd^ — Empire  State; 
New  York,  from  its  siie,  wealth,  and  population. 
— Empire  State  of  the  South;  Geon^  from  its 
enterprise. — Evergreen  Staie;  Wmabingttm.— 
Eaoeleior  State;  New  York,  fran  the  m&to  on 
its  seal  (adopted  1778). 

Preeetone  State;  Connecticut,  from  its  free- 
stone quarries. — Oem  of  the  Mountaine;  Idaho, 
a  rendering  of  the  State  name  (Indian). — 
Golden  State;  California,  from  its  gold  mines.— 
Gopher  State;  Minnesota,  fnw  we  anlmoL— 
Qnmite  State;  New  HamMhlre,  from  its  granite 
hills. — Oreen  Mountain  State;  Vermont,  from 
the  Green  Mountains, — Hawkeye  State;  Iowa. 
Apparently  an  allusion  to  J.  G.  Edwards,  famil- 
iarly known  as  "Old  Hawkeye,"  editor  of  the 
Burlington  Patriot,  now  the  Hawkeye  and  Patriot, 
— Hooeier  State;  Indiana.  Its  origin  is  obscure, 
— J  ay  hawker  Sta^e;  Kansas,  from  a  derisive 
epithet  applied  to  James  Montgomery  and  his 
men,  who  took  part  in  the  territorial  troubles.- 
Keyetone  State;  Pennsylvania,  probably  because 
it  was  the  central  State  of  the  Union  at  the 
formation  of  the  Constitution. — Lake  State; 
Michigan. — Land  of  Steady  Hahite;  Connecti- 
cut. See  Bun  Laws. — Little  Rhody;  Rhode 
Island,  from  its  small  size. — Lone  Star  State; 
Texas,  from  the  single  star  in  the  flag  of 
the  Tteas  R^nblie  (18^-46) .—Lumber  StaU; 
Maine.— Jfoffnolia  State;  Minrissippi,  from  its 
many  magn^ia  trees.— ifonnow  State;  Utah. — 
Mother  of  Preeidente;  mrginia,  because  the 


Digitized  by  Google 


8TAXBSB0B0 


404 


8TATB  TBIAIS 


birthplace  of  eight  Ptesidents. — Mother  of 
8tatet;  Virginia,  because  the  first  settled  of 
the  States. 

ilew  England  of  the  West;  Minnesota. — ?iutmeg 
State;  Connecticiit,  in  allusion  to  the  allored 
nannfaetnre  of  wooden  nntmegs  there. — Old 
Colony;  That  part  of  MassachuMtta  which  up 
to  1692  was  the  Plymouth  Colony. — Old  Line 
State;  Maryland,  probably  from  the  "Maryluid 
Line"  distuignisbed  in  the  Revolution. — Old 
^orth  State;  North  Carolina.— PaIm«t<o  State; 
South  Carolina,  from  the  device  on  its  seal. — 
Panhandle  State;  West  Virginia,  from  the  ir- 
regular section  of  the  State  northward  between 
PnmBylTania  and  Ohio. — Pelioan  State;  Louisi- 
ana, from  the  device  on  its  aeaL — Peninat^ 
State;  Florida,  from  its  location. — Pine  Tree 
State;  Maine,  from  the  device  on  its  seal, 
adopted  in  1820. — Prairie  State;  Illinois,  from 
its  prairies. — Sage-Brueh  State;  Nevada,  from 
the  plant. —  Silver  State;  Nevada,  from  its  sil- 
ver mines. — Sucker  State;  Illinois,  because  in 
early  days  tiie  miners  returned  from  "up  river" 
at  the  season  when  the  sucker  migrated.  The 
term  was  first  used  about  1833. — Sunflower 
State;  Kansas^ — Tree-planter  State;  N^iraska. — 
Turpentine  State;  North  Carolina. — Volunteer 
State;  Tennessee,  from  its  nimiber  of  ^ietments 
in  old  wars. — Web-Poot  State;  Oregon,  frran  the 
quantil7  of  rain  which  falls  there. — W<Averine 
State;  Michigan,  fr<Hn  the  animal. 

STATESBOBO,  stfits^r-A.  A  city  and  the 
county  seat  of  Bulloch  Co.,  Oa.,  00  miles  north- 
west of  Savannah,  on  the  Central  of  Georgia  and 
the  Savannah  and  Btatesboro  railroads  (Hap: 
Georria,  £  3).  It  contains  the  First  Congres- 
sional District  Agricultural  College  and  a  good 
high  school.  There  is  a  cottonseed-oil  mill,  and 
a  trade  in  cotton,  watermelons,  and  cantaloupes 
is  carried  on.    Pop.,  1900,  1197;  1910,  2629. 

STATE'S  EVIDENCE  (or,  in  England, 
Kino's  or  Queen's  Evii»nge).  A  popular 
phrase  used  to  denote  the  testimony  given  by 
an  aecompHee  fn  the  oommlsslon  of  a  crime 
•gainst  the  other  accmnplices  on  their  trial, 
under  an  agreement  or  understanding  with  the 
prosecnting  officer  that  the  witness  shall  not 
be  brought  to  trial  for  his  part  in  the  crime,  in 
consideration  of  his  aid  to  the  state.  Such  an 
agreement  or  uDderstanding  on  the  part  of 
the  prosecution  is  not  valid  and  enforceable  as 
a  matter  of  law,  but  in  practiee  tooh  agreements 
are  usnally  adhered  to  by  the  prosecutor  as  a 
matter  of  good  faith  and  are  conntenuieed 
by  courts  as  a  justifiable  and  proper  means  of 
securing  convictions  for  crime.  Where  a  con- 
fession is  obtained  under  promise  of  immunity 
by  the  prosecutor,  who  subsequently  revokes 
the  promise  and  puts  the  offender  on  trial  it  is 
the  general  rule  that  the  confession  cannot  be 
used  against  the  person  making  it.  In  several 
states  there  are  statutes  providing  thai  there 
shall  be  no  conviction  for  crime  npon  the  uncor- 
roborated  testimony  of  an  accomplice.  In  ap- 
plying this  stotute,  whether  a  witness  is  an  ac- 
complice whose  testimony  requires  corroboration 
is  a  question  for  the  jury,  unless  the  facts  are 
undisputed  or  the  question  rests  upon  some  rule 
of  law,  where  it  must  be  passed  upon  1^  the 
court.  See  Acob3B8obt;  Acxuhpuce;  Principal. 

8TATES-OENZBAL  ( Fr.  itata-g^nHaua) . 
The  name  givni  to  the  ctmvoeatlon  of  the 
representative  body  of  the  three  orders  of  the 
Frmeh  Kingdom,  rqiresenting  the  nobility, 
clergy,  and  bourgetdsie  or  tiert  itat  (Third 


Estate).  As  early  as  the  time  of  Charlemagne, 
there  were  assemblies  of  clergy  and  nobles  twice 
a  year  to  deliberate  on  matters  of  public  impor- 
tance, and  in  these  assemblies  the  extensive  body 
of  laws  bearing  the  name  of  tiie  Oapltolaries  m 
Charlemagne  was  enacted.  These  naticmal  ow- 
vocations  seem  to  have  ceased  to  he  held  at 
the  time  of  the  final  disruptiffli  of  the  Carlovin- 
gian  realm,  about  70  years  after  Charlemagne's 
death.  Fr<nn  that  tune  there  is  no  trace  of 
a  national  assembly  in  France  till  1302,  when 
the  4iat»-g4niraiUB,  including  the  three  orders, 
clergy,  nobles,  and  citizens,  were  convoked  by 
Philip  the  Fair,  with  the  view  of  saving  weight 
to  the  King's  coarse  in  his  quarra  wrai  Pope 
«oniface  VIII.  In  1308  Philip  obtained  from 
the  statee-graeral  a  condemnation  of  the  Kni^te 
Templars.  During  the  Hundred  Years*  War 
(1337-1463)  they  were  frequently  convoked, 
and  played  an  Important  rOle  in  connection  with 
revenue  and  taxation.  Not  a  law-making  body, 
they  enabled  the  voice  of  the  nation  to  assert 
itself  against  abusea  of  royal  power.  As  n^alty 
became  more  abst^ute,  and  a  standiiw  army 
made  the  soverdgn  less  dependoit  i^mni  nnanclal 
grants  from  his  subjects,  the  aummouing  of  the 
stotes-general  gradually  ceased.  The  advisers 
of  Louis  XIII  oonvdiea  the  stotes-general,  after 
a  long  interval,  in  1014,  but  ihey  were  soon 
dismissed  for  looking  too  closely  into  the 
finances;  from  that  time  there  was  no  convoca- 
tion of  the  states-general  till  the  memorable 
meeting  in  1780,  initiating  the  French  Revolu- 
tion. The  8tate»genaral  voted  1^  orders,  but 
in  1789  the  Third  Estate  refused  to  abide  by 
a  r^ulation  which  enabled  the  other  two  orders 
to  combine  against  it.  They  insisted  that  the 
vote  should  be  by  members  in  a  single  body 
(with  the  Third  Estate  as  numerous  as  the 
other  two  orders  combined),  and  th^  achieved 
their  object  by  constituting  themselves  the  Na- 
tional Assembly-    See  French  RxvoLTmoN. 

The  name  States-General  is  also  applied  to  the 
existing  l^slative  body  of  the  KinguMU  of  tiie 
Netherbncu  (q.T.),  as  was  formerly  the  ease  In 
the  Repnblie  of  the  Netiierlands  nrom  1698  to 
1796. 

Bibliography.  A.  C.  Thibaudeau,  Hiatoire 
dee  EtatB-gin4rawo  en  Pranoe  (2  vols.,  Paris, 
1843) ;  Theodore  Juste,  Hietoire  dee  Etate-gSni- 
raum  dee  Page'Baa  (2  vols.,  Brussels,  1864); 
A.  Desjardins,  Btate-gtn^raua,  leur  influence 
eur  le  gouvernement,  etc.  (Paris,  1871);  Van 
Riemsdiyk,  De  Qriffie  van  Hare  Hoog  Mogenden 
(The  Hague,  1886) ;  Q.  I^oot,  Hietoire  dee  Btate- 
gin^raua  JSS5~16U  (Paris,  1888) ;  Adalbert 
Wahl,  Studien  eur  Vorgeat^tiohte  der  frameie- 
iecHen  ReoolutiMt  (TObingen,  1901 ) . 

STATES  OF  THB  CmTBCH.  The  territory 
in  Central  Italy  formerly  under  the  temporal 
sovereignty  (rf  the  holy  see.  For  their  histffl7, 
see  PtfAL  Staiw;  and  for  the  theory  inv<dved, 
Tkuporai.  Powpl 

STATES'  BJOHTS.   See  State  Rights. 

STATKS'VTLLE.  A  city  and  the  county  seat 
of  Iredell  Co.,  N.  C,  44  miles  north  of  Charlotte, 
on  the  Southern  Railway  (Map:  North  CJaro- 
lina,  B  2).  One  of  the  State  experiment  farms 
is  just  outeide  t^e  city  limits.  There  are  furni- 
ture factories,  flour  mills,  cotton  mills,  tan- 
neries, foundries,  tobacco  factories,  a  large  h^- 
harium,  uid  inmworiu.  Here  are  the  Statos- 
ville  Female  Otdlwe  and  Long's  Sanitarium. 
Pop.,  lOOOv  8141 ;  1910,  4599. 

STATS  TBIAIA   In  En^ish  law,  a  phrase 
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employed  to  denote  M&H  InTplving  offenset 
again^  the  state,  or  which  determine  qneetions 
concerning  the  duties  and  priTil«re8,  etc.,  of 
important  officers  of  the  crown.  The  first  col- 
lection of  State  Trials  appeared  in  171S;  a  sec- 
ond in  1730;  a  third  in  1742;  Hargrave's  edition 
in  10  Tohunee  in  1776-81 ;  and  between  1809  and 
1820  the  fifth  editi<m  in  83  volumes  was  pub- 
lished. This  edition  is  the  one  now  used,  and 
is  known  as  "Howell's  State  Trials,"  after  the 
real  editor,  Thomas  Bayley  Howell,  who  com- 

Eiled  the  work,  although  the  name  of  one  Cob- 
ett  spears  as   editor  on  the  title-page  of 
volume  I.    A  new  seriea  covering  years  from 
1820  to  1868  was  published,  under  the  super- 
Tision  of  a  ParliomiBntarT  Committee,  in  &f^t* 
Tcdumea    ( 1888-98 ) ,   ineluding  all  important 
eases  in  constitutional  and  international  law. 
8TATIA.    See  Eustatius  Islaitd. 
STATIC    (stfttn&)    ELECTBICrnr.  See 
ELECTBicirr. 

STATICS,  st&t^s  <from  Ok.  trrartK&t,  relat- 
ing to  standing).  Hiat  branch  of  mechanics 
which  treats  of  the  properties  of  material  bodies 
when,  under  the  action  of  forces,  th^r  motion 
is  not  chani^m;.  Tli^  are  then  said  to  be  in 
equilibrium.  See  EguiUBBinii;  Obafhio  Stat- 
108;  MECHAnioe. 

STATIC  SENSE.  In  dose  anatomical  con- 
nection with  the  cochlea  of  the  inner  ear  there 
are  in  man  and  most  other  vertebrates  three 
bent  tubes  of  boue  inclosing  three  membranous 
tubes,  filled  with  and  floating  in  a  fluid,  and 
near  the  otolith  apparatus.  (See  Ear,  Internal 
Bar,  and  lUueiration.)  We  now  have  evidence 
for  rqi;arding  than  and  the  otolitii  apparatus  as 
the  organs  of  a  static  sense,  by  which  is  meant 
( 1 )  that  they  constitute  a  uiysio1(^[ical  appara- 
tus for  tbe  maintenance  of  equilibrium  (prob- 
ably, also,  for  the  maintenance  of  muscular 
tonicity) ;  (2)  tiiat  any  irregularity  in  their 
operation  makes  itself  felt  mentally  as  giddiness 
or  dizziness;  ud  more  doubtfully  (3)  that  an 
acceleration  or  a  diminution  ox  the  rate  of 
movement  of  tiie  body  as  a  whole  so  affects 
them  as  to  set  up  seal  Rations  which  are  inter- 
preted as  what  has  very  loosely  been  termed 
a  "sense  of  translation."  Ccmsult:  Mach,  Be- 
wegungtempfindungm  (Leipzig,  1875) ;  Wundt, 
Phyaiologiaohe  Pgpohologie  (6th  ed.,  lb.,  1908; 
Eng.  trans,  by  Titchener,  New  York,  1906) ; 
McKendrick,  The  Internal  Ear,  in  E.  Scl^fer, 
"Textbook  of  Physiology"  vol.  U  (ib.,  1900); 
Titchener,  Textbook  of  Ptmkolom  (ib.,  1010). 

STATI0VEB8*  BAH..  The  gulldhouse  of 
the  "Master  and  Keepers  or  Wardens  and  Com- 
monalty of  the  Mystery  or  Art  of  Stationers  of 
the  City  of  London,"  now  situated  near  Lndgate 
Hill  in  Ltmdon.  This  company,  which  had  been 
preceded  by  a  voluntary  association  as  early  as 
1403,  was  incorporated  in  IS56.  For  nearly 
300  years  it  regulated  the  publication  of  all 
books  in  England.  Since  the  passage  of  the 
copyright  law  (18^),  r^stration  is  no  longer 
compulBory,  but  it  is  necessary  for  seeuruig 
ccmyright.  For  a  history  of  the  company,  con- 
sult the  first  volume  of  E.  A.  Arber's  valuable 
Transcript  of  the  Statumera'  Regiatert,  ISS^ 
16J^  (6  vols.,  London,  1875-94). 

STATIONS  (Lat.  statio,  from  stare,  to 
stand).  A  name  applied  in  the  Roman  Catholic 
church  to  certain  places  which  are  appointed 
to  be  visited  as  places  of  prayer  at  which  a 
ritual  Is  appointed  on  specified  "station  days." 
The  word  is  also  employed  in  reference  to  a 


popular  devotional  practice  of  the  Roman  Catho- 
lic church,  known  as  that  of  "the  stations  of 
the  cross,"  which  became  common  after  the 
middle  of  the  seventeenth  century.  The  number 
of  the  stations  is  commonly  fourteen;  the  sub- 
ject of  all  is  a  sort  of  pictorial  narrative  of 
the  passion.  The  devotion^  ezerciss  is  per- 
formed by  kneeling  at  tbe  several  stations  in 
suecession,  and  reciting  certain  praym,  or  join- 
ing in  their  recitation  by  the  priest.  Consult 
Herbert  Thurston,  The  Stations  of  the  Cross 
(Loudon,  1900).   See  Via  E>ol(»osa. 

STATIS^CS.  Etymologicallv,  the  science  of 
states.  The  word  seems  to  have  been  introduced 
into  England  about  the  beginning  of  tbe  nine- 
teenth eentury.  It  came  into  use  in  Germany 
about  half  a  century  eurlier,  and  was  tiiere  ap- 
plied to  lectures  or  books  upon  descriptive  politi- 
cal science,  of  which  the  Statesman's  Year  Boob 
and  the  Almanaoh  de  Qotha  are  typical  modem 
r^resentativea.  If  either  of  these  annual  publi- 
cations be  imagined  stripped  of  its  nuifierical 
stat^ents,  a  fair  notion  is  left  of  Achenwall's 
OutUnes  of  Modem  PoUtieal  Boienoe  ("Abrias 
der  nenesten  Staatawissenschaft,**  etc.,  1740), 
which  opois  with  the  statemmt;  "The  notim 
of  statistics  so  called,  i.e.,  the  political  science 
of  the  several  kingdoms,  is  very  differently 
understood,  and  among  the  many  books  on  the 
subject  it  is  not  easy  to  find  any  one  that 
agrees  with  the  rest  in  the  number  and  the 
arrangement  of  its  parts."  The  title  "Statistics" 
thus  adopted  by  Achenwal!  established  itself  as 
the  prvrailing  name  for  a  sort  of  descriptive 
political  science,  which  had  existed  long  before 
as  the  Elzevir  BepubUos  and  tike  writings  of 
Conring  illustrate,  and  which  maintained  Itself 
at  the  universities  and  before  the  public  in 
Germany  until  into  the  nineteenth  century. 

Meantime  in  England  a  different  line  of 
work  had  b^un  aliout  the  middle  of  the  seven- 
teenth century,  after  the  disastrous  visitations 
of  the  pla^e  had  aroused  interest  enough  in 
the  mortality  it  did  so  much  to  swell  to  cause 
mnekly  reports  of  the  burials  and  later  of  the 
christenings  in  London  to  be  puUished.  The 
keen  interest  in  the  methods  of  observation  and 
measurement  which  culminated  in  and  were  re- 
enforced  by  the  Royal  Society,  chartered  in 
1062,  induced  Cf^t.  John  Oraunt  to  apply  meth- 
ods of  observation,  induction,  and  meaanrement 
to  the  births  and  deaths  of  London.  He  pre- 
sented to  the  Royal  Society  in  1662  his  "Ob- 
servations on  the  BiDs  of  Mortally."  the 
foundation  of  statistics  as  that  word  is  now 
understood.  It  was  then  called  "political  aritii- 
metic."  Siisonilch  in  1741  hailed  Graunt  as 
a  scientific  Columbus  who  had  discovered  a 
new  continent  and  confessed  himself  Graunt's 
disciple,  but  showed  no  knowledge  of  Achenwall's 
work  and  made  no  use  of  the  name  "statistics." 
Gradually  th^  word  "statistics"  spread  to  Great 
Britain,  where,  in  1708,  Sir  Jtdu  Sinclair  pub- 
lished his  BtaUstioal  Account  of  Scotland.  The 
word  was  taken  up  by  Malthus  in  editions  of 
his  Principle  of  Population  after  the  first,  and 
in  such  connection  as  to  indicate  that  he  bor- 
rowed it  from  Sinclair.  Malthus's  subject  mat- 
ter was  in  the  line  of  previous  writers  on  politi- 
cal arithmetic.  Meantime  the  study  of  political 
arithmetic,  bom  in  England,  extended  to  tiie 
Continent,  gradually  displadi^  the  older  statis- 
tics of  Achoiwall,  sometimes  called  "unlversii? 
statistics,"  from  its  prevaleooe  as  a  sid>Jeo« 
of  nuivenity  leeturea  Perhaps  the  most  smk- 


Digitized  by 


Google 


8TATZBTI08 


466 


8TAXIBTKW 


ing  difference  between  the  two  notions  of  statis- 
tiM,  the  older  and  the  newer,  is  that  the  former 
la  purely  descriptive  and  takes  do  acoount  of 
the  underlying  notion  of  modem  sdoioe,  the 
notion  of  causation,  while  the  latter  subordi- 
nates description  to  explanation,  or  an  attempt 
at  explanation.  At  the  same  time  it  would 
be  inconslBtent  with  present  usage  to  limit  the 
word  statistics  any  further  than  to  say  that 
it  refers  to  the  results  that  may  be  obtained 
in  any  field  of  reali^  by  methods  of  counting 
and  that  these  methods  are  mainly  employed  in 
the  study  of  societies  politically  organized  into 
states. 

Methods  of  ooimting  apply  especially  to  the 
study  of  human  societies,  because  in  uiem  the 
individual  units  are  widely  differait,  and  it  is 
with  the  differences  almost,  as  mudk  as  with 
the  resemblances  between  individuals  that  sci- 
ence is  concerned.  In  the  organic  sciences  tuid 
to  a  less  extent  in  the  sciences  of  plant  and 
animaP  life,  the  units  taken  for  purposes  of 
investigaticm  resemble  one  another  far  more 
elosely  than  human  individu^  do,  or  at  leart 
their  resenblances  are  far  more  obvioiu  and 
for  man's  purposes  more  important  than  th^r 
differences.  In  other  than  the  social  sciences, 
therefore,  the  observation  of  one  or  a  few 
units  may  serve  as  a  basis  for  general  state- 
ments about  the  group,  but  In  human  societies 
it  is  frequently  necessary  to  ascertain  the  exist- 
ence, or  nonexistence,  of  a  particular  char* 
acteristic  in  every  member  of  the  group.  This 
iuTotvea  oountinft  and  results  In  a  statement  in 
■ome  nnmtfiea]  form,  as  a  peroentage,  an  vrer- 
age,  or  a  aeries  of  figures  showing  ue  distiibn- 
wm  of  the  eharaeteratio  among  uie  members  of 
the  group.  This  indicates  a  fundamental  rea- 
son far  the  imperfect  development  of  methods  of 
measurement  in  the  social  sciences  and  a  reason 
that  statistics  or  the  science  of  measuring  ag^ 
grc«ates  of  units,  as  distinct  from  indindnal 
nniu,  is  more  neoewary  and  haa  a  wider  range 
of  applications  in  the  study  of  eocial  scienoes 
than  it  has  in  the  study  of  natural  sciences. 
There  is,  tiierefore,  much  ground  for  the  opinion 
of  those  who  define  statistics  as  the  numerical 
study  of  social  facts,  or  the  numerical  invesdga- 
tion  of  man's  social  life.  But  it  seems  more 
correct  to  hold  that,  e.g.,  an  enumeration  through 
tho  oentory  of  the  nnmbeir  of  auroras  observed 
each  vear  and  an  observation  through  the  same 
period  (rf  the  extant  of  spots  on  ue  sun,  and 
an  arrangement  of  these  two  measuranents  in 
sudi  a  way  as  to  show  that  they  have  fluctuated 
in  dose  c<mformity,  are  to  be  included  in  statis- 
tics. 

Theory.  The  United  States  Census  reported, 
in  1900,  27,766,707  persons  in  the  oountry  who 
were  over  15  years  of  age  and  married;  in  1010 
this  olass  of  the  popnlanim  numbered  35,777,287. 
On  oomputing  the  rmtloa  it  was  found  that  among 
each  1000  a&lta  667  were  married  in  1900  and 
672  fn  1910.  Hie  Boreau  of  tiie  Censos  reported 
m,694  deaths  in  the  regtotration  area  in  1908, 
of  which  6086  were  caused  by  railroad  accidents, 
and,  in  1911,  839,284  deaths,  of  which  7696  were 
due  to  the  same  cause;  so  that  railroad  accidents 
caused,  in  1908,  681  deatiia  and,  in  1911,  were 
responsible  for  926  deaths  out  of  each  100,000 
repiinted.  The  forcing  will  serve  to  illustrate 
a  regularity  or  uniformrar  often,  but  not  always, 
traoesUe  in  the  distribution  of  oonditions  or  ue 
recurrence  of  events  in  society.  Upon  this  unl- 
fbrmi^  In  the  diaraeteristies  of,  and  this  regu- 


larity in  the  events  occurring  in,  social  groups, 
which,  has  been  called  "the  law  of  large  numbers," 
the  statistical  method  rests.  These  uniformities 
and  reginlaritiea  do  not  exist  in  the  individual 
or  even  in  the  snuUl  group,  and  iif  tiu^  oonld 
not  be  traced  in  the  large  group  the  laborious 
and  uninviting  statistical  method  would  add 
little  to  information.  It  is  this  "law  of  large 
numbers,"  or  t^e  permanence  of  numerical  rela- 
tions in  social  life,  that  makes  it  possible  to 
describe  human  societiee  with  accuracy  in  quan- 
titative terms,  to  frame  inductions  from  their 
past,  which  are  found  to  hold  for  their  future, 
to  forecast  the  influence  of  a  given  chsoge  up<m 
their  life  and  so  in  multitudinous  wan  to  eon- 
.tni  that  life.  Perhaps  the  best  iUnstration 
of  the  importance  of  the  "law  of  large  numbers" 
is  found  in  the  buainees  of  insurance,  which 
could  not  exist  were  it  not  for  that  law  as  a 
foundation.  In  social  phenomena  it  is  seldom 
possible  to  carry  the  isolation  of  causes  to 
the  perfectitm  it  has  reached  in  the  natural 
world.  The  marriwe  of  an  individual  man  or 
woman  is  influenced  by  so  many  complex  con- 
siderations that  it  is  unposBitde  to  p««eive  in 
the  vast  majority  of  marriages  taken  separately 
any  effect  of  so  subsidiary  a  cause  as  tne  price 
of  bread  or  the  spread  of  business  depression. 
What  this  subsidiary  cause  loses,  however,  in 
power  over  each  individual  instance  it  gains 
lw  Uie  number  of  individuals  it  reaches  and 
tue  fact  that  its  ^eet  is  uniformly  in  the 
Bune  direction,  while  the  influaice  of  ag^  of 
example,  of  pmonal  affeetkm,  of  gain  or  .loss  of 
prqpmrty,  etc.,  though  in  many  individual  cases 
far  more  powerful,  is  felt  sometimes  in  one 
direction  and  sometimes  in  another.  Such 
causes,  therefore,  are  as  powerless  on  tiie  ag- 
gregate as  th«y  are  potoit  on  the  indlvidi^, 
and,  on  the  contrary,  the  society  as  a  whole 
betrays  the  undeniable  ^eets  of  slight  causes, 
which  perhaps  few  individuals  the^u  would 
admit  to  have  swayed  their  aotiinu  The  "law  of 
large  numbers"  t£as  aasomes  that  tlie  eames 
of  any  social  phenomenon  may  be  divided  Into 
two  groups,  the  individual,  aoddoital,  or  dis- 
turbing causes,  and  the  essential  or  primary 
causes,  and  that  causes  of  the  former  sort  have 
no  constant  tendency  to  act  In  one  direction 
ratiier  than  another,  and,  accordingly,  no  tend- 
ency to  move  tiie  group  as  a  whole  in  any  aae 
direetin.  If  a  snffidently  la^  number  of 
instances  be  taken,  the  disturbing  or  individual 
causes  cancel  and  allow  the  i^uence  of  tJie 
easoitiat  or  group  causes  to  be  traced,  ^w 
large  a  number  of  instances  must  be  enumerated 
to  eliminate  these  individual  causes  with  any 
specified  d»ree  of  completeness  is  a  mathe- 
matical probtem  dealt  with  1^  the  eafenlns  of 
probabilities. 

^bliography.  For  the  only  survey  of  the 
history  in  English,  oMisnlt  August  Meitzen, 
Chaohichte,  Theorie  und  TeoJunk  der  StofwMi, 
Eng.  trans,  by  R  P.  Falkner,  published  by  the 
American  Academy  of  Politi(»T  and  Social  Sci- 
ence (Philadelphia,  1891;  2d  Qer.  ed.,  Stuttgart, 
1903).  For  the  theory  of  the  subject,  see  the 
latter  part  of  the  forcing  bode;  also  Harald 
Westergaard,  Die  OnmAeUge  der  Theorie  der 
StatuMe  (Jena,  1890),  and  A.  L.  Bowl^,  Ble- 
mmte  of  Btatiatiot  (Londcm,  1909),  stroiw  in 
English  methods,  in  wage  statistics,  and  in 
the  mathematical  basis  of  the  subject;  Femand 
Faure,  SUinmta  de  atatUtutM  (Paris,  1006) ; 
Hermann  Hasse,  Die  Statittik  ale  HUfamittel 
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der  8ozialwi»9mMihafte»  (Leipzig,  1911);  A.  D. 
Webb,  The  New  Dictionary  of  Btatiatica  (New 
York,  1011)  ;  W.  J.  King,  The  Blementt  of  Sfo- 
tittioal  Method  (ib.,  1011;  new  ed.,  1014) ;  Q.  U. 
Yule,  An  Introdaotion  to  the  Theory  of  Statie- 
tio8  <2d  ed.,  London,  1012);  Carl  Ballod, 
Gnmdriga  der  BtatittOi  (Berlin.  1018);  Oeorg 
Ton  Hayr,  8ta*i»Hk  vnd  GegaUehafUlehtv  (TQ- 
bingen,  1013-14). 

STATISTICS,  ViTAt.  See  Vital  SrATianoa. 
STATZTTS,  Btft'ahl-fls,  Publius  Pafinius 
(e.4O-«.O0  A.D. ) .  A  Roman  poet,  bom  at  Naples. 
He  became  famous  for  his  poetic  gifts,  especially 
for  his  skill  in  artemporaneous  verse,  and  three 
times  gained  the  prize  in  the  Alban  contrats. 
But  finally,  having  been  vancniiBhed  in  the  quin- 
quennial games,  he  retirra  with  his  wife. 
Claudia,  to  his  birthplae^  Napl«s»  where  he  died. 
He  is  polished  and  correct,  and  his  verses,  espe- 
cially in  the  Silvce,  often  have  much  charm,  but 
one  frequently  feels  the  note  of  artificiality  in 
his  writings.  He  wrote  a  dull  and  laborious 
epic  entitled  Thebaie;  the  Silva,  five  books  of 
miscellaneous  poems;  and  an  epic  of  the  Trojan 
cycle,  AehUleis,  of  which  only  a  portion  has  sur- 
vived. The  best  modem  editions  are:  of  the 
aUva,  by  Barrens  (Lelp^,  1870);  Vollmer 
(Leipzig,  1898),  with  extensive  German  com- 
mentary; Klotx  (Leipdg,  1900) ;  and  Phillimore 
(1904)  ;  of  the  AoMUeia  and  the  Thebais,  by 
Eohlmann  (Leipzig,  1870),  and  Garrod  (1008). 
There  are  English  translations,  in  whole  or  in 
part,  by  Pope,  Howard,  St^hais,  Lewis,  and 
Slater  (Oxford,  1008;  the  Introduction  treats 
Statius's  life  and  work).  Consult  H.  E.  Butler, 
Pott-Avffmtam  Poefty  (Oxford,  1000);  W.  B. 
TeuBeH,  GeaoMoftfe  der  rOmttiAen  Literatur,  voL 
ii  (0th  ed.,  Leipzig,  1910) ;  librtln  Schanz,  Oe- 
aohiohte  der  rdmucAen  Z^Menrtw,  voL  ii,  part  ii 
(3d  ed.,  Munich,  1913). 
STATUS  EFTDLEPnCTD'S.  See  Ephjcpst. 
STATUS  IjTHFKAT^CUS  (Lat,  state, 
condition).  A  condition,  occurring  usually  in 
children,  characterized  by  overerowth  of  the 
thymus  gland,  the  lymphsUe  and  lymph  tissues 
generally,  including  the  bone  marrow  and 
spleen.  There  is  uso  a  tendency  towards  en- 
largement of  the  tonsils,  and  sometimes  of  the 
th]^id  ^nd,  with  antemia.  The  condition 
is  associated  with  a  marked  tendency  towards 
death  from  sli^t  causes,  such  as  the  adminis- 
tration of  antitoxin,  general  aneesthesia,  and 
minor  operati<mB.  Status  lympliaticus  is  par- 
ticularly of  interest  in  connection  with  hyper- 
trc^hied  tonsils,  tinoe  such  patients  are  apt  to 
die  during  the  flrafe  staoe  of  ansestiiesia  Induced 
for  tiielr  removal,  and  Qie  cause  death  is  only 
discovered  at  autopsy.  Where  koj  mqneitHi 
that  status  lymphaticus  exists  an  X-ray  photo- 
graph  should  be  taken  of  the  thymus  r^on 
when,  if  lymphatism  is  j)resent,  this  gland  will 
be  Been  to  be  nypertrophied;  and  an  examination 
should  also  be  made  of  the  general  lymphatic 
lystem  befrare  any  operative  procedure  is  under- 
taken.   SeeTsTHCS  Guitd. 

8TATVTB  (Lat.  Haiutum,  statute).  A  law 
enacted  or  vroinulgated  in  writing  by  the  su- 
preme legislative  body  of  a  government  or  by 
its  autiiority.  Statute  law  is  sometimes  spoken 
of  as  writt^  law  to  distiiwuish  it  from  common 
or  unwritten  law,  established  exclusively  by  ju- 
dicial decision.  All  statutes  have  their  source 
in  the  official  action  of  the  legislative  body,  their 
form  vurying  according  to  we  ftmn  of  govern- 
mmt  under  which  it  acta.   The  validi^  of  a 


statute  in  any  given  case  depends  not  only  upon 
lawful  constitution  of  the  I^slative  body,  but 
on  its  constitutional  authority  to  act  (See 
CoNSTlTUTioNAt  LAW.)  Statutes  may  be 
enacted  by  indirect  l^slation — by  some  subor- 
dinate l^slative  body  whose  acts  derive  valid- 
ity from  the  sanction  of  the  supreme  kt^slative 
body.  Thus,  in  England  Orders  in  Council  and 
the  various  rules  of  court  adopted  under  the 
judicature  acts,  and  in  the  United  States  the 
ordinances  of  Boards  of  Aldermen,  and  of  Boards 
of  Health  under  the  various  public  health  acts, 
are  examples  of  statates  enacted  by  indirect 
legislation. 

For  the  procedure  by  which  statutes  are  cre- 
ated, see  PAmjAMXNT;  Conobsss;  Lkqiblatioh  ; 
no.  In  England  the  acts  <rf  Parliament  have 
the  full  force  of  statutory  law  without  Hie  ap- 

{iroval  of  the  sovereign,  but  it  is  the  estab- 
ished  custom  for  the  sovereign  to  promulgate 
statutes  "by  and  with  the  advice  and  cmumt  of 
the  Lords  Spiritual  and  Temporal  in  thi^  pres- 
ent Parliament  assembled."  In  the  United  States 
the  acts  of  Ctrngress  require  the  signature  of  the 
President,  and  the  acts  of  the  various  le^Ia- 
tores  require  simaturee  of  the  governors  of 
their  reqwetive  States  to  give  them  validity. 
See  ^^TO. 

Statute  laws  may  be  classified  with  referenoe 
to  the  purpose  for  which  they  are  enacted,  and 
to  the  subject  matter  of  the  statutes,  and  also 
to  compliance  with  the  statute  required.  With 
reference  to  their  purpose,  statutes  are  said  to 
be  (a)  declaratory,  when  passed  for  the  purpose 
of  affirming  a  rule  of  the  common  law  which  is 
indefinite,  or  a  statute  of  doubtful  meaning;  (6) 
remedial,  whm  passed  for  the  remedying  of  de- 
fects or  supplying  omissions  in  the  st^nte  or 
ccnnmon  law;  (c)  penal,  when  passed  to  prohiUt 
acts  specified  in  the  statute  and  imposing  a  pen- 
alty for  violation.  With  reference  to  subject 
matter,  they  are  said  to  be  (a)  public,  when  ap^ 
plicable  to  the  entire  commnnity,  and  (6)  pn- 
vate  (see  expUuiati<m  of  these  terms  under  Law; 
Lbqisution;  Pdbuc  Lav;  no.),  as  distin- 

Siiahed  from  puUic  when  applicable  to  a  single 
dividual  or  corporation,  or  to  a  limited  num- 
ber of  individuals.  The  distinction  between  pub- 
lic and  private  statutes,  first  made  in  the  reign 
of  Richard  II,  now  is  important,  owing  to  statu- 
tory and  constitutional  provisions  requiring  the 
publication  of  public  and  private  statutes  sep- 
arately. Statutes  have  also  been  classified  wiui 
reference  to  the  extent  of  territory  to  which  th^ 
apply.  Those  statutes  are  said  to  be  (a)  gen- 
eral, when  th^  *fV^7  to  the  entire  tenitory 
subject  to  the  Icf^swtive  jurisdiettm  of  the  law-' 
making  body,  and  (&)  local,  when  th^  extoid 
only  to  a  limited  political  diviirion  of  such  terri- 
tory, as  statutes  enacted  State  legislatures 
which  apply  only  to  a  single  town,  city,  or 
county.  With  reference  to  the  subject  matter 
also,  statutes  are  classified  as  Enisling  acts, 
which  confer  ris^ts  or  privil^es,  as  the  Married 
Women's  Enabling  aecs;  and  DisaUing  aete^ 
whidi  take  away  rights  or  privileges  hitherto  en- 
joyed, as  statutes  requiring  l^;al  voters  to  have 
new  or  additional  qualifications. 

With  referenoe  to  the  compliance  required 
statutes  are  said  to  be  (a)  mandatory  when 
they  direct  an  act  to  be  done  with  the  conse- 
quence that  if  it  is  not  done  all  acts  or  proceed- 
ings taken  under  the  statute  are  invalid.  Thus 
statutes  formulating  the  procedure  for  oi^[anli* 
ing  corporatinu  or  authoridng  civil  arrest  «• 
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mandatOTy,  since  they  must  be  Btrictly  complied 
witii,  or  all  acts  under  them  have  no  validity. 
(6)  Directory,  when  failure  to  comply  with  the 
•tatnte  does  not  affect  the  validity  of  acta  done 
mider  it  or  entail  the  impositim  of  any  penalty 
for  failure  to  comply  with  it.  Man^  statutee 
epecafying  the  time  and  manner  of  filing  official 
reports  are  directory  only.  There  is  no  penalty 
for  failure  to  comply  with  the  statute,  and  com- 
plianoe  with  it  can  be  compelled  only  by  manda- 
mus (q.v.).  {o)  Prohibitory)  when  they  forbid 
the  doing  of  any  act  either  with  or  wltiiout  pen- 
alty for  failure  to  comply  with  the  statute, 
(d)  Permissive,  when  they  allow  acts  to  be  done 
not  before  permitted,  or  give  to  them  some  addi- 
tional legal  effect,  although  such  acta  are  not 
required  to  be  done,  as  the  various  statutes  per- 
mitting the  disposition  of  property  by  will. 

A  statute  may  contain  four  distinct  parts: 
title,  preamble,  oiacting  clause,  and  purview. 
The  title  is  a  brief  description  of  its  purport, 
e.g.,  An  Act  Prohibiting  Sabbatii  Brealcing.  In 
some  states  this  is  of  ^reat  importance,  because 
of  constitutional  provisions  requiring  statutes 
to  have  titles  descriptive  of  the  subject  matter. 
In  the  absence  of  this,  it  is  usual  to  omit  the 
title.  The  preamble  is  an  introductory  and  ex- 
planatory statement  setting  forth  the  reason 
and  purpose  of  the  statute.  It  is  only  an  aid 
in  interpreting  the  purview  of  the  stuute  fol- 
lowing. All  earl^  English  statutes  included  the 
preamble,  but  it  is  now  seldom  used.  The  enact- 
ing clause  is  a  brief  direction  that  the  statute 
tw  enacted;  as,  "Be  it  enacted  by  the  Senate  and 
House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled."  The  pur- 
view is  ttiat  portion  of  the  statute  following  the 
oiacting  clause,  and  is  the  only  part  of  the 
statute  which  has  the  effect  of  law.  It  may  con- 
tain various  subdivisiaui  or  dauses  known  as 
proviaoe,  eneptiong,  the  saving  clause,  the  re- 
pealing danse — ^terma  self-explanatory. 

At  oomm<m  law  a  statute  was  deemed  to  take 
effect  as  upon  the  first  day  of  the  session  in 
wMch  it  was  enacted.  This  was  modified  by 
Statute  33  Geo.  Ill,  c  13,  which  provided  that 
all  statutes  should  become  operative  from  the 
date  of  their  receiving  the  rani  assent.  It  is 
now  generally  the  rule  in  the  United  States  that 
statutes  shall  become  operative  from  the  date 
of  tiieir  receiving  the  assent  of  the  Executivei 
unless  a  differait  date  is  otherwise  specified  in 
the  sUtute  itself. 

Courts  will  take  judicial  notice  of  all  public 
statutes  operative  within  their  jurisdiction,  and 
it  is  therefore  not  necessary  generally  to  plead 
or  prove  a  putdic  statute  upon  which  a  litigant 
founds  an  action  or  defense.  In  the  case  of  stat- 
utes or  ordinanoes  passed  by  tegislative  bodiea 
not  of  supreme  authority,  such  as  a  city  board  of 
aldermen,  proof  is  generally  required.  Some 
rule  of  public  policy  may,  nowever,  require  a 
public  statute  to  be  pleaded  in  special  cases,  as 
the  Statute  of  Limi^tions  ( see  LiMrrAxioN  op 
Actions)  and  Statute  of  Frauds  (see  Fucus, 
Sta.tutb  of).  But  private  statutes  are  re- 
quired to  be  pleaded,  and  the  statutes  of  foreign 
states  and  countries,  being  ru[arded  as  mattes 
of  btct,  are  required  to  be  pleaded  and  proved 
like  other  matters  of  fact. 

The  volume  of  statute  law  enacted  each  year 
in  the  United  States  is  so  large  that  lawyers 
with  great  difficulty  keep  themselves  informed 
oonoemi^  it.  For  the  layman  the  task  is  vny 
great.   1%e  beet  annual  summary  of  American 


statute  law  appears,  b^;inning  with  1915,  in  the 
Report  of  the  Ameriotm  Bar  A»90oiation.  Many 
problems  oconeeted  with  statute  law  come  from 
faulty  and  careless  bill  drafting.  To  remedy 
this,  many  States  have  created  l^slative  draft- 
ing departments  for  expert  assignee  in  fram- 
ing legislation.  The  American  Bar  Association 
has  a  special  committee  devoted  to  this,  which 
is  preparing  a  Manual  of  Instructions  to  Drafts- 
men, with  model  clauses  for  constantly  recur- 
ring legislative  provisions.  Portitms  of  uiis  have 
been  published  in  tiie  Reports  f<nr  1913,  1914, 
and  I91S. 

For  discussion  of  the  amendment  and  repeal 
of  statutes,  consult  those  topics  respectively ;  and 
for  a  discussion  of  the  interpretation  of  stat- 
utes, see  Abbooation;  Cosstitutiowai.  Law; 
IirmpBETA-noN ;  Law;  Revi8EZ>  Statutes.  See 
references  under  Law;  I^^islation. 

STATUTE  DE  DONXS  CONDICIONALI- 
BUS.  See  Dowib  OomnonmALiBnBt  Statute  db. 

STATUTE  OS*  ISAXTDS.  See  Feauus, 
Statute  of.     

STATUTE  07  UXTSAXIOIXB.  See  Limi- 
tation ot^ctionb.   

STATUTE  07  PBOVISOBS.  See  Fiovi- 
80RS,  Statdtg  of. 

STATUTE  OP  USES.    See  Uses. 

STATUTE  QUIA  EKFTOBES,'  or  Quia 
Ehptobes  TnBABUH.  The  Statute  of  Westmin- 
ster HI,  18  Edw.  I,  c.  1  (1289),  generally  known 
aa  the  Statute  Quia  Emptores,  provided  that 
there  should  thereafter  l>e  no  reservatioo,  in 
grants  of  estates  In  fee  simple,  of  rent  s^vice, 
reversion,  or  other  interest  which  should  estab- 
lish feudal  tenure  as  between  grantor  and 
grantee.  The  effect  of  this  statute  was  the 
Abolition  of  subinfeudation.  The  question  of 
whether  these  provirions  are  in  force  at  the 

g resent  day  in  the  various  States  of  the  United 
tates  has  been  much  discussed,  althou^  the 
general  alx^tion  of  feudal  tenure  lias  made  the 
point  one  of  academic  rather  than  practical  in- 
teract. For  a  detailed  description  of  the  rules 
of  law  and  statutes  bearing  upon  this  mooted 
question  in  the  individual  S^tee,  consult:  Gray, 
The  Rule  affairut  Perpetvitiea  (3d  ed.,  Boston, 
1915);  A.  G.  Reeves,  Treatise  on  the  Law  of 
Real  Property  (2  vds.,  Boston,  1909) ;  and  au- 
thorities eited  under  Real  Pbopertt.  See 

FEDDAt  STBTBM;  SUBINFEUnATTOIt ;  TBNVBE. 

STATUTES  07  JB07AIU,  j«fals.  English 
statutes  permitting  ammdmente  to  pleadings  or 
curing  certain  mistakes  or  omissions  in  proceed- 
ings in  an  action.  The  name  was  derived  from 
the  old  phrase  jeo  faile  (I  have  failed),  bj 
which  the  leader  acknowledged  an  error  in  hu 
pleadiiws  or  proceeding,  after  which  he  could 
take  sOTsntage  of  the  provisions  of  tiiese  stat- 
utes. The  procedure  acts  in  practically  all  of 
the  United  States  provide  for  the  amendment 
of  pleadings,  but  the  term  jeofail*  is  not  com- 
monly applied  to  such  acta.  Consult  Chitty, 
Treatiae  on  Pleading  (16**^  Am.  ed.,  Springfield. 
1876) ;  Perry  on  Commm-Law  Pleading  (Bos- 
ton, 1897) ;  Stephen,  PrtRojpIee  of  Pleadittg  (2d 
ed.,  Chicago,  1901). 

STAUBBAOH,  stoub'lAa.  A  celebrated 
waterfall  in  the  southern  part  of  the  Cantrai  of 
Bern,  Switz^land,  8  miles  south  of  Interlaken. 
It  is  Mie  of  the  highest  in  Europe,  having  a 
descent  of  between  800  and  900  feet.  Long 
before  it  reaches  the  bottom  it  is  blown  into  a 
dust  of  spray,  whoioe  its  name  Staubbw^ 
(dust  stream). 
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8TATINT0N,  stsn'ton.  A  citr  in  Macoupin 
Co.,  111.,  38  miles  northeaet  of  St.  Loiiis,  Mo., 
on  the  Wabash,  the  Litchfield  and  Madison,  and 
the  Illinois  Traction  railroads  (Map:  Illinois, 
E  7).  There  are  in  the  vicinity  several  coal 
mines  and  large  oil  and  gas  wells.  The  Labor 
Temple  is  a  notable  structure.  Pop.,  1900, 
2786;  1910,  6048;  1916  (State  census).  6496. 

STAUNTON.  A  wtf  aad  the  counly  seat  of 
Augusta  Co.,  Vm.,  1S5  miles  northwest  of  Rich- 
mond, on  the  Baltimore  and  Ohio  and  the 
Chesapeake  and  Ohio  railroads  (Map:  Virginia, 
£  3).  It  is  the  seat  of  the  Western  State  Hos- 
pital for  the  Insane  and  of  the  Virginia  School 
for  the  Deaf  and  Blind  and  has  the  Mary 
Baldwin  Seminair,  Virginia  Female  Institute, 
and  Stauntfm  Military  Academy.  Other  prom- 
inent features  are  uie  ci^  lull,  courthonse, 
Masonic  Temple  and  Oypsy  Hill  and  Highland 

Earfcs.  Staunton  manufactures  pennants,  bricks, 
uilding  material,  organs,  flour,  overalls,  ma- 
chine-shop products,  and  agricultural  imple- 
ments. The  city-manager  form  of  govemment 
was  adopted  in  1909.  The  water  works  and  the 
electric-n^ht  plant  are  owned  and  operated  by 
the  municipality.  Staunton  is  the  birthplace 
of  Woodrow  Wil8<m  (q.r.).  Vop.,  1900,  7889; 
1910,  10,6(M;  1016  (U.  S.  est.).  11,486. 

STAUNTON,  Sm  OsOBU  Tbouab  (1781- 
1869).  An  English  traveler  and  Orientalist, 
bom  near  Salisbury.  In  1792  he  went  with  his 
father,  Sir  George  Leonard  Staunton  (1737- 
1801 ) ,  to  China,  where  he  learned  to  speak  and 
write  the  language.  After  two  terms  at  Cam- 
bridge he  was  appointed  writer  in  Canton  for 
the  East  India  Company's  factory.  He  intro* 
duced  vaccination  into  (Siina  in  1804  by  trans- 
lating George  Bearam's  treatise.  He  translated 
from  ChbHse:  La  Ttimg  lew  lee,  Being  the 
Fundamental  Lowe  of  Chtna  (1810),  the  first 
book  translated  from  Chinese  into  English;  the 
Narrative  of  the  Chinese  Embassy  to  the  Khan 
of  the  Tovrgouth  Tartars  (1821),  and  wrote: 
Misoeltaneous  Notioee  Relating  to  China  (1822; 
3d  ed.,  I860) ;  Notes  of  Proceedings  and  Ooour- 
rencee  during  the  British  Bnibassy  to  Peking 
(1824) ;  O&aerMfiofM  on  ow  Ohinete  Oommerce 
(I860) ;  Memoir  of  CUr  J.  Btarow,  Bart. 
(18S2). 

STAUNTON,  HowABD  (1810-74).  An  Eng- 
lish chess  master  and  Shakespearean  scholar. 
In  1843  he  defeated  St.  Amant,  then  the  chess 
champion  of  Europe,  and  three  years  afterward 
won  from  the  German  experts  Harrwitz  and 
Horwitz.  His  plans  at  all  times  di^layed  great 
originality  in  attack,  fertility  in  defense,  and 
untiring  patience.  He  founded  the  Cheat 
Player's  Chronicle  in  \S40,  which  he  edited  until 
1854,  and  from  1844  until  his  death  conducted 
the  diess  column  of  the  Illustrated  London  News, 
His  Shakespearean  researches  resulted  in  an  edi- 
tion of  the  plays  and  poems  (1867-00),  edited 
and  analyzed  with  shrewdness  and  good  taste, 
a  fiu»imile  of  the  1623  folio,  and  a  series  of  arti- 
cles contributed  to  the  Athenceum,  on  "Unsus- 
pected   Corruptions   of    Shakespeare's  Text" 

(1872-74).  His  otiier  writings  mdude:  Chess 
Plover's  Ewd-Book  (1847;  new  ed..  1900); 
Chess  Placer's  Companion  (1849) ;  Chess  Prawis 

(1860)  ;  Chess:  Theory  end  Practice  (1878). 

STAUFXTZ,  shton'plts,  JoHANir  ton.  A 
friend  and  q>lritual  guide  of  Martin  Luther 

(q.v.). 

8TAUB0LITE,  stfl'rO-lIt  (from  Gk.  trravpSt, 
stauros,  cross  +  XJ#o»,  lithos,  stone),  or  Faibt 


Stoke.  A  mineral  hydrated  inm-alumininm  sili* 
cate  crystallized  in  the  orthorbombic  system.  It 
has  a  Bubvitreous  to  resinous  lustre  and  is  dark 
brown  to  black  in  color.  The  crystalline  varie- 
ties are  frequently  cruciform,  owing  to  twinning. 
On  account  of  their  resemblance  to  a  cross  these 
forms  are  popularly  believed  to  have  fallen  from 
heaven,  and  are  used  to  some  extent  not  only 
as  onuunents  bat  also  as  cbsnna.  These  peculiar 
forms  occur  in  crystalline  schists,  and  ue  usu- 
ally associated  with  garnet,  syenite,  and  tour- 
maline. 

STAUB08C0PE,  st»'r0-8k0p  (from  Gk. 
trraap6t,  stauros,  cross  +  vkov^p,  skopein,  to 
view).  A  variety  of  polariscope  (<^.v.)  adapted 
to  the  study  of  crystals,  and  consisting  essen- 
tially of  a  mirror,  two  Kicol's  prisms,  and  a  re- 
volving stage.  By  it  sntions  cut  from  crystals 
along  any  desircn  direction  are  examined  by 
use  of  parallel  rays  of  plane  polarized  light. 
See  CoKoecoPi);  Cetstallogbapht. 

STAVANOEa,  sta'vftng-«r.  A  seaport  of 
southwest  Norway,  on  the  south  shore  of  the 
wide  entrance  to  the  Stavanger  or  Bokn  Fiord, 
190  miles  southwest  of  Christiania  (Map:  Nor- 
way. 0  7).  It  has  a  Gothic  cathedral,  one  of 
the  finest  in  Norway.  The  town  produces 
woolen,  linen,  and  cotton  goods,  soap,  preserves, 
oleomargarine,  hardware,  pottery,  and  bricks. 
There  are  iron  foundries,  and  the  harbor  is 
provided  with  shipyards.  Fisheries  and  the  cur- 
ing of  fish  are  important  industries.  The  prin- 
cipal exports  are  fish,  preserved  foods,  butter 
and  margarine,  marble,  and  manure.  P(^., 
1901,  30,613;  1910,  37,261. 

STAVBOPOL,  sUtv'rA-pdl-y'.  A  government 
of  Ciseaueasia  ( Map :  Russia,  F  6 ) .  Area, 
28,398  square  miles.  The  surface  is  laigely 
steppe-like  in  character,  and  wly  the  south- 
western part  is  monntahious,  the  highest  point 
being  about  2200  feet.  The  principal  rivers  are 
the  Kuma  and  the  Great  Egorlyk.  Agriculture 
and  stock  raising  are  the  principal  occupations, 
though  fruit  raising  engages  a  large  proportion 
of  the  population.  The  chief  cereals  are  wheat, 
oats,  and  barley.  In  1910  there  were  in  the 
govemment  aver  4,000,000  head  of  live  stock, 
udndinff  nearly  3,000,000  oheep.  Four  fain 
ore  hddliere  annuaUy.  Pop.,  1012,  1,294.400,  at 
whom  the  Russians  oonstltuted  00  per  cent. 

STAVBOPOZk  The  capital  of  the  Russian 
govemment  of  the  same  name,  situated  about 
700  miles  south-southeast  of  Moscow  (Map: 
Russia,  F  5).  Farming  and  gardening  are  tne 
main  occupations.    Pop.,  ISII,  60,527. 

STAWXIX,  stft'el.  A  town  of  Bomng 
County,  Victoria,  Australia,  150  miles  by  ran 
northwest  of  Melbourne,  the  centre  of  a  rich 
gold-producing  region  (Map:  Australia,  G  0). 
There  are  important  freestone  quarries.  Pop., 
1901,  6296;  19II,  4410. 

STAWELL,  Snt  Whxiah  Fosteb  (1815-89). 
An  Australian  chief  justice,  bom  in  County 
Cork,  Irdand.  After  graduating  from  Trinity 
CoUcve,  Dublin,  in  1837,  he  was  admitted  to 
the  Irish  bar  in  1839  and  to  the  Melbourne 
(Australia)  bar  in  1848.  He  advocated  the 
separation  of  Port  Phillip  fnnn  New  South 
Wales,  and  when  it  was  formed  into  the  s^arate 
Colony  of  Victoria  was  its  first  Attorney-General 
in  I851-S6.  After  the  adoption  of  the  new 
constitution  in  1856  Stawell  was  returned  as  a 
member  of  the  House  of  Representatives  of 
Victoria,  and  wae  a  member  of  the  first  respon- 
sible ministry  as  Attom^-GlMiaral  in  1866-67. 
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Thereafter  until  1886  he  was  Chief  Justice,  and 
in  1887-80  served  as  Lieatenant  Governor  of 
Victoria.  Knighted  in  1858,  he  was  made  a 
K.C.M.a  in  1886. 

STAY  (from  MDutch  ataepe,  a  stay).  In 
law,  a  stupensioD  of  l^al  proceedings  by  order 
of  a  court.  A  stay  is  nsiuUy  granted  by  the 
ooort  in  which  an  action  or  proceedings  are 
pending)  tatd  is  commonly  ordered  for  the  pur- 
pose of  compelling  a  party  to  an  action  to  com- 
ply with  some  condition  or  order  of  the  conrt, 
as  to  pay  costs  on  some  interlocutory  motion, 
or  to  give  securily  for  costs,  etc.  In  a  few  in- 
stances the  courts  may  grant  absolute  stays,  as, 
e.g.,  where  an  unfounded  action  is  begun  merely 
to  harass  or  annoy  the  ddendani.  It  is  custom- 
ary tor  the  United  States  oourts  to  sti^  th« 
proceedings  in  all  actions  pending  against  a 
bankrupt  in  State  oonrts  during  Ute  pendency 
of  the  bankruptcy  proceedings.  A  tanporary 
sta^  of  execution  may  usually  be  obtained,  es- 
pecially where  the  defeated  party  desires  to  ap- 
peal. No  rights  are  destroyed  by  a  stay,  as  it 
only  operates  to  suspend  proceedings  and  does 
not  inrotve  tbeir  merits.  Where  an  inferior 
court  is  taking  cognizuioe  of  matters  b^ycmd 
Its  jurisdietion  the  proper  practice  is  to  obtain 
a  writ  of  prohibition  from  a  superior  court. 
See  Chitty,  Treaiiae  on  Pleading  (Iftth  Am.  ed., 
Springfield,  1876). 

STEAD,  sted,  AusED  (1877-  ).  An 
Englidi  journalist  and  author,  son  of  William 
T.  Stead.  He  was  educated  privately  and  at 
University  College,  London.  Entering  journal- 
ism, he  became  associated  with  his  faww  mi  l^e 
Review  of  Revietn,  travded  cctensively,  es- 
pecially in  the  British  possessions  and  the  Far 
and  Near  East,  and  wrote  numerous  letters  to 
the  newspapers.   A  student  of  international 

Solitics,  he  worked  in  behalf  of  the  Anglo- 
apanese  Alliance  and  for  the  resumption  of 
diplomatic  intercourse  between  Britain  and  Ser- 
Tia  after  it  had  be«tt  discontinued  hy  reasm 
of  the  murder  of  King  Alexander  and  Queen 
Draga.  In  1912-13  he  was  editor  of  the  Re- 
view  of  Revietoa.  He  published:  South  Africa 
(1899),  with  W.  D.  MacKenzle;  China  and  her 
Myateriea  {1901) ;  Japan,  our  New  Ally  (1902); 
Japan  by  the  Japaneae  (1904);  Oreat  Japan 
(1905);  Jwpaneae  PaMoMm  (1006);  Modem 
Rownania  (1008). 

STBAD.  F&uraiB  Hnsnr  (1867-  ).  An 
English  cWgyman  and  sodal  ndormnr.  Bis 
was  Iwm  at  Howdon-on-Tyne,  Northumberland 
County,  and  was  educated  at  Owens  and  Aire- 
dale collwes,  at  Glasgow  University,  and  in  Ger- 
many. He  was  a  reporter  on  provincial  news- 
papers in  1874-76,  studied  for  the  Congrega- 
tional ministry  (1876-84),  and  was  pastor  of 
a  church  at  Leicester  (1884-90)  and  editor  of 
the  Honoonfomtiat  and  Independent  (1890-92). 
Actively  identifying  himself  with  social-better- 
ment wwk,  he  became  warden  of  ijie  Ra4>ert 
Browning  Settlement  in  1894,  and  afterward 
initiated  the  conferences  with  Charles  Booth 
(q.v.),  in  which  the  National  Committee  on 
Old  Age  Pensions  (1898)  originated.  He  was 
the  convener  of  the  Browning  Hall  Conference 
on  housing  and  locomotion  in  1901,  and  initiated 
Labor  Week  in  1910.  He  published:  Sandhook 
on  Young  Peoples  GvUda  (1889);  The  King- 
dom of  Ood,  a  Plan  of  Btudu  (1894) ;  Bow  Old 
Age  Pmuiona  Began  to  Be  ( 1909) . 

STBAD,  WnuAu  TB(»CAa  (1849-1012).  An 
Bpglffh  joamalist,  bom  at  Emblrttm,  Nwtinim- 


berland.  After  a  brief  schooling  be  went  into 
busineas,  but  in  1871  was  appointed  editor  of 
the  Northern  Echo  (Darlington).  Here  he  re- 
mained until  1880,  when  he  was  called  to  be  as- 
sistant editor,  under  John  Motley,  of  the  Poll 
MaU  Oaeette.  He  was  editor  of  this  paper 
from  1883  to  1889  and  in  the  next  year  founded 
the  Review  of  Reviews  (monthly).  He  estab- 
lished similar  publications  in  the  United  States 
(1891)  and  Australia  (1894).  As  editor  of  the 
Pall  Mail  Oaeette,  a  daily,  he  introduced  Amer- 
ican journalism  into  England,  in  the  way  of  the 
interview,  illustrations,  and  "extras,"  and  in 
1884  he  compelled  tite  Gladstone  Mwemment  to 
send  (3ord(ai  to  Khartum.  No  Brltidi  news- 
papw  before  had  attempted  to  control  detaite 
of  govemmoit  poliCT.  He  became  known  as  a 
vigorous  ofepontmt  of  social  evils,  a  steadfast  ad- 
vocate of  international  peace,  and,  though  pa- 
triotic, an  apologist  of  Bussia.  His  The  Truth 
about  the  Naog  (1884)  led  to  the  laying  down 
of  more  ships  in  the  following  year.  In  1885 
his  The  Maiden  Tribute  of  Modem  Babylon,  an 
exposure  of  legally  permissible  outrages  upon 
women  and  dtildnn,  landed  him  for  a  three 
months*  term  in  Holloway  Gaol,  but  it  was  fol- 
lowed by  the  enactment  of  the  Criminal  Law 
Amendment  Bill.  An  active  member  of  the 
British  Society  for  Psychical  Research,  Stead 
conducted  a  journal  called  The  Borderlamd 
( 1893-97 )  which  recorded  spiritualistic  experi- 
ences. In  1898  be  started  War  againat  War, 
a  we^^  devoted  to  the  opposition  of  the  Anglo- 
Boer  war.  He  was  one  of  the  victims  <A  the 
TUanUo  disaster.  His  publicationa  indnde:  The 
Truth  a3)Out  Awwia  (1888) ;  The  Pope  and  the 
New  Bra  (1889);  The  Story  that  Transformed 
the  World  (1890) ;  If  Chriet  Came  to  Chicago 

(1893)  ;  The  Labor  War  in  the  United  Statet 

(1894)  ;  Satan'a  Invisible  World:  A  Study  of 
Deapairing  Democracy  ( 1897 ) ;  The  United 
Statee  of  Europe  ( 1899) ;  Mr.  Camegi^a  Oomm- 
dmm  (1900);  The  Ameriomitertim  of  the 
World  (1902);  The  Latt  WiU  and  Te$tamte»t 
of  Ceoil  John  Rhodn  (1002);  Peers  or  People 

(1907).   Consult  Estelle  W.  Stead,  My  Father 

(Londcoi,  1913). 

BTBAXJNO.   See  Labcbnt. 

STEAM  (AS.  atCam,  Fris.  atoame,  I>utch 
cfoom,  steam;  of  unknown  etymology).  Water 
in  a  gaseous  condition.  It  is  a  dry,  colorless 
gas  with  a  specifle  gravity  of  0i625  as  compared 
with  air  at  the  same  pressure.  Hie  white  elood 
of  vapor  which  rises  from  boiling  water  and 
whicih  is  eonunraly  called  st^m  is  a  vapor  com* 

fioeed  of  minute  particles  of  water  suspended 
n  the  air  and  formed  by  the  condensation  of 
the  true  steam  gas  coming  in  contact  with  the 
cool  air.  When  water  Is  subjected  to  the  action 
of  heat,  it  is  converted  into  invisible  steam 
gas.  Though  a  change  takes  place  in  the  |dnd- 
cal  condition  of  the  substance,  the  chemical 
eompositicm  of  the  steam  is  in  no  way  difforent 
from  that  of  the  water  from  which  it  was  gen- 
erated. If  heat  be  applied  to  the  bottom  m  a 
vessel  containing  water,  the  air  contained  in 
the  water  will  flnt  appear  as  little  bubbles  which 
rise  to  the  surface.  Then  the  water  in  imme- 
diate contact  witib  the  heated  portion  of  the  ves- 
sel will  be  converted  into  steam,  which  will 
form  as  bubbles  on  the  bottom  of  the  vessd,  and 
these  will  rise  through  tlie  liquid,  but  at  the 
cconmaioemettt  of  tiie  operatton  they  will  be  at 
once  e<mdensed  hy  flie  vAd  uj^ter  layers  oi 
water.   Finally,  hawever,  the  water  beoomes 
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heated  througfa,  when  the  bubbles  rise  to  the 
surface  and  the  steam  exudes  upon  the  air,  and 
we  have  the  phenomenon  known  as  boiling.  As 
the  steam  passes  into  the  air,  it  is  cooled  and 
oolleots  into  small  paitiolea  of  water  which  are 
risible  as  a  white  cloud  above  the  snrfaee,  and 
the  lAenomenon  is  called  condensation.  This 
is  visible  on  calm  surfaces  of  lakes  or  ponds 
which  have  been  heated  by  the  sun  by  day,  and 
which  keep  on  vaporizing  after  the  low^ed  tem- 
perature of  ni^tfall  has  bc^un.  If  all  the 
particles  of  this  white  cloud  were  collected  into 
one  mass,  there  would  be  a  volume  of  water 
equal  to  the  volume  of  water  in  the  original 
mass  which  had  be^  converted  into  the  steam 
forming  the  cloud.  Boiling  occurs  only  when 
the  water  in  the  vessd  has  reached  a  certain 
temperature.  This  t«nperature  varies  with  the 
pressure.  At  the  atmospheric  pressure  of  14.7 
pounds  at  mean  sea  level,  it  is  212"  F.,  but 
it  would  be  somewhat  less  on  the  top  of  a  high 
mountain  and  somewhat  greater  at  the  bottom  of 
a  deep  mine.   See  Htfsomdcisb;  Htpsohbtet. 

The  boiling  tonperature  or  boiling  point  of 
water  thus  varies  with  the  pressure  upon  it. 
At  a  pressure  of  S  pounds  per  square  inch  it  Is 
as  low  as  162.3'  and  at  a  pressure  of  100 
pounds  per  square  inch  it  is  as  ni^  as  387.S8* 
F.  Condensation  takes  place  at  any  tempera- 
ture lower  than  the  boiling  temperature. 

To  explain  more  fully  the  action  of  heat  in 
the  formation  of  steam,  reference  will  be  made 
to  the  accompanying  dii^ams.  In  Fig.  1  let 
the  t^linder  contain  one  pound  of  water  at  32* 
F.,  and  let  the  pressure  of  the  atmos^re  be 
represented  by  the  weighted  piston.  Then,  if 
heat  be  applied  to  the  oottom  of  the  cylinder, 
the  temperature  of  the  water  will  rise  higher  and 
higher  until  it  reaches  212"  F.-,  the  pi^n  will 
up  to  this  point  remain  stationary  except  for 
the  small  expansion  of  the  water.  On  contiu- 
uing  the  heat  tiie  water  shows  no  further  rise 
in  wmperatnre,  but  steam  begins  to  form  and  to 
force  the  piston  upward  as  shown  by  Fig.  2,  and 
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Fig.  I.    fig.  2.    Fig.  3.  Hg^A. 

this  ocntinues  until  the  last  drop  of  water  is 
converted  into  steam  and  we  have  the-  condition 
illustrated  by  Fig.  3. 

Before  proceeding  further,  it  must  be  noted 
first  that  no  steam  began  to  form  until  the  water 
reached  a  t^perature  of  212"  F.;  hence  Hub  is 
evidently  the  lowest  temperature  at  which  steam 
will  form  under  normal  atmospheric  prenure. 
Second,  we  must  note  that  in  ue  e(mdition  il* 
lustra  ted  by  Fig.  3  we  have  <me  pound  of  steam 
occupying  the  laast  possible  Tolume  at  atmos- 
pheric pressure.  In  actual  figures  this  volume 
is  26.S6  cubic  feet  Steam  in  this  condition  is 
known  as  saturated  tteam.   If  now  we  continue 


to  heat  the  steam  in  the  cylinder  Fig.  3,  its  tern- 
perature  will  rise  above  that  of  saturated  steam, 
and  the  piston  will  move  upward,  and  we  shall 
have  tuporheated  steam.  If  now  we  take  the 
founder  Fig.  3  and  plimge  it  into  a  vessel  of 
cold  water,  as  shown  by  Fig.  4,  the  heat  will  be 
takoi  away  from  the  ateam  and  it  will  con- 
dense to  water.  When  this  water  has  cooled  to 
32"  F.,  the  whole  heat  taken  away  is  exactly 
equal  to  the  whole  heat  added  during  the  opera- 
tions  illustrated  by  Figs.  1,  2,  and  3. 

The  amount  of  this  added  and  abstracted  heat 
may  now  be  considered.  First,  let  us  assume 
that  the  cylinder  Fig.  1  has  an  area  of  one  square 
foot  and  that  it  contains  one  pound  of  water. 
Thehei|^ttowhieh  the  water  rises  in  the  cylinder 
is  0.016  foot.  The  preasure  on  the  piston  from 
the  air  is  14.7  pounds  X  144  square  inches  = 
2116.8  pounds.  Now  <»i  applying  heat  to  the 
water  it  will  at  first  gradually  rise  in  tem- 
perature from  32"  F.  to  212"  F.  before  evapo- 
ration ccnnmenoes.  Then  212"  —  32"  =  180,  or 
the  number  of  heat  units  required  to  raise 
water  from  32*  F.  to  the  boiling  point  at 
atnuMq>lieric  pressure.  Steam  now  bq^ins  to 
ttrem  and  the  pist<ni  to  rise  until  all  the  water  is 
converted  into  steam  at  a  temperature  of  212* 
F.  This  steam,  as  before  stated,  occupies  a 
space  of  26.66  cubic  feet.  The  heat  required  to 
perform  this  operaticm  is  066  units.  Hence  the 
total  heat  required  first  to  raise  the  water  from 
32"  F.  to  212"  F.  and  then  to  convert  it  into 
steam  is  180  +  006  —  1146  units.  It  is  quite 
clear  how  the  heat  required  to  raise  the  wator 
from  32*  F.  to  212*  F.Ims  been  expended,  but  it 
is  not  so  clear  how  the  066"  F.  required  to  con- 
vert the  water  at  212"  F.  into  steam  at  212"  F. 
has  been  expended.  It  will  be  observed  that  two 
things  have  happened  in  this  last  operation. 
First,  the  water  has  been  converted  into  steam, 
which  occupies  1660  times  the  space  occupied  by 
the  water  from  which  it  was  generated.  Second, 
the  piston  has  been  raised  from  the  surface  of 
the  water  in  Vig.  I  to  the  surface  of  the  steam  in 
Fig.  3.  Therefore  the  heat  has  been  expended 
in  two  ways:  first,  in  overcoming  the  internal 
molecular  resistance  of  the  water  in  changing 
its  condition  from  water  to  steam,  and,  second, 
in  overcoming  the  external  resistance  of  the  pis- 
ton to  the  increasing  volume  of  the  steam  dur- 
ing formation.  The  first  task  performed  is  called 
the  internal  work  of  the  steam,  and  the  second 
task  is  called  the  eternal  work.  Now  the  sliare 
of  the  heat  eoroended  in  each  operation  may  be 
calculated  aa  ioHowB:  The  total  heat  enended 
is,  as  already  stated,  1146  units.  To  raise  the 
pistcm  with  a  pressure  on  it  of  2116.8  pounds 
through  a  height  of  26.66  feet  requires  56,170 
foot  pounds  of  energy.  As  the  energy  of  one 
heat  unit  is  778  foot  pounds,  then  66,179  -t-  778 
=  72.2  heat  units  expended  in  raising  the  piston. 
Adding  this  to  180,  the  number  of  heat  units 
required  to  raise  water  from  32*  F.  to  212*  F.. 
we  have  262.2  units  oonsnmed  in  heating  the 
water  and  raising  the  piston.  This  amount 
aubtracted  from  the  total  heat  expended  gives 
1146  —  262.2  =  803.8,  which  is  the  number  of 
heat  units  expended  in  internal  work.  We  can 
now  summarise  the  distribntitm  of  the  heat  as 
follows: 

In  rftuiiis  tempenture  ol  watar   ISO  oniti 

Id  d<Hag luteraAl  woric  '  S8S.S  unlta 

la  doing  ezternsl  wort:   TSJI  units 

Total  1146.0 
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Having  gone  through  the  phenomenon  of  steam 
generation  in  detail,  we  can  summarize  acme  of 
the  general  facts  that  hare  been  brought  out. 
The  temperature  of  tlie  water  graduaUy  rises 
nntU  it  reaches  the  temperature  at  which  steam 
is  formed.  TidB  temperature  will  depend  upon 
the  pressure  or  the  load  on  the  piston.  If  this 
preasnre  is  the  nonnal.  atmospheric  pressure  of 
14.7  pounds  per  square  inch,  steam  b^ina  to 
form  at  a  tonperature  of  212'  F. 

As  soon  as  212*  F.  is  reached  steam  wilt  be- 
gin to  form  and  the  piston  will  steadily  rise,  but 
no  matter  how  hot  tne  fire  may  be,  the  tempera- 
ture ot  both  water  and  steam  will  remain  at 
212*  F.  until  all  the  water  is  evaporated.  We 
bad  one  pound  of  water  at  32°  F.  and  at  14.7 
pounds  absolute  pressure,  and  found  that  steam 
formed  at  a  temperature  of  212*  F.  and  remained 
at  that  temperature.  We  added  180.9  B.  T.  U. 
(British  Thermal  Units),  the  heat  of  the  liquid, 
to  bring  the  water  from  32*  to  the  boiling  point. 
To  convert  water  at  212*  into  steam  at  212*. 
we  added  965.7  B.  T.  U.  more.  This  quantity* 
known  as  the  latent  heat,  or  heat  of  vaporiza- 
tiOQ,  maJkes  the  total  heat  1146.6  B.  T.  U.  If 
we  should  measure  tile  volume  carefully  after  all 
the  water  was  evaporated,  we  should  find  that 
there  was  just  26.53  cubic  feet  of  dry  saturated 
steam.  We  had  one  pound  of  water,  and  th»«- 
fore  must  have  one  pound  of  steam,  for  none  of 
it  could  escape;  hence  <Hie  cubic  foot  will  weigh 
=  0.03765  pound,  which  is  known  as  the 
density  of  steun  at  14.7  pounds  absolute  pres- 
sure, or  212*  F.  In  the  table  of  properties  of 
saturated  steam  all  tSiese  quantities  are  found 
in  the  order  given  and  at  tiie  pressure  of  14.7 
poun^  above  vacuum. 

Suppose  now  we  place  a  weight  of  85.3  pounda 
on  the  piston.  The  pressure  is  85.3  potmds  plus 
14.7  pounds,  or  100  pounds  absolute.  We  shall 
now  find  that  no  Bte&m  will  form  until  a  tem- 
perature of  327.5S*  is  reached.  Starting  with 
water  at  82*,  it  will  be  Beceasary  to  add  298.9 
B.  T.  U.  before  a  temperature  of  827.68*  is 
reached,  and  also  we  must  add  883  B.  T.  U. 
more  to  vaporize  it,  making  a  total  heat  of 
1181.9  B.  T.  U.  Under  tiiia  greater  pressure  the 
steam  occupies  a  volume  of  only  4.39  cubic  feet, 
or  one  cubic  foot  of  it  weij^s  =  0.2278 

pound. 

We  have  already  seen  that  any  change  in  the 
temperature  of  saturated  steam  prwluces  a 
change  of  pressure,  and  that  every  change  of 
pressure  correspondB  to  a  certain  change  in  tem- 
perature. There  are  several  properties  of  sat- 
urated steam  that  depend  upon  the  temperature 
and  pressure ;  and  the  values  of  all  these  differ- 
ent properties  when  arranged  for  all  tempera- 
tures and  pressures  are  called  steam  tables.  The 
following  are  the  principal  items  that  are  found 
in  such  tables: 

(1)  The  absolute  pressure  in  pounds  per 
square  inch;  it  is  equal  to  tiie  gauge  pressure 
plus  the  atmospheric  pressure  of  14.7  pounds. 

(2)  The  temperature  of  the  steam,  or  boiling 
water,  at  the  corresponding  pressure. 

(3)  The  heat  of  the  liquid;  or  the  number  of 
B.  T.  U.  necessary  to  raise  one  pound  of  water 
from  82*  F.  to  the  boiling  point  corresponding  to 
the  given  pressure. 

(4)  The  heat  of  vaporlzaticm,  or  the  latent 
heat;  this  is  the  number  of  B.  T.  U.  necessary 
to  dumge  me  pound  of  water  at  the  boiling 
point  into  dry  saturated  steam  at  the  same  tem- 
perature and  pressure. 


(5)  The  total  heat;  or  the  number  of  B.  T.  U. 
necessary  to  change  one  pound  of  water  from  32" 
F.  into  steam  at  the  given  temperature  or  pres- , 
sure.  The  total  heat  is  evidently  equal  to  the 
sum  of  the  heat  of  the  liquid  and  tne  heat  of 
vaporization. 

(6)  The  density  of  the  steam,  Le.,  the  weight 
In  pounds  of  one  cubic  foot  of  steam  at  the 
given  temperature  or  preissnre. 

(7)  The  specific  volume,  or  volume  in  cubic 
feet  of  one  pound  of  steam  at  the  required  tem- 
perature or  pressure.  Evldentiy  the  spedfle  vol- 
ume is  equal  to  -j  it—  • 

^  density 

All  these  properties  have  been  calculated  by 
means  of  various  formulas  which  have  been  de- 
duced from  the  results  of  actual  experiment. 
They  have  been  worked  out  and  arranged  in 
elaborate  tables,  such  as  those  of  Marks  and 
Davis,  Bteam  Tablm  and  Diagramg  (New  York, 
1900 ) ;  0.  A.  Goodenough,  Properties  of  Steam 
and  Ammonia  (ib.,  1015) ;  H.  L.  Callendar,  The 
Callendar  Bteam  Tableg  (ib.,  1916). 

We  have  seen  tiiat  a  saturated  vapor  contains 
just  enough  heat  to  keep  it  in  the  form  of  a 
vapor ;  if  it  loses  heat  it  will  condense.  A  super- 
heated vapor  is  one  that  has  been  heated  alter 
vaporization;  it  can  lose  this  extra  heat  before 
any  condensation  will  take  place.  A  vapor  in 
contact  with  its  liquid  is  saturated;  one  heated 
after  removal  from  the  liquid  is  superheated. 

For  saturated  steam  Uiere  is  a  fixed  tempera- 
ture for  every  pressure.  If  we  know  either  the 
pressure  or  tiie  tempomture,  we  can  find  tiie 
other  in  the  steam  tables.  For  instance,  if  the 
gauge  pressure  of  a  boiler  is  60.3  pounds  and 
we  wish  to  know  tiie  temperature,  we  simply  add 
atmospheric  pressure  and  turn  to  our  tables  and 
find  it  to  be  307*  (approximately). 

With  superheated  Bt«un  the  case  is  oitirely 
different,  for  there  is  no  longer  the  same  direct 
relation  between  the  temperature  and  pressure. 
In  fact,  the  relation  between  temperature  and 
pressure  of  superheated  steam  depends  upon  the 
amount  of  superheating.  Superheated  steam  at 
60.8  pounds'  gauge  pressure  may  have  a  tempera* 
ture  considerably  above  307*  F.  At  a  given 
pressure  the  temperature  and  volume  of  a  givoi 
weight  of  superheated  steam  are  always  greater 
than  the  temperature  and  volume  of  the  same 
wei^t  of  saturated  steam.  The  properties  of 
superheated  steam  at  given  pressure  are  not  con- 
stant, ae  is  the  case  with  saturated  steam. 

If  superheated  steam  were  a  perfect  gas,  wa 
could  determine  the  relatirai  of  p,  v,  and  (  by  the 
equation  pv  =  ct;  but  superheated  steam  is  not 
a  perfect  gas,  hence  we  must  modify  our  equa- 
tion. Zeuner  devised  the  following  general  for- 
mula lor  Btq>erheated  steam: 

po  =:  0.6496  t  —  S2.5»Vp* 
in  which  p  =  absolute  pressure  in  pounds  par 
square  Inch,  (  =  temperature  in  d^preee  F,  v  = 
vunme  in  cubic  feet. 

Consult  Wm.  Kent,  ifeoftomtwl  ^N^ineera' 
Pooket-Book  (New  York,  1916),  and  woAs  men- 
tioned under  Steau  Engine. 

8TEA3C  CABBIAOE.  See  AUTOMOmur 
MoTOB  Vehicle.  

STEAJI  EKOINE.  A  motor  in  which  the 
expansive  force  of  steam  is  employed  as  the 
medium  for  transforming  the  enei|^  of  heat  into 
useful  work.  Ordinarily  the  steam  acta  upon  a 
piston  Inclosed  within  a  cylinder  in  such  a, 
manner  as  to  be  capable  only  of  reeiprooutk^ 
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motion,  bnt  in  certain  forms  of  engines  it 
acts  upon  an  inclosed  piston  or  vane,  which 
rotatet  around  an  axis.  The  rotary  engine  has 
the  advantages  of  compactness  and  of  Ming  ca- 
pable of  applying  its  power  directly,  while  the 
reciprocating  engine  has  to  have  the  rectilinear 
motion  of  the  piston  transformed  into  the  rotary 
motion  of  a  flywheel  or  shaft  by  an  intermediate 
mechanism.  These  advantagea  of  the  rotary 
engine,  except  the  turbine  iype,  are,  however, 
more  than  counterbalanced  by  its  decided  lack 
of  economy  in  steam  c<»iBmnption,  which  has 
as  yet  prevented  it  from  sncceesfully  compet- 
ing conunercially  with  the  reoiprooiting  en- 
gine. 

Early  Hlstevy.  The  flivt  butance  of  the  use 
of  eteun  as  a  motive  power  is  generally  as- 
sumed to  have  been  the  leolipile  of  Hero  of 
Alexandria  (q.v.).  As  early  as  1643  a  Span- 
ish captain,  named  Blaeco  de  Garay,  is  routed 
to  have  shown  in  the  harbor  of  Barcelona  a 
steamboat  of  his  own  invention.  A  French  en- 
gineer, Salomon  de  Caus,  describes  in  1615  a 
steam  machine,  which  was  merely  a  ctmtrivance 
for  forcing  the  water  contained  m  a  cepper  baU 
through  a  tube  by  applying  heat.  An  Italian 
oigineer,  Giovanni  Branca,  invented,  in  1629,  a 
sort  of  steam  windmill;  the  steam,  being  gener- 
ated in  a  boiler,  was  directed  by  a  spout  against 
the  flat  vanes  of  a  wheel,  which  was  thus  set  in 
motion.   See  Stgaic  Tubbink. 

In  England  the  first  successful  ^ort  was  that 
of  the  Marquis  of  Worcester,  who  in  1663  de- 
scribes a  steam  apparatus  by  which  he  raised  a 
column  of  water  to  the  height  of  40  feet.  The 
first  patent  for  the  application  of  steam  power 
to  various  Icinds  of  machines  was  taken  oat  in 
1698  by  Thomas  Savery.  His  engines  were  Uie 
first  used  and  seem  to  have  been  employed  for 
some  years  in  the  drainage  of  mines  in  Corn- 
wall and  Devonshire.  The  essential  improve- 
ment in  them  over  the  older  ones  was  the  use 
of  a  boiler  separate  from  the  vessel  in  which 
the  steam  did  its  work. 

To  Denb  Papin,  a  celebrated  Ftanehman,  is 
due  the  idea  of  piato*. 

The  next  great  step  in  advance  was  made 
about  1706  in  the  "atmospheric"  engine,  con- 
jointly invmted  by  Neweomen,  Galley,  and  Sav- 
ery. In  this  engine,  which  is  shown  in  Fig.  1, 
the  previous  inventions  of  the  separate  boiler 
and  of  the  cylinder  with  its  movable  steam-tight 
meton  are  utilized,  although  in  a  new  form. 
The  *n>ecun,"  which  has  beat  so  large^  in  use 
in  pumping  engines,  was  used  for  the  nrst  time, 
anil  for  the  first  time  also  the  condensation  of 
the  steam  was  made  an  instantaneous  process 
instead  of  a  slow  and  gradual  one.  To  one  end 
of  a  beam  moving  on  an  axis,  /,  was  attached 
the  rod,  Jf,  of  t^e  pump  to  be  worked;  to  the 
other,  the  rod,  M,  of  a  piston  moving  in  a  cylin- 
der, C,  below.  The  cylinder  was  placed  over  a 
boiler,  B,  and  was  connected  witii  it  by  a  pipe 
provided  with  a  stopcock,  V,  to  cut  off  or  admit 
the  steam.  Suppose  the  pump  rod  depressed, 
and  the  piston  raised  to  the  t<^  of  tlM  cylinder 
— which  was  effected  by  weights  suspended  at 
the  pump  end  of  the  beam — the  steam  cock  was 
then  turned  to  cut  off  the  steam,  and  a  dash  of 
cold  water  was  thrown  into  the  cylinder  by 
turning  a  cock,  R,  on  a  water  pipe,  A,  connected 
with  a  cistern,  &.  This  ccmdensed  the  steam 
in  the  cylinder,  and  caused  a  vacuum  below 
the  piston,  which  was  then  forced  down  hy  the 
pressure  of  the  atmosphere,  bringing  with  it 


the  end  of  the  beam  to  which  it  was  attached, 
and  raising  tiie  other  along  with  the  pump  rod. 
The  cock  was  thai  turned  to  admit  fresh  steam 
below  the  piston,  which  was  raised  by  the  coun- 
terpoise; uid  thus  tiie  motion  bcsan  anew.  The 
opening  and  shutting  of  the  cocks  was  at  first 
performed  by  an  attradant,  but  there  is  a  Ugmd 
that  in  1713  a  boy  namiBd  Humphrey  Potter 
devised  a  syston  of  strings  and  levers  by  which 
the  engine  was  made  to  work  its  own  valves.  In 
1717  Henry  Beig^ton  invented  a  simpler  and 
more  scioitifie  system  of  "hand  gear,"  which 
roidered  the  engine  completely  self-acting. 

The  next  essential  improvements  on  the  steam 
engine  were  those  of  Watt.  The  first  and  most 
important  improvement  made  by  Watt  was  the 
scfMrate  condenser,  patented  in  17S9.  He  had 
observed  that  the  jet  of  cold  water  thrown  into 
the  cylinder  to  condense  the  steam  necessarily 
reduced  the  temperature  of  the  (cylinder  so  maai 


FM.  1.  MswuOMHif's  smm. 

that  a  great  deal  of  the  steam  flowing  io  at  each 
upward  stroke  of  the  piston  was  condensed  be- 
fore the  cylinder  got  back  the  heat  abstracted 
from  it  by  the  spurt  of  cold  water  used  for  c«i- 
densing  the  steam  in  the  cylinder.  The  loss  of 
steam  arising  from  this  was  so  great  that  only 
about  one-fonrth  of  what  was  admitted  into  the 
cylinder  was  actually  available  as  motive  power. 
Watt,  therefore,  provided  a  separate  vessel  in 
which  to  condense  the  steam,  and  which  could 
be  k^t  constuitly  in  a  state  of  vacuum,  with- 
out the  loss  which  arose  when  the  cylinder  itself 
was  used  as  a  condenser.  The  principal  im- 
provements since  have  been  either  in  matters 
relating  to  the  l>oiler  or  in  details  of  valve  gear 
and  of  construction  consequent  on  incrused 
manufecturing  feeilities,  t<^;ether  witii  more 
effective  govemiDg  of  need  and  greater  knowl- 
edge of  tiie  strength  of  materials. 

Analyats.  The  motor  dement  of  the  en^ne 
is  the  cylinder  and  piston  (Fig.  2).  The  cylin- 
der, C,  is  a  hollow  cylinder  of  metal  closed  at 
both  ends,  except  for  small  (^>enings  for  tiie  en- 
trance and  escape  of  steam  and  for  the  passage 
of  the  piston  rod.   Inside  the  cylinder  is  the 

Siston  P,  a  circular  disk  of  metal  fitting  steam- 
Igbt  and  capable  of  movement  lengthwise  in 
the  cylinder.    Hie  openings  Bi  and  8,  provide 
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for  tbe  admisBion  of  steam  into  the  cylinder,  and 
the  openings  Bt  uad  E,  proride  for  the  exhaust 
of  steam  from  the  cylin^.  These  passages  an 
opened  and  dosed  by  ralves.  These  valves  iter- 
ate in  pairs;  whcm  valves  £Ii  and  J?,  are  apea 
valves  St  and  E,  are  closed  and  vice  versa.  If 
steam  be  admitted  by  opening  valve  8^,  its  pres- 
sure forces  the  piston  P  to  the  opposite  end  of 
the  (^linder.    Valves  Bt  and  St  now  close  and 


Fig.  2. 

valves  8t  and  E,  opea,  and  steam  entering  at 
8»  forces  the  piston  to  return  and  press,  as  it 
advances,  the  previous  cylinderful  of  steam  out 
of  the  exhaust  port  Et.  The  repeated  and  alter- 
nate opening  and  closing  of  tne  two  pairs  of 
valves,  as  described,  causes  the  piston  to  recip- 
rocate back  and  fcotii  fn  the  cylinder.  Thia 
motion  Is  carried  outside  of  the  cylinder  by 
means  of  the  piston  rod  R.  This  is  a  cylindrical 
rod  attached  rigidly  to  the  piston  and  passing 
out  of  the  cylinder  through  a  steam-tight  orifice 
in  the  cylinder  head.  At  its  outer  end  the  pls- 
ton  rod  is  attached  to  a  rectangular  piece,  S, 
called  the  crosshead,  which  slides  between  two 
guides,  QO.  To  the  opposite  end  of  the  cross- 
head  la  hinged  the  rod  8,  called  fhe  connecting 
rod,  the  forward  end  of  which  ia  joumaled  to  a 
orank  JT,  which  operates  the  flywheel  W. 

In  the  steam  engine,  as  actually  constructed, 
these  different  parts  and  their  movements  are 
variously  modified,  but  the  essential  operating 
parts  of  all  reciprocating  steam  engines  are:  the 
^linder  and  piMon;  the  valves  and  valve  gear; 
uie  pisUm  rod;  the  crosshead  and  guides;  the 
connecting  rod;  the  crank  and  erau  shaft  or 
flywheel. 

The  ordinary  unit  of  measure  of  the  woric 
dtme  by  a  steam  raig^ne  is  the  horse  power 
( q.v. ) .  The  whole  of  the  theoretical  horse 
power,  however,  is  never  available  for  useful 
work,  owing  to  tiie  friction  of  the  moving  parts 
and  other  causes. 

Classiflcatlon.  Steam  engines  may  be  classi- 
fied (I)  according  to  the  nature  of  their  mecha- 
nism, ill)  according  to  the  manner  in  whidi 
the  steam  is  used,  aaid  (III)  acetn^ing  to  the 
use  to  which  the  engine  is  to  be  put. 

I.  Reciprocating  engines  may  be  grouped  ac- 
cording to  the  position  of  the  axis  of  the  piston 
into  horizontal  aigines,  vertical  engines,  and  in- 
clined or  diagonal  engines.  Fig.  2  shows  the 
position  of  the  parts  of  a  horieontal  Engine, 
Le.,  an  engine  with  the  axis  of  the  cylinder  and 
pirtcm  borizraital.  The  advantsgee  of  such  an 
engine  are  oonvenioit  access  firan  the  ground 
to  all  parts  of  the  mechanism,  diatribanon  of 
the  weight  over  a  large  area,  and  the  location 
of  the  centre  of  gravity  of  the  madiine  cloae  to 
the  foundation;  its  disadvantsges  are  greater 
friction  and  wear  of  the  cylinder  owing  to  the 
fact  that  the  pistm  is  supported  vpoa,  the  bot* 
torn  <rf  the  ^Under. 


In  the  vertical  angvae  the  axis  of  the  cylinder 
and  piston  is  vertical;  if  the  cylinder  is  carried 
by  a  frame  above  the  crank  shaft  so  that  the 
piston  rod  extends  downward,  the  mglne  la  called 
an  inverted  oertioal  engine;  and  if  the  cylinder 
is  below,  with  the  piston  rod  extending  upward 
to  a  cnink  shaft  above,  the  engine  ia  called  a 
direct  vertical  engine.  The  advantages  of  the 
vwtieal  engine  are  tiut  the  cylinder  friction  and 
consequent  i^linder  wear  of  the  hori- 
zontal engine  are  largely  avoided  and 
that  a  comparatively  small  area  of 
ground  is  occupied  by  the  en^&  Its 
disadvantagw  are  that  the  wMriit  of 
the  piston,  piston  rod,  crosshead,  and 
connecting  rod  acts  with  the  steam  in 
<me  direction  and  against  the  steam  in 
the  other  direotitHi,  thus  producing  un- 
equal effort  on  the  crank  on  alternate 
strokes,  wliich  has  to  be  counteracted 
1^  qieidal  omatmetiona;  thai  tiie  dif- 
ferent parts  of  the  medianism  are  at 
different  heij^ts,  requiring  more  at- 
toidants;  that  the  centre  of  gravity  of  the  ma- 
chine is  high,  reducing  its  stability.  The  limited 
foundation  area  required  for  the  vertical  engines 
especially  adapts  it  to  places  where  roMn  is 
scarce  or  expouive,  as  in  steamships  and  city 
power  houses.    See  Stbaic  Navibation. 

Inclined  engines  possess  in  a  measure  the  ad- 
vantages and  disadvantages  of  both  the  hori- 
eontal and  the  vertical  engine.  In  such  engines 
the  axis  of  the  cylinder  is  at  an  inclination  be- 
tween the  vertical  and  horizontal,  and  the  cylin- 
der is  usually  set  below  with  the  piston  rod  pro- 
jecting diagonally  upward  to  the  crank  shaft, 
liiey  have  been  uaed  chiefly  in  side-wheel  steam- 
boats of  shallow  draft  and  in  ferryboats. 

An  aigine  in  which  the  motion  of  the  piatou 
is  transmitted  by  a  connecting  rod  direct  to  the 
crank,  as  shown  by  Fig.  2,  is  called  a  dimst- 
acting  engine.  As  applied  to  pumps  this  term 
has  a  somewhat  different  meaning.  (See 
Pumps  and  Pctmpirq  Machiitebt.)  In  con- 
tradistinction to  ^reet-acting  engines  we  have 
beam  enginee,  of  which  the  engine  shown  by  Fig. 
1  is  an  early  example.  In  the  beam  engine  the 
connecting  rod  is  joumaled  to  one  end  of  a  beam 
rocking  on  a  horizontal  axis.  To  the  other  mi 
of  tile  beam  is  joumaled  a  pitman  rod  which 
connects  with  the  crank  shaft.  The  engines 
for  side-wheel  steamboats  are  nsu^y  beam  m- 
gines;  and  tliey  are  also  used  for  pumping  en- 
gines. 

Beeides  the  forms  of  engines  mentioned  there 
are  various  special  forms,  a  few  of  which  are 
sufficiently  important  to  merit  mention.  The 
oeoillating  engine  dispenses  with  the  connecting 
rod,  the  piston  rod  connecting  dlreeUy  to  the 
crank,  and  the  c^inder  is  mounted  upon  suitable 
trunnions  so  that  it  can  (Mcillate  in  conforma- 
tion to  the  swaying  of  the  piston  rod  in  operat- 
ing the  crank.  The  trunk  engine  di^enses  with 
the  piston  rod,  the  connecting  rod  being  attached 
direcUy  to  the  piston,  which  takes  the  form  of  a 
hollow  cylinder  closed  at  one  end.  The  back- 
tujting  engine  has  the  c(mnecting  rod  extendii^ 
bade  trtm  the  crosshead  to  a  crank  shaft  back 
of  the  oigine  Instead  of  extending  forward  as 
shown  by  Fig.  2. 

II.  The  method  in  which  the  steam  is  used  in 
the  en^^ne  is  also  a  basis  for  a  scheme  of  classifi- 
cati<m.  The  fact  that  the  same  number  of  foot 
pounds  of  oiergy  per  minnte  may  be  aeeured  by 
a  small  platon  working  at  high  ^eed  or  a  larger 
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piston  working  at  a  slower  speed  givca  ns  our 
first  classification,  viz.,  kigh-apeed  and  low-speed 
engiiies.  The  high-speed  engine  has  the  advan* 
tags  of  small  dimensions  and  small  weight  for 
a  given  power,  and,  because  the  strc^es  are  so 
b-eqnent,  of  meeting  variations  in  resistanco 
more  quickly  than  a  slow-speed  engineu  Its  dis- 
advanugea  are  its  comparatively  greater  waste 
of  steam,  the  greater  wear  of  the  moving  parts, 
the  greater  danger  of  heating,  and  consequently 
the  nigfaer  cost  of  construction  and  operation. 
Altogether,  ocperience  shows  the  slow  or  mod- 
erate speed  en^e  to  be  superior  to  the  very 
hi^-speed  otgme  where  circumstances  permit 
its  use.  Between  000  and  800  feat  per  minute 
is  rcsarded  as  a  moderate  piston  speed,  and  over 
AOO  «et  pw  minute  as  a  high  piston  speed.  Be- 
f^ing  to  Fig.  2,  it  will  be  observed  that  the 
steam  acts  flrat  against  Mie  side  of  the  piattm 
and  then  agidnst  the  other  side.  Snch  an  en- 
gine is  callra  a  doubl«-aoHnff  mgine.  When  the 
pressure  of  the  stewn  is  verted  against  one 
side  of  the  pieton  only,  the  engine  is  called 
a  aingle-aotimg  mtgitte.  The  single-acting  prin* 
eiple  is  utilixed  In  the  well-known  Cornish  eudne 
for  pumping  and  in  eert^  high-speed  rotftnTe 
engines  for  electric  light  and  power  serrloe.  In 
the  Iwtter  form  of  engine  two  <7linders  are  used 
which  are  coupled  to  separate  cranks  on  the 
same  shaft  in  order  to  secure  ccoitinuouB  action. 
Two  familiar  forms  are  the  Weetinghouse  and 
the  Winans,  and  both  are  inverted  vertical  trunk 
engines.  Owing  to  their  sloj^e  aeti<m  and  the 
omissi<A  of  tlie  cwmecting  rod,  these  engines 
eeei^te  many  of  the  diMutvantagea  of  the  double* 
acting  high-speed  engine. 

The  Comiui  single-acting  pumping  engine  de- 
MTTfla  particular  notice  because  of  its  essentially 
peculiar  steam-cylinder  mechanism.  It  appears 
in  two  ftmns,  taa  beam  form  and  the  direct-act- 
ing form.  The  beam  Cornish  engine  has  a  rerti- 
oU  cylinder  from  whose  top  the  plsttHt  rod  ex- 
tends, and  has  the  usual  connecting-rod  ecmneo- 
tiam  with  one  end  of  a  beam  pivoted  at  the 
centre,  to  idiose  othw  end  are  attached  the 
pump  rods.  The  direct-aetiiu  : .  Comieh  engine 
has  the  ciy'under  located  di- 
rectly over  the  mouth  of  the 
shaft  and  the  piston  rod  pass- 
ing out  of  its  bottiHu  coa- 
nects  directly  with  the  pump 
rods.  This  form  of  Cornish 
engine  is  usually  called  the 
Bull  CiMiiish,  from  the  name 
of  its  first  adopter.  In  both 
forms  of  Comwi  engine  the 
action  of  the  steam  is  simply 
to  raise  the  heavy  pump  rods, 
whose  wei^t  in  falling  dis- 
pbtces  the  water  to  be  pumped. 
The  cylinder  of  the  Cornish 
engine  has  tiu'ee  valves,  one 
for  the  admisrion  at  steam, 
one  for  the  exhaust  of  the  steam,  and  an  equi- 
librium valve,  these  being  shown  in  Fig.  3  at 
Bf  D,  and  B,  respectively. 

The  cycle  of  operations  is  as  follows.  The 
pump  rods  b^ng  at  the  bottom  of  their  stroke, 
the  piston  F  of  a  becun  Cornish  engine  will  be 
at  ue  top  of  tiie  cylinder.  The  steam  valve  B 
ud  the  exhaust  vaWe  D  will  be  opened  and  the 
eqnilibicinm  B  will  be  closed.  The  pressure 
<rf  the  steam  driret  the  piston  to  the  bottom  of 
the  eylinder,  lif^ig  tin  punm  rods.  Wboi  this 
opmtion  has  bcMi  e<m^^ted,  valves  B  and  D 
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are  dosed  and  valve  B  is  t^oied.  The  <^[Mning 
of  valve  B  permits  the  steam  above  the  piston  to 
flow  freely  bmeath  it,  equalising  the  pressure  on 
the  two  sides  of  the  piston  and  leaving  it  free 
to  return  to  the  top  of  the  cylinder  under  the 
pull  of  the  heavy  pnnq>  rods.  The  valves  of  the 
Cornish  engine  may  he  winced  by  a  qteeial  de- 
vice called  a  oaforwo^  when  it  to  desired  to  have 
a  pause  or  interval  of  some  seconds  between 
strokes.  This  cimsists  of  a  weighted  piston 
working  in  a  cylinder,  having  a  large  mtake 
valve  and  a  small  discharge  valve,  whose  opening 
can  be  adjusted  to  various  dimensions.  During 
the  workinff  stroke  of  the  pump  this  wei^tea 
plunger  is  lifted,  drawing  water  into  its  cylin- 
der throus^  the  lane  inM  valve.  Whm  the 
pump  makes  its  recnm  stroke  the  weighted 

{ilunger  is  rdeased  and  gradually  descends  as 
ts  wdght  presses  the  wato-  out  of  its  (^linder 
through  the  small  discharge  valve.  The  main 
engine  meanwhile  is  at  rest.  Ilito  return  stroke 
of  the  weidited  plunger  at  Its  end  actuates  the 
valves  of  uie  steam  o^inder  of  the  panq>  so  as 
to  cause  another  woriung  stn^Ee. 

The  Uiird  subdhriirion  of  engines  aooordlng  to 
the  method  of  udng  the  steam  eomprises  coqian- 
sive  snd  nonexpanrive  woridng  engines.  To 
undnstand  the  nature  of  this  subdivision  it  will 
be  found  convenient  to  refer  to  the  diagram 
Fig.  4.  In  this  diagram  tiie  full  lines  represent 
the  cylinder,  piston,  and  piston  rod.  Now  if 
steam  be  admitted  Ix^hind  the  pUton  It  will  force 
it  f<ffward  to  tiie  poeition  which  it  occupies  in 
the  diagram.  The  steam  may  be  made  to  per- 
form tiiu  operatltm  in  two  ways,  nme^ianrively 
and  expansively.  When  used  nonenansively 
the  steam  enters  the  steam  [>ort  at  bmler  pres- 
sure, and  as  this  port  remains  (^en  until  the 

ElBton  has  completed  its  stroke,  boilw  pressure 
I  maintained  bdiind  the  piston  during  the 
whole  stroke.  If  we  assume  the  bndcai  line  ad 
to  r^resent  the  steam  pressure  In  pounds  per 
square  inch  and  the  broken  line  do  to  represent 
the  stn^Ee  in  feet,  then  the  wwk  In  foot  pounds 
per  square  inch  of  ^aton  arsa  per  strace  is 
r^resented  by  tiie  wttted  rectan|^  o&oii/  the 
prasiure  ho  at  the  end  of  the  stroke  to  the  same 
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as  the  pressure  ad  at  the  b^inning  of  the  stroke, 
and  a  cylinderful  of  atetim  at  full  pressure  has 
to  be  ^hausted  in  order  to  make  the  return 
stndce.  When  the  steam  to  used  expansively  the 
steam  valve  to  closed  when  the  ptoton  has  reached 
some  intermedtote  pointy  as  e,  called  the  point 
of  cut-off,  in  its  forward  Strdce,  and  no  more 
steeun  to  admitted  into  the  cylinder.  Full  steam 
pressure  to,  tiierefore,  maintained  againat  the 
ptoton  for  the  portion  ae  of  its  stride,  but  after- 
ward thto  pressure  gradually  decreases  as  the 
steam  expands  until  at  the  end  of  the  stroke  it 
to  represented  by  the  line  of.  The  work  done  by 
the  steam  is  represented  by  the  area  aefod, 
which,  as  will  be  readily  seen,  to  less  than  the 
area  ahod,  representing  the  work  done  when  using 
the  steam  nonexpansively.  The  excess  of  energy 
in  the  early  part  of  the  strdce  is  normally  stored 
In  the  flywheel  and  in  tiie  massss  of  the  recipro- 
cating parts  to  be  f^ven  out  towards  the  end  of 
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the  stroke.  When  the  Bte«m  is  used  expanslTely, 
however,  the  weight  of  steam  at  boiler  pressure 
which  is  erawtmiM  at  eaeh  stroke  is  re^nraMited 
by  the  rectangle  whose  base  is  oe  uid  whose 
beij^  Is  (K^  as  compared  with  the  rectansle 
abed,  represenUng  the  weight  of  steam  at  boiler 
pressure  eonsnmed  at  each  stroke  in  nonez- 
pansive  workhig.  Evideotly,  from  the  dia* 
gram,  the  weight  of  steam  used  in  proportion 
to  the  work  done  is  less  in  expansive  working 
than  in  nonezpansive  working.  Hiis  advantage 
has  made  the  enansive-working  engine  praeti- 
caUv  universal  where  etremnstanoea  will  permit. 

Ilie  f  oniih  sobdiTlsioB  of  steam  enginss  ac- 
cording to  the  method  of  using  the  steam  com- 
prises  condensing  and  nonoondensing  engines. 
In  a  nonoondensing  engine  the  waste  mesm  from 
the  cylindOT  is  exhatuted  into  the  air  at  air 
presBure,  or  14.7  pounds  per  square  inch.  In 
the  condensing  engine  it  frrnaTistii  into  a  vacuum 
and  Is  condensed  into  water.  Urns,  in  a  non- 
ooodoising  engine  the  steam  has  to  force  the 
pistm  against  a  back  pressure  of  14.7  poonds 
per  square  inch,  while  in  a  oradensing  engine  thia 
oexk  presaure  is  obliterated,  with  a  consequent 
gain  of  14.7  pounds  per  square  inch  in  the  ef- 
fective working  pressure  of  the  steam.  The 
practical  advantage  of  the  condensing  engine  may, 
therefore,  be  expressed  by  saying  that  it  will 
give  out  the  same  power  with  a  smaller  cylin- 
der and  greater  power  with  the  same  cylinder,  as 
compared  with  a  nonoondensing  engine.  (See 
CoitDBirBBU)  A  fifth  subdivision  of  steam  en- 
gines aoeording  to  the  method  in  which  steam 
IS  used  cMnprises  8in4>le  engines,  compound  en- 
gines, and  multiple-expansim  engines.  In  k 
simple  enfl^e  the  steam,  after  having  dcme  ita 
work  in  forcing  the  pirton  through  its  strc^e, 
is  exhausted  into  the  air  or  into  a  condenser. 
In  a  compound  or  multiple*«^an»on  engine  the 
steam,  after  having  done  its  woik  in  one  cylin- 
der, is  exhausted  taito  a  suooeediog  qrlinder  of 
larger  size,  where  it  continues  to  perform  woi^ 
The  operation  may  be  explained  by  the  diagram. 
Fig.  6.  Steam  enters  uie  cylinder  SP,  which 
is  connected  with  cylinder  LP  by  two  passMea 
a  and  h  closed  by  valves,  and  here  performs  the 
work  of  driving  pist^m  Pi  to  the  frtmt  end  of 
the  (^linder.  This  steam,  instead  of  being  ex- 
hausted into  the  air  or  into  a  ccmdenser  to 
allow  tile  return  stroke  of  the  piston  Pi,  is  ex- 
hausted through  the  passage  a  into  cylinder  LP, 
where  it  acta  to  drive  forward  piston  P,.  Were 
the  size  of  the  cylinder  LP  the  same  as  that  of 
the  cylinder  BP,  It  is  evident  that  the  propulsive 
effect  of  the  steam  on  piston  P,  would  he  exactly 
counterbalanced  by  the  back  pressure  on  piston 
P„  and,  therefore,  that  there  would  be  no  in- 
crease, but  rather  a  loss,  in  the  work  done.  If* 
however,  cylinder  LP  is  made  twice  tile  diameter 
of  cylinder  EP,  then  the  ftM-ward  pressure  on 
piston  P,  is  greater  than  the  bade  pressure  on 

Siston  P,  and  a  positive  or  working  effect  is  ob- 
lined  by  the  second  use  of  the  steam.  A  two- 
cylinder  engine  like  Fig.  6  using  steam  as  de- 
scribed is  called  a  oompound  engine.  Were  the 
exhaust  steam  from  the  second  cylinder  to  enter 
a  third  and  larger  t^linder  and  continue  work- 
ing, we  should  nave  a  triple-eaipan9io»  mgine. 
If  a  fourth  cylinder  were  added  to  the  set  we 
should  luive  a  gu«druple-^apa«9io»  mgine.  The 
expansive  working  of  steam  has  not  been  suc- 
cessfully carried  heycni  four  expansiona  A 
tandott  compound  with  the  flinders  set  vertl> 
eal  is  c^lcd  a  aUept9  mgine.  When  the  cylin- 


ders are  placed  side  By  side,  but  some  distance 
apaxt  so  as  to  allow  space  for  a  flywhed  be- 
tween them,  tlie  engine  is  conunMily  called  a 
orott-compoumd  en^jae.  Modem  mMUie  engines 
for  screw  vessels  are  nearly  always  inverted 
vertical  compound  or  multiple  expansion  en- 
cmes.  (See  Plates  nnder  Shif  ain>  SHiPpme.) 
The  arrangement  ot  the  ctyUndera  of  triple  and 


a 

b 
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quadnqile  expansion  engines  varies  etmdderably. 
The  great  practical  advantage  of  the  compound 
or  multiple-eapansion  auine  is  the  ecmifHay  re- 
sulting nom  the  expansive  use  of  steam,  as  in- 
dicated in  discQSsing  expansive  ud  nonexpan- 
sive  working  engines. 

III.  A  very  usual  classification  of  steam  en* 
gines  is  based  upon  the  service  or  use  to  which 
the  engine  is  to  be  put.  It  indudea  the  following 
groups,  gtoMonaiy  tmgmtt,  looomotiv*  mginetf 
and  portable  engv^e*.  The  first  group  or  sta* 
timary  engines  indude  mill  engines,  power- 
house engines,  pumping  engines,  blowing  oi- 
gines,  air  compressors,  hoisting  engines,  and 
oOwrs.  LoeomotiTV  sn^nea  Indude  UwcnnotlTes, 
marine  engines,  traction  engines,  steam  road 
rollers,  self-propelled  fire  eaigines,  and  others. 
Portable  enginee  indude  a  wide  variety  of  en- 
gines, snch  as  agricultural  engines,  so  designed 
that  the  engine  and  boiler  are  self-contained 
and  do  not  require  a  fonndatioik  or  permanent 
structure  of  any  kind. 

Structural  Dataila.  The  supporting  frame 
of  a  steua  engine  is  usually  a  stmetore  of  cast 
or  forged  iron  or  sted  varying  in  shape  to  suit 
the  form  of  engine  of  which  it  is  a  part.  Ihe 
working  parts  of  an  engine  comprise  the  cylin- 
der and  piston,  the  valves  and  valve  gear,  the 
governor,  the  piston  rod,  erosshead,  and  con- 
necting rod,  and  the  crank  diaft  and  flywheel. 
The  fmction  of  the  engine  frame  is  to  c(Histitute 
a  fl»d  link  In  a  kinetic  chain,  and  to  perftmn 
tills  function  it  nmst  be  essentially  rigid  and 
strong.  In  a  horisontal  engine,  as  shown  in 
Fig.  £,  it  will  be  evident  that  the  duties  of  the 
frune  are  to  support  the  cylinder  C  at  one  aid, 
and  the  flywheel  W  at  the  other  eaA,  and  to 
steady  and  align  tiie  transforming  mechanism 
connecting  these  two  parts.  The  frame  of  a 
vertical  engine  performs  an  exactly  similar 
duty,  but  of  course  differs  la  oonstmetloa  to 
suit  the  diflimnt  arrangement  of  the  moving 

fiarte.  Thus  In  an  inverted  vertical  engine  thero 
B  a  broad  base  plate,  on  which  the  cnink  shaft 
is  direcUy  supported.  From  this  base  plate 
rises  a  columnar  structure  supporting  the  cylin- 
ders and  guiding  the  reciprocating  parts.  Cast 
iron  and  cast  sted  are  particularly  adapted 
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to  fttmiBh  the  rigidity  and  masaiTcness  desired, 
and  are,  therefore,  the  materiale  commonly  em- 
ployed for  aigine  frames.  In  certain  classes  of 
engines,  snch  as  the  locomotive  and  the  marine 
oigise,  where  lightness  combined  with  great 
strength  is  an  eesaitial,  forged  steel  frames  are 
nsed. 

The  engine  oyUttdtr  is  a  barrel-shaped  or  box- 
shaped  castiai^  with  its  interior  bored  ont  into 
the  form  of  a  perfect  ^^linder.  The  ends  of  this 
cylinder  are  eloaed  by  cover-liite  castings  fastened 
by  studs  or  bolts  to  the  body.  Hie  front  head 
has  a  circular  orifice  at  the  centre  to  allow  for 
the  exit  of  the  piston  rod,  and  where  a  tail  rod 
is  used  a  similar  orifice  is  necessary  in  the  back 
head.  Tbb  barrel  or  body  of  fhe  eylinder  has 
one  or  more  orifices  for  the  admission  and  ex- 
haust of  the  steun,  and  these  orifices  are 
covered  by  a  boxlike  chamber  called  the 
•team  chett,  inside  of  which  WOTk  the  valves. 
The  body  and  oftm  the  ends  of  the  cylinder 
casting  are  usually  covered  with  a  lagging  or 
envelope  of  some  material  which  is  a  poor  con- 
ductor of  heat  and  whose  purpose  is  to  prevent 
the  oondensation  of  steam  m  the  ^tinder  by  the 
loM  of  heat  due  to  radiation  trma  its  outer 
walls.  Hie  pia$<m  is  a  dreular  disk  of  metal 
of  snffleifint  strengUi  to  resist  distortion  by  the 
steam  pressure.  In  the  edge  of  this  disk  are 
set  rings  of  metal  so  arranged  that  they  are 
constantly  pressed  outward  against  the  walls 
of  the  cylinder,  either  by  their  own  elasticity 
or  by  the  elasticity  of  springs  pressing  against 
than  frun  behind.  These  riz^  are  eafied  pooik- 
ing  ringa,  and  tlieir  fnnotion  is  to  mate  tiw 
piston  fit  steam-tight  in  the  ^Under  and  at  the 
same  time  raider  its  movonent  as  free  from 
friction  as  possible. 

The  function  of  the  valves  and  valve  gear  is 
to  ocmtrol  the  admission  and  exhaust  of  the 
steam.  The  functioos  of  the  valve  are  both 
primary  and  seconduy.  The  primary  function 
u  to  admit  the  steam  fran  ue  boiler  to  one 
side  of  the  pistta,  while  the  exhaust  steam  filling 
the  other  ^d  of  the  cylinder  is  permitted  to 
escape  with  the  least  possible  resistance.  The 
secondary  functions  are  to  close  the  admission 
of  steam  at  the  point  necessary  to  give  the  ex- 
pansion desired  and  to  close  the  exhaust  orifice 
at  such  a  point  in  the  return  stroke  that  a  cer- 
tain volume  of  steam  sliall  be  caught  and  com- 
pressed behind  the  piston  to  serve  as  an  elastic 
cushion.  It  is  necessary  also  that  the  <q>ening 
of  the  inlrta  and  outlets  of  the  eylindw  should 
be  so  timed  with  respect  to  the  stroke  tA  tiie 
piston  that  pressure  nuur  not  be  brought  too  soon 
against  the  piston  head,  nor  the  exhaust  opened 
until  the  expanding  steam  has  dcme  its  entire 
work  for  that  stroke.  The  valves  for  admitting 
and  distributing  steam  in  an  engine  cylinder 
may  open  tiie  ports  which  they  control,  either 
by  lifting  from  their  seats  or  by  sliding  up<m 
their  seats.  When  the  engine  is  a  double-aenng 
one  there  must  be  provision  to  oonnect  each  end 
of  the  cylinder  witii  the  b<^er  and  each  end 
witti  the  exhaust  pipe.  When  the  engine  Is  sin- 
gle-acting it  is  only  necessary  to  connect  cme 
end  to  we  boiler  uid  exhaust  pipe  alternately. 
Apparently  the  simplest  arranffement  would  be 
to  nave  four  valves,  as  shown  by  Fig.  2,  one  at 
each  end  for  steam,  and  one  at  each  end  for  ex- 
haust. TbiA  is  the  arrangement  in  the  Ooriim 
An  fmpcHtaut  imo  of  engines  makes 
Qse  of  a  separate  valve  for  admitting  steam  at 
SB^  aid(  while  the  exhaust  is  controlled  by  a 
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sins^e  valve  for  both  ends.  Such  engines  are 
called  three-valve  mginee.  Another  arrsnge- 
ment  is  to  have  one  valve  for  admitting  steam 
to  both  ends  and  another  ecmtrolling  the  ex- 
haust for  both  ends.  Such  engines  are  called 
two-valve  ettgme*.  A  fourth  class  has  one  stn- 
gU  voive,  so  designed  as  to  perfwm  tiie  inlet 
and  outlet  functions  for  both  ends. 

The  simplest  form  and  also  the  most  common 
form  of  single  valve  is  the  D-shaped  elide  valve. 
In  the  diagram,  Fig.  6,  W  represents  a  por- 
tion of  the  top  wall  of  the  cylinder,  8  and  8^ 
being  the  steam  ports  to  the  two  ends  of  the 
cylinder.  At  the  top  these  steam  ports  <^>en  into 
the  inclosed  space  A»  B,  O,  Z>,  which  represents 
the  steam  chest.  The  valve  proper  is  represented 
by  V,  which  is  operated  by  the  rod  B  passing 
out  through  a  suitable  orifice  in  the  forward  end 
of  the  st^un  chest.  The  steam  from  the  boiler 
is  admitted  into  the  space  above  the  valve.  It 
will  be  observed  that  m  the  position  shown  the 
valve  exactly  covers  the  ports  B  and  iSi,  and 
steam  from  the  steam  chest  cannot  mter  the 
cylinder,  nor  ean  any  steam  contained  in  the 


Fig.  6. 


cylinder  escape.  If  the  valve  is  moved  either 
to  the  right  or  left  of  the  poiitifm  shown,  both 
ports  are  immedlatdy  nneovered.  If  the  move- 
ment be  towards  the  ri^t,  port  Bt  is  opened  to 
the  live-steam  space  awtn  valve  V  and  port  8 
is  opened  to  the  exhaust  space  E  beneath  the 
valve  y.  A  reverse  movement  of  the  valve  opens 
port  £^  to  the  live>steam  space  and  port  81  to 
the  exhaust  n>aee.  The  movement  of  the  valve 
from  "centre*^  to  the  rig^t  and  back  again  to 
"centre"  accomplishes  the  ri^t-haad  atooke  M 
the  piston;  its  movement  from  "oentoe^*  to  the 
left  and  back  again  to  "centre"  accomplishes  the 
left-hand  stroke  of  the  pist<m.  These  alternate 
right  and  left  movements  of  the  valve  are  ac- 
complished by  means  of  the  rod  R  and  an  ec- 
centric. (See  EocKKiBic.)  When  the  valve 
is  at  "centre"  the  axis  of  the  eccentric  is  at  right 
angles  to  the  fiywheel  crank,  providing  the 
vi^e  is  constructed,  as  shown,  to  cover  exaoUy 
the  steam  ports,  ^idi  is  the  oons^ction  for 
n<mexpansive  working  of  the  steam.  Hiis  is  the 
simplest  form  of  slide  valve.  To  provide  for  the 
e^MUisive  woi^ing  of  the  steun,  its  use  as  a 
compression  cushion  and  other  desirable  varia- 
tions in  admission  and  exhaust,  the  construction 
of  the  valve  and  the  position  of  the  eccentric 
have  to  be  modified  in  various  ways,  an  analysis 
of  which  is  a  matter  of  eonddenwle  meehaiueal 
intricacy. 

The  tnin  of  meehsnism  Vy  whieh  tiie  opening 
and  dosing  movenHnta  of  tiie  valves  are  oTeetM 
is  called  the  oafoe  gear.  Tbiv  varies  in  oon- 
stmotion  and  operaticn.  The  precise  diaracter 
of  the  gear  adopted  in  any  case  is  determined 
partly  by  the  form  of  valve  and  partly  by  the 
nature  of  the  general  problem  presented  for 
solution.  In  some  cases  it  is  merely  required 
tiuit  a  feirly  good  steam  distribution  shall  be 
aeenred;  in  other  instanoes  a  good  metbod  of  «x- 
paarion  nnwt  be  obtained;  in  still  other  coses 
the  ^atem  mnat  be  capable  of  adjustment  with 
a  view  to  wise  regulation  of  qwed,  and  in  all 
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looomotive  mod  marine  engines  euy  and  pro^^lt 
reTereal  of  the  directiw  of  motion  is  reqairal. 
Of  these  the  link  motion  invented  by  Howe  in 
1843,  and  ftnt  used  on  StepbenscHi's  engines, 
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is  porhapB  the  most  familiar,  it  being  the  gear 
very  generally  iiaed,  either  as  originally  de- 
signed or  in  some  modifled  form,  on  tocomoUTea 
and  marine  engines.  Fig.  7  shorn  the  Howe 
link,  or,  as  it  is  man  eMnmmly  called,  the 
Stephenson  rerersiag  link  valve  gear.  The  two 
eoeentrioB  B  and  are  set  on  we  crank  shaft 
B  nearly  at  right  angles  to  the  crank  O.  These 
eocentrics  carry  two  rods  r  and  ri  diverging  from 
each  other  at  a  slight  angle  and  with  their 
forward  ends  connected  by  the  slotted,  curved 
link  L.  The  valve  stem  T  has  a  block  or  pin 
which  connects  it  to  the  link  by  means  of  a 
sUdbig  lit  in  the  slot.  If  the  link  be  lifted  so 
that  file  rod  r  lies  nearly  In  line  with  T,  then 
the  valve  receireB  its  mttum  merely  as  if  driven 
directly  by  the  sinc^e  eoooitric  B;  it  the  link  be 
lowered  so  that  rod  r,  lies  nearly  in  line  with  V, 
then  the  valve  acts  practically  as  if  driveo  by 
the  Bingle  eccentric  Bt.  Now,  eccentric  being 
eet  for  forward  motitm  of  the  engine  and  eccen- 
tric B  being  set  for  backward  motion,  it  will  be 
seen  that  tEs  movement  of  the  link  rives  a  ready 
means  for  reversing  the  mgine.  It  does  more 
than  this,  however,  since  by  putting  the  link  in 
intermediate  positions  betwew  full  forward  and 
foil  backward  gear  the  cut-off  of  the  valve  can 
be  adjusted  for  expansive  working  of  the  steam. 
The  train  of  levers  v,  w,  m,  y,  and  g  in  Fig.  7 
shows  the  means  of  operating  this  link  In  an 
ordinary  locomotive  engine. 

The  ^overaor  d  a  steam  oigine  Is  a  derloe 
whose  ftmelion  it  to  regnlate  the  energy  de* 

vcHoped  in  accord- 
anoe  with  the  load 
propelled.  If  the 
admission  and 
pressure  of  the 
steam  be  constant, 
the  speed  will 
vary  as  the  load 
varies ;  with  a 
light  load  the 
speed  will  be  hi^ 
and  with  a  heavy 
load  it  will  be 
slow.  Theae  fluc- 
tuations in  speed 
are  always  unde- 
sirable uid  may 
easily  beoome  daagenras.  GomBors  act  to  regu- 
late the  energy  m  two  ways,  first  by  eutwig 
off  steam  from  the  bollsr  as  the  speed  in- 
creases, which  amounts  to  a  reduotim  in  Ixiller 
pressure  in  the  cylinder,  and  second  by  reducing 
the  qoaatity  of  steam  admitted  into  the  <7Under. 
Hie  first  are  called  throMmg  governora  and  Uie 
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second  are  called  out-off  govemora.  Oovemors 
are  also  classified  according  to  their  method  <rf 
actim  and  according  to  their  form.  The  most 
omnmon  form  of  governor  is  tiie  fly-ball  or  pen- 
dulum governor,  which  may  literate  either  1^ 
thnttliii^  <x  by  cttt-<^  aetlon.  The  diagram 
(Fig.  8}  showf  a  form  of  pendulum  governor. 
The  stem  or  shaft,  8,  is  givem  rotary  motion  by 
means  of  a  belt  embracing  the  pulley,  P.  Keyed 
to  the  top  of  the  shaft  is  the  plate  a,  carrying, 
by  means  of  the  arms  b  and  the  heavy  buU  o 
and  and  hung  to  the  arms  h  and  &i  are  the 
arms  d  and  di  which  connect  with  the  plate  e, 
which  is  tnb  to  slide  np  and  down  the  uaft  B, 
The  balls  and  their  connecting  arms  revolve  wtth 
the  diaft,  and  because  of  we  familiar  law  of 
centrifugal  force  they  tmd  to  fly  apart  as  the 
speed  of  rotaticm  increases  and  to  come  closer 
t(^[ether  as  this  speed  decreases.  As  the  balls 
flv  apart,  tiirongh  increased  speed,  they  lift  the 
plate  e,  and  this  <^>erates  the  train  of  levers  w,  y, 
ahd  B  in  such  a  way  as  either  to  shut  off  steam 
from  the  boiler  or  fran  the  (flinders.  Iliat  is, 
as  the  speed  ina«ases  the  eneigy  is  decreased, 
uid  conversely  as  the  ^eed  decreases  ttie  energy 
Is  increased.  In  this  way  Hie  mem  is  prt^r- 
tioned  to  the  load  at  every  instant,  uie  Outness 
with  which  this  proportI<m  is  midntained  depend- 
ing upon  the  sensitivoiess  of  the  governor. 

The  tramamiatitm  mecktmiam  of  a  steam  engine 
ooDsists  of  the  pistcoi  rod,  the  croeshead,  and 
the  connecting  rod.  The  du^  of  the  piaton  rod 
is  to  convey  the  energy  developed  by  the  piston 
outside  of  the  cylinder  so  tiiat  It  may  be  trans- 
mitted to  the  crank  shaft  or  flywheel.  At  its 
inner  end  the  piston  rod  is  attached  rigidly  to 
the  piston  at  its  centre  and  at  its  outer  end  it 
is  rigidly  attached  to  the  crosshead.  The  rod 
passes  out  of  the  cylinder  through  an  orifice  in 
its  front  end,  this  orifice  being  so  constructed 
that  it  is  steam-ti^t.  It  is  due  largely  to  the 
fact  that  a  circular  orifice  is  more  easuy  made 
steamrtight  than  any  other  fbnn  tliat  the  piston 
rod  is  universally  cylindrical  In  fbrm.  The  orow- 
head  is  the  connecting  link  which  permits  the 
rectilinear  motion  of  the  piston  rod  to  be  trans- 
formed into  the  swaying  motion  of  the  connect- 
ing rod.  The  manner  in  which  It  accomplishes 
this  is  clearly  shown  by  Fig.  9,  which  is  a  see> 


Fig.  9.   BscnoN  or  cRoawaAO. 

tion  through  a  familiar  make  of  croeshead.  Hie 
piston  rod  coming  from  the  right  is  rigidly  at- 
tached to  the  croeshead  by  a  threaded  connection, 
while  the  connecting  rod  is  cmnected  by  means 
oi  a  horixtmtal  pin,  so  that  it  can  swing  up  and 
down.  The  top  ajad  bottmn  of  tiie  crosshead 
are  planed  smooth  and  fit  a  groove  or  trade  in 
the  upper  uid  lower  guides.  These  guides  are 
a  part  of  the  engine  frsme,  and  serve  to  prevent 
any  ribratira  of  the  outer  end  of  the  piston  rod 
due  to  the  swaying  motiw  of  tiie  oonneeting  rod. 
The  conneetiniF  rod  is  commonly  a  rectangular 
or  CTlindrical  har  having  at  each*  end  a  circular 
bearing,  ime  to  embrace  the  crosshead  pin  and 
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the  other  to  embrace  the  crank  pin.  Fig.  10 
shows  the  construction  described.  The  articles 
Crank  and  Fltwhkel  describe  the  construction 
and  functions  of  these  parts  of  the  engine's 
meehmoism,  and  th^  will  not  be  mentimed  fur- 
ther. In  concluding  this  section  reference  may 
be  made  to  Fig.  II  m  showing  in  a  vary  jhia 
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nuuiner  the  character  and  relation  of  the  several 
structural  details  which  have  been  described  in- 
dividually. In  this  engraving  the  different  parts 
are  designated  by  letters  as  follows:  Ibe  engine 
frame,  A:  the  ^linder,  B;  the  piston  rod,  C; 
the  crosshead,  D;  the  connecting  rod,  E;  the 
crank,  Fj  the  flywheel,  G;  and  the  governor,  B. 

The  first  practical  use  of  importance  to  which 
steam  engines  were  put  was  the  pumping  of 
water,  and  the  pumpinff  en^ne  still  remains 
one  of  the  principal  forms  of  the  steam  engine. 
<See  PuHFs  AND  PuMPiita  M&ohihist.)  The 
modem  form  of  mUl  engitte  is  the  horizontal  di- 
reet-aoting  fljrwhed  engine,  in  whleh  the  power 
is  taken  nrom  the  flywheel  and  transmitted  to 


which  can  be  used  for  dynamo  driving  or  other 
high-speed  work,  is  shown  by  Fig.  II.  A  third 
type  of  stationary  engine  is  the  hoiating  engine 
which  in  its  smaller  sizes  combines  a  vertical 
steam  boUw  and  a  dtqilex  horizontal  or  vertical 
engine  in  me  machine.  Such  engines  do  not 
have  a  flywheel,  but  connect  directly  with  a 

crank  shut  irtiieh 
drives  the  dmm 
t^n  which  the 
hoisting  rope  is 
wonn  d .  Hoisting 
engines  of  larger 
size  have  separate 
boilers  and  often 
operate  as  many 
as  eight  separate 
dmma.  Tha  uagmt 
sizes  of  luristing  en- 
sma  vnws).  gines  are  those  used 

in  raising  ore  from 
deep  mine  shafts.  These  mine  hoists  nave  caj>ao- 
ities  of  from  2000  to  6000  horse  power.  Like 
the  smaller  sizes,  they  are  either  duplex  verti- 
cal or  duplex  horiznital  enrinea.  A  dnjim 
engine  eoaatots  of  a  ri^t-haad  and  a  l^haad 
engine  both  of  which  couple  to  the  same  oraak 
shaft.  They  are  to  be  dirtinguiahed  from  «nu^ 
compound  oigines,  which  have  a  similar  ap- 
pearance structurally,  by  the  important  fact 
that  each  half  of  the  machine  is  aistinct  fr<»n 
the  other  half  so  far  as  the  use  of  the  steam 
is  concerned.  In  direct-actins  mine  luriste  tiie 
drum  or  drums  are  moontea  direct^  <m  tiw 
cr«ik  shaft;  in  goieral  hoiata  the  onuik  shaft 
drives  a  separate  drum  shaft  by  means  of 
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shafting  by  means  of  bdts.  (See  Bm.T; 
Po>WKB,^uiT8iaS8ion  or.)  For  mill  engines  d 
large  size  present  practice  favors  compound  en- 
gines; simple  engines  are  used  when  the  unit 
of  power  which  is  required  is  small.  A  horizon- 
tal simple  mgine  of  comparatively  small  size, 
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searing.  A  fourth  form  of  stationarr  engine  is 
the  rmling-miU  mgine,  used  for  oriving  the 
trains  of  rolls  in  rolling  mills.  (See  Roixinq 
Mnx.)  Ttiis  is  usually  a  horizontal  simple  en- 
gine of  large  size  and  especially  stuni^  construc- 
tion.  The  largest  stationary  steam  engines  now 
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used  in  anj  form  are  Hum  employed  for  driving 
the  generators  of  deetrie-power  plants.  The 
preecmt  limit  of  size  in  a  single  unit  has  been 
set  at  10»000  horse  powar»  whi^  will  haTe  a  low- 
preesura  ^linder  in  the  mnl^le  ei|Muisiai  sys- 
tem of  110  inches  diameter  mA  slX'fest  strmce, 
or  two  knr-preesure  (finders  of  about  84  indtes 
diameter.  These  will  often  be  arranged  to  have 
tiieir  exhaust  steam  drive  low-pressure  condens- 
ing steam  turbines  (q.v.).  Modem  engines  are 
also  operated  where  possible  with  superheated 
steam;  i.e.,  steam  carrying  a  temperature  in 
excess  of  that  doe  to  its  pressure,  so  as  to  dimin- 
ish kisses  due  to  condensaUon  in  the  loocess  of 
apand<».  Verj  aotaUe  eooiomies  nave  been 
secured  in  a  combined  design  of  engine  and 
boiler,  made  in  ooe  unit,  and  known  as  the 
LoccMnobile  arrangement.  The  stecun  is  super- 
heated by  pasung  it  in  a  coil  of  piping  in  the 
currents  of  hot  gases  from  the  furnace,  and  the 
short  connections  reduce  losses  between  boiler 
and  engine  which  are  present  in  less  compact 
arrangemoits.  A  design  of  engine  eylinder  has 
been  advanced,  in  which  the  mw  of  the  steam 
masses  into  the  i^linder  on  admissioa  and  out 
of  it  upon  exhaust  is  maintained  with  minimum 
diangee  of  direction  with  their  attendant  losses. 
Soeh  designs  are  called  Uni-flow  Engines.  A 
sixth  important  form  of  steam  engine  is  the 
steam-driven  air  compreaaor  deterwed  in  the 
article  Am  CaupBsasoB. 

Engines  other  than  stationaiy  fall  into  one  of 
two  great  classes,  vis.,  Uxsomotive  engines  for 
railways  and  marine  engines  for  ship  propulsion. 
The  traction  engine  la  essentiaUy  a  locomotive 
engine  designed  to  run  on  cranmon  roads,  and 
the  portable  engine  is  practically  a  stationary 
engine  and  boilM-  plant  of  small  size  mounted  on 
wheels  BO  that  it  may  be  hauled  from  place  to 
place.  The  growth  and  ctoistniotion  of  the 
looontofive  mgine  are  described  in  the  article 
LooouonvB.  Marine  enginea  fall  into  two  sepa- 
rate classes.  For  paddle-whed  boats  the  bum 
engine  and  the  inclined  en^e  are  universally 
employed.  For  screw-propelled  vessels  the  in- 
verted vertical  direct-actmg  engine  is  almost 
universal.  (See  Ship  and  Sbipfiitq,  Power 
Navigation.)  For  a  discussion  of  the  theory  of 
steam  engines  and  heat  engines  in  general,  see 
Steam  ;  TEEBiioDmAHios.  For  descriptions  of 
wecial  applicatitms  of  Steam  ragines,  see 
Blowinq  HaoHiifEs;   Fibb  Enqikb;  Itonn 
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cating Engines  and  Auaiiiary  Machinery  (3d 
ed.,  rev.  by  H.  O.  BtidaiOT,  Annapolis,  1914); 
J.  M.  Whitham,  Bteam  Bngine  Detign  (New 
York,  1914).   

8TEAX  EVOZNEBBING,  Bubbau  of.  One 
of  the  bureaus  of  the  United  States  Department 
of  the  Navy.  It  was  established  hy  Act  of  Ccm- 
gress  of  July  9,  1862,  and  Benjamin  F.  Isher- 
wood,  n^neer  in  chief  of  the  navy,  became  its 
flnt  dii«.    It  haa  charge  of  all  matters  con- 


nected with  the  propelling  and  other  maehinerf 
of  naval  vessels  except  such  as  may  be  specin- 
eally  assigned  to  the  bureaus  of  Ordnance  and 
Construction  and  Repair.  The  propelling  ma- 
ehinoy  (including  hoilm)  is  Mther  designed 
1^  officers  attadied  to  the  Burcait  of  Steam  En- 
f^newing,  or  tiie  design  is  passed  upon  and  ap- 
proved by  the  bureau  before  the  construction  or 
purchase  is  authorized.  The  diief  of  the  bureau, 
who  is  abo  engineer  in  chief  of  the  navy,  is 
selected  by  the  President  from  the  line  (i.e., 
executive)  officers  of  the  navy  and  has  the  rank 
of  rear  admiral  while  serving  in  this  capacity. 
See  ENoinDi,  Naval;  Natt,  DvAsncsHT  or 

THE. 

STBAJOB  "DUCKt  Loqoishbao,  or  Rack* 
HOB8B.  A  very  large  duck  (^oo^erM  otMrue), 
numerous  about  the  southern  extremity  of  Soutli 
America,  so  called  on  account  of  its  peculiarity 
of  rowing  itself  along  the  surface  of  the  water 
at  great  speed.  This  Is  said  to  be  due  to  the  re- 
markable fact  that  this  bird  loses  its  power  of 
flijAtwhett  it  readws  maturity. 

nSAK  FITTUIG.  The  trade  and  business 
of  fitting  and  setting  the  pipes,  connections, 
valves,  and  fixtures  required  in  a  building  for 
its  heating  or  its  steam  machinery.  It  forms 
a  distinct  branch  of  the  trades  connected  both 
with  steam  madiinerv  and  with  building,  thou^ 
sran^imes  allied  wiui  the  ^nilar  operatimu  of 
gas  fitting. 

STEAK  TTAWw™    See  Haumb. 

STBAX  HBATDTO.    See  Beaxxsq  add 

VKSnLkTSOK. 

STEAM  iTAVXaATZOV.    The  eariiest  sag- 

gestiw  of  steam  navigaticm  is  believed  to  have 
come  from  Roger  BfUion,  and  from  the  thir- 
teenth century  until  the  end  of  the  eighteenth 
various  schemes  were  proposed,  the  more  im- 
portant and  aigniflcant  of  which  are  outlined 
under  SHiFBUiLDmo  and  Ships  aitd  Shippino. 
Among  the  notable  work  which  led  to  the  prac- 
tical oeveli^ment  of  the  steamboat  was  that  of 
John  Fitch  (q.v.)  in  America,  Patrick  Miller 
(q.T.)  in  Great  Britain,  and  others,  chief  among 
whom  was  Robert  Fulton  (q.v.),  who  in  1807 
made  a  successful  trip  in  the  Clermont  from 
New  York  to  Albany,  whUe  in  Great  BriUin 
Henry  Bell  (q.v.)  onnpleted  the  steamboat 
Contet  early  in  1812,  this  being  the  first  steam 
passenger  vessel  built  in  Eurcme.  It  sailed  regu- 
larly between  Olauow  and  Greenodc,  the  port 
at  which  it  was  buut.  To  Bdl.  who  built  other 
boats  in  1816,  is  due  the  inauguration  of  steam 
navigation  in  British  waters.  In  America,  Ful- 
ton was  followed  by  John  and  Robert  L.  Stevens, 
the  latter  employing  in  the  steamship  Phoenix 
feathering  paddle  wheels,  and  by  1830  uiere  were 
88  steamers  on  the  Hudson  River  and  in  Long 
Island  Sound,  in  addition  to  a  lai^  numt>er  in 
serrioe  on  tlw  C^reat  LsIess  and  in  western 
watera  As  discussed  under  Mebchant  MAun 
<q.T.)  transatlantic  steam  navigation  was  in- 
auguiated  with  the  voyage  of  the  American 
steamship  Savanmah;  while  two  British  veesds, 
the  Oreat  Weetem — a  paddle-wheel  steamer  of 
1340  tons,  460  horse  power,  witii  wheels  28  feet 
in  diameter  and  10  feet  in  breadth  of  face — and 
the  Siriua,  sailing  in  1838,  marked  the  beginning 
of  r^ular  transoceanic  service. 

By  1860  the  steam  tranage  of  the  United 
Kingdom  had  amounted  to  168,474  t<ms,  which 
increased  as  follows  by  deoades:  1870,  1,112,- 
934;  1880,  8.708.468;  1800.  6.042.S17;  1900^ 
7.207,610;  1010^  10^442,719;   1916,  10,236,706. 
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In  the  United  States  the  eteam  tonnage  was  as 
foUowB:  1830,  74,472;  1840.  202,330;  1850,  626,- 
047;  1860,  867,937;  1870,  1,076,095;  1880,  1,211,- 
668;  1890,  1,869,088;  1900,  2.«67.797;  1910, 
4.900.361;  1916,  6.943,810.  See  UlilTD)  SxAns, 
Shippimff. 

In  the  development  of  steam  navigation  the 
deaign.  conBtmetion,  and  operation  of  boilers 
and  machinery,  so  as  to  secure  ever-increaeing 
eflSdency  and  economy,  was  ever  the  object. 
The  screw  propeller  (q.v.),  first  used  with  suc- 
cess Ml  the  United  States  steamer  Princeton 
about  1841,  began  to  figure  aa  a  rival  of  the 
paddle  whe^  aa  a  mode  of  pn^ulsioi.  By  1848 
nearW  80  vessels  were  fitted  with  screws,  uid 
in  1846  the  American  screw  steamship  Motto- 
ohumtta  sailed  for  Liverpool.  The  screw  pro- 
peller at  this  early  date  could  operate  with 
greater  eflSciency,  and  with  less  space  for  ma- 
chinery there  was  more  room  for  cargo.  By 
1860  ine  screw  prtnteller  was  firmly  eetabUsfaea 
on  all  except  stialfow  and  inland  waters,  and 
by  1870  its  triumph  for  dsep^ea  ships  was 
conqtlete. 

In  Fulton's  early  operiments  on  the  Seine 
the  water-tube  boiler  was  employed,  and  Col. 
John  Stevens,  in  a  small  steamboat  completed 
in  1804,  also  used  a  water-tube  boiler  which 
developed  later  into  the  sectional  steam  boiler. 
Soon  the  return-tubular  boiler  was  evolved,  and 
better  constructicm  was  secured,  so  that  greater 
pressure  could  be  withstood  and  the  operation 
of  the  engine  rendered  more  efficient.  The  water- 
tabe  boiler  <see  Boojb  and  Shipbttiiaing)  is 
now  one  <ii  iho  most  approved  types,  although 
its  supremacy  has  been  disputed  by  the  flre-tube 
boiler  now  more  commonly  found  on  steamships. 

In  the  navigation  of  steam  vessels,  in  addition 
to  the  proper  operation  of  the  et^unship.  the 
economy  of  the  voyage  became  of  increasing 
importance.  As  consumption  of  coal  was  the 
largest  single  expense,  economy  must  be  secured 
not  cmly  in  design  and  oonstmetion  of  the  ma- 


young  men  for  positions  as  officers  in  the  mer- 
cliant  marine  is  an  important  matter,  as  no 
longer  is  It  possible  to  secure  properly  qualified 
men  from  uose  forming  the  ordinary  run  of  a 
working  cnew.  Accordmgly  school  ships  or  a 
system  of  cadet  officers  are  maintained  in  most 
important  maritime  countries.  See  Boilb  ; 
Naviqation;  Paddlk  Wheel;  Scbew  Pb(wbl< 
LEB;  and  similar  titles. 
STEAH  Pimp.    See  Puups  aitd  Puicpino 

Machihebt.  

STEAMSHIP.  See  Mbohaht  Mabute; 
Ship  aito  Shippiwo. 

8TBAX  SHOVXL.  A  modified  form  of 
dredge  adiq»ted  for  excavating  material  <»i  dry 
land,  as  in  railway  or  canal  construction.  The 
steam  Aovel  was  invmted  in  1840  by  an  Ameri- 
can named  Otis,  but  it  did  not  come  into  general 
use  until  about  1865.  As  will  be  seen  from  the 
accompanying  outline  drawing,  the  steam  shovel 
consists  essentially  of  a  strong  frame  mounted 
oa  wiieels  to  form  a  base  to  which  the  working 
parts  are  attached.  Hie  luge  majwity  of  steam 
shovels  are  mounted  on  ears  whidi  run  on  tem- 
porary track,  but  smaller  sizes  are  in  use  where 
ordinary  wide  wheels  are  employed.  The  digging 
mechamsm  of  a  steam  shovel  consists  of  a  boom 
hinged  to  a  mast  or  support  at  the  front  end  of 
the  car,  and  a  dipper  handle  and  dipper  carried 
by  the  boom.  The  operating  machinery  consists 
of  a  main  engine,  which  hoists  the  dipper  and 
swings  the  crane,  and  of  a  thrusting  mechanism 
for  forcing  the  dipper  into  the  eftrtlt.  The  opera- 
tion begins  with  we  dipper  at  the  position  shown 
by  the  dotted  lines  m  the  illustration.  The 
engineman  b^ns  to  hoist  and  thus  swing  the 
dipper  upward  along  a  curved  path;  at  the 
same  time  the  craneman  by  means  of  the  thrust- 
ing mechanism  forces  the  dipper  into  the  earth 
BO  that  a  layer  is  scooped  tm  the  face  of  the 
bank  and  falls  into  the  dipper.  The  depth  of 
the  cut  is  so  reflated  by  the  crane  man  tiiat 
the  dipper  is  just  filled  when  at  its  topmost 
position;  The  dipper  is  then  hauled  back  and 
the  crane  is  swung  so  as  to  earry  the  dipper  over 
the  car  set  aloDgnde  the  tbiana,  or  ever  a  spoil 


ucnoN  saownra  HacBAKtMi  or  9SKam  shotel. 


ehinery,  but  also  in  the  operation  of  the  vessel ; 
therefore  the  navigation  of  a  steamship  so  that 
it  would  be  remimerative  to  the  owners,  in 
addition  to  making  safe  and  speedy  voyages, 
required  careful  attention.  The  master  01  a 
modem  steam  vessel,  while  not  usually  a  prac- 
tical engines,  must  have  a  moderate  and  accu- 
rate knowledge  of  steam  oigineering  and  at 
the  same  time  be  as  good  a  navigator,  both 
theoretically  and  practically,  aa  was  required 
In  the  old  clipper-ship  days.    The  training  of 


bank,  and  the  latch  is  pulled,  setting  free  the 
swinging  bottom  of  the  dipper,  which  falls  open 
and  empties  the  contents  of  the  dipper.  In 
actual  operation  these  several  movements  are 
combined  to  a  greater  or  less  extent,  and  are 
accomplished  by  various  devices.    The  various 

J arts  of  the  shovel,  body,  mast,  boom,  and 
ipper  handles  are  constmeted  either  of  wood 
or  steel,  the  latter  mat«ial  being  most  generally 
used  for  the  heavier  ^rpes  of  shovds.  Hie  dip- 
per is  always  made  of  steel  or  inn  [dates,  and 
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its  Bize  or  capacity  yaries  from  one  to  six  cnblo 
yardB,  but  capadtiu  of  1,  1^,  2,  and  2^  Tarde 
an  the  onoi  nuwt  ocMmnm.  For  diggbu  blasted 
roek  the  front  edge  or  Hp  of  the  dipperhae  steel 
teeth.  He  excarating  capacity  of  steam  shovels 
varies  fnmi  2400  cubic  yards  of  sand  to  600 
cubic  yards  of  loose  rode  per  10  hours,  with  a 
2^  cubic-yard  dipp«-,  while  one  large  steam 
shovel  weighing  310  tons,  with  a  76-foot  boom 
and  a  six  cubic-yard  dipper,  had  a  capacity  of 
6800  cubic  yards  of  material  in  ei^t  hours. 

nw  steam  shovel  found  extearive  applicatitm 
In  the  excavation  of  the  Panama  Canal,  and  is 
used  with  high  efficiracy  in  the  removal  of  iron 
ore  in  the  open  mines  of  the  Lske  Superior 
r^on  or  for  stripping  the  overburden  of  the 
shallow  coal  seams  of  Kansas  and  other  Mid- 
western States.  For  information  as  to  develop- 
ments in  steam-shovel  design  and  operation  the 
current  files  of  the  engineering  press  diould  be 
consulted  as  well  as  the  technical  reports  of  such 
works  as  the  Panama  Canal.  The  catalogues 
and  other  printed  matter  at  the  mannfactiiren 
of  this  class  of  machinery  emftidn  mndi 
information.   

STEAK  TITABUTE.  A  form  of  prime  motor 
in  which  the  kinetic  energy  of  expanding  steam 
acts  upon  a  wbeelprovided  with  vanes  so  as 
to  cause  rotation.  The  ordinary  method  of  using 
steam  to  obtain  power  is  to  admit  it  Into  a  closed 
cylinder,  where  it  acts  upon  a  movaUe  piston. 
(See  Stbuc;  Btxam  ENonn.)  In  this  ease 
work  is  performed  by  the  static  expansive  force 
of  the  steam  pressing  against  the  piston ;  in  the 
case  of  the  steam  turbine  the  work  is  developed 
by  the  kinetic  energy  of  the  particles  of  steam 
which  are  given  a  ni^  velocity  by  reason  of 
the  steam  expanding  from  one  pressure  to  a 
lower  prumire.  In  the  nolipile  (q.v.),  or  "Hero's 
steam  engine,"  invented  by  Hero  (rf  Alexandria 
(q.v.),  we  have  the  germ  of  the  steam  torUne. 
The  next  steam  turbine  was  Invented  1^  Branca 
In  1629  and  emuisted  rimply  frf  a  jet  of  steam 
impini^ng  upon  the  vanes  of  a  paddle  wheel 


perfect  them,  because  of  the  possibilities  and  the 
renuirkable  advances  made  m  the  reciprocating 
engine.  Dr.  De  Laval,  of  Sweden,  was  the  first 
to  make  a  practical  application  of  the  rteam 
turbine,  in  1883,  by  attaching  it  to  his  cream 
separator.  Mr.  (later  Sir)  C.  A.  Fhrsona,  of 
England,  bnilt  his  first  tnrUne  In  1884.  These 
two  notable  inventors  gave  a  new  impetus  to 


\     I  I 


ssonoH  or  nasom's  «mui  Ttmnra. 

and  blowing  it  around.  Bnmea's  device  was 
the  first  impulse  steam  tnrbine.  In  1784  W<d^ 
gang  de  Eempelem  was  granted  a  patMit  iw  a 
reaction  turbine  and,  in  the  same  year,  James 
Watt  patented  a  steam  turbine.  In  1843  PillvoV 
patented  a  steam  turbine  working  on  the  same 
principle  as  the  one  later  brought  out  by  De 
Laval.  Nmie  M  these  was  of  aetaal  commerciai 
Talue,  nor  was  any  vigorous  attempt  made  to 


AOnON  or  anuH  on  budss  or  PAwnn's  Ttnama. 

steam-turbine  building,  and  many  other  forms 
have  since  been  bnnwtt  out.  The  first  Parsws 
turbine  developed  10  horse  power  at  19,900  revo- 
lutirnu  per  mlnnte  and  proved  entirely  practical. 
This  turbins  consists  of  several  suooesaive  tur- 
bine wheels,  or  rows  of  blades,  on  one  drum  or 
shaft  within  a  ooaoentric  case  having  interior 
blades;  the  moviiu;  vanes  or  blades  on  the 
shaft  are  in  cireumKrential  rows  projecting  out- 
wardly from  the  shaft  and  nearly  touching  the 
case,  and  the  fixed  blades  on  the  casing  are  in 
similar  rows,  projecting  inwardly  fran  the  case 
and  nearly  tondiing  the  q>indle  or  sih^ 
This  ccmstmction  constitutes  what  praotieally 
amounts  to  a  series  of  tnrbine  wheels  on  <me 
shaft,  each  one  complete  in  itself,  like  a  parallel 
flow  or  Jon  vol  water  turbine,  through  which  the 
steam  is  forced  to  pass.  The  passageway  in  each 
successive  turbine  is  also  slif^ily  larger  than 
that  in  its  predecessor,  to  allow  for  the  Increas- 
ing bulk  of  the  elastio  steam  as  it  emrts  its 
force  on  each  tnrUne  saooesrivety  and  expands 
with  a  consequent  reduction  of  pressure.  The 
steam  in  passing  through  the  soo^eslve  turbines 
transmits  to  each  a  rotative  force,  partly  1^  im- 
pulse and  partly  by  reaction,  so  that  the  Parsons 
turbine  involves  the  germinal 
principles  of  both  the  Branca 
turbine  and  Hero's  engine. 
As  the  steam  leaves  any  set 
^n-j— ^  ^^MV  revolving  blades,   it  is 

caught  hy  the  guide  blades 
which  BO  reverse  its  direetim 
of  motion  that  it  will  impinge 
pr(^)erly  on  the  next  set  of 
revolving  blades.  The  notable 
feature  of  the  Parsons  tur- 
bine is  the  "compounding"  of 
the  steam,  or  its  enpansion  in 
successive  stages.  The  steam 
enters  the  first  turbine  at 
practically  boiler  pressure 
and  passes  from  this  to  a 
seccmd  turbine,  or  set  of  tur- 
bines, of  larger  diameter,  and 
from  the  second  to  third  tur- 
bine still  larger  in  diameter. 
There  is  a  drop  in  pressure 
at  each  stage  but  an  increase  in  vdocity,  both 
of  which  are  allowed  for  by  the  inorcase  in 
diameter.  The  end  thrust  due  to  tiie  pres- 
sure of  the  steam  on  the  blades  is  balanced 
W  having  a  series  of  disks  at  the  «id  of  the 
shaft  where  steam  is  admitted,  equal  in  diam- 
eter to  the  successive  turlnne  steps  and  con- 
nected to  them  l^  steam  passages,  as  i^own  In 
tiie  illustration.   The  disks  are  separated  by  a 
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labyrinth  packing.  The  revolving  portion  of  the 
turoioe  is  called  the  "rotor." 

The  De  Laval  turbine  ia  a  hi^ly  improved 
form  of  Branea's  impulse  turbine.  Ita  rotor 
ctNuista  of  a  sinsle  wheel  carrying  suitably 
formed  buckets  ana  upon  these  steam  from  one 
or  nuure  nfizzlea  impinges*  tlie  nozzles  being  at 
the  side  of  the  wheel  and  the  buckets  of  such 


UTAb's  Tuaam. 
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shape  as  to  take  advantage  of  both  the  impulse 
and  the  reaction.  In  this  turbine  the  expansion 
of  the  steam  takes  place  in  the  nozzle,  hence  the 
necessity  for  having  this  of  the  proper  form. 
The  outer  edge  of  t£e  buckets  is  shrouded  by  a 
steel  ring  vlilehprevents  the  centrifugal  escape 
of  the  steam.  These  turbines,  especially  tn  the 
larger  sizes,  are  equipped  with  several  nozzlea. 
Ab  the  velocity  of  the  steam  issuing  from  the 
nozzle  exceeds  2500  feet  per  second,  tney  are  es- 
sentially of  very  high  speed,  the  smaller  sizes 
running  at  30,000  revolutions  per  minute  and 
the  larger  uzes  at  10,000  revolutions  per  minute. 
A  gear  and  pinion  are  used  to  reduce  the  speed 
to  reasonable  working  velocities. 

In  the  Curtis  turbine,  the  rotor  eonaists  of  a 
number  of  blade  wheels  set  between  stationary 
rings  of  guide  Uadea,  as  in  the  Parsons,  but 
di^rs  from  the  latter  in  that  the  steam  is  ad- 
mitted to  the  first  turbine  by  a  series  of  nozzles. 
Hie  steam  is  expanded  nearly  to  the  exhaust 
pressure  in  the  nozzles,  so  that  few  revolving 
wheels  are  required,  and  r^iulation  is  obtained 
by  closing  one  or  more  nozzles.  The  shaft  of  the 
Curtia  turbine  is  usually  vertical  and  a  special 
step  bearing  ia  provided  to  support  the  weij^t 
ana  the  end  thrust  due  to  the  steam  pressure. 


lining  Bodes 

mii^-aiKits 


AOnOH  09  STBAH  BUIMS  OP  CDBIIS'S  TUBBHIS. 

The  end  of  the  shaft  rests  on  a  film  of  oil  that 
is  under  pressure  so  that  the  rotor  turns  almost 
without  friction. 

A  turbine  which  is  umilar  in  design  to  the 
Pdtou  water  wheel  (q.v.)  ia  called  the  Riedler- 
Stompf  turbine.  It  has  buckets  on  the  periphery 
of  the  rotor  and  a  jet  of  steam  from  a  rectangu- 
lar noBzIe  impinges  on  these.  As  the  steam 
leaves  the  buckets,  it  enters  a  paasage  in  the 
casing  by  which  it  is  led  back  to  the  rim  of  the 


rotor  on  which  it  acts  a  second  time.  These 
machines  are  built  with  horizontal  or  with  ver- 
tical shafts.  An  impulse  turbine  wliich  uses 
stage  expansion  is  the  Ratean,  invented  by  Pro- 
fessor Bateau,  of  France. 

The  usual  velocity  of  the  tips  of  the  rotating 
blades  of  the  several  makes  of  turbines  is  as 
follows :  Parsons,  from  100  to  150  feet  per  second 
at  the  high-pressure  end  and  300  to  350  feet  per 
second  at  the  low-pressure  end;  Curtis,  about 
420  feet  per  second;  Bateau,  350  to  400  feet 
per  second;  and  in  the  De  Laval  and  Riedler- 
Stumpf  turbines,  peripheral  velocitiea  exceeding 
1000  feet  per  second  are  used. 

The  commercial  use  of  the  steam  turbine  is 
at  present  restricted  to  a  limited  number  of 
lines.  It  is  peculiarly  adapted  to  driving  electric 
generators,  because  of  the  high  speed  of  rotation, 
convenience,  compactness,  and  ease  of  regulation, 
and  it  is  extensively  used  for  this  purpose.  The 
rotor  and  its  attaebed  generator  can  be  brought 


cmra  iDaaufB  onuTnra  anuMO. 

up  to  speed  without  the  resistance  of  the  load. 
The  turbine  does  not  work  well  for  dow  speeds 
nor  for  heavy  reaiatancee  to  be  slowly  started 
from  rest.  Many  of  the  laroe  power  stationa 
have  been  equipped  with  turmne-driven  genera- 
tors, and  turbines  can  be  economically  applied 
to  utilize  the  energy  in  steam  exhausted  from 
large  reciprocating  engines  in  such  plants.  The 
steam  turbine  ia  also  very  desirable  for  propel- 
ling ships  because  of  ita  simplicity,  lightness, 
compactness,  and  almost  entire  absence  of  vibra- 
tion. Its  disadvantages  are  the  hig^  rotative 
speed,  delicate  adjustments  required,  gyroscopic 
action,  and  lack  <n  reversibility.  When  a  screw 
propeller  is  run  at  tiie  hi|^  q>eed  derd(^>ed  by  a 
steam  turbine,  it  has  a  tenden<7  to  form  a  hol- 
low, or  cavity,  in  the  water.  This  tendency  is 
decreased  as  the  speed  of  the  ship  increases,  so 
tiiat  the  turbine  is  better  adapted  for  fast  than 
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for  elofw  TesselB.  The  Phtbods  turbine  wae  first 
used  on  tiie  Turbinia  as  an  experimwt,  and  on  a 
trial  trip  in  1897  this  vessel  made  aspeed  of  34% 
knots  per  hoar.  This  wonderful  perfonnanee 
Indnced  the  British  Admiralty  to  build  two  tor- 
pedo deatrovera,  the  Tiper  koA  the  Cobra,  the 
form^  maJcmg  on  her  trial  trip  a  speed  of  36.68 
knots.  Since  that  time  the  marine  turbine  has 
been  quite  generally  adopted  for  both  naval  and 
fast  passenger  vessels.  An  extra  turbine  is  fitted 
to  the  propeller  shaft,  for  driving  the  ship  back- 
ward, and  is  ran  in  a  Taeanm  when  the  ship  is 
going  ahead.  Hw  unall  diameter  of  the  pnv 
pellers  used  with  turbines  permits  the  use  of 
three,  or  evai  four,  propellers.  The  greatest 
development  of  the  steun  turbine  has  been  in  the 
central  electric  station.  Units  of  10,000  kilo- 
watt capacity  before  referred  to  have  been  suc- 
ceeded by  20,000  and  in  1915  by  a  3S,000  kilo- 
watt-capacity machine  for  use  in  Philadelphia. 
Hie  lai^est  reciprocating  unit  yet  foimd  praeti- 
cal  has  10,000  Idlowatt  capacity. 

Oaa  Tnrblnea.  Many  attempts  have  been 
made  to  build  a  turbine  using  as  a  motive  power 
the  gases  obtained  by  burning  or  exploding  a 
cbat^  similar  to  that  used  in  an  intemal-oom- 
bustjon  engine.  Such  a  turbine  would  use  the 
energy  of  the  fuel  as  directly  as  possible,  and 
should  be  veiy  eflBcicnt.  Fracti(»lly  alt  the 
forms  et  tnrhuies  which  ars  used  ^th  steun 
have  been  tried  for  gas  turbines  and  proved  un- 
successful. Tba  gases  are  extremely  hot  and 
cause  verj  rapid  deterioration  of  the  machine 
and  do  not  seem  to  give  up  their  heat  energy  in 
passing  through  the  turbine.  A  small  gas  tur- 
bine, fdmilar  to  the  De  Laval  steam  turbine,  run 
at  19,000  revolutions  per  minute,  developed  three- 
brake  hOTse  power,  but  an  expraditure  of  four 
horoa  -pawer  was  required  to  conmress  the  air  for 
combustion ;  hence  there  was  a  loss  of  one  horse 
power. 

Hie  large  steam  turbines  axe  far  more  eeoncou' 
ieal  than  the  small  ones  and,  when  of  more  than 
1000  hOTse  power,  are  usually  more  economical 
than  reciprocating  engines.  The  economy  is 
greatly  increased  by  superheating  the  steam,  and 
a  very  high  vacuum,  or  a  very  low  back  m'essure, 
must  be  maintained  for  the  exhaust.  There  is 
no  way  ot  applying  an  indicator  to  the  steam 
turbine  so  that  Uie  power  ddivered  by  the  shaft, 
i.e.,  the  brake  hone  power,  Is  the  standard  for 
comparison.  In  tnrUnes  iii^ng  nosdes,  the  shape 
of  these  has  a  great  inflnenoe  on  the  dBdeauy  of 
the  turbine. 

Bibliogrmphy.  Aurel  Stodola,  The  Steam 
Turbine,  with  Appmdia  on  Oat  Turbine*,  Bng- 
lish  translation  by  L.  C.  Loewinstein  (2d  ed.. 
New  York,  1906);  Stevens  and  Hobart,  Steam 
Turbine  fnytneerjn^  (ib.,  1900) ;  Wilhelm 
Gentseh,  Bteam  Tvrlmet,  English  tnuislation  hr 

A.  K.  Liddell  (lb..  1906);  L.  6.  French,  Steam 
Turbinet:  Practice  and  Theory  (ib.,  1907) ;  C.  C. 
Thomas,  Steam  Turbinee  (4th  ed.,  ib.,  1910); 
Bauer  and  Lasche,  Marine  Steam  Turb^tee,  Eng- 
lish transhition  by  M.  G.  B.  Swallow  (ib.,  1911) ; 
John  Morrow,  Steam  Twb»te  Detign  (ib.,  1911) ; 

B.  M.  Neilsou,  The  Steam  Turbme  (4th  ed.,  ib., 
1912) ;  J.  A.  Moyer,  Steam  Twrbinea:  A  Praeti- 
eal  and  Theorvtioai  Treatiee  (8d  ed.,  Ib.,  1914). 
See  SHiVBDnJiiifQ,  Machinery. 

STEABIO  <Bt«-ar^)  ACID  (from  Gk.  ffriap, 
gtear,  tallow),  CtHwCOOH.  One  of  the  solid 
fatty  acids.  It  exists  as  a  riyc^de  (stearin) 
in  most  fats,  and  is  especially  abundant  in  the 
more  solid  kinds,  sueh  as  mutton  snet.  The 


stearic  acid  of  commerce  is  a  mixture  of  stearic 
and  palmitic  acids.  Pure  stearic  acid  may 
readify  be  separated  from  this  disatdving  in 
hot  Mcohol  and  precipitating  wjth  a  hot  uco- 
holie  8(duti{Hi  of  maaiesium  acetate,  the  pre- 
cipitate being  practic^ly  pure  stearate  of  mag- 
nesium; in  this  reaction,  <me  part,  by  wei^t, 
of  magneuum  aoetate  should  be  employed  for 
every  four  parts  of  commercial  stearic  acid 
treated.  Magnesium  stearate  thus  obtained  is 
decomposed  tnr  boiling  with  hydrochloric  add, 
and  the  stearic  acid  set  frse  is  fnither  piurlfled 
by  recrystallizatiai  fr<aB  aloc^l.  Pure  stearic 
acid  is  a  colorless  crystalline  substanoe  having 
neither  taste  nor  odor;  it  melte  at  69.2<^  C. 
(167°  F.),  is  insoluble  in  water,  aa  which  it 
floate,  but  dissolves  in  alcoh(d  and  ether,  its 
solution  reddening  litmus.  It  may  be  distilled 
under  diminished  pressure.  The  only  stearatea 
soluble  in  water  are  stearates  of  the  alkalies, 
whose  Bohitiona  are  frotl^  and  form  a  lather, 
hut  aa  the  additi<«  of  an  exoess  ol  water  sepa- 
rate into  an  acid  salt,  deposited  in  silky  ciys- 
talline  plates,  and  the  free  alkali,  or  more  prob- 
ably a  basic  salt,  which  remains  in  solution. 
(See  Soap.)  The  stearates  of  the  alkalies  are 
soluble  also  in  alcohol.  Chloride  of  sodium 
(c(Hnmon  salt)  has  the  proper^  of  squu-atlng 
alkaline  stearates  from  their  aqueous  solution. 
Free  stearic  acid  has  been  found  in  derompos- 
ing  j^us  and  in  the  caseous  d^KMits  of  twer- 
culosis.  In  adipocere  and  in  feces  stearin  add 
occurs  in  the  form  of  its  calcium  sMt;  In  blocd, 
chyle,  and  in  serous  fluids,  in  the  form  of  sodium 
salts.  See  Ca^le;  Fats;  On.;  Boaf. 

STE'ABIIf  (from  Ok.  <rr4ap,  atear,  tallow), 
or  Tbisteasqt,  CA(C,,HnCOO),.  One  of  the 
chief  oonstitnente  of  fata.  It  is  considerably 
harder  than  palmitin  (q.v.)  and  less  soluble 
than  both  paunitin  and  olein,  the  other  char- 
acteristic oMistitnents  of  natural  fats.  Stearin 
may  be  obtained  in  a  tolerably  pure  state  from 
mutton  suet  repeated  crysbLllisation  team 
ether.  Hie  <auT  way  to  obtain  it  chemically 
pure  is  by  synttiesiB;  first,  anhydrous  glycerin 
Is  heated  with  an  equal  weight  of  stearic  acid, 
the  product  being  a  compound  called  mono- 
steann;  the  monostearin,  freed  fr<nn  the  excess 
of  glycerin,  is  then  heated  with  a  further  eieess 
of  stearic  add,  and  the  product,  tristearin,  is 
carefully  freed  from  the  enwas  <a  stearic  add. 
Like  palmitin  and  certain  other  triglycerides,  it 
presoite  a  remarkable  peculiarity  in  liquefying; 
it  melts  first  if  heated  to  55*  C;  on  further 
heating  it  resolidifies  and  melts  again  when 
72°  C.  is  reached.  Stearin  for  commercial  pur- 
poses is  prepared  on  a  large  scale  from  beef  suet, 
lard,  cottonseed  oil,  etc,  oj  diilling  the  rendered 
product  to  S0*-«0*  F.  (10*-16'  C),  holding 
the  mass  lor  some  time  to  allow  for  graining  and 
then  pressing  carefully  in  small  quantities  in 
cotton  bus.  The  liquid  portion  squeezed  out  Is 
sold  as  oleo-oil  and  used  in  the  manufacture  of 
butterine.  The  deostearln  press  cake  is  blended 
with  olein  from  various  sources  and  marketed 
as  ctanpound  lard.  Since  the  hydrogenation  of 
oils  has  become  an  important  part  of  the  fat 
industry,  a  number  of  vynthene  iteariB  vm- 
pounds  have  appeared  on  the  maricet. 

8TEAKN8,Fbedeuc  Pise  (1851-  ).  An 
American  hydraulic  engineer,  bom  at  Calais, 
Me.  He  was  employed  in  the  city  surveyor's 
office,  Boston,  in  1869-72;  was  identified  with 
the  omstructloD  and  maintenance  of  the  Boston 
water  supply  In  1872-80  and  of  the  main  drain- 
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workB  in  1880-flO;  and  served  aa  chief  en- 
gineer of  the  Masaachusetts  State  Board  of 
Health  frcHn  1886  to  1896,  and  of  the  MasBachn- 
setts  Metropolitan  Water  Works  from  1895  to 
1907.  Stearns  was  a  consulting  engineer  to  the 
diaries  River  Basin  Commission  in  1903-10  and 
to  the  New  Yoxk  Board  of  Water  Supply  Ktter 
1906,  and  a  member  of  the  hoard  of  eraunlting 
engineers  for  the  Panama  Canal  in  1905-06.  He 
was  a  member  of  boards  that  made  reports  on 
water  supply  for  Baltimore  in  1908-09,  and  for 
Winnipeg  in  1013.  In  1906  he  was  president  of 
the  American  Society  of  Civil  Engineers. 

8TEABNS,  WnxiAic  AuousTUS  (1805-76). 
An  American  clencyman  and  educator,  bom  at 
Bedford,  Sfass.  He  ms  educated  at  Harvard 
and  at  Andover,  and  was  ordained  in  the  Con- 
gr^tional  ministrr  in  18S1.  In  1854  he  be- 
came president  of  Jun^nt  CctUcoe.  His  publi- 
cations include  Diaoounea  and  A&rsHe«(I85fi>, 
and  A  Plea  for  the  Nation  (1876). 

SnyATlTE.   See  ScuPSTom. 

STEB'BINa,  Thomas  Bosom  Ride  (1835- 
) .  An  English  naturalist.  He  was  bom  in 
London  and  was  educated  at  King's  CoU^, 
London,  becoming  a  fellow  of  Woroorter  Coll^, 
Oxford.  In  1858-84  he  was  engagad  in  teaching, 
and  thereafter  devoted  himself  to  literary  and 
sdentifle  pnranita.  An  imp<wtajit  report  waa 
made  1^  him  oa  the  Amphipoda  of  the  OhaU 
lenger  expedition.  He  received  a  ^d  medal 
from  the  Linnean  Society  in  1908.  He  made  a 
special  study  of  Crustacea,  and  besides  contrib- 
uting largely  to  reviews  wrote:  EtMyt  on  Dor- 
ioM»Mm  (1871) ;  The  ItutwnUiat  of  Oumbrae,  a 
True  Storvt  Being  the  Life  of  Dairid  JMtertton 
by  Me  FrUnd  (1891) ;  A  Hittory  of  Cruttacea 
(1893);  Amphipoda  fhmmaridea  of  Dae  Tier- 
reieh  (1906);  AuetraUan  AfnpMpodo  (1910); 
Marine  Inveetiffatione  in  South  Africa  (6  parts, 
1900-12);  Oumaoea  of  Dae  Tierreich  (1913); 
Marine  InveetigaHone  in  South  A/rioa  ( 1910-15 ) . 

STEB'BINS,  OsraeE  Cwjb  (1846-  ). 
An  American  evangelistie  singer.  He  was  bora 
at  Bast  Ckriton,  Orleans  Co.,  N.  T.,  and  studied 
music  at  RoehestOT,  N.  Y.,  Chicago,  and  Bost<m. 
He  b^an  his  musical  career  in  ChieagD  in  1869, 
and  after  directing  Church  music  in  Boston  for 
two  years  took  up  evangelistic  work  under 
D.  L.  Moody  in  1876.  With  Ira  D.  Bankey  and 
James  McOranahan  he  was  Joint  author  of  many 
gospel  hymns  and  selections  for  male  chorus, 
male  quartet,  etc.,  and  alone  he  prepared  The 
NortMMd  Hymnal  (1904). 

STJEBMITmr,  steb-nlf  Bid.  See  LmaROV, 
NlKOUI  Semkctovitch. 

aXBCOHam,    «te-kM/t«,   Lobbuzo.  See 

OUKBUNI,  OLINDO. 

STBIVIEAV,  CB1BLE8  (17S3-1812).  An 
English  militaiy  historian,  bom  at  Philadelphia. 
He  was  educated  at  William  and  Mary  Col- 
lege and  studied  law.  At  the  outbreak  of  the 
Revolutiraiary  War  he  adhered  to  the  crown. 
He  served  with  the  British  at  Lexington  and 
Buttkor  Hill,  later  beeame  nnnmisaary  to  the 
army  of  Sir  William  Etowe,  and  later  was  with 
Corawallis  in  the  South.  In  1783  be  settled  in 
Engluid.  He  published  a  Hietory  of  the  Origin, 
Progreaa,  and  Termvnation  of  the  American  War 
(2  vols.,  1794),  which  remains  the  best  contem- 
porary account  of  the  Revolution  from  a  British 
standpoint,  and  is  of  value  for  its  military  maps. 
It  oeuled  forth  from  Sir  Henry  Clinton  a  reply: 
Some  OJitanmHont  vpon  Mr.  Btedman'e  Biatory 
(1794). 


STEDKAN,  Eoicuin)  Clabxkcb  (1833-1908). 
An  American  poet,  critic,  and  esaayisi^  bora  at 
Hartford,  0>nn.,  and  educated  at  Yale.  In  1862 
he  entered  journalism  as  editor  of  the  Norwich 
(Ccmn.)  I*f^une  and  the  foUowhig  year  he  be- 
came editor  of  tiie  Winsted  (Conn.)  Herald,  oa 
which  he  remained  tiU  1855.  He  than  went  to 
New  York  and  in  1869-61  was  on  the  staff  of 
the  New  York  Tribune.  At  the  outbreak  of  tiie 
Civil  War  he  was  sent  to  the  front  by  the  New 
YOTk  World  as  war  correspondent,  and  there  con- 
tinued till  1863.  As  opportuni^  offered,  he 
studied  law  and  was  for  a  time  private  secretary 
to  Attoraey-Qeneral  Bates  at  Washington.  In 
1864  he  was  interested  in  constructing  and 
financing  the  Union  Pacific  Railroad.  From 
1866  turi900  he  was  a  member  of  the  New  York 
Stock  Exchange  (a  Hietorg  ot  which  he  puti- 
lished  in  1906-06,  with  A.  N.  Easton).  He  de- 
livered the  first  Torabull  lectures  on  poetry  at 
Johns  Hopkins  (repeated  at  Ccdumbia  and  the 
University  of  Pamnrlvania  and  was  (me  of  the 
original  members  of  the  American  Academy  of 
Arte  and  Letters.  His  chief  volumes  of  verse 
are;  Poeme,  Lyrical  and  IdyUio  ( 1800) ;  AUoe  of 
Monmouth:  An  Idyll  of  the  Great  War  (1864) ; 
The  Blameless  Prinoe  (1869)}  HMOthome  and 
Other  Poeme  (1877) ;  Lyrice  and  idytte  (1879) ; 
and  Poeme  How  Piret  CoUeoted  (1897).  His 
critical  works,  The  Victorian  Poete  (1875),  The 
Poeta  of  America  (1885),  The  Tfature  and  Ble- 
menta  of  Poetry  (1892),  were  supplemented  by 
A  Victorian  Anthology  (1896)  and  An  Ameri- 
can Anthology  (1900).  In  1911  appeared  Oeniut 
and  Other  Baaaya.  Stedman  edited,  with  Ellen 
H.  Hutchinson,  A  Library  of  American  Litenk- 
tare  (11  vols.*  1888-00) ;  and,  with  Qeorge  E. 
Woodberry,  the  Woril»  of  Edgar  Allan  Poe  (10 
vols.,  1895 ) .  After  the  death  of  Lowell,  Stedman 
had  perhaps  the  leading  place  am<mg  American 
poets  and  crimes.  (Dtmnilt  Stedman  and  Gould, 
Life  and  Lettera  of  Edmund  (Jlarence  Btedman 
(2  vols..  New  York,  1010) ;  also  William  Winter, 
OldFriende  (ib.,  1909). 

BTEXMAJlf  Blizabcth  Cuhezitinx  (Mis. 
Wnxuu  BuBim  KnnfBT)  (1810-89).  An 
American  writer,  a  sister  of  William  E.  Dodge 
and  the  mother  of  Edmund  Clarence  Stedman 
(qq.v.).  She  was  bora  in  New  York  City  and 
was  married  first  to  Edmund  B.  Stedman  (died 
1835 ) ,  a  Hartford  merchant,  and  in  1841  to  Wil- 
liam Buraet  Kinney  (q.v.).  She  was  contributor 
to  the  KniokerbooJoer  and  to  Btaakwood^a.  Dur- 
ing a  14-yearB'  stay  in  Europe  she  was  a  friend 
of  tiie  Brownings.  She  published  FeUoifo,  a  Met^ 
Weal  feomanoe  (1865);  Poem*  (1867);  and 
Bianca  CapMo,  a  Tragedy  (1873). 

STEED,  H.  WXCKHLUI  (1871-  ).  An  Eng- 
lish jouraalist  and  author.  He  was  educated  at 
Sudbury  grammar  school  and  at  the  universities 
of  Jena,  Berlin,  and  I^tris.  He  was  acting  cor- 
respondent of  the  London  Timea  at  Berlin  in 
1896,  and  correspondent  of  the  same  joumal  at 
Rome  in  1897-1902  and  at  Vienna  in  100^13. 
In  1914  he  was  appointed  its  foreign  editor.  He 
published:  The  Sooiolist  and  Ldbowr  Maoemmt 
in  England^  Germany,  and  Promee  (1S04) ;  The 
Hapaburg  Mcmare9iy  (1918;  2d  ed.,  1014;  Frvnch 
ed.,  1914). 

STEED'ICAN,  Cbableb  ( 181 1-00 ) .  An 
American  naval  officer,  bora  at  CTharleston,  8.  C. 
He  was  appointed  a  midshipman  in  the  na^  in 
1828,  and  sorved  in  the  Mexican  War  at  vera 
Cms  and  at  Tampieo.  From  1847  to  1866  he 
was  attached  to  the  United  States  Naval  Obaerv- 
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atorj  at  Washington,  attaining  the  rank  of  com- 
nuuider  in  1866;  in  1869  he  commanded  the 
Dolphin  in  the  Paraguay  expedition.  He  was 
loyal  to  the  Union  during  the  CiTil  War,  taking 
part  in  DuPont's  attack  and  capture  of  Port 
lU^al,  and  in  the  capture  of  the  Savannah  forta. 
In  October,  IBISl,  he  captured  Confederate  bat- 
teries at  the  month  of  the  St  Jolu'i  River,  Fla. 
In  1866  he  oonunanded  the  Mediterraneui  squad- 
Ton,  and  in  1S66  was  made  a  conunodore.  He 
commanded  the  Beaton  Navy  Yard  from  1869  to 
1872,  became  a  r«ar  admiral  in  I871»  and  was 
retired  in  1873. 

STEBDKAN,  Jahk  Babbett  (1818-83). 
An  American  soldier,  bom  in  Northumberland 
Co.,  Pa.  In  1887  he  settled  in  Ohio.  In  1866- 
60  he  was  printer  to  Congress.  He  led  the 
Fourth  Ohio  Voluntesrs  at  the  battle  of  Philimii, 
became  a  brigadier  general,  and  at  FerryriUe 
brought  up  his  troops  just  in  time  to  fill  a  gap 
in  the  Federal  battle  Ime.  At  Chiekamauga  he 
led  the  vanguard  of  Granger's  reserve  corps  to 
Ihomas's  aid  on  the  second  day.  He  served 
under  General  Sherman  during  the  Atlanta  cam- 
paign and  then  rej<^Bed  Himuw  at  Nashville 
He  rsswned  fnm  the  service  in  1866  with  the 
rank  of  major  general  of  volunteers.  During 
Johnson's  admimstration  he  was  collector  of 
internal  revenue  at  New  Orleans,  and  in  1879  he 
was  elected  to  the  Ohio  State  Senate. 

STEEL.     See   Xboh   aitd   Stbel;  Metal- 

LOOBAPHT. 

STEEL,  Flora  Annie  {Wdsteb)  (1847- 
).  An  En^ish  novdist,  bom  at  Harrow. 
In  1867  she  married  and  went  to  India,  where 
she  lived  till  1889.  She  was  for  some  time  inspec- 
tress  for  the  government  and  aided  schools  in  the 
Punjab.  While  in  India  she  published,  in  eon- 
junction  with  lieutenant  Colonel  Richard  Temple, 
a  collection  of  Punjab  folk  tales,  under  the  title 
Wide  Atoake  Storie*  (1884).  After  her  return 
to  England  she  wrote  novds  and  short  stories 
illustrative  trf  Anglo-Indian  life.  Among  her 
writings  are:  Miu  Btuarfs  Legaojf  (1893); 
Tatm  frOM  the  Pimfab  (1894) ;  0»  M«  FoM  of 
the  Waten  (1896) ;  Fo<oet  4m  the  Vight  (1900) ; 
7*^0  SoaU  of  the  Lord  { 1900) ;  /»  the  OuordMW- 
«Mp  of  God  { 1903) ;  Book  of  MorUOt:  A  Record 
of  the  Good  Deede  and  QwOttiee  of  the  Lower 
AmnuOe  (1906);  King  Bmmt  (1912);  The 
Meroy  of  the  Lord  (1914). 

STEEL  OONSTBTTCTION.  See  BsmoE; 
Stem.  Skelctow  OoNBTsnornHf ;  I^tbs. 

BTSBX^  ihtft^SL  ▲  town  in  the  District  of 
Essen,  Prussia,  4  miles  east  of  Essen,  on  the 
Ruhr  Bivsr.  In  the  town  are  sandstone  quar- 
ries, coal  mines,  gristmills,  bridckilns,  distil- 
leries, breweries,  gas  works,  and  water  works. 
Pop.,  1900,  12,243;  1910,  14,487. 

STEELE,  stel,  Anne  (1717-78).  An  English 
hymn  writer,  the  daughter  of  a  lay  Baptist 
preacher  living  at  Broughton  in  Hampihire. 
Her  life  mainfy  passed  qnirtly  in  her  native 
shire.  In  1760  appeared  h«r  dievotional  Poema, 
reissued  with  addftlons,  and  a  memoir  by  Dr. 
Oaleb  Erans  (8  vols.,  Bristol,  1780).  Many  of 
her  hymns  are  in  common  use.  Ccmsult  her 
Hymne,  Ptatme,  and  Poems,  edited  with  monolr 
by  J.  Sheppard  (London,  1863). 

STEELE,  Daniel  (1824-1914).  An  Ameri- 
can M^odist  Episoowl  theologian,  the  father 
of  Wilbur  F.  Bteela  He  was  bom  at  Windham, 
N.  T.,  and  graduated  from  Wesbyan  Univerrity 
in  1848.  In  1860  he  entered  the  ministry,  jtAn- 
lag  tha  New  En^and  Conference  of  his  chnrvh, 


and  afterward  held  various  pastorates.  He  was 
professor  in  Genesee  College,  Lima,  N.  Y.,  from 
1862  to  1871,  and  in  1872  the  flrst  presidoit  of 
Syracuse  University.  In  1884-92  he  held  differ- 
ent chairs  in  Boston  University  Sehocd  of 
nieology.  He  omtributed  to  the  Whedon  series 
of  Commentaries,  and  pubUahed  Love  Bnthnmed 
(1876);  Jftlestons  Papers  (1878);  Half  Hourg 
with  St.  Pavl  (1896) ;  The  Gospel  of  the  Com- 
forter (1897) ;  .testis  Bmdtamt  (1899) ;  A  8uh- 
ttitute  for  HoUneat,  or  Antimmitmiem  Revealed 
(1899);  Half  Hours  with  8t.  Jokm'e  Bpietlee 
(1901);  Steele's  Answers  (1912). 

STEELE,  Joel  Dobuan  (1836-86).  An 
American  educator,  bora  at  Lima,  N.  Y.,  and 
educated  at  Omesee  Collsge.  He  was  eeverdy 
wounded  at  the  battle  of  Seven  Pines.  After- 
ward he  was  principal  of  the  Newark,  N.  Y., 
Jllf^  School  in  1862-66,  and  of  the  Elmira  Acad- 
emy in  1866-72.  In  1866  he  published  a  popular 
text  book  entitled  Fourteen  Weeks  in  Chemistry. 
Its  success  led  to  a  series  of  books,  int^ded  for 
terms  of  fourteen  weeks:  Astronomy  (1868), 
natural  Philoeophv  (1869),  Geology  (1870), 
ffwmn*  Phyaiaiogy  (1878).  and  Zoology  (1876). 
With  his  irife,  &ther  B.  Steele,  he  wrote  a  sac- 
cessful  series  of  school  histories  known,  from  the 
publisher's  name,  as  Bame^  Brief  Histories.  He 
bequeathed  $60,000  to  Syracuse  University  to 
found  the  Steele  chair  of  thelstical  science. 

STEELE,  Snt  RiCHABO  (1672-1729).  An 
Englieii  essayist,  playwright,  and  politician, 
bom  in  Dublin.  In  1684  he  was  sent  to  the 
Charteriumae  School,  wbvn  he  formed  a  mem- 
orable friendship  with  Addison.  In  1990  he  was 
enrolled  at  Christ  Church,  Oxford,  but  he  passed 
to  Merton  College  (1691).  In  1694  he  left  Ox- 
ford without  a  d^;ree,  and  enlisted  in  the  Life 
Guards.  An  elegy  which  he  wrote  on  the  death 
of  Queen  Mary  (December,  1694),  wisely  dedi- 
cated to  Lord  Cutis,  Colonel  of  the  Coldstream 
Guards,  led  eventually  to  a  captaincy  (1702)  -in 
the  regiment.  "Finding  the  military  life  exposed 
to  mticb  irregularity,"  Steele  wrote  The  Chris* 
Ham  Hero  ( 1701 ) ,  a  moral  treatise  for  his  own 
guidance.  It  was  not  taken  aarioaaly  hy  his 
asBodates,  and  aeons  to  have  had  little  effect 
on  its  volatile  author.  He  now  wrote  thras 
comedies:  The  Funeral  (1701) ;  The  Lying  Lover 
(1704);  and  The  Tender  Husband  (1703). 
Though  rather  too  deliberate  in  their  moral  pur- 
pose, they  contain  much  delightful  wit.  After 
some  vain  searches,  it  was  said,  for  the  philoso- 
pher's stone,  he  married  (1706)  a  Mrs.  Stretch, 
who  owned  an  menmbered  estate  in  Bsj-bados. 
She  died  about  a  year  after  tiie  marriage.  In 
1706  Stede  became  gentlemam  waiter  to  Prince 
George;  in  1707  he  was  appointed  gazetteer,  and 
seems  to  have  left  the  *rmy.  He  two  positions 
brought  him  £400  a  year.  He  now  secretly  mar- 
ried Miss  Mary  Scurlock,  of  Llangunnor,  in 
Wales,  who  figures  as  Prae  in  his  curious  let- 
ters. He  took  a  house  in  Bury  Street,  and  lived 
far  beyond  his  means.  The  death  of  Prince 
George  in  1708  put  an  end  to  his  place  at  court, 
and  three  years  later  he  lost  his  gazetteership. 
But  he  was  appointed  commissioner  of  stamps  m 
1710,  a  post  with  £300  a  year.  Meanwhile 
(April  12,  1700)  had  appeared  the  Tatler,  a  tri- 
weekly  containing  sketches  and  short  essays  on 
manners,  written  under  the  pseudcmym  of  Isaac 
Bldcerstaff.  The  periodical  came  to  an  end  on 
Jan.  2,  1711,  and  was  succeeded  on  March  1  by 
the  more  famous  Spectator.  Though  the  plan  ot 
these  papers  was  Steele's,  Addison  had  contrlb- 
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nted  to  the  rotfer,  and  Addison  now  became  the 
more  important  figure.  Whcai  the  Spectator  sus- 
pended publication  on  Dee.  d,  1712,  Steele  had 
written  236  papers  and  Addison  274.  The 
OvarditM,  started  March  17,  1713,  was  followed 
several  other  ehort-Iired  periodicals,  of  which 
«  mort  noteworthy  is  the  Bngliahman.  In 
these  later  imdertakingB  Steele,  a  strong  Whig, 
involred  himself  in  political  omtroreray,  and 
was  handled  vithoat  mercy  by  Swift.  He  re- 
signed his  commisaionership  of  stamps  and  en- 
tered Parliament,  bat  he  was  erpdled  (Mardi, 
1714)  for  seditious  libel  mmtained  in  The  Crieia, 
a  pamphlet  in  favor  of  the  Hanoverian  sucees- 
rion.  On  the  accession  of  Oem-ge  I  Steele  was 
again  elected  to  Parliammt  (1715).  He  also 
secured  the  patent  of  Dmry  Lane  llieatre  (wmth 
£1000  a  year),  for  which  be  wrote  his  last  com- 
edy, Tlie  Comdoua  Lover  (jwoduoed  1782), 
Broken  in  health,  he  passed  his  last  years  at 
Carmarthoi,  in  Wales,  where  he  died,  and  was 
hnried  there  in  St.  Peter's  Church. 

Steele  was  improvident,  generous,  lis^tbearted. 
As  a  poet  he  won  no  plaoe.  His  political  pam- 
phlets interest,  but  do  not  convince.  His  com- 
edies are  still  read  for  wit  and  gayety  in  special 
scenes.   As  an  essayist  be  has  often  been  com- 

gsred  with  Addiscn.  Hie  latter  was  a  stylist, 
teele  composed  off-hand  with  less  attention 
to  form.  But  he  preceded  Addiscm  and  thus 
became  the  father  of  the  essay  and  sketch  deal- 
ing with  contemporary  manners,  which  by  Field- 
ing was  transformed  into  the  novel.  See  Addi- 
son, JOSKPH. 

Consult  the  excellent  biographies  of  Steele  by 
Aiticen  (Londui,  1889)  and  Irr  Dobeon,  in  "Eng- 
lish Worthies"  (lb.,  1886) ;  Thaduray,  BnglUh 
HwHowriati  (ib.,  1863;  new  ed.,  New  York, 
1911);  The  epectator  (London,  1898);  The 
Tatter  (ib.,  1899):  and  Playt  (<*Hermaid» 
aeries,  iK,  1893),  all  admirably  edited  by  G.  A. 
Aitken. 

STEELE,  Samuel  Behfield  (1849-  ). 
A  Canadian  s<ddier,  bom  at  PurbrodE,  Ontario, 
and  educated  at  the  British  American  Oommer^ 
eial  College  Tonmto.  He  studied  At  the  Koyal 
Military  School  there,  served  durii^  the  Fenian 
Raid  in  1866.  and  with  Colonel  (afterward 
Field  Marshal  Viscount)  Wolseley  (q.v.)  in  the 
Bed  River  ezpedititm  in  1870.  He  joined  the 
Royal  Northwest  Mounted  Police  in  1873,  be- 
coming inspector  (1878),  superintendent  (1885), 
and  later  commissiimer  of  police.  In  tiie  forces 
employed  in  the  suppression  of  the  second  re- 
bellion  under  Louis  Kiel  (q.v.)  in  1886,  Steele 
commanded  a  body  of  cavalry  and  scouts.  He 
commanded  the  Bcmil  Northwest  Mounted  Po- 
lice during  the  rush  of  miners  to  the  Klondike 
in  1898  and  during  the  oi^nizatitm  of  the 
Tukon  Territory.  On  the  outbreak  of  the  South 
African  War  (q-T.)  he  was  pnt  in  command  of 
Strathcona's  Horse,  served  with  distinction 
through  tJie  war,  and  was  promoted  colonel;  he 
returned  to  Canada  In  1906,  and  administered 
the  tenth  and  thirteenth  military  districts  ( 1907- 
10).  On  the  outbreak  of  the  European  War  in 
1914,  Steele  rendered  assistance  in  organizing 
the  Canadian  troops  in  Manitoba.  In  December, 
1914,  he  was  promoted  brigadier  general,  with 
rank  of  major  general,  and  was  appointed  in* 
spector  general  for  western  Canada. 

STEALS,  WiLBUB  FurrcHEB  (1861-  ). 
An  American  Methodist  Episcf^ial  theologian, 
stm  0^  Daniel  Steele.  He  was  bom  at  Leomin* 
ster,  Mass.   He  graduated  fr<Hn  Syracuse  Uui- 


versi^  ( 1872 )  and  frtxn  Boston  University 
School  of  Theology  ( 1874 ) ,  and  studied  at  Berlin 
and  Oxford.  He  entered  the  mintstry  in  1874. 
Frran  1881  to  1888  he  was  {Hineipal  of  Bennett 
Seminary  in  Greensboro.  N.  C. ;  from  1^2  to  1898 
was  professor  of  biblical  exesMis  and  aeting 
dean  of  tbo  lUff  Bdiocd  of  llieoJkMQr,  Dwvw,  and 
thereafter  he  was  professw  ot  MUtoal  sdeooe 
in  Denver  University.  WUle  in  North  Outdlna 
he  secured  the  passage  of  ttie  BaviimB  Bank  Law 
of  the  State. 

STEEL  ENGBAVINO.    See  Ehquvins. 

STBBUDIA]>  (from  the  color  and  hardness 
of  the  head),  or  Habdhbad.  The  large  sea  trout 
or  salmon  trout  of  the  Pacific  ^ope  (fiolmo 
giardmmi).  It  is  found  in  coastwise  streams 
from  Ssnta  Barbara  Co.,  Gal.,  northward  nearly 
to  Alaska.  It  reaches  a  length  of  30  inches. 
See  Salhon. 

STEEL  SHAPES.  Structural  steel  produced 
by  a  rolling  mill  in  certain  fixed  shapes  such  as 
angles,  I  bars,  tees,  bulbs,  etc.  These  sections 
are  limited  <HiIy  by  the  fact  that  they  must  in 
each  case  be  of  uniform  Section  throu^6at  the 
length  of  the  piece,  and  the  fact  that  fiie  roller 
grooves  cannot  be  wider  at  the  bottom  than  the 
top.  The  more  common  standard  shapes  are 
plates,  flats,  squares,  rounds,  half-rounds,  angles, 
ebumels,  I  beams,  Z  bars,  T  bars,  trough  aliapes, 


Hvuui'ntu  sniL  suns. 

rails,  and  bulbs.  In  structural  work  these  direct 
shapes  are  riveted  together  to  form  the  various 
compound  shapes  used  for  cohmms  for  buildings, 
bridge  members,  etc.  For  further  information 
consult  the  varions  engineers'  pocketboolcs  and 
the  handbocdcs  of  Carnegie  Sted  Oc»npany,.and 
other  manufactures.    See  Beam;  Roujxa .Mnx. 

STEEL  SKELETON  OONSTBUCTION.  In 
the  words  of  municipal  building  codes,  "A  form 
of  building  construction  wherein  all  external 
and  internal  loads  and  stresses  are  transmitted 
to  the  foundations  by  a  rigidly  connected  frame- 
work of  metal  or  reCnforced  concrete.  The  inclos- 
ingwalls  are  sumxHrted  by  girders  at  each  story.*' 

Development.  The  employment  of  sted 
skeleton  conatmction  in  the  erection  of  tall 
buildings  is  due  partly  to  the  natural  outcome 
of  conditions  imposed  upon  owners  of  propofy 
lying  within  the  congested  sections  of  large 
cities  and  partly  to  the  introduction  of  new 
materials  and  devices.  N^lecting  the  esthetic 
considerations,  the  height  of  buildings  has  al- 
ways been  largely  c<mtrolled  by  practical  con- 
siderations of  cost  and  utility,  and  until  about 
1870  these  limited  the  height  of  buildingB  to 
five  or  six  stories.    Sapid  increase  in  real-es- 
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tate  values  made  H  nnprofltable  to  keep  low 
buildinffs  on  valuable  ground,  as  high  rents 
would  nave  to  be  charged  in  order  to  derive  a 
fair  return  fnm  the  invefltment,  so  that  owners 
were  obliged  to  erect  taller  buildings  to  provide 
more  room  and  obtain  more  rent. 

The  first  result  of  the  increaae  in  the  height 
of  buildings  was  the  invention  of  passenger  ele- 
vators (see  EurvATM),  tar  tenants  wowd  not 
eliinb  stain  above  five  or  perhaps  six  stories. 
Elevators  were  employed  in  commercial  build- 
ings for  the  first  time  in  1866.  Their  gradual 
dOTelopment  and  improvement  in  speed  made 
Terttnl  tntTel  eaqr,  and  the  erection  of  el^t. 


other  incombustible  materials,  with  floors  in 
which  wooden  beams  were  not  used.  All 
columns,  girders,  and  stairs  also  must  be  non- 
inflammaue.  (See  Fibefboof  ConSTBUOEmif.) 
This  gave  great  impetus  to  the  maimfarture  of 
structural  iron  and  steeL 

A  new  difflctUty  here  presented  itsdf.  When 
buildings  were  erected  over  10  stories  in  height, 
the  outer  walls  and  pi^e  had  to  be  made  so 
thick  at  the  base,  in  order  to  support  safely 
the  weight  of  the  dead  load  of  walls  and  floors 
and  loadB  imposed  thereon,  that  the  valuaUe 
ground  space  occupied  fay  them  caused  great 
uws  of  ineome— «n  a  narrow  lot  little  more 
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Bin^  or  10  story  buildings  became  possiUe* 
and  the  problem  of  making  real  estate  profitable 
was  thuB  temporarily  solved.  Later,  these  10- 
story  buildmgs,  in  which  the  cheapest  offices 
rented  for  $2  per  square  foot  of  floor  space, 
ceased  to  yield  sufficient  revenue  in  large  citi« 
owing,  to  rapid  rise  in-  property  values,  so 
the  building  height  had  to  be  increased  to 
12  and  14  mries.  It  was  soon  discovered  that 
these  tall  buildings,  constructed  with  timber 
in  the  floors,  stairs,  and  elevator  welli^  oonU 
not  be  controlled  in  case  of  fire.  Aboi^  1880 
many  large  cities  made  laws  requiring  btdld- 
ings  exceecUng  a  stated  number  of  feet  in 
hel^t  (gmmdly  'SS)  to  be  flr^roof,  i.e^  oon- 
■tmeted  with  walls  of  brl^  iton^  Inni,  or 


than  an  mtranoe  hallway  would  be  left  between 
ude  walls  on  the  lower  floors.  It  became  neces- 
sary to  make  the  piera  thinner,  and  various  de- 
vices were  employed  to  reduce  their  size.  First 
(about  1888),  columns  were  built  in  to  receive 
the  ends  of  the  beams  and  girders  and  thus  re- 
lieve the  piers  of  floor  loads.  EHnally  it  was  dis- 
covered, in  1990,  that  the  pier  thiclcness  could 
be  still  further  reduced  by  relieving  the  piers 
of  the  weight  of  the  walls;  Bupportiiw  the  four 
walls  on  girders  set  between  the  wall  oolnmns 
at  every  floor  leveL  This  led  to  the  modem 
method  of  construction  known  as  8ie^  Skeleton 
Conatruotion.  It  consists  of  a  ocMnnleto  and 
weIl-«onnected  framework  of  steel  capable  of  car- 
rying not  only  the  fiows  and  the  roo^  bnt 
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the  outside  walls  and  ereiy  other  part  of  the 
building,  and  oonstmeted  with  sufficient  wind 
bracing  to  secure  its  independent  safe^  under 
all  oondittons  of  loading  and  exposure. 

Hie  modem  building  oonstmeted  with  a  steel 
skeleton  frame  is  qmte  a  different  stmeture 
inm  the  old  bnUdlng  vitli  thick  bearing  walls. 
In  the  iattw  beams  and  columns  were  an  adjunot 
to  masoorr  work,  but  in  the  former  the  relation 
ia  nrersed.  The  masonry  walls  are  not  needed 
for  strength;  they  are  divided  into  panels  one 
story  in  height,  and  supported  by  the  steel 
frame.  As  the  walls  carr^  no  load,  bnng  merely 
a  veneer  or  outside  covering  for  the  steel  frame, 
commonly  called  "curtain  walls,"  the  different 
municipal  codes  permitted  a  reduction  in  their 
thickness.  The  saving  in  floor  space  resulting 
from  the  use  of  curtain  walls  may  be  seen  from 
the  lollowii^  comparison.  In  a  12-story  build- 
ing, when  walls  carry  tiie  floor  loads  they 
must  be  of  tiie  following  thickness:  12th  and 
11th  story,  16  inches;  10th  and  9th,  20  Inches; 
8th  and  7th,  24  inches;  6th  and  Sth,  28  inches; 
4th  and  Sd,  32  inches;  2d  and  Ist,  36  inches. 
When  curtain  walls  are  employed,  supported 
on  the  steel  cage,  they  must  be  of  the  foUowing 
tUeknesB!  12t£,  11th.  10th,  9th,  Sth,  and  7tfi 
story,  12  Indus;  Oth,  Sth,  4th,  Sd.  Sd,  and  Irt 
story,  16  inches.  This  is  a  saving  of  over  3 
feet  in  the  width  of  a  building.  In  a  higher 
building  the  percentage  saved  is  greater;  this 
is  one  of  the  factors  that  has  made  the  erec- 
tion of  20-stoiy  buildings  possible.  If  the 
Woolworth  Building  in  New  York  City,  the  tall- 
est ecwmmcial  building  lu  the  world,  had  been 
erected  tn  the  M  way,  with  bearing  walls,  they 
would  have  been  required  to  be  10  feet,  4  inches 
thick.  They  are  3  feet,  8  inches  thick. 

Xatvriala.  It  is  not  definitely  known  when 
and  how  iron  was  first  used  in  the  construction 
of  buildings.  Cast-iron  oohmms  and  lintels 
have  beat  in  use  for  many  years.  The  first 
wrouj^t-irott  beams  and  girders,  which  were  of 
European  manuftotare,  were  in^rted  into  the 
United  States  about  1840,  being  nied  In  oon- 
nection  with  wooden  beams.  The  first  wrought- 
iron  beams  made  in  America  were  rolled  at 
Trenton,  N.  J.,  in  18S3,  and  the  first  steel 
beams  were  mannfactored  by  Cam^e  as  late 
as  188S.  Cooper  Union  in  New  York  City, 
wmstructed  about  1860,  was  the  earliest  struc- 
ture in  which  iron  beams  were  used  throughout 
in  the  floor  construction.  Now  buildings  are 
entirely  of  steel,  with  riveted-steel  columns  and 
girders  and  rolled-steel  beams,  although  cast 
mm  is  still  used  to  some  extent  for  columns 
and  bases.  Wrought  iron  has  been  entirely 
superseded  by  steeC  whidi  Is  not  only  stronger 
hut  cheaper,  the  manufacture  of  wrought-lron 
structural  shapes  having  been  abandoned  In 
1893.  Continued  improvements  in  the  manu- 
facture of  steel  have  lowered  the  cost  of  pro- 
duction from  about  20  cents  per  pound  to  one 
and  one-half  cents,  the  price  in  1916,  and,  with 
tiie  introduction  of  cheap  structural  steel,  skele- 
ton  eanstmetlon  has  come  rapidly  into  use. 

AdTantages.  The  dimensions  of  the  external 
pien  oease  to  control  the  height  of  the  building, 
which  is  now  limited  by  the  pOBsibility  of  secur- 
ing adequate  foundations  and  by  a  consideration 
of  the  amount  of  floor  space  which  could  be 
devoted  without  too  great  a  loss  to  a  system 
of  levators  of  sufficient  capacity  to  afford 
speedy  access  to  all  parts  of  the  building.  At 
the  present  writing  40-story  buildings  are  not 


uncommon,  rising  to  a  height  of  600  or  700  feet 
above  the  curb.  The  advantages  that  resulted 
in  the  very  rapid  introduction  of  steel  skeleton 
construction  were  not  only  the  opportunity  af- 
forded for  greatly  reducing  the  size  of  the  piers, 
but  the  enormous  facilities  afforded  for  rapid 
oanstmetloa,  the  steel  frame  being  wected  at 
the  rate  of  one  story  every  three  or  four  days. 
Other  advantages  are  the  comparatively  smalt 
amount  of  materials  used,  the  proportionally 
small  load  up<m  the  foundations,  and  the  fact 
that,  as  the  walls  are  supported  at  eadi  stoi? 
directly  on  the  frame,  the  masonry  can  be  built 
at  any  storv  independraitly  of  the  masonry 
below  it,  as  shown  in  the  accompanying  Plate. 

Tabricatlon  of  Trame  at  KUL  All  the 
members  of  a  steel  slceleton  frame  are  prepared 
at  the  mill  and  shipped  to  the  site  ready  for 
assembling.  Ri^ed  Deams  are  used  for  floors, 
and  the  columns  and  girders  are  built  up  of 
plates,  angles,  channels,  and  other  rolled  sec- 
tions (Fig.  4).  These  are  cut  to  exact  lengths 
at  the  mills  and  then  either  punched  or  drilled 
for  the  rivet  and  t>olt  holes  required  for  assem- 
bling the  different  sections  of  a  built-up  member 
and  for  oonnecting  the  different  members  at 
the  building.  Oruled  hides  are  superior  to 
pundied  holes,  as  th^  can  be  aeenrately  located 
and  do  not  weaken  or  injure  the  material,  but 
they  are  more  expensive  to  make  and  ara 
tiierefore  confined  to  the  connecting  ends  of  mem- 
bers which  are  to  be  joined  at  the  site  and  where 
a  perfect  alignment  of  rivet  holes  is  necessary. 
After  having  been  punched,  the  sections  are  as- 
sembled, the  rivet  boles  being  drilled  or  reamed 
out  wherem  tiie  sUgnment  Is  not  pvfeet,  and 
finally  riveted  together.  The  rivets  are  of  mild 
steel  usually  %  inch,  %  Inch,  or  1  inch  in  diam- 
eter and  are  made  with  one  head  forged,  the 
other  being  formed  by  the  riveting  machine. 
The  rivet  is  flrat  raised  to  a  red  heat,  after 
which  It  is  placed  in  the  hole  passing  through 
the  different  sections  to  be  joined.  The  ma- 
chines used  for  riveting,  <^»erated  usually  by 
compresBed  air  or  l^dnnlio  power,  eonsist  m 
two  larse  anus,  one  of  iriiich  holds  the  head 
of  the  rivet  flmily  against  the  member,  and  the 
other  pressing  in  the  mpoeite  direction  forces 
the  sections  closely  together,  while  at  the  same 
time  a  ram  moving  in  the  dlrectim  of  the 
axis  of  the  rivet  forces  the  hot  metal  to  ^1 
the  hole,  and  forgee  the  other  head  on  the  pro- 
jecting end  of  the  shank.  This  Is  known  as 
''shop  riveting"  to  distinguish  It  from  "field 
rivettng"  yrh&i  is  done  1^  hand  at  the  build- 
ing. Ab  machine  riveting  is  stronger  and  more 
ecraomieal  than  hand  riveting,  as  mudt  of  it 
aa  possible  is  done  at  the  shop  and  only  the 
connection  rivets  are  driven  In  the  field. 

Because  of  the  danger  of  fracturing  a  casting 
under  the  blows  of  a  punch  and  riveting  ma- 
chine, holes  in  cast-iron  members  must  be  drilled 
and  the  connections  made  by  means  of  bolts.  A 
bolted  connection  can  nev«-  be  made  as  stiff 
or  as  rifi^  as  a  riveted  one,  hence  this  is  ime 
of  the  reasons  for  not  nring  eesgt  iron  in  skeleton 
frame  construction. 

Prior  to  assembling,  all  steel  sections  are 
cleaned  from  rust,  scale,  and  dirt,  thoroughly 
dried,  and  then  given  one  coat  of  linseed  oil, 
metallic  paint,  or  some  other  protective  coating 
to  preserve  the  metal  from  rust.  After  erection 
the  entire  frame  is  then  given  two  or  three  addi- 
timal  coats.  The  memlm«  are  now  shipped  to 
the  building  for  ereetimi. 
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Bases.  If  a  heavily  loaded  colnnm  were  to 
be  placed  directlr  upon  a  wall  or  pier  of  ma- 
sonry, the  weight  would  be  distributed  over 
each  a  Bmall  area  that  there  would  be  danger 


Fra.  3.  amiauor  wtmb  ooLmm. 

of  emahing  the  wall  or  pier.  To  prevent  this 
it  IB  necessary  to  place  a  bearing  plate  or  base 
between  the  column  and  the  masonry  which  dis- 
tributes  the  weight  over  a  larger  area.  Bases 
may  be  of  cast  iron,  as  shown  in  Fig.  4,  or  of 
steel,  as  shown  in  Fig.  2.  Cast-iron  bMes,  known 
as  ribbed  haasa,  oonwfst  of  two  flange  plates,  one 
Buppovting  the  eolmnn  and  the  other  resting  on 
the  masonry,  connected  by  a  core,  or  web,  having 
vertical  braces  or  ribs  carried  from  the  upper 
flange  to  the  comers  of  the  lower  flange  and 
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(See  Ylg.  2.) 

to  all  sides,  in  order  to  stiifen  the  lower  flange 
and  prevent  it  from  shearing  or  bending.  These 
are  generally  used  with  masonry  foundations. 
When  the  foundations  consist  of  grillage  beams 
(Ke  FouHDAiTOit),  the  bases  are  generally 


of  steel  (Fig.  2),  being  composed  of  plates  and 
angles  rivet^  to  the  uell  of  the  column. 

Columna.  Both  cast-iron  and  steel  oolimins 
are  used  in  skeleton  frames.  Hie  most  eco- 
nomieat  form  of  eross  sectiMi  for  a  cast-iron 
colnnm  is  a  hollow  drele.  This  form  is  gem* 
erally  used  for  interior  columns,  but  for  cxtwira 
columns  it  is  not  so  derirable,  because  it  can- 
not be  bonded  into  the  walls  so  readily,  nor 
does  it  present  the  same  facilities  for  the  dedgn 
of  the  beam  and  girder  connections,  as  some 
of  the  other  forms  of  cross  sections  do.  The 
next  column  in  economy  of  cross  section  is  the 
hollow  square.  It  Is  generally  used  for  wall 
eolunms,  oeing  earier  to  bond  uto  the  masonry 
than  a  circular  section.  The  H-shape  column 
ranks  third  in  regard  to  economy  of  cross  sec- 
tion. It  is  particularly  well  adapted  for  wall 
columns  in  skeleton  construction  because  when 
built  into  brick  walls'  the  masonry  flUs  all  voids, 
the  projecting  flanges  tie  and  anchor  the  walls 
to  the  frame,  and,  if  placed  perpendicular  to  the 
length  of  the  wall,  only  the  outside  edges  are 
near  the  onter  face.  Moreover,  lugs  and 
brackets  for  beam  and  girder  connections  can  be 
cast  upon  tueh  ecdumns  better  than  upon  elr> 
cnlar  columns,  especially  for  wide  and  heavy 
larders,  and,  flnaliv,  tiie  column  connections  do 
not  require  projecting  rims  or  flanges,  which  are 
often  m  the  way  on  circular  columns.  As 
before  mentioned,  because  of  the  impossibility 
of  making  riveted  connections  with  cast-iron 
columns,  they  should  not  be  used  in  skeleton 
frames  subject  to  lateral  vibration. 

Steel  or  buUt-iqt  columns  are  composed  of 
standard  rolled  seetitms  such  as  channels,  plates, 
and  angles  riveted  together,  the  various  com- 
binations being  almost  unlimited.  Arranged  in 
the  order  of  their  dmplicitv  of  construction, 
i.e.,  the  number  of  rows  of  rivets  they  contain, 
they  rank  as  follows  in  point  of  economy:  I 
beam  and  Bethlehem  H  columns,  no  rivets;  plate 
columns,  composed  of  four  angles  riveted  to 
a  central  wen,  two  rows  of  nvets;  efaannd 
columns  (Fig.  2),  composed  of  two  channels 
riveted  to  side  or  flange  plates,  four  rows;  and 
box  columns,  composed  of  four  plates  and  four 
angles  riveted  together  with  ei^t  rows  of  rivets. 
There  are  other  considerations,  however,  than 
economy  of  construction,  which  sometimes  gov- 
ern the  selection  of  a  column.  Some  of  these 
are  (a)  the  cost  and  availabili^  of  the  material. 
In  ibis  respect  I  beams,  channels,  plates,  and 
angles  are  tite  most  economical  aeetiooB. 
pMoited  sections,  such  as  tiie  BetUdian*  as  a 
T^le  are  not  so  economical,  (b)  The  amount  of 
labm"  required  to  assemble  the  column  in  the 
shop  ana  to  make  the  beam  and  girder  connec- 
tions at  the  building.  In  this  respect  the  Beth- 
lehem column  probably  leada  (0)  The  distribu- 
tion of  the  material  In  the  column  so  as  to  give 
the  maximum  strength  with  the  least  area  of  cross 
section.  From  this  standpoint  the  channel  and 
box  columns  are  superior,  (d)  The  facility  with 
which  connections  may  be  made  between  the 
column  and  the  beams  and  girders  which  It  sup- 
ports. In  this  respect,  also,  sections  of  an 
open  construction  such  as  the  Bethlehem  and 
plate  and  angle  are  superior  to  a  closed  section 
such  as  the  channel  and  box  column.  Other 
minor  consideraticms  are  the  facility  with  which 
the  thickness  of  the  metal  in  the  difl'a«nt  sec- 
tions composing  the  coltunn  can  be  reduced  in 
order  to  meet  the  reduced  loads  of  the  upper 
floors,  and,  flnally,  the  facility  with  which  the 
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column  can  be  fireproofed.  (See  FsuEraoonno.) 
Steel  colmnns  are  alwa^  connected  by  means 
of  ^lioe  platee  and  aiurlee,  as  shown  in  Fig.  2. 

Beams  and  Floor  Conatrnetion.  The  floor 
construction  of  a  skeleton  building  eonusts  of 
a  series  of  arches  or  slabe  of  concrete  or  terra 
ootta  (see  FmnoOT  GoirBnucnoN,  Figs.  1-6) 
laid  betwe«A  steel  I  beattu.  The  spacing  of  tiie 
beams  depoids  upon  Uie  kind  of  arch  used, 
but  it  may  be  said  to  arerage  6  feet  for  terra 
cotta  and  somewhat  more  for  concrete.  The 
arrangement  of  the  floor  beams  is  determined 
more  or  less  hj  the  size  of  th^  building,  the 
floor  loads  to  be  carried,  and  the  purpose  for 
which  tile  buildiiv  is  to  be  used.  Generally 
the  floor  area  la  d&ided  into  a  namber  of  units 
about  16  by  20  feet  fn  size  and  as  nearly  uni- 
form as  possible,  as  shown  in  Fig.  1.  On  lots 
30  feet  and  less  in  width,  no  interior  columns 
are  used,  and  the  floor  beams  rest  upon  trans- 
verse girders  set  between  the  wall  columns, 
which  are  about  15  feet  on  centre*.  Beams 
10  and  12  inches  in  depth  are  most  frequently 
used,  8  inches  being  the  minimum  and  15  inches 
the  maximum.  In  order  to  counteract  the  hori- 
zontal  thrust  exerted  by  the  floor  arches  the 
beams  are  tied  across  from  end  to  end  hy  lines 
of  tie  rodB>  as  shown  in  Fig.  1.  Channels  are 
firequently  placed  against  the  wall  to  receive 
the  end  of  ^e  arch  sprung  frcnn  the  last 
beam,  there  being  no  corresponding  arch  on 
the  other  side  and  consequently  no  necessity  for 
any  flange.  They  are  also  employed  in  framing 
around  opeaings,  such  as  those  for  elevator 
and  stair  welu.  Their  general  use,  however, 
is  not  to  be  recommended  as  tliey  are  a  very 
dilBcnlt  section  to  fireproof,  laical  connec- 
tions between  beams  and  columns  are  shown 
in  Fig.  4. 

Girders.  Girders  are  the  members  placed  be- 
tween the  columns  to  support  the  ends  of  the 
floor  beams.  They  may  oe  single  or  double 
beam  girders  or  built-up  or  riveted  girders. 
Riveted  girders  are  built  up  of  plates  and 
angto-  They  are  known  as  plate  girders  when 
thqr  have  a  single  web,  and  box  girders  when 
they  have  two  or  more  webs.  Beam  girders 
have  been  rolled  to  a  depth  of  30  inches,  but 
from  an  economical  standpoint  a  built-up  ^rder 
is  usually  preferable  where  the  span  requires  a 
greater  depth  than  20  inches.  The  reason 
for  this  is  that  the  nimiber  and  thickness  of 
the  flange  plates  used  in  a  built-up  girder  may 
be  varied  at  different  parts  of  it  in  proportion 
to  the  stresses  which  come  upon  those  parts. 
Whereas  in  a  rolled  beam  the  thickness  of  the 
webs  and  of  the  flanges  is  necessarily  nnvarving 
throughout,  and  if  therefore  these  are  thi<£ 
enough  to  withstand  the  greater  stresses,  they 
are  much  too  thick  in  those  portions  where  the 
smaller  ones  occur,  and  consequently  considerable 
material  is  wasted.  Cantilever  girders,  as  shown 
in  Fig.  4,  are  sometimes  necessary  In  tall  and 
narrow  skeleton  buildings,  to  distribute  the 
weight  evenly  over  the  footings,  where  build- 
ing on  the  lot  lines  confines  the  offsets  of 
the  footing  to  one  side.  As  such  buildings 
are  usualfy  designed,  the  wall  columns  are 
placed  4,  or  at  the  most  8,  inches  from 
the  outside  face  of  the  wall.  On  interior  lots 
where  the  offsets  in  the  footings  can  be  made 
on  one  side  only,  moat  of  the  weight  is  brought 
on  the  extreme  outer  edge  of  the  footing  instead 
of  being  uniformly  distributed,  and  the  wall 
has  a  tendency  to  settle  outwards.  To  prevent 
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this  tendoicy  to  settle  unequally,  the  wall 
columns  are  supported  on  cantilever  girders  the 
shoe  or  base  of  which  may  be  placed  directly 
over  the  centre  of  the  footing—thus  insuring 
an  equal  dittribntion      the  load.    Hie  canti- 


^    ^    ^  J 


BBAimra  sactioH  or  skslbtoh  oaob. 
Sbowijia  oftQtUeTET  sirden. 


levers  are  usually  balanced,  as  shown  in  Fig.  4. 
Beam  and  girder  connections  are  also  shown  in 

wind  Bracing.  Buildings  are  always  subject 
to  lateral  strains  from  the  force  of  the  wind, 
and,  when  these  are  great,  they  must  be  provided 
for,  just  as  those  produced  by  vertical  loads. 
Until  the  advent  of  the  ricyscraper  little  atten- 
tion was  paid  to  that  fact  and  there  had  been 
little  occasion  for  it.  The  old  buildings  con- 
structed of  solid  masonry  walls  braced  by 
permanent  partitions  were  not  more  than  10 
stories  high,  and  the  strength  and  dead  weight 
of  the  walls  were  sufBcient  to  resist  any  over- 
turning forces.  In  skeleton  buildings  their  height 
is  so  great  in  comparison  with  thrir  width, 
and  they  have  been  so  deprived  at  the  lAtenl 
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stabili^  due  to  Bolid  walls  and  partitims,  that 
some  prorision  againct  wind  ^ect  is  necesaary. 
For  buildliun  vnaer  100  feet  in  height,  prorided 
the  heU^t  does  not  exceed  four  times  tne  aver- 
age  widtli  of  the  bae^  no  provision  is  necessaiy. 
I^r  boildings  not  exoeediw  120  feet  in  height, 
and  in  which  the  leut  width  is  two-thirds  Uie 
height,  sufficient  rigidity  may  be  obtained  by  using 
continuous  column  sphcea  (Fig.  2),  making  the 
coliunns  in  two-story  loigths,  alternate  columns 
breaking  joints  on  alternate  floors,  making  the 
girders  as  deep  as  practicable,  and  riveting  the 
webs  as  well  as  boui  flanges  to  the  eolanms  by 
means  of  angles  or  bradceta.  Exposed  buildings 
in  which  the  height  oroeeds  four  times  the 
width,  or  which  are  more  than  120  feet  hi^, 
should  have  some  definite  foim  of  wind  brac- 
ing. There  is  the  greatest  diversity  of  practice 
in  regard  to  bracing,  largely  on  account  of 
peculiar  condititms  of  every  building.  The 
height,  width,  shape,  and  exposure  of  the  struc- 
ture, as  well  as  the  character  of  the  inclosing 
walls,  determine  the  amount  of  wind  pressure 
to  be  reslBted,  while  the  details  of  the  construc- 
tion and  the  planning  of  the  various  floors  will 
decide  upon  the  type  of  bracing  to  be  used. 
There  are  three  disnnct  systems  of  wind  brac- 
ing: first,  sway  bracina;  second,  knee  bradng; 
azra,  third,  portal-arch  bracing. 

In  the  sway-brace  sygtem  several  rows  of 
oolumns  are  braced  1^  means  of  diagonal  rods 
placed  between  the  floor  levels,  forming  a  vertical 
truss  from  cellar  to  roof.  The  columns  become 
the  upper  and  lower  chwds  of  the  truss,  and 
the  fioor  beams  the  struts;  after  having  been 
designed  for  static  loads  the  columns  and  oesms 
would  then  have  to  be  designed  for  the  addi- 
tional stresses  of  the  truss.  The  sway-bracing 
system  is  undoubtedly  the  cheapest  and  best 
mtem  of  wind  bracing,  when  the  division  of 
liie  tmilding  by  partitlrau  will  admit  of  its 
use.  Partinmu  nave  to  be  placed  wherever 
these  trusses  are,  and  it  frequently  happens 
that  partitions  are  not  wanted  in  just  toose 
particular  places.    The  beet-planned  building 
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leaves  each  floor  one  great  loft  to  be  subdivided 
by  light  interchangeable  partitlona  to  suit  the 
tenant's  wishes. 

In  the  second  ^stem  of  wind  bracing  (shown 
in  Fig.  4  and  also  in  the  acoompanyin^  Plate) 
tlie  frame  is  stiffened  by  means  of  triangular 
braces  called  "knees"  or  "gussets"  riveted  to  the 
columns  and  girders  at  all  floor  levels.  Wall 
columns  are  braced  longitudinally  as  well  as 
transversely.  This  system  of  bracing  possesses 
a  great  advantage  over  the  first,  insomudi 


that  it  requires  no  ^Koial  provisions  in  plan- 
ning. It  is  seldom  necessary  to  make  Uiese  knees 
more  than  4  feet  in  depth,  so  their  projection 
below  the  gbdnrn  may  be  concealed  by  oovee  or 
braekets.  The  disadvantage  «f  this  system  Is 
that  It  is  not  so  eoonon^sal  as  the  ilret,  be- 
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Fig.  8.  PoauL  TTPB  or  wms  bucdto— iwrui. 

cause  it  produces  heavy  bending  mcnnentt  in 
both  the  columns  and  Orders,  and  also  on  ac- 
count of  the  increased  amount  of  labor  necessary 
to  moke  the  connections  at  the  building. 

The  third  system  of  wind  inracing  is  we  portal- 
arch  system  (Figs.  6-7),  which  u  used  m  the 
place  of  sway  rods,  where  conditions  as  to  cor- 
ridors, doOTB,  eio.,  prohibit  the  crossing  of  such 
qiaoes.  Thia  consists  in  riveting  a  neel  arch 
to  tiie  columns  and  girders  at  the  weak  parts 
of  the  building,  the  arches  being  placed  between 
hall  columns  wherever  possible  so  as  not  to 
interfere  with  the  arrangement  of  the  partitions. 
This  system  is  not  so  economical  as  sway  brse- 
ing,  but  it  is  generally  considered  more  caTeotive 
and  cheaper  than  the  knee-brace  systan,  be- 
cause it  produces  practically  no  bending  mo- 
ment in  the  columns.  The  Icnee-brace  systoi, 
however,  seems  generally  to  be  [vefOTed. 

DisadvmntagM  of  Skeleton  Couatrootion. 
There  are  several  serious  objections  to  the  mod- 
em system  of  steel  skeleton  construction. 
Amons  them  are  the  danger  of  corrosion  and  the 
difficulty  of  protecting  the  metal  frame  from 
fire,  as  the  ssiety  of  the  structure  depends  upon 
the  preservation  of  the  frame.  Most  steel 
frames  are  built  pennanently  into  the  walls 
with  no  provision  for  their  preservation  ereept- 
ing  that  afforded  hy^  paint  and  otW  protective 
coating  and  the  4  or  8  inches  of  masonry 
through  which  heat  and  moisture  can  readily 
penetrate. 

The  dangers  incurred  in  this  form  of  con- 
stnictioD  are  corrosion  from  exposure  to  the 
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mtther,  frcon  leakage  from  gas,  water,  and 
other  pipes;  eleetrolTsis;  and  expan^on  caused 
by  extenor  conflagrations. 

CcmoliuioD.  In  addltim  to  these  stmetural 
disadvantages,  high  buildings  are  a  menace  to 
life  and  health  and  they  cause  ccagestkm  of 
thorou^farea.  lliat  tlMj  axe  a  menace  to 
life  has  been  proved  over  and  over  again  by 


fig.  7.    POSTAL  TTPB  OF  WIND  BBAdNO — UCTIOK. 

the  many  dlsastrouB  flree  that  have  taken  place, 
notably  that  on  Wa8hingt<m  Place,  New  York 
City.  The  building  itself  was  damaged  hardly 
at  all,  yet  140  occupants  lost  their  lives  in 
a  vain  ^ort  to  escape  from  the  burning  build- 
ing. It  is  nnqnestionaUe  that  the  frewlom  to 
erect  tkyscrapers  results  in  the  cutting  off  of 
Iwht  a^  air,  and  tiierel^  has  a  danuu^ng 
effect  upon  the  health  of  the  population.  Nar- 
row straets  are  turned  into  cafitms,  and  dark 
rooms  by  the  thousand  have  been  oreated*  and 
in  these  human  beings  are  compelled  to  work 
under  artificial  liriit. 

AH  these  conriderations  have  resulted  in  the 
passage  of  laws  limiting  the  height  of  buildings 
in  Washingttm,  Baltimore,  Boston,  and  Chicaso, 
and  if  social  or  eomomic  conditicms  in  toe 
future  do  not  soon  lead  to  a  reduction  in  the 
hei^t  of  boildinga  in  other  cities,  thc^  ^so 
wiU  be  forced  to  follow  the  example  of  those 
above. 

BIblioKraiAy.  The  Engineering  Jfeum  (New 
York,  weuEly),  ArohiteotMre  (ib.,  monthly),  and 
architectural  magazines  carry  many  articlee  on 
skeleton  constru^lon.  Among  the  books  whidi 
may  be  consulted  are :  Wm.  a.  Birkmore,  Skele- 
ton Oonatmction  in  BuHdingt  ond  the  Plammmff 
wd  Oonetnution  of  High  Offioe  Building*  (New 
York,  1898) ;  Henry  Jackson  Burt,  Steel  Con- 
ttruotion  (Chicago,  1914);  handbooks  of  the 
Bethlehem,  Cam^e,  and  Cambria  steel  com- 
panies; J.  K.  Freitag,  Architecturai  Engineering 


(New  York,  1907);  Kidder,  Architeet'a  and 
Engineer's  Pocket  Book  (ib.,  1916) ;  M.  S. 
Ketch um.  Steel  JfttI  BvXidinga  (ib.,  1908).  See 
FiBKFBOor  CmTSTBuonoN;  Foumunoi*. 

STEELTON.  A  town  in  Algoma  District. 
Ontario,  Canada,  on  the  Canadian  Pacific  and  tiie 
Algoma  Central  and  Hndam  Bay  railways  (Mi^ : 
Ontario,  R  14).  It  has  manufactures.  Pop., 
1911,  3936. 

STEEI/TON.  A  boroue^  in  Dauphin  Co., 
Pa.,  3  miles  southeast  of  Harrisburg,  on  the 
Fennaylvania  and  the  Philadelphia  and  Reading 
railroads  (Map:  Poinsylvania,  H  7).  It  has  a 
public  library.  It  is  known  for  its  steel  in- 
terests, the  extensive  works  of  the  Pennsyhraaia 
Steel  Company  being  here.  Other  establishments 
ue  brickyards,  a  flouring  mill,  and  machine 
shops.  Pop.,  1900,  12,086;  1910,  14,246;  1915 
(U.  8.  est.),  16,337. 

STESIi  WOOL.  An  abrading  material  used 
as  a  mbstitute  for  sand,  glass,  or  emery  paper 
for  abrading  or  ooarady  polishing  wood  or  metal 
work.  It  is  composed  of  aharp-edged  threads  of 
steel,  which  ciirl  iq»  lite  wool  or  aEoslaior. 

STBjXYABD.   See  Balance. 

STSEN,  stftn,  Jak  (0.1626-79).  One  of  the 
foremost  Dutch  genre  painters.  He  vras  Iwrn 
at  Leyden,  where  he  entered  the  university  in 
1646,  and  two  years  later  helped  to  found  the 
painters'  guild.  He  is  said  to  hare  studied  at 
Utrecht  with  Nicolas  Eni^fer  and  then  at  The 
^igue  with  Jan  ran  Qojvn,  whose  daughtw  he 
married  in  1049;  but  neither  master  exenHsed 
much  influence  <m  his  art  From  1649  to  1664 
he  lived  at  The  &gne;  then  he  leased  a  brew- 
ery  at  Delft  for  seven  years.  In  1661-69  he  re- 
sided at  Haarlem,  and  from  tiien  until  liis  death 
at  Xieyden,  where  he  obtained  a  license  for  a 
tavern  in  1672.  His  frequent  change  of  resi- 
denee  was  due  mainly  to  financial  straits,  which 
pnmmted  him  also  to  keq»  a  tavem.  The  view 
^ion  represents  him  as  disscdnte  and  disel- 

Eated  is  exaggerated,  for  during  his  short  life 
e  painted  more  works  than  any  oUter  genre 
master.  Unlike  others  who  confined  themselves 
to  a  single  phase  of  Dutch  life,  Steen  depicted 
every  phas^  with  never-failing  though  some- 
what coarse  humor,  8(Hnetimes  ironiou  but  al- 
ways ^[ood-natured.  He  painted  a  few  religious 
and  historical  subjects  and  some  also  of  most 
e»!eUent  technique  representing  high  life;  but 
he  usually  depicts  the  loww  and  middle  classes; 
village  Burgecms,  artisans,  b^Qgars;  seenea  of 
child  life,  for  which  he  has  unusual  synqtathy, 
particularly  when  he  paints  his  own  fiunlly; 
festivals,  domestic  life,  tavern  and  lore  scenefl. 
Some  were  repeated,  such  as  the  "Doctor's 
Visit,"  of  whidi  he  painted  47  versions  ( Am- 
sterdam, The  Hague,  Leipzig,  Munich.  Bt.  Peters- 
burg, etc) ;  "A  Merry  Oompaay"  (AmsterdMU, 
The  Hague,  Bnddngham  Puac^  National  Gal- 
lery, Lcmdon,  St.  Petersbu^),  and  "Bad  Com- 
pany" (Louvre,  Berlin,  etc.).  Some  of  his 
early  subjecto  show  the  influence  of  Frans  Hals: 
but  his -beet  reproductions  belong,  for  the  most 
part,  to  his  Haarlem  period.  His  works  are 
particularly  numerous  at  Amsterdam,  which  has 
tite  well-known  "Eve  of  St.  Nicholas"  (a  favorite 
subject),  "The  RusUc  Wedding,"  several  family 
aoenes,  and  many  otheira;  at  Hie  Huroe  are 
"The  Menagerie,"  "The  Painter's  FamUy,"  "The 
Oyster  Party,"  etc.;  others  are  at  St.  Peters- 
burg, Berlin,  Munich,  Vienna,  Cassel  ("Twelfth 
Night"),  Brunswick  ("The  Marriage  Contract"), 
the  Louvre,  Buddn^tam  Palace  the  National 
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Gallerr,  London,  and  in  many  Enfflish  private 
oolleetione.  He  is  repreBented  auo  in  wnne 
American  oollectioDa — uiree  exampke  ara  in  the 
Metropolitan  Miuenin,  Kew  Twk.  His  art  is 
cliaracterized  by  amariiig  power  of  invention, 
Bkillfnl  compontion*  good  color  and  lighting; 
but  the  drawing  in  some  of  hie  paintinn  ifl 
sketchy  and  superflcial.  These  were  probably 
"pot  boilere,"  neceeeitated  by  his  financial  con- 
dition. In  his  work  tiie  ■tory-telling  element 
is  always  in  evidence,  often  to  the  detriment  of 
artistic  eocoeUoMe.  Consnlt:  MatUn  tn  AW, 
vol.  vi  (Bostmt,  1905),  ocmtaiaing  an  exhaua- 
tive  bibliography;  Hofstede  de  Groot,  Cata- 
logue of  Dutch  Pamten,  vol.  i  (London,  1908) ; 
Wilhdm  Bode,  Great  Maaten  of  Dutch  and 
FlemiMh  Paintmg  (New  York.  1009). 

STZBV,  Stftn,  JOHAKNBS  WlLHEUC  Chbis- 
TIAH  (1827-1906).  A  Norw^ian  educator  and 
statesman,  bom  in  Cbristiania.  Educated  at 
TromsO  and  Christiaaia,  he  was  for  years  a 
teaehw  and  reetor  of  sebools.  Ss  entered  polt- 
tics  as  an  advocate  of  liberalism  and  national- 
ism and  almost  continuously  from  1869  to  1900 
was  a  member  of  the  Storthing,  where  by  rea- 
son of  hia  conspicuous  abilify  and  learning  he 
soon  became  a  leader,  President  of  the  Odelathing 
and  President  of  the  Storthing.  When  Johan 
Sverdmp  became  head  of  the  government  ( 18S4> , 
Stem  was  the  liberal  party's  recognised  leader. 
In  1891  he  was  called  upon  to  form  a  new  min- 
istry, in  which  he  became  Minister  of  State, 
but  tbe  consular  question  caused  its  ivttrement 
( 1893) .  In  1898  be  formed  his  second  ministiy, 
which  was  succeeded  by  that  of  Blehr  (1902). 

BTEEHXHBKB,  BtanOcSr-ke,  ot  STBBN- 
KEBXEN.  A  village  in  tiie  Province  of  Hai- 
nault,  Belgium,  on  the  Senne,  19  miles  south- 
west of  Brussds.  It  is  noted  for  the  disastrous 
defeat  of  the  Dutch  and  English  troops  under 
William  of  Orange,  who  here  attadced  the 
French  army  commanded  1^  Marshal  Luxem- 
bourg, Aug.  3,  1692. 

8TEBNSTBUP,  sttn'strvp,  Johanites  Chbis- 
TOETEB  H.  R.  (1844^  ).  A  Danish  historian 
and  literary  scholar,  born  at  SorO,  son  of  J.  J.  S. 
Steenatnqi.  He  was  educated  at  Oopenhagen 
University,  where  he  became  professor  in  1^2. 
Bis  most  important  worlLB  include:  JformatMeme 
(4  vols.,  1876-82) ;  Danake  og  Vorake  S^go"  paa 
de  briUake  Oar  %  DanwtBldma  TidmOder  (1879- 
82);  Vore  Potkwiser  fra  MiddeUtlderm  (1891; 
Eng.  trans,  by  E.  G.  Cox,  The  Medianjol  Popu- 
lar Ballad,  1914) ;  Danmarke  Rigee  Biatorie 
(1806-1907),  with  Erslev  and  others.  Steen- 
stnip  came  to  be  considered  the  meet  versatile 
Danish  hiatorlim  of  his  time. 

8TBBNBTBTTP,  Johaniik  Japbtus  Skith 
(1813-97).  A  Danish  scientist,  bom  In  Thy 
and  educated  in  Gcf>enhagen.  His  Oeognoatiak' 
gaologitk  Undara^gtiae  of  Skovmoaeme  Vi^tea- 
dam  og  Lillamoae  (1841)  became  the  classical 
work  on  peat  bogs,  and  his  Om  ForpUmtnmg 
gjewnem  vekalend*  Oenemtionarakkar  i  lavere 
Dyreformer  (1842)  established  the  alternation 
of  generations  in  the  hydrolds,  especially  in 
trematode  wotuib.  Steenstrap  was  professor  of 
zoology  at  Cc^nhagen  Unlversi^  from  1846 
to  1886.  He  studied  the  shell  mounds  discovered  . 
by  Worsaae,  concluded  that  they  dated  frcmi 
the  Stone  age,  and  gave  to  them  the  name 
kfSkkeTundddtn^er,  or  kitchen  middens  (q.v.). 
No  other  Danish  scientist  has  had  so  wide  a 
range-^oSlogy.  geology,  archeology.  He  was 
the  father  of  J.  C.  H.  R.  Steenstrup. 


STBBNSTaTTP,  Ejnn>  JooAinns  Vooeliits 
(1842-1913).  A  Danish  geologist,  distinguished 
eqiecially  for  his  seioitifte  ^tlwatiuM  in 
Greenland.  Prom  1894  he  was  a  member  of  the 
Royal  Greenland  Commission.  Between  the 
years  1871  and  1899  he  made  nine  voyages  to 
West  Greenland  to  study  the  geology  of  Godt- 
haab,  Ivigtut,  Uminak,  FrederiUiaab.  etc. 
Apart  from  hia  many  valuable  memoirs  on 
geological  subjects,  tbe  most  intereeting  of  his 
publications  is  a  work  on  the  old  Scandinavian 
ruins  in  the  district  of  JuUanehaab  ( 1886) .  He 
received  many  honors  fircnn  seieBtiflo  societiea. 

BTBEPLBOHASINO.  Racing  over  a  oourse 
selected  by  reason  of  the  obstacles,  such  as 
fences,  hedges,  hurdles,  and  ditches.  It  ia  popu' 
iarly  aup^osed  to  have  originated  in  the  hila- 
rious spirit  of  excited  fox  hunters,  taking  a  bee 
line  from  the  point  where  they  were  to  a  dis- 
tant village  church  steeple.  The  Grand  Nati<mal 
Stemlechase  ai  livenool,  established  in  18S0, 
ia  the  great  event  oi  the  steeplechaae  year  in 
England.  There  are  many  valuable  stakes  in 
America  contested  during  the  race  meetings. 

8TEEB,  Paul  Wilson  (1869-  ).  An 
English  landscape,  figure,  and  portrait  painter. 
He  was  bom  at  Birkenhead  and  studied  at  the 
Gloucester  School  of  Art  and  at  the  Beaux-Arts 
under  Cabanel,  but  was  most  influmoed  by 
Manet  His  landgeapes  and  figure  nibjeets  ara 
treated  in  an  original  and  spontaneous  manner, 
with  fine  color  harmonies  and  sunlij^t  effects. 
Good  examples  of  hia  work,  which  is  to  be  found 
in  various  public  collections  in  England,  Ireland, 
and  Australia,  include:  "Tbe  Golden  Valley" 
(1003);  "Richmond  Oastie,  Yorkshire"  (1903, 
Metropolitan  Museum,  New  York);  "Chepstow 
Castle  (1905)  and  "The  Music  Room"  (1906), 
both  in  the  Tate  Gallenr,  London ;  "At  the  Win- 
dow" (1909) ;  "Corfe  Caatie,"  and  hta  own  por- 
trait  in  the  Uffisi,  Florence. 

That  branch  of  practical  navi- 

S,tion  which  involves  the  actual  control  of  the 
reetion  of  a  moving  vessel.  Steering  naually 
involves  the  manipulation  of  the  lielm,  or. rud- 
der, tiller,  and  neceeaary  adjuncts,  as  described 
under  HcLM.  In  addition  the  effect  of  sails, 
paddle  wheda,  screws,  etc,  must  be  cwsidered, 
and  sea,  currents,  winds,  and  other  conditions 
taken  into  account,  these  varying  frmn  time  to 
time,  and  diflneni  iTpes  m  veuels  requiring 
different  methods.  A  twin*aennr  steamer,  ejf^ 
will  steer  diffoently  from  one  vitii  a  sin^ 
screw,  having  a  greater  power  of  manceuvring. 
The  steering  of  a  vessel  depends  upon  the  course 
followed.  Consult  Knight,  Modem  Beammtakip 
(3d  ed..  New  York,  1903).  Sea  Natkatiok; 
Rules  of  the  Road;  SAnjwos. 

BTEBXDH&  BirOIHa.  See  MAOHUitti; 
Shifvuildiito. 
STBEBSKAN.  See  Hbul 
STBB'VBHS,  CtaOBei  (1736-1800).  An  Eng- 
lish Shakespeare  commentator,  bom  at  Poplar. 
He  was  educated  at  Eton  and  at  King's  Col- 
lege, Cambridge,  but  left  the  nniversi^  witb- 
out  a  degree  (1766).  Inheriting  a  email  for- 
tune from  his  father,  a  director  of  the  East 
India  Company,  he  waa  able  to  give  hia  tinoe 
to  the  study  of  Shakespeare.  He  reprinted  20 
plays  hvm  the  quartos  (4  vola..  1766),  edited, 
with  frequent  aOTioe  from  Dr.  Johnson,  an  edi- 
tion of  Shakespeare  (1773),  which  was  revised 
by  Isaac  Reed  (q.v.)  (1786),  and,  in  conjune- 
tfon  with  Reed,  brought  out  a  new  edition  (16 
volB.,  1793). 
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STEBVBNS,  Geomb  WABanroroN  (1869- 
1000).  An  English  journalist,  bora  at  Syden- 
ham and  educated  at  the  Ci*y  of  London  School 
and  at  BalUol  CoU^,  Oxford.  In  1893  he 
joined  the  editorial  staff  of  the  Pall  Mtai  Go- 
eette.  In  1807  he  became  a  special  corre- 
Bpondart  ni  tha  IMly  MoU,  Tisitlng  in  fluoces- 
Bion  tile  United  States,  Greece^  Egypt,  India, 
Benaes  (the  loene  of  tiie  trial  of  Dreyfus),  and 
Sooth  Africa.  His  letters  to  the  Dwly  Mail 
were  r^ublished  under  the  titles  The  Land 
of  the  Dollar  (1807),  With  the  Oonquering  Turk 
(1807),  Egypt  in  1898  (1898),  With  Kitahener 
to  Khartum.  (1898),  In  India  (1800),  The 
Tragedif  of  Dreyfua  ( 1800) ,  and  From  Cape  Town 
to  Lad§8mith  (1900).  The  last  volume,  left  in- 
complete, was  edited  by  VorntMi  Blackburn. 
Before  his  connection  with  the  DaHy  Mail  he 
had  published  Naval  Policy  (1806)  and  the 
clever  Monologues  of  the  Dead  (1896).  He  died 
of  enteoric  fever  at  La^Bmith,  then  ( 1900)  be- 
sieged by  the  Boers.  He  was  the  most  famous 
war  correqwndent  of  hia  time.  Consult  the 
memoir  in  vol.  i  (1900)  of  the  Memorial  Edition 
of  SteensiB^  writingat  edited  by  Stneb  and 
Blackburn. 

wrEBAXt-wxuraujnr  (sta'fkn-Mits'm&n) 

LAW.   See  Radutioit. 

STEFAnSSOK^  stft'Ans^n,  ViLHjAi.unB 
(1879-  ).  An  Arctic  explorer  of  Icelandic 
descent,  bom  at  Oimli,  Manitoba,  Canada.  Edu- 
cated in  the  univernUes  of  North  Dakota  and 
of  Iowa  (A.B.,  1903),  be  studied  anthropology 
in  the  graduate  school  of  Harvard  Universib^, 
and  for  two  years  was  an  instructor  there.  In 
1901  and  10<»  he  made  arctueological  researches 
In  Iceland.  He  wintered  (190(M)7)  with  the  Es- 
kimo of  Mackenzie  Delta,  returning  alone  across 
eoiutiy  via  the  Porcupine  and  Yukon  rirers. 
With  Dr.  R.  M.  Anderson  he  undertook  (1908- 
12),  under  the  auspices  of  the  American  Mu- 
seum of  Natural  History,  New  York,  the  ethno- 
logical survey  of  the  Central  Arctic  coasts  of  the 
shores  of  North  America.  By  jouraeys  of  nearly 
1000  miles  Steffinsson  explored  the  coasts  of 
Coronation  Oulf  and  the  adjacent  r^ons,  dls- 
oovering  tribes  unknown  to  whites— the  so-called 
blond  Eskimo  of  VictOTia  Land.  For  the  Gov- 
ernment of  Canada  ha  took  conunaod  of  an  ex- 
pedition (1913-10)  to  e:nlore  the  r^ons  west 
of  Parry  Archipelago.  His  main  ship,  the 
Kariuk,  was  beset  and  sank,  part  of  her  crew 
perishing.  (See  Polab  Rbseaboh.)  Absent  at 
uie  time  from  the  Karluk,  he  resumed  his  explo- 
rations by  sledge  over  the  Arctic  Ocean,  leaving 
CoUinson  Point,  Alaska,  in  April,  1914,  with  a 
snpnorting  8l«^  that  turned  back  76  miles 
OTsnore.  With  two  men  and  six  dogs  he  jour- 
n^ed  over  the  moving  ice  pack  for  06  days, 
living  lai^ly  by  his  rifle  on  polar  game. 
Steffinsson  located  considerable  parts  of  the 
ccmtinental  shelf  north  of  Alaska  and  west  of 
Banks  Land.  After  reaching  Banks  Land,  he 
subsisted  on  land  game  until  autumn,  when 
his  party  reached  the  Mary  Sa^,  one  of  his 
•hips  whidi  had  reached  southwestern  Banks 
Land.  By  a  spring  sledge  joumOT,  in  1015,  he 
discovered  new  land  north  of  Prince  Pa^ick 
Island,  near  the  78th  degree  of  north  latitude, 
and  extending  west  from  116  d^frees  west  longi- 
tude. This  coast  was  skirted  for  about  100 
miles,  the  land  being  mountainous  and  nigged, 
its  western  terminus  not  reached.  The  explora- 
tion of  the  land  later  occupied  Stefftnsson's 
energies.   The  more  important  of  his  writings 


are:  My  Life  with  the  Eahimo  (1912) ;  8te»Mf 
eon'Andereon  Estpedition,  1909-li,  PreHmtMUTf 
Ethnologioal  Report  (^ihropolo^cal  Papers, 
American  Museum  of  Natural  History,  New 
York.  1914). 

STBFS'ANI,  stft-ffi'D*,  AoosTrao,  Aesatb 
(1666-1730).  An  Italian  cMnpowr  and  states- 
man, bom  at  Castelfranco,  Venetia.  He  studied 
music  in  Venice  and  under  Eroole  Beraabei 
(c.1620-87)  in  Munich,  where  he  became  organ- 
ist in  167S  and  director  of  the  Elector's  chamber 
music  in  1681.  He  took  holy  orders  (1680), 
was  appointed  court  kapellmeister  at  Hanover 
( 1688 ) ,  and  brought  out  his  Italian  operas  with 
great  splendor  in  the  garden  of  Schloss  Herren- 
hauseu.  He  is  remembered  for  his  nnmerous 
chamber  duets,  set  to  Italian  texts,  which  are 
models.  His  ctanpositions  are  preserved  in 
manuscript  in  the  royal  library,  London;  of 
the  few  that  appeared  in  print,  may  be  men- 
tioned: Ptalmodia  Veapert^M,  for  eight  voices 
(1674) ;  Bonate  da  camera  a  due  violini,  alto 
e  continuo  (1679) ;  Duetti  da  camera  a  soprano 
e  oowtmlto  (1^3) ;  and  Jamue  Qttadrifone, 
motets  with  basso  continuo  for  three  voices.  In 
1710  he  resigned  his  port  in  faror  of  Handel, 
and  was  made  Privy  Uonni^lor  1^  tiie  Elo^r 
Palatine  and  Bishop  in  partibus  of  Spina,  Dal- 
matia,  by  the  Pope. 

STEVFEirS,  stefenz,  (Joseph)  hnscaLin 
( 1866-  ) .  An  American  author  and  editor, 
bom  at  San  Francisco,  Cal.  He  graduated  at 
the  University  of  California  in  1889,  studied 
sociology  in  Germany  and  France,  and  was  on 
the  staffs  of  the  New  York  Evening  Poet  ( 1892- 
08)  and  tiie  Oommeroial  Adoertiaer  (1898- 
1902).  He  was  managing  editor  of  MoClure*» 
Magaeine  in  1002-06,  and  In  1006-11  was  asso- 
ciate editor  of  the  American  and  Everybody'e 
magadnee.  He  became  widely  known  for  tiie 
"muck-raking"  ^pe  of  article,  intended  as  an 
exposure  of  cormpt  political  and  economic  con- 
ditions.  His  writings  include:  The  Shame  of 
the  Oitiee  (1004);  The  Btntggle  for  Belf-Qov 
emmmt  (1906);  JJpJmOden  ( 1900) ;  The  Leaet 
of  These  (1910). 

STEOAH-OFODES,  stSg'«-n0p'<6^  (Neo-Lat. 
nom.  pi.,  from  Gk.  ertyapwrnty  steganopoua,  web- 
footed)  .  A  groiv  of  birds  within  tiie  Cioonii- 
formes,  characterized  by  having  all  four  toes 
"totipalmate,"  or  connected  by  a  common  web, 
also  a  more  or  less  devdoped  gular  pouch.  The 
ijcuU  is  desmognathous  and  the  wing  is  aquinto- 
cubital.  The  neck  is  without  apteria ;  tiie 
tcmgue  is  rudimentary.  The  Steganopodes  are 
cosmopolitan,  aquatic  piseivoroua  birda  of  large 
^se.  About  60  species  are  known,  of  which  half 
are  cormorants  (q.v.). 

STEO'OCBPHA'Z.ZA.  (Neo-Ut.  nom.  pi., 
from  Gk.  eriyti',  stegein,  to  cover  +  n^M, 
kephale,  head).  The  name  proposed  by  Cope  to 
designate  a  well-defined  order  of  fossil  amphibia, 
found  in  strata  from  the  Lower  Carboniferous 
to  the  Upper  Trias.  They  are  distinguished  from 
other  amphibiana  by  a  dermal  armor  of  over- 
lapping bony  scales  whidi  usually  protects  tiie 
ventral,  and  in  some  cases  the  dorsal  surface. 
The  group  is  important  as  representing  the 
earliest  and  most  primitive  tetrapoda  or  four- 
footed  vertebrates  adapted  to  at  least  partial 
land-living  habits,  and  breathing  by  means  of 
lungs.  The  majority  of  st^ocepfaalians  are  sala- 
mander-like or  lizard-like  in  form,  with  a  long 
tail,  flattened  head,  and  two  pairs  of  limbs.  The 
presence  of  gills  in  the  young  and  grooves  for 


Digitized  by 


Google 


BTEGOCBraALIA 


496 


8TZIV 


sensory  mucous  canals  on  the  skull  bones  of 
some  lorau  prorea  an  aquatic  habit.  A  carniv- 
orous diet  li  Indioated  inr  the  conical  pointed 
teeth. 

The  dermal  armor*  tiie  most  diBtinctive  fea- 
ture of  the  group,  oouBlite  chiefly  of  bony  scales, 


uvLh  or  A  wraooctnALUM. 

1,  pl>tw  of  roof  of  >kui]  ICavitmatnu);  3,  paUtal  view 
(QfdotoMttnw). 

arranged  in  regular  rows  on  the  ventral  surface, 
but  scattered  or  wanting  on  other  portions  of 
the  body.  Three  large  plates,  one  median  and 
two  paired,  on  the  pectoral  r^on,  represent  the 
intenlaviele  and  the  clavicles.  The  skull,  of 
flattened  triangular  fonn»  is  characterized  ^  a 
solid  roof  of  ^red  platee  of  dermal  bone,  and 
the  cranial  roof  is  atways  pierced  five  open- 
ings —  the  paired 
oares  and  orbits,  and 
the  median  opening 
for  the  pineal  body, 
which  may  have 
served  as  a  light- 
organ. 

 teeth"  are  simple 

hollow  cones  in  the 
smaller  Paleozoic 
genera,  but  in  many 
of  the  later  types 
the  dentine  and  ce- 
LunnmiODoirr  tooib-  ?i«»t  exhibit  a  sys- 
•TBncrvu.  tem    of  extremely 

Crow  Motion  of  klqrrintbodiiBt  econpllcated  folds— 
tooth,  iboiwiiw  the  ftoUed  Mnio-  bence  the  name 
*^  Labrrinthodontia  of- 

toi  applied  to  these  forms.  The  vertebral  col- 
umn preeoits  widely  divergent  conditions  in 
different  typea,  as  rfvards  the  nature  and  degree 
of  ossification  of  l£e  c^tra.  As  a  rule  the 
Paleozoic  genera  have  the  notochord  largely 
persistent,  the  vertebral  column  thus  renuun- 
ittg  permanentiy  in  the  larval  ecmdiMon,  while 
the  la^^  Triamc  labyrinthodonta  have  well- 
developra  centra.  The  limbs  are  known  for  but 
few  forms,  and  in  these  they  do  not  differ 
remarkably  from  those  of  modern  urodeles.  The 
hind  foot  is  always  pentadacfyl,  but  in  the  fore- 
foot (except  in  Jceraferpetoii,  Melanerpeton,  and 


a  fsw  related  f6rms)  the  number  Is  reduced  to 
four,  the  fifth  or  outer  digit  probably  being  the 
one  ladcing.  In  any  attempt  to  trace  the  pnylo- 
goieUe  iwatiMiships  oi  vertebrate  classes  the 


Stegocephalia  are  of  the  greatest  importance, 
since  it  is  in  this  group  only,  with  its  solid  skull 
roof,  that  we  find  on  the  one  hand  a  close  ap- 
proximation  to  the  PaleoEoie  bony  fishes,  and  on 
the  other  to  the  most  gaieralixed  Permian 
tiles,  the  Cotyloaauria.   See  BmnjE. 

The  classification  is  as  f(dlows:  A. — Suborder 
IiMttoBp<mdy]i.  Small  animals,  usually  salaman- 
drfform,  oociirring  in  ih»  Carboniferous  and  Per- 
mian. The  suborder  is  divided  into  three  fam- 
ilies: (1)  BranchiosauridfB ;  (2)- Microsaurid«; 
(3)  Aistopodida,  the  serpent-lUra  footless  forms. 
Doltdiatomfa,  wUeh  attained  a  length  of  three 
feet,  and  Ophiderpeton  are  the  beat-known  forms. 

ECr-Snborder  Ganoeephala  or  Temnoepraidyli. 
The  most  familiar  type  is  Artihego$aum»  decheni 
from  the  Lower  Permian  of  Germany,  a  species 
which  attained  a  length  of  four  feet  Orioatut 
and  Eryopa,  from  the  Nwth  American  Fennlant 
measure  4  to  6  feet. 

C. — Suborder  Labyrinthodontia  or  Stereo- 
opondyli.  The  true  labyrinthodonta  are  dearly 
differentiated  by  the  form  of  the  teetii,  which 
have  the  dentine  infolded  in  a  more  or  less  com- 


una  oiBMja  nr  snoocanuu. 
1,  peototal  arob;  3.  polvio  srob  «f  Oiaeoaaitnu, 
plicated  manner,  and  by  the  vertebrn,  which  are 
completely  ossified,  with  biccmcave  centra  some- 
times perforated  for  the  passage  of  the  con- 
stricted notochord.  The  maximum  development 
of  the  group  is  attained  in  the  Trias,  chiefly  of 
Europe.  The  genera  Labyrinthodon,  Coptfoaau- 
rua,  Trematotawnut  and  JfaetodonsaunM,  from 
the  Eun^ean  Trlaa,  are  all  enoimons  animals, 
the  laat  named,  wi^  %  skull  four  feet  in  length, 
being  the  largest  amphibian  known.  Ckmsult: 
Woodward.  Tertehrate  Paiatmtology  (Lmdon, 
1898);  E.  A.  von  Zittel,  Tevt-hook  of  PoUb' 
ontology.  Eng.  trans,  bv  C.  R.  Eastman  (New 
York,  1003) ;  H.  R.  Enipe,  EvcititUm  «•  ih* 
Pa$t  (London,  1912). 

STECHOa^U'BTrS  <Neo-Lat.,  from  Ok.  irW- 
7«w»  ttegeim,  to  cover  -(-  aaiiroa.  linrd) . 

A  Juraasie  dinosaur  oi  moat  peculiar  ^ipewrance. 
Fossil  skeletons  are  found  in  Wycnning  and 
Colorado.  It  was  from  25  to  30  feet  long,  had 
a  very  small  head,  highly  arched  back,  short 
fore  and  long  hind  legs,  and  heavy  long  tail. 
The  great  bulk  of  the  ninder  part  of  the  body 
depoided  for  its  nervous  control  upon  a  ganglion 
in  the  neural  cavity  of  the  sacrum,  and  thia 
ganglim  waa  of  a  tiMB  several  tiniea  greater 
than  the  brain  In  the  head,  whidi  latter  la  by 
comparison  very  small.  Consult  C.  W.  OUmor^ 
Ottwlogy  of  the  Armored  Dkiotanria  <Waahing- 
ton,  1914).  See  DmoSAtnoA. 

STEIEB,  shtl^.  A  town  of  Upper  Austria. 
Bee  Stetb. 

STEIN,  stln.  Sib  (Mabs)  Aubbl  (1862- 
) .  A  British  OrioitsliBt  and  ardusologlBt, 
bom  at  Budapest,  Hungai7>  He  atndled  at  1^- 
oina  and  Tabingea,  and  ac  Oxford  and  London. 
In  1888  he  vras  appointed  registrar  of  the  Punjab 
University  and  principal  of  the  Oriental  Col- 
lege at  Ldiore,  uidia,  and  In  1899  principal  of 
the  Calcutta  Madrasah.  In  1900  he  waa  deputed 
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by  the  Indian  government  to  CMxluct  archte- 
ological  explorations  in  Chinese  Turkestan.  The 
first  results  of  his  disooveries  are  published  in 
his  PreUoMiMiry  Report  (1901).  On  bis  ratom 
from  TnAettea  be  became  inmeetor  of  ednoa- 
tion  is  the  Punjab.  From  ISM  to  1006  be  was 
engaged  in  arebeolc^cal  explorations  in  Cen- 
tral Asia  and  west  China,  for  which  he  re- 
ceived the  Royal  Ctet^rapbical  SocieW's  sold 
medal  in  1900.  In  1009  be  was  transferred  to 
the  Archnologieal  DepMtsMot  of  India.  He  was 
created  K.  C.I.E.  in  1912  and  received  hon- 
orary degrees  from  Oxford  and  Cambridge. 
Affling  the  more  important  of  his  publications 
are  a  critical  editloo  of  Kalhana'e  BAjataranguu, 
or  Bam^Brit  Ohromi^  of  the  Ki»gt  of  KathnOr 
(Bfnnbay,  1692),  together  with  an  English  trans- 
lation and  commentary  on  the  same  (2  vols., 
1900);  The  SoHd-huried  Cities  of  Khottm 
(1903);  Ancient  Khotan  (2  vols..  1907),  a  re- 
port of  his  explorations;  JSumm  of  Deaert  Cathay 
(2  vols.,  1912),  a  narrative  of  bis  expeditimi. 

STEZHf  shtai,  C^AXLOm  voir  (1742-1827). 
A  odebrated  court  lady  to  the  Dodiess  Amalia 
of  Saxe-Weimar,  wife  of  the  court  eqnerry.  She 
was  an  intimate  friend  of  Goethe  from  1775  to 
the  time  of  bis  Italian  jonm^  (1786),  by  which 
he  won  emancipation  from  his  love  for  her.  To 
her  he  addressed  the  Briefe  out  der  Bdhweiz 
(1779),  which  are  among  the  classics  of  travel, 
and  a  multitude  of  love  letters,  first  published 
in  1848,  and  best  edited  in  the  Weimar  edition 
of  his  Worke  (1880).  Htt  letters  to  Qoethe  are 
BcmpoMd  to  hem  been  destroyed.  After  Goethe's 
umon  witii  CSirisUane  Vu^ius  there  waa  an 
estrangement  betweoi  him  and  Frau  von  Stein, 
gradually  overcome  later  on.  (>Misnlt:  HOfer, 
Goethe  und  Charlotte  von  Btein  (Stuttgart, 
1878} ;  Dllntzer,  Oharlctte  von  Btein  (lb.,  1874) ; 
Erich  Schmidt,  Chorakteriatiken,  vol.  1  (2d  ed., 
Berlin,  1902);  W.  Bod«,  OhoriotU  vo»  Bteitt 
(ib.,  1910). 

STXnr,  HronaoH  FammioH  Kail,  Baboh 
TOH  (17fi7-18Sl).  A  Pnusian  statesman.  He 

bdcaiged  to  an  old  Franconian  femily,  and  was 
bom  at  Nassau.  He  studied  at  GOttingen,  en- 
tered the  Prussian  civil  service,  and  in  1784  was 
at  the  head  of  the  Dq>artment  of  Mines  for 
Westphalia.  In  1780  he  visited  England  and 
made  a  study  of  its  institutions,  utilizing  hie 
experienoes  in  bis  guidance  of  Prussian  affairs. 
In  October,  1804,  be  entered  the  Prussian  min- 
istry as  4uiief  of  imposts,  manufactures,  and 
commerce.  He  introduced  reforms  in  his  de- 
partment, particularly  by  abolishing  restrictions 
on  internal  trade;  but  was  hampered  in  bis  en- 
deavors by  the  spirit  of  Prussian  conservatism. 
In  1807  he  was  dismissed  from  office  by  the 
King  for  his  refusal  to  accept  the  post  of  Min- 
ister of  Foreign  Affairs  umter  the  eidstbig  sys* 
ton  of  govenmunt,  but  the  Peace  of  Tilsit 
moied  the  eyes  of  the  sovereign  to  tiie  wisdmn 
of  Stein's  pollCT,  and  he  was  recalled,  with  the 
approbation  of  Napoleon,  who  had  as  yet  no  idea 
of  the  abili^  and  patriotism  of  the  Minister. 
Se^Dg  that,  from  a  military  point  of  view,  Prus- 
sia was  powerless,  he  set  about  developing  her 
intwial  resources  by  a  series  of  rdforms,  the 
principal  of  which  were  the  abolition  of  serfdom, 
wi^  indemnification  to  tcarritorial  lords;  sub- 
jectim  of  the  nobles  to  manorial  imposts;  pro- 
motion in  the  state  service  1^  merit  alone;  and 
tlw  estaUishment  of  a  modem  municipal  syston. 
While  he  was  paving  the  way  for  Gennan  unity, 
the  Pnisidan  army  was  b^ng  reorganized 


Schamhorst  and  Gneisenan  (qq.v.).  As  the  re- 
sult of  a  letter  criticinng  Napckeon's  policy, 
which  came  to  the  knowledge  of  the  French  Em- 
peror, Stein  was  obliged  to  mign  (Nov.  24, 
1808),  and  retired  to  Austria.  In  dangwr  of 
bting  snrreDdered  lay  AnsMa  to  Ni^leon,  Strtn 
was  Bummoiied  in  1812  to  Russia  by  the  Em- 
peror Alexander,  and  oounsded  as  to  the  ooalition 
of  the  German  states  against  Napoleon.  After 
the  battle  of  Leipdff,  in  1813,  Stein  became  bead 
of  the  council  for  the  administration  of  the  re- 
conquered German  countries,  as  well  as  of  the 
territory  which  France  had  annexed  west  of  the 
Rhine.  He  was  ft  leader  in  all  tiw  military  di- 
plomacy of  thai  stirring  time  up  to  tiie  ««• 
greases  of  Vienna  and  Aix-Ia>C^pelle.  After  bis 
retirement  from  political  life  he  devoted  hjnunilf 
to  the  promotion  of  Gennan  science  and  art  and 
formed  the  society  for  the  study  of  early  Ger- 
man history  whose  pnblicatiims  are  cel^rated 
as  the  Monumenta  Oemtania  Hietorioa.  He 
died  at  Eappenberg  (Westphalia)  June  29,  1831. 
Consult:  Seac^,  L^e  amd  Timee  of  Btein  (Lon- 
d<m,  1879) ;  Pwts,  Lehen  dee  Freiherm  vom  Bteim 
(188S). 

8TBIN,  LomTZ  TOS  (1816-00).  A  Gennan 
political  scientist,  bom  at  EckemfOrde,  in 
Schleswiff.  He  studied  law  and  pbiloswhy  at 
Kiel  ana  Jma;  became  a  professor  in  Kiel  in 
1846;  and  from  1866  till  1886  was  professor 
of  political  science  at  Vienna.  He  published 
important  works  on  economics  and  tbeory  of 
government:  Qeeakiohte  dee  trwuadeieoKen  Btraf- 
reekte  (1840-48);  Bvetem  der  £ftoatawfsse»- 
seta^  (1862-^) ;  Lehrbuoh  der  VoOtewirteehaft 
(1858  ;  8d  ed.,  1887) ;  Lekrbuek  der  Fimmmoie. 
eent^ft  (1860;  6th  ed.,  1886-86) ;  Venoaltunge- 
lehre  (1866-84) ;  Die  Fran  auf  dem  Oebiet  der 
yationaUtfconomie  (1876;  Oth  ed.,  1886). 

STEZNAHAiraBB,  shtKnA-ming-er  (Hung. 
Bsombathely) .  The  capital  of  the  County  of 
Eisenburg  (Vas),  Hungary,  68  miles  south  of 
Pressbuxjg  (Map:  Hungary,  £  S).  It  has  a 
beautiful  modem  cathedral,  a  fine  ooonty  build- 
ing, and  a  theological  seminary.  Importwat 
state  railway  workdkops  are  located  here,  two 
factories  for  agricultural  machinery  and  steam 
flour  mills.  Steinamanger  is  on  the  site  of  the 
Roman  Babaria,  and  has  ruins  of  a  triuhiidial 
arch,  amphitheatre,  and  aqueduct  in  the  vicini^, 
with  many  remains  in  the  local  museum.  Pw-* 
1900,  24,761;  1910,  80,947. 

8TEXNSACH,  EBWnt  voif.   See  Ebwin  vow 

St'EIJIHACH. 

STBDTBOg,  Bt&i'bOk  (Ger.,  st<nie-goat),  or 
8TBINB1T0K,  stitfliuk.  1.  Ilie  European  Ibex 
(q.v.).  2.  In  South  Africa,  by  transference, 
the  Dutch  name  (also  "steoibok'')  for  the  small 
antelopes  of  the  goius  Jianotrag%te,  (^cciflcally 
the  mdcspread  Wanotrague  compesfrw,  wtuch 
abounds  in  open  m  tbudy  wooded  and  hil^ 
places  frcon  the  0»e  to  the  Zambed  River.  It 
is  of  an  indeterminate  reddiih  hu&  about  24 
inches  tall,  long-necked,  with  ibmU  erect,  for- 
ward-curving ringed  boms,  is  exeeediuf^y  swift 
and  active,  and  skillful  in  biding.  Other  gpe^ea 
of  the  genus  are  the  oribi,  grvBbok,  and  royal 
antelope  (qq.v.),  with  still  others  in  Zanzibar 
and  Abyssinia.  C<msult  ZoOlt^cal  Society  of 
London,  Prooeedmga  (London,  1900). 

BTBimiOBBT,  shtm'dOrf,  GnaoE  (1801- 
).  A  Gemuw  E^pttdogist,  boni  at  Des- 
sau. He  mw  educated  ni  the  Gymnasium  in  his 
native  town  and  later  ( 1861-84)  in  tin  univer- 
sities of  Berlin  and  GOttingen.  In  1885  be  be- 
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oame  an  aBBistant  in  the  Berlin  Museum,  and 
five  yearB  lata  was  appointed  privatdocent  in 
tiie  University  of  Berlin.  In  1893  he  was  called 
to  Leipzig  and  in  1904  beeune  re^lar  profeaaor 
of  Egyptol<^  and  director  of  tha  Egyptian  col- 
lection. From  1889  to  1912  be  was  actively  en- 
gaged in  work  in  Egypt.  Hia  publications  are 
nnmerous.  Among ^em  may  be  cited:  Koptiache 
Grammatifc  (2d  ed..  1004) ;  Daa  Kunatgeteerbe 
in  Altm  Aegypte  (1898);  Die  Blilteeeit  den 
Phwraoiyreiohe  (1900) Z>a«  On>&  dec  Ti  (1913). 

STBINBB,  stli/6r,  ^bvaid  Chbjbtiak 
(1867-  )■  An  AmCTican  libruian  and  po- 
litinl  Bcientiai,  bom  at  Quilford,  Conn.,  and 
naduated  from  Yale  in  1888.  From  Johna 
Hopkins  he  received  the  PhJ).  degree  in  1891. 
He  was  appointed  librarian  of  the  Enoch  Pratt 
Free  Library  at  Baltimore  in  1892;  was  an 
aeeociate  in  hiatory  at  Johna  Hopkins  from  1894 
to  1911;  and  later  was  dean  and  professor  of 
constitutional  and  of  public  law  at  the  Balti- 
more Law  SchooL  Among  his  publications  are: 
fdwoatio*  in  Ommaatiou*  (1893) ;  EduoatUm  im 
Marjfland  (1894);  CitUieiuhip  and  Suffrage  tn 
Maryland  (1896);  Inttitutione  and  Civil  Oov- 
munmt  of  Maryland  (1899). 

STEINEB,  shtln'er,  Jakob  (1798-1863).  A 
Swiss  mathematician,  bom  at  Utzenstorf,  near 
Solothurn.  He  studied  at  Heidelberg,  gave  pri- 
vate instruction  in  Berlin,  and  in  1834  was 
made  assistant  professor  in  the  uniT»«ity  and 
member  of  the  Academy  of  Scienoea.  SteinOT*a 
diiaf  work  is  the  BjfAmnatttche  BnUpkMunff 
d«r  AhMngigkeit  geometria^ier  Geetalten  (1832; 
in  the  Ostwald  Classics,  1896).  He  also  wrote 
Die  geometriechen  KonwtrukHonen  auegefUhrt 
mittele  der  geraden  Linie  and  einet  festen 
Kreieee  (1833;  in  the  Ostwald  Classics,  1896). 
His  Vorleeungen  Uber  eynthetieohe  Oeometrie 
(3d  ed.,  1887}  and  his  Oeeamm^  Werhe  (1881- 
82)  appeared  poatbumDiuly.  Gonsnlt  Gnf,  Der 
Mathtnatther  Jakob  Steftur  oon 
(Bern,  1897). 

STBINHAnEB,  stln'hou-Sr,  Bsmr  Bm 
(1804-85).  A  Canadian  clergyman  and  mis- 
sionary. He  was  bora,  of  full-blooded  Chip- 
pewa Indian  par«its,  In  the  Kamah  Indian  set- 
tlement at  Lake  Simcoe,  Ontario,  and  was  named 
for  a  member  of  a  Qernuut  ftunily  who  adopted 
and  educated  him.  About  1840  be  went  to  the 
Gaaadian  Nwtiiweft  with  Bev.  Jamea  Evans,  a 
Ifathodist  missionary,  and  settled  at  Norroy 
House,  viiere  he  remained  for  16  years  as  an 
interpreter  and  assisting  Evans  in  his  invention 
of  the  Cree  syllabic  characters.  He  was  or- 
dained a  Methodist  minister  In  1868,  when  he 
removed  io  Whiteflsh  Lake  and  efltablished  the 
Methodist  mission  ttiere.  He  translated  almost 
the  whole  of  the  Old  Teetam«it,  and  the  greater 
part  of  the  New  Testament,  into  the  Cree  lan- 
guage.  

STXDIHBZIi,  ditm'Ml,  Kahl  Auqubt  ( 1801- 
70).  A  German  physicist  and  astr(momer,  bom 
at  Rappoltsweiler,  Alsace.  He  studied  law  at 
tb.6  University  of  Eriangen,  and  astronomy  at 
Gdttingen  and  KOnigsberg.  He  became  profes- 
sor of  physics  and  math^natics  in  the  Univer- 
sity of  Munich;  later  entered  the  Austrian  gov- 
ernment service,  organised  and  perfected  the 
telegraph  system  in  that  eonntiy,  and  bron^t 
about  the  Austrian-Oerman  Telegraph  Aasocift- 
tion;  performed  a  similar  service  for  Switzer- 
land; and  in  1852  returned  to  Munich.  In  1854 
he  founded  an  establishment  for  making  superior 
optici^  and  astronomical  instruments,  where  the 


great  telescopes  of  the  observatories  of  Upsala, 
Mannheim,  Leipzig,  Utrecht,  etc.,  were  made, 
and  where  he  bogin  the  making  of  the  photo- 
graph objectives  since  known  by  his  name. 

Steinheil  devised  an  ^ectromagnetio  td^aph, 
in  1836  constructed  the  first  printing  tele^praph, 
and  in  1838  discovered  the  possibility  of  leading 
back  the  current  through  the  ground.  He  in- 
vented the  electrical  clock,  constructed  an  ex- 
cellent pyroBcope,  and  made  the  first  daguerre- 
otype |>icture  in  Germany.  He  also  established 
the  laws  d  electrotypy,  and  oonstructed  several 
optical  instruments.  Consult  Marggraff,  Karl 
August  BteinheU  mtd  eein  Wirken  (Munich, 
1888).   

STEIITHEIL,  MABOtTEBTTK  (1869-  ).  A 
French  woman,  the  protagonist  in  a  bewildering 
oame  o€Ubre.  Of  a  family  of  rich  manufac- 
turers of  Beauoourt,  she  married  the  artist, 
Adolphe  Steinheil;  went  with  him  to  Paris; 
made  a  place  for  herself  in  the  society  of  the 
French  capital;  and  drew  about  her  diatinguished 
people  in  the  worlds  of  ar^  letters,  and  politics. 
Bbt  own  dreumstantial  accounts  of  her  intimacy 
with  President  Faure  have  not  been  generally 
r^arded  as  above  suspiciwi.  She  was,  how- 
ever, CCTnectod,  at  least  by  gossip,  with  the 
mystery  attending  the  President's  suddra  death. 
Subsequently  she  became  the  centre  of  a  ghastly 
tragedy — the  murder  of  her  husband  and  her 
mother,  Mme.  Japy,  on  the  night  of  May  30-31, 
1908.  She  was  accused  of  the  orime  but,  after 
a  dnunatie  trial,  was  acquitted.  To  her  frioids 
the  was  the  "Tra^^c  Widow,"  the  scapegoat  of 
a  situation  involving  political  complications  in 
which  people  of  high  poeiUon  at  home  and 
exalted  personages  abroad  were  scandalously 
entangled.  To  her  enemies  she  was  an  audacious 
and  wanton  advmtureas,  the  "Black  Panther" 
ol  a  hostile  press.  After  her  acquittal.  Mme. 
Steinheil  lived  quietly  In  England,  where  slw 
wrote  Mv  Menu^  (New  York,  1912),  a  book 
of  varied  and  extraordinary  interest^  at  once 
autobiography  and  opoto^to.  Despite  the  trial 
and  the  Jfemo»rs,  the  reas<xi  for  the  perpetra- 
tion of  the  crime  of  which  she  was  aocusea,  and 
the  identity  of  the  perpetrators  of  it  remained 
a  mystery. 

8TEZNITZ,  ahtm^is,  Wilhsuc  (1830-1900). 
A  Gwman  ohess  master,  bom  in  Prague,  Bo- 
hemia, and  educated  at  the  Vioma  Insntnfte  of 
Technology,  tn  I860  he  defeated  Anderssoi  in 
a  contest  for  the  world's  championship.  At  the 
London  tournament  of  1872  be  won  every  game, 
and  in  1873,  at  Vienna,  he  secured  the  Eaiser- 
preis  of  2000  florins.  After  defeating  Black- 
bume  in  England,  he  withdrew  from  active 
tournament  play,  but  the  increasing  success  of 
Zukertort,  whom  he  had  defeated  in  1872,  forced 
him  back  into  the  field.  At  a  tournament  in 
London  (1888)  ZukertMt  defeated  him  for  first 
place,  but  at  a  second  match  in  1886  Steinlts 
won  from  his  great  rival  witii  10  to  5  games  woo 
and  6  drawn.  He  defended  his  title  m  1889  at 
Havana  against  Tchigorin,  but  lost  the  cham- 
pionship in  1894  to  Lasker,  who  again  defeated 
him  in  1897.  Steinitz  was  the  first  to  see  the 
value  of  a  steady  development  of  position  witii 
an  accumulation  of  minute  advantages  over  the 
more  dashing  and  apea  game.  After  1883  he 
lived  in  the  United  States,  and  (1886-01)  was 
editor  of  the  International  Cheat  Magwtine,  Sb 
published  Book  of  the  Sieeth  OHeee  Oongreet 
of  1889  and  The  Modem  Okeu  Ineirwftor 
(1889). 


Digitized  by 


Google 


»I»IMT.« 


499 


8TEIKZ.B,  AlSafle,  Eduabd  tok  (1810-46). 
A  German  historical  painter.  Re  wAk  bom  in 
Vienna,  the  son  of  an  aigraver,  and  stadied 
there  at  the  aeademv  and  under  Kapdwieser. 
From  1828  to  1834  he  worked  in  Borne  under 
the  inflnoice  of  Veit  and  Orwbeck.  Havinff 
been  commiaBkned  to  decorate  the  castle  ciiapel 
at  Rheineck  he  settled  at  Frankfort  In  1843, 
and  in  1850  was  appointed  profeesor  at  the 
Stftdel  Institute.  Steinle's  religious  paintings 
are  executed  in  the  manner  of  ihe  Nazarenes 
(see  Pke-Raphabuteb )  and,  while  distinguished 
by  finished  grace  and  beauty  of  line,  c<mtain 
nothing  original.  The  most  important  are  the 
freacoea  in  the  cathedral  at  Cologne  (1843- 
46) ;  in  St.  Marft  at  Alx-la-ChapdIe,  In  St. 
.Aindiua  at  Hfinster,  in  8txaadl>n^  Cathedral 
(1877-80),  and  in  Frankfort  Cathedral,  where 
Jie  designed  and  in  part  executed  the  entire 
decoration  (1880-86).  He  also  painted  many 
reli^ous  canvases,  particularly  Madonnas.  But 
Stemle  is  most  attractive  in  his  paintings  in- 
spired by  fairy  tales  and  other  imaginative  sub- 
jects, in  which  he  reveals  a  refined  sense  of 
oolor  and  much  poetie  fancy;  such  aa  "The 
Warder"  (1868)  and  *aioralqr"  (both  in  the 
Schack  Gallery,  Munich).  Notable  also  are  his 
cyelea  in  water  colors  and  sepia,  such  as  the 
"Legend  of  St.  Euphrosyne,"  Brentano's  "Fairy 
Tale  of  the  Rhine"  and  "Parsifal"  (Pinakothek, 
Munich).  Consult:  Steinle's  Briefwedha^ 
(Freiburg,  1897)  and  Steinle's  Cteaammt  Werk 
(Munich,  1910),  both  edited  by  A.  M.  von 
Steinle;  also  "Uie  monogr^hs  by  Wurzbaeh 
(Vienna,  1879),  Valentin  (Leipzig,  1887),  and 
Fopp  (Maine,  1906). 

BTXZNLEN,  st&irl&K',  ThAophile  Alexan- 
DBE  (1S69-  ).  A  French  draftsman,  illus- 
trator, lithographer,  and  painter.  He  was  bom 
in  Lausanne,  Switzerland,  and  was  mainly  self- 
taught.  About  1672  he  went  to  Paris,  and 
first  made  a  name  with  his  humorous  and  origi- 
nal drawtngs  for  the  Oiat  Noir,  and  oraer 
periodicals.  B»  also  became  widely  known  aa 
one  of  the  creators  and  greatest  masters  of 

fOBter  design,  cats  being  his  favorite  subject. 
amouB  samples  of  his  posters  are  "Pure  Steri- 
lized Milk  of  the  Vingeanne";  "Exposition  at 
the  Bodiniire";  and  "Yvette  Oullbert."  A  more 
sombre  side  of  his  art  found  en>re8sion  in  ad- 
mirable lithographs,  many  of  which  appeared  in 
the  anarchist  journal  La  Feuille,  in  etchings, 
dry  points,  and  sketches  of  Parisian  life  of  uie 
krww  classes,  and  in  his  Illustrations  for  Ana- 
tole  France's  Ommqwibitte,  Jean  Kchepin's 
Ohanton  dea  gumes  (1910),  Descarve's  Barahbaa 
(1918),  and  other  works.  In  all  of  these  Stein- 
len  nveats  himself  as  a  personality  of  great 
social  as  well  as  artistic  significance.  He  is  a 
master  of  rapid  methods  of  expression  and  a 
draftsman  of  great  suppleness  and  remarkable 
accuracy.  Consult  the  complete  illustrated 
catalogue  of  his  works  by  Cnuuat  (Paris,  191S), 
and  gttinton  and  kit  Art  (London,  1911). 
BKBINXAJW,  ehtitt^nto,  Oustav  (1866- 
).  A  Gmnan  geolo^st  and  paleontologist. 
He  was  bom  at  Brunswick,  and  was  educated 
there  and  at  Munich.  In  1877  he  became  an 
assistant  at  the  Geologieal-Paleontolt^cal  In- 
stitute of  Strassburg,  where  he  was  privatdocent 
in  1880-86.  He  served  as  professor  at  Jena  in 
1885-86  and  at  Fr^berg  from  1886  to  1906,  and 
thenceforth  was  pn^essor  and  director  of  the 
Qeologieal-^leontolc^fical  Institute  at  Bonn. 
He  nude  three  great  joum^  of  investigation 


to  South  America  in  1882-84,  in  1908-04,  and 
in  1908,  becddes  his  travels  in  Europe.  In  addi- 
tion to  contribntions  to  scientific  publications, 
Steinmann  wrote:  Elemmte  der  Pal&ontologie 
(1890),  with  L.  DOderidn;  Qeologisoher  FiUirer 
4er  Vmgebung  von  Fr«iborg  (1890),  with  F. 
Grtlff;  PtLlSoi^ologie  and  Abttammungalehre  am 
Ende  det  19.  Jahrhmdertt  (1890);  Ueber  die 
Auahildufig  der  naturuHcsetwcAa/tltoften  Lekrer 
on  den  MUteUKrKulen  ( 1899 ) ;  EinfUhnmg  in  die 
PaWmtologie  (1903;  2d  ed.,  1907) ;  Die  geologi- 
aohen  Orundlagen  der  Ahetatnmungalehre  ( 1908 ) . 

8TEZN1EBTZ.  sUn'mets,  Cbasleb  PaotEOB 
(1866-  ).  An  American  electrical  engineer. 
He  was  bom  at  Breslau,  Oermany,  where  he 
was  educated,  studying  also  at  Zurich,  SwitMr- 
land,  in  1888-89.  In  1893  he  became  oonaulting 
engineer  for  the  General  Electric  Company,  and 
after  1902  was  also  professtn'  of  electrical  en- 
gineering at  Union  University.  He  served  as 
president  of  the  American  Institute  of  Electrical 
Engineers  in  1901-02.  A  Socialist,  in  1915  he 
was  chosen  president  of  the  Schenectady  Com- 
mon CounciL  Steinmeta  published:  Theory  amd 
OaloHtoMoM  of  AttsnMfjM  Owrrmt  Phatomma 
(1897  ;  4th  ed.,  1906) ;  Tlmrvtiaa  BUmmOa  of 
Bleotrioal  Bngineering  (1901;  4th  ed.,  1916); 
Theorg  «mI  Oaloutation  of  Traneient  Bleotrio 
Phenomena  and  Oaoillationa  ( 1909  ;  2d  ed., 
1911 ) ;  Oeneral  Leotwea  on  Bleotrioal  Engineer- 
ing (1908  ;  4th  ed.,  1910);  Radiation,  Light, 
and  lUvmination  (1909  ;  2d  ed.,  1911);  Electric 
Diaohairgeat  Waoea,  /mpiOses  (1911);  Bn>- 
gineeHng  MathmnaHet  (1911;  84  ed.,  1916). 

BTJUjNJUTZ,  shtbi'Mts,  Kakl  FsmmioK 
VON  (1796-1877).  A  Prussian  field  marshal, 
bora  at  Eisenach.  He  fought  in  the  wars  against 
Napoleon,  and  against  Denmark  in  1848;  be- 
came lieutenant  general  in  1808,  and  in  the 
camjpaign  against  Austria  of  1866  won  great 
distinction  as  commander  In  chief  of  the  Fifth 
Army  Corps,  by  his  victories  at  Nachod,  Blcalits, 
and  SehwdnscUdel.  At  the  beginning  of  the 
Franco-German  War  he  was  made  commander 
in  chief  of  the  First  Army.  Owing  to  self-con- 
fidence, he  engaged  in  dilutes  vntk  other  com- 
manders and  the  general  staff.  At  Gravelotte 
(q.v.),  he  was  derived  of  his  command  because 
he  almost  caused  a  disaster  by  refusing  to  clear 
the  way  for  Prince  Frederick  Charles,  who  be 
thought  was  drying  to  gain  fame  and  glory  at 
his  eqwnae.  In  September,  1870,  Stdnmets  was 
appointed  Governor-General  of  Posen  and  Sileria, 
and  in  April,  1871,  he  was  made  general  field 
marshal.   

STBDTSCH  W  RIPEB,  shtln'shni'der,  M(nrnE 
(1816-1907).  A  German  bibliwrapher  ahd 
Orientalist,  bom  at  Prossnits,  Moravia.  He 
studied  at  Prague,  Vienna,  Leiprig,  and  Berlin, 
and  taught  at  Prague  and  after  1846  at  Berlin, 
where  from  1869  to  1890  he  was  principal  of 
the  school  for  Jewish  girls.  The  most  unpor- 
tant  of  his  publications  are  Cvkiiogua  £»frrorom 
Bebneorvm  In  BibUotheea  Bodleian»  (1862-60), 
Catalogiia  Codicwn  Behrteorwn  Bibliotheca 
Aoademice  Lugduno^Batavas  (1868),  and  lists  of 
the  H^rew  manuscripts  In  the  Royal  Library 
of  Munich  (1876;  2d  ed.,  1895);  in  the  Ham- 
burg Library  ( 1878 ) ;  and  In  the  Berlin  Royal 
Library  (1878-97).  He  wrote  HebrHiache 
Ueberaetxungen  dea  Mittelaltera  (1869-64,  69- 
81) ;  an  article  in  Ersch  and  6ruiMr*B  BnoyUo- 
pidie,  translated  by  SpottisWDode  as  Jeuri^ 
Literature  from  the  Bighth  to  the  Bighteenth 
C^wSes  (1857) ;  Arab%aohe  Veberaetmmgen  aua 
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d0m  OrieaMnAm  {1801-96) ;  Die  arabiaehe  LM- 
leralur  ifer  Judem  (1008);  EuropSiaehe  TJeber- 
tetnmgm  out  dmn  Arabiw^ien  bit  Mitte  d«$ 
9i«bMlm*en  Jahrhwndertt  (1005);  Oeaohichta- 
literatur  der  Juden  in  DrucHeteerkm  wnd  Hand- 
9chriftm,jJ»jt  i  { 1906) .  Ctnuult  the  Festaohrift 
eum  80.  Gehurtatage  U.  Steituohmeidert  (Leip- 
rig.  1806). 

STEINTEAI.,  ihtln'tiU,  Hbticakn  (1823- 
00).  A  Oermaa  philowmher  and  philologirt, 
bom  at  QrObrig.  til  Anhal^  and  edueated  at  Ber- 
lin,  where  he  became  privatdoc«nt  in  1850  and 
assistant  professor  in  1863.  After  1872  he  lec- 
tured <Hi  the  philosophy  and  history  of  religion 
at  the  school  of  Judaism  in  Berlin.  He  was 
an  admirer  of  Wilhelm  too  Huniboldt  (q.v.),  on 
whose  methods  he  wrote  a  number  of  works. 
With  Lazarus  he  edited  from  1860  to  1890  the 
Zeitachrift  fUr  FfflA^er-PsyohoIo^  und  Spraoh- 
wiaemwhaft,  and  liis  works  include:  Der  Vr- 
tpnmg  der  Spneke  {1651-,  4th  ed.,  1888) ;  Die 
EntmOeelmt  der  Sdhrift  (1852);  (feeokiokte 
der  Spraohtoieeeittohaft  hei  dm  Orieohe»  wtd 
BSmem  (1863  ;  2d  ed.,  2  Tols.,  1880-91);  Die 
Mande-Negerepradhen,  peyohologieoh  und  phone- 
tiech  be^-ttchtet  (1867) ;  Abrisa  der  SpraohuHs- 
eeneohaft  (1871;  2d  ed.,  2  vols.,  1881-03);  Al- 
legetneine  Ethik  ( 1885) ;  Zu  Bibel  und  Beligione- 
PhUoaophie  (1890-05).  In  1906  a  volume  of 
potthumons  easays*  entitled  I7e&er  Judett  tmd 
Judemtum,  was  edited  and  published  by  Ear^ 
peles.  Ctmsult  Achelis,  Seymann  Bteintkal 
(Hamburg.  1898),  and  the  memorial  article  by 
his  widow,  "Wie  Steinthal  und  Lazarus  BrUder 
werden,"  in  the  Jahrbuoh  fUr  ^IdieaKe  OetoMoAte 
und  Literatw  (1900). 

STEUmrAT.  stinVA,  Hiskbioh  Eitoblubd 
(1797-1871).  A  German-American  piano  manu- 
facturer, originally  named  Steinw^  bom  at 
Wolfshagen,  Han  MountUns.  He  began  to 
manufacture  guitars  and  zithers  in  Bruns- 
wick, and  finally  undertook  the  making  of  piano- 
fortes. In  1860  he  went  to  New  York  City  with 
his  four  sons — Charles,  Henry,  William,  and 
Albert — leaving  the  Gerinan  business  to  bia  old- 
est son,  Theodor.  In  1853  they  established  the 
firm  of  Steinway  &  Sons.   See  Punofobte. 

STEDTWICK.   See  Stuhwijce. 

STBfNBOBB^  atl^e^,  Lborhabd  (1851- 
).  An  American  naturalist.  He  was  bora 
in  Be^oi,  Norway,  and  graduated  at  the  Uni- 
versity of  Christiuiia  in  1871.  Ten  years  later 
he  came  to  America.  In  1889  he  became  curator 
of  reptiles  at  the  United  States  National  Mu- 
seum in  Washington  and  in  1911  head  curator 
of  bif^ogy.  He  prepared  the  greater  part  of 
the  fourui  volume  of  the  Btandard  Vatural  Hie- 
iorjf,  B«rd«  (1886) ;  Poisonous  8nake$  of  North 
Ameriea  (1808) ;  JReport  of  the  Bookertet  of  the 
Commtmder  letande  (1897) ;  The  Aeiatio  Fur 
Seal  leUind*  and  Fur  Seal  Industry  (1898); 
The  Herpetology  of  Porto  Rico  (1904);  The 
Herpetology  of  Japan  (1007) ;  The  Origin  of  the 
Bo-oaUed  Atlantio  Amim/ola  and  PUimtt  of  Weet' 
em  Tfonoay  (1907). 

STEELE  (Neo-Lat.,  from  Lat.  $tela,  from  Ok. 
«T4Xq,  atiU,  poet).  In  vascular  plants  the  cen- 
tral eytindra"  of  the  st^n  or  root  in  wfaieh  the 
vasciuar  cylinder  appears.  It  is  Invested  by  the 
cortCT. 

BTIO/Uu  1.  The  name  amtlied  by  Sir  Philip 
Sidney  in  his  sonnets,  entitled  Aetrophel  and 
Stella,  to  Penelope  Devereux,  Ladv  Rich.  2. 
The  name  given  oy  Jcmathan  Swift  (q.v.)  to 
Esther  Johnson. 


8TSLLABT0N,  atel^r-t<m.  A  town  in 
Pictou  County,  Nova  Sootia,  Canada,  ffia  East 
Rivn*,  and  on  the  Interot^onial  Baitway,  2  miles 
from  New  Glasgow  (Map:  Nova  Scoua,  H  5). 
It  is  the  centre  of  a  coal-mining  and  industrial 
district.    Pop.,  1901,  2335;  1911,  3910. 

■TELLENB08CH,  Bt«nen-b&s.  A  town  of 
the  Cape  Province,  South  Africa,  31  miles  by 
rail  east  of  Cuie  Town  (Map:  Cape  of  Good 
Hope,  D  0).  After  Cape  Town  it  is  the  oldest 
aenlonent  of  the  colony^  having  been  founded  bv 
Huguenot  refugees  about  1681.  It  is  tiie  head- 
quMters  of  the  Dutch  Reformed  church  in  South 
Africa  and  possesses  its  theological  seminary. 
Victoria  Collie  is  the  nucleus  of  a  South  Afri- 
can Dutch  university,  and  the  town  also  con- 
tains a  school  of  mines,  an  agricultural  college, 
a  school  of  music,  and  other  educational  insti- 
tutions.  Pop^  1911,  10.764  (5846  wbiiM). 

STiSl/IiITS.   See  Cobalt. 

BTELYIO  (Bt61'v«-0)  PASS  (Ger.  Btilfeer 
/oofc).  A  lofty  Alpine  pass  leading  across  the 
Ortler  group  of  I^olese  Alps  on  t£e  boundary 
between  Tirol  and  Itab^,  68  miles  southwest  of 
Inosbmck  (Map:  Italy,  C  1).  The  carriage 
road  passing  through  it  is  the  liighest  in  Europe, 
being  9066  feet  above  the  level  of  the  sea.  It 
forma  pari  of  the  great  road  extending  between 
Milan  and  InnBtotuk.  and  was  OMopleted  1^  the 
Anstrian  government  in  182(^-24,  at  an  e3a>enBe 
of  81,600,000. 

STELZLE,  stelta^e,  Chabus  (1860-  ). 
An  American  Presbyterian  minister  and  soci<do- 
gist,  bom  in  New  York  City.  He  worked  as  a 
machinist  and  studied  indiutrial  problems  in 
1886-04,  and  held  pastorates  in  Minneapolis  and 
New  York  until  1903.  He  was  then  for  10  years 
BUpwintendent  of  the  departmrat  of  church  and 
labor  of  the  Prealiyterian  ehnreh  and  also  of  the 
dspartaiait  ai  immigration  In  1908-10.  In  1010 
he  organized  tiie  labor  Temple,  New  York,  of 
which  he  was  superintendent  until  1012.  In 
1915  he  became  connected  with  the  National 
Anti-Saloon  League.  Stelzle  with  J.  E.  McAfee 
(q.v.)  and  others  were  leaders  in  the  attempt 
to  bring  about  readjustments  in  the  church  to 
meet  modern  economic  conditions.  His  writ* 
ings  include:  The  Worieimgman  and  Social  Prob- 
leme  (1903);  Ohrietianity*t  Btorm  Centre,  a 
Study  of  the  Modem  City  {2d  ed.,  1907) ;  Prin- 
ctples  of  Suooeeaful  Ghuroh  Advertieing  (1008) ; 
The  Church  and  Labor  (1010) ;  American  Social 
and  Religioue  Conditions  (1912);  The  OaU  of 
the  New  Day  to  the  Old  Ofuuvh  (1916). 

STEK  (AS.  «(enin,  OHG.  etrnn,  Ger.  Btamm, 
atsm;  connected  with  Olr.  fomon,  stem,  and  ulti- 
mately with  Eng.  eptnd).   In  general,  stems  of 

Slants  are  axes  distinguished  fi^  roots  1^  bear- 
ig  leaves  or  leaflike  orguis.  Although  there 
are  stemlike  structures  among  the  thallophytes 
and  bryophytes,  it  is  mly  amoiw  vaacular  plants 
(pteridophytes  and  spOTmatopiqrtes)  that  real 
stems  appear. 

Stems  may  be  variously  classified.  By  dura- 
tion, they  are  annual  or  perennial;  by  structure, 
herbaceous  or  woody;  by  direction,  erect,  decum- 
bent, prostrate,  clinging,  etc.  Perhaps  one  of 
the  most  inqwrtuit  elassiflcatifms  is  upon  the 
basis  of  character  of  f<diage  organs  prodneed,  aa 
follows:  Foliage-bearing  eteme,  which  generally 
give  style  to  the  whole  plant  body,  are  the  most 
conspicuous,  since  they  displ^  green  leaves,  and 
are  necessarily  atrial.  As  a  c(msequence,  they 
are  inclined  to  branch,  and  tiie  leiJ-l>earing 
jobrta  are  well  separated.   BcaMtearwg  •temt, 
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which  bear  the  omnparatively  email  and  colorless 
(not  green)  leafluce  bodies  (Bcalee),  maj  be 
subternmean  or  aSrial,  and  the  joints  may  be 
so  Dear  together  that  the  scales  overlap,  as  in 
tha  airial  wale  bud  of  shmbs  and  trees,  or  the 
■nbterraiuan.  bndllke  abnctares  called  bulbs. 


Fro.  1.   ummaMoum  rnnu  or  •oumox't  scau 

whose  scales  and  stem  become  gorged  with  re- 
serve food.  Other  prominent  aubteiranean  types 
are  tDbers  (potato),  comparatively  short,  thick 
stems,  with  much  reduced  and  not  overlapping 
scales,  and  the  more  slender  rootstocks  and 
rbiZMnes  (Fig.  1).  Btmna  bearing  flower  part$ 
are  vwy  ranen  modified,  and  constitute  the  so- 
called  flowers  of  aiiglofli>erms  (q.T.).  The  most 
easentlal  elassifleation  of  sterna  is  on  the  basis 
of  their  anatomical  atmeture  (see  below).  (For 
stmetural  details  of  stems,  see  Histologt; 
Wmmosjost  or  Plaitts.  }  Certain  broad  outlines 
must  be  presented  h^  as  a  basis  of  the  most  hm- 
damental  classification.  At  the  tip  of  the  stem 
there  is  a  single  apical  cell  (some  pteridophytes) 
or  a  group  of  apical  cells,  which  by  their  power 
oi  continuous  division  increase  the  stem  in 
length  and  give  rise  to  all  the  tissues.  Just  be- 
hind this  growing  tip  the  three  great  regions  be- 

E'n  to  be  defined  (Fig.  2).  On  the  outside  is  a 
yer  of  eells  (dermatogen)  that  gives  rise  to  the 
mtdermis.  In  perennial  stems  tnat  increase  in 
diameter  the  epidermis  is  sloughed  off  on  the 
older  parts,  and  the  r^on  beneath  develops  a 
cork  tissue  of  greater  or  less  thickness,  which 
MHiatitatee  tiie  bulk  of  the  l>ark  (q.v.).  Within 
the  dermatogen  is  a  eoae  consistmg  of  several 
li^oa  of  aeila  (periblem)  that  gWes  rise  to 


Fm.  9.   LuayivuuuiAL  SBOnaf  naoiros  apbx  or  nait. 

Showini  denaatOf«a  (d),  plerome  (p),  utd  betwoen  tbem 
(be  periblem. 

the  cortex.  Within  the  periblem  is  a  c^tral 
solid  cylinder  of  cells  (plerome)  that  gives  rise 
to  the  stele,  characterized  by  developing  the 
vascular  or  woody  bundles.  The  arrangement 
and  character  of  toe  woody  biudles  developed  in 
the  stele  determine  the  three  gaunl  and  most 
fundamental  typea  of  vascular  steins.  In  the 


dioo^ledon  and  conifer  types  (Fig.  3)  the  woody 
bimdies  are  arranged  in  a  hollow  cylinder  sur- 
rounding a  central  pith.  Arotmd  the  woody 
tiasue  (H  perennial  stems  there  is  developed  a 


Fro.  8.  caoss  sscnoH  or  a  BtcoTTUtDOMoos  ktem. 
Bbowiog  pith,  tbtee  gnmth  rincs,  sad  cortex. 

layer  of  actively  dividing  cells,  the  cambium, 
ttiat  adds  a  new  outer  zone  of  woody  tissue  each 
growing  season,  in  cross  section  giving  the  ap- 
pearance of  concentric  axmnal  rings.  This  power 
of  increasing  in  diameter  ia  one  of  the  prominent 
features  of  these  stems.  In  the  mcmocotyledon 
type  (Fig.  4)  the  woody  bundles  are  acattaed 
irr^ularfy  through  the  stele,  as  in  the  corn- 
stalk and  palm,  so  that  there  is  no  defined  cen- 
tral pith  region.   Such  stems  ehow  no  annual 


tta.  4.  CBOss  AKD  LotramnnHU  saonoa  of  cobk  rul 
Showing  the  numocmtjledoaoua  itructure. 

increase  in  diameter.  In  the  pteridophyte  tmt 
usually  a  nngle  large  woody  bundle  of  peculiar 
structure  ai^>ears  in  the  st^,  in  such  a  way 
tliat  there  can  be  no  annual  increase  in  diameter. 

The  primary  function  of  the  stem  is  to  develop 
foliage  leaves  and  display  them  to  the  air  and 
sunlight,  and  also  to  act  as  a  great  conducting 
r^on  between  the  root  system  and  the  leaves. 
(See  CoNDUcnon.)  Subsidiary  functions  are 
v^etative  propagation  (as  in  horizontal  ground 
stems) ;  the  storage  of  foods  (as  in  bulbs  and 
tubers) ;  and  the  manufacture  of  foods,  as  in 
leafleas  stems,  such  as  Bquitetum  and  the  eactL 
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Among  the  external  facton  which  inflnenoe 
stem  development,  light  and  moistuie  are  per- 
hi^i  most  impwtant.  In  general,  lij^t  ia 
thought  to  retard  stem  development,  aa  seen 
when  gbema  grown  in  full  light  are  compared 
witii  those  grown  in  weak  light  and  in  the  case 
of  tubers.  In  some  cases,  however,  as  in  the 
cacti,  light  has  been  found  to  faror  stem  de- 
Telopmoit.  Experiments  seem  to  show  that 
much  of  the  so-called  influence  of  U^t  is  due  to 
a  moisture  influoioe. 

8TEIC  QTRDTiTHL  A  horn-tail  fly  (PfcvUoe- 
oiM  fiavivmtrit)  which  with  its  ovipositor  girdles 
the  twigs  of  currant  bushes  and  deposits  an  ^ 
below  the  cut.  The  resulting  larva  bores  down- 
ward into  the  pit^,  which  it  devours,  with  the 
adjacent  woody  portion  of  the  Bt«n.  In  the 
autumn  it  spina  its  cocoon  in  the  burrow,  trans- 
forms to  a  pupa  in  the  following  spring,  and 
shortly  after  emergea.  An  allied  species  {Phjil- 
loeoiit  imteger)  works  aimilu-fy  in  wiUowa.  See 
Willow  Insbctb. 

BTXmHa,  The  material  employed  for 
eonflning  a  diarge  of  explosive  in  a  bore  hole. 
The  process  or  operation  of  forcing  the  stemming 
into  place  and  compacting  it  is  styled  tamping 
or  rammincr.  In  guns,  wads  are  used  as  stem- 
ming. In  olasting  various  plastic  or  pulveru- 
Imt  materials,  which,  being  mobile,  can  by 
tamping  be  loreed  to  take  the  form  of  the  bore 
hol^  are  used.  It  Is  important,  and  in  ooal  and 
bitumoi  mining  essential,  that  no  combustible 
material  such  as  coal  dust  thaXl  be  used  as 
stemming.  The  most  satisfactory  of  all  mate- 
rials for  this  purpose  is  moist  fire  clay.  Prop- 
erly tamped  stemming,  by  cabling  an  explosive 
to  devel<^  its  maximum  energy  under  the  con- 
ditions of  its  explosion,  promotes  safety  and 
economy  in  mining  and  ouarrying.  Recent  pre- 
cise inTestigaticms  ahow  uiat  tne  use  of  the  most 
eflBcient  stemming  materials  may  increase  the 
useful  energy  of  a  shot  in  blasting  03  per  ecut, 
while  the  use  of  the  least  efficient  material  may 
increase  that  energy  60  per  cent.  This  increase 
is  the  more  certain  if  a  "Renfort"  or  "Booster" 
l>e  emplaned  in  firing  the  charge.  Consult  Mun- 
roe  and  Hall,  "A  Primer  on  Explosives  for  Coal 
Miners,"  Bulletin  17,  Bureau  of  Mmet  {Washing- 
ton, 1011);  Snelling  and  Hall,  "Hie  Effect  of 
Stemming  on  the  Emdeney  of  Explosives^"  Teofc. 
Paper  17,  Buremt  of  Jfines  (ib.,  1912) ;  Munroe 
and  Hall,  "A  Primer  on  Explosivea  ior  Metal 
Miners  and  Quarrymen,"  B«u«M*  80,  Bureau  of 
Minea  (lb..  191fi). 

STENDAIi,  shten'd&l.  A  town  in  the  Prov- 
ince  of  Saxony,  Prussia,  on  the  Uchte,  36  miles 
north-northeast  of  Magdeburg  (Map:  Germany, 
D  2).  It  has  a  flfteenth-eentury  tote  Gothic 
cathedral  restored  in  1893.  There  are  railway 
repair  shops,  and  factories  for  iron  famitur& 
cloth,  gilt  cornices,  agricultural  Implemoit^  and 
sugar.  Stendal,  founded  in  the  twelfth  century, 
was  the  capital  of  the  Altmark  of  Brand^buig. 
Pop.,  1900,  22,081;  1910,  27,263. 

STENDHAX,  stan'dM'.  The  name  assumed 
by  Mabie  Heitbi  Betix  (1783-1842),  a  French 
novelist  renuirkable  for  keen  analysifl  of  char- 
acter. Though  never  poputor,  Stendhal  has  been 
much  read  and  admired  by  Ftoubert  and  the 
Naturalistic  school,  and  the  later  psyoholMic 
novelist  Bonrget  Stoidhal  was  bom  at  we- 
noUe.  At  seventeen  be  entered  the  service  of 
Bonaparte.  After  Napoleon's  downfall  he  re- 
sided in  Italy.  In  1821  he  was  expelled  by  tiie 
Austrians  and  returned  to  Paris.    In  18S1  he 


became  French  Cmsnl  Ooieral  at  ClTttaveoehia. 
In  the  a«e  of  Chateaubriand  Stendhal  aympa- 

thized  wiui  Voltaire.  In  the  day  of  the  Bomsn- 
tic  carnival  he  was  practicing  the  restless  dissec- 
tion of  character  that  marks  the  work  of  Taine 
(uid  Bouiget.  Hardly  one  of  his  hookB  could 
have  paid  the  eipenae  of  printing,  and  of  his  now 
admired  essay  on  lore  {De  I'amour)  it  Is  said 
that  17  copies  were  sold  in  11  years. 
Nisard,  literary  historian  of  his  time,  does  not 
name  him.  To-day  he  takea  bis  place  among 
the  "great  Frendi  writers."  His  woriEs  are  ooi- 
lecteo  in  24  miamm  (five  posthimous) .  Th^ 
begin  with  a  book  of  Italian  travel  and  an 
essay  De  la  pei»ture  m  Italie  { 1817 ) ;  De 
I'amow  follows  in  1822,  witii  a  striking  essay 
on  Racme  et  Bhaketpearo,  participatiiiK  much  in 
the  contwtion  of  the  lUmianticii^  His  novels 
were  Armanoe  (1827),  Le  rouge  et  le  noir 
(1831),  La  lAartrmue  de  Parme  (1639).  Hare 
he  analrsea  the  forms  of  restleaanew  Into  which 
the  fall  of  Napoleon  had  thrown  a  jraieration 
trained  to  a  life  filled  with  emoti<m.  The  novds 
are  realistic  studies  of  social  types,  but  types 
of  energy  and  passion.  His  great  creation  is 
Julien  Sorel,  the  criminal  hero  of  Le  rouge  et 
le  noir,  whose  career,  founded  on  fact,  is  a 
breviary  of  hypocrisy,  though  the  Fabriee  of 
La  ohartreute  de  Partne  ia  hardly  inferior. 
Skillfol  in  the  difteetioB  of  motive,  Stendhal's 
novels  are  inferior  in  st^  to  his  posthumously 
published  Vie  de  Jfap^^ion  (1878). 

Bibliography.  C.  A  Sainte-Beuve,  Catt9»rie$ 
dtt  Umdi,  ToL  ix  (Paris,  1867-42;  Eng.  trans, 
by  E.  J.  Trechmann,  New  York,  1909-11);  A 
A.  Paton,  Henry  Beyle,  Otltervnae  de  Btendhal: 
A  Oritioal  and  Biographical  SUidy  (London* 
1874) ;  Paul  Bourget,  Ettaie  de  peyohoiogie  con- 
tetnporaine  (6th  ed.,  Paris,  1889) ;  Arthur 
Chuguet,  Stendhal'Beyle  (2d  ed.,  ib.,  1902) ; 
Adolphe  Panpe,  Bittoire  das  ce»vre$  de  Stmdhal 
(ib.,  1908) ;  Bdooard  Rod,  Btemdhal,  in  Les  grands 
«crivuns  frauQais  (3d  ed.,  ib.,  1911);  H.  B. 
Samuel,  JfoderiHties  (London,  1918) ;  Henri 
Cordier,  Bibliographie  ttendhatieime  (Paris, 
1914) ;  Adolphe  Paup^  la  vie  UMrvin  de 
Stendhal  (ib.,  1914). 

STENaEL,  shtteg'el,  Hbiunh  O.  L.,  Babon 
von  (1837-  ).  A  German  statesman,  bom 
at  Speyer  and  educated  at  Mnnich.  He  held 
TariouB  minor  offices  in  the  Bavarian  admin- 
istrative service  from  1862  to  1876,  when  he 
became  Minister  of  Finance.  He  beoame  adviser 
to  tiie  Auditing  Department  in  1879,  councilor 
to  the  Bavarian  Minister  of  Finance  in  1881,  and 
plenipotentiary  of  Bavaria  and  Saxe-Meinin- 
gen  to  the  Bundearat  in  1884.    In  1894  he  was 

Promoted  to  Ministerial-Director.  From  1903 
>  1908  Stengel  was  Secretary  of  the  Imperial 
Treasury  and  plenipotentiary  of  Prussia  to  the 
Bundesrat.  With  the  Stengel  Law  of  1904  he 
began  the  important  flnanctal  reforms  of  his 
administration.  He  wrote  Die  Orundentlaetimg 
in  Bayem  (1872)  and  Die  BSrseneteuer  (1B81). 

STENHAKXAB,  stfinOi&m-m&r,  Wilhkuc 
(1871-  ).  A  Swedish  composer  and  pianist, 
born  at  Stockholm.  At  the  conservatory  of  his 
native  city  he  studied  under  Andersson  and 
Sjt^ren,  and  then  went  to  Berlin  for  further 
study  under  H.  Barth  (1892-93).  In  1898  he 
became  conductor  of  the  Philharmonic  Sociefy 
of  Stockholm,  and  two  years  later  second  con- 
ductor of  the  Royal  Opera.  He  grew  to  be  me 
of  the  most  prominent  of  modem  Swedish  maa- 
ters,  dlsttngnished  for  vigor  cNf  thematic  in- 
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veation  and  maaterly  emplc^meiit  of  folk  melo- 
dies. His  works  iDclude  the  operas  Tirfittg 
(1898)  and  Dm  Fett  auf  Bolhaug  (180»),  tbe 
eboral  works  with  orchestra  PrMtettan  oak 
Bvetmm  and  BuSfried;  an  overture,  Eaoeltior; 
a  ^^fhoaj  in  F;  a  concerto  for  piano  in'  B 
flat  lolnw,  rtring  quartets;  piano  puces;  songs. 

WtBUnnB,  Toe  SrAimnTo  Stonib  or.  A 
name  applied  to  two  drdes  of  stone  pillars  on 
two  headlands  in  the  Loch  of  Stennis,  Sootiaad. 

STBHO,  sta'^  NiCHOus.  See  Stskaeh, 
Nms. 

STEN'OCAB^IA.    See  AifOiNA  FKcrous. 

STBNOOBAPHY.    See  Shmtuhd. 

STENOTTPB.   See  Sbwthaitd. 

8TXN8BH,  stftn'sen,  Nuls,  or  (latinised) 
Smro,  NicHOUS  (1638-86).  A  Danish  anato- 
mist, pfaysi<^c^8t,  and  geologist;  also  a  bislu^. 
He  was  bom  and  edneated  as  a  Protestant  at 
Copenhagen,  but  in  1667  aoeepted  Rrauui  Catho- 
licism, in  1660-6S  he  lived  at  Amsterdam  and 
Jjeyden,  in  1666  became  head  of  a  hospital  in 
Florence  and  physician  to  the  Grand  Dnlce  of 
Toscanj,  and  the  year  1669  he  spent  in  Paris. 
From  1672  to  1674  he  was  again  in  Copenhagen. 
In  anaton^  he  discovered  the  excretory  dnct 
(StsBD^  dnot)  of  the  parotid  gland  (1661)  and 
tiie  muasnlar  natore  of  tiie  heart;  in  physitrfogy 
he  criticised  the  errors  of  his  oontemporariee, 
e^Eweially  the  theories  of  Thomas  Willis  (q.v.) ; 
fiuther,  ne  ^phasized  the  meohanlctd  nature  of 
the  muscles;  m  geoloOT  he  wrote  on  geol(^c&l 
ftuinati<ms  and  on  fowus.  In  1676  he  became  a 
priest  and  gave  up  his  sdeotiflc  studiee.  Af- 
ter 1677>  as  vkar  apostolic,  he  labored  zealously 
among  tiw  norfhon  missions.  Among  his  the- 
(dogical  wwfcs  was  Fr^fwtg  der  Raformatorm 
(1678).  Consult  his  Life  hy  Plenkers  (Frel- 
burg,  1844)  and  JOrgmtm  (Ci^nhagcm,  1884). 

STXHTOB  (Lat.,  from  Ok.  ZWm«p).  In 
Hmner's  lUad,  a  Qrecian  herald  in  the  Trojan 
War.  His  voice  was  as  loud  as  that  of  fifty 
other  men  together.  His  name  Is  iMsawved  in 
the  adjective  ^'stentorian." 

BTmiTOB.     A   species  of  monkey.  See 

8TBHZLEB,  stSntt'lar,  Aooif  FRmmoH 
(1807-87).  A  German  Orientalist,  bom  at 
Wolgast  and  educated  at  Qreifswald,  Berlin, 
Paris,  and  London.  In  1833  he  became  pro- 
fessor at  Breslau,  where  also  until  1872  he  was 
assistant  librarian.  He  edited,  with  Latin 
versions,  the  Raghuvam^  (1832)  and  the 
KumAra  Sambhava  (1838)  of  Kalldasa;  with 
O^man  translations,  Y&jnavalkya'B  Book  of 
Lawt  (1849)  and  Inditoke  HauangHn  (4  vols., 
1864-78;  ocmtainiiuK  the  AgvaiUlfoma  and  the 
Ptfraafeara) ;  as  well  as  a  useful  Slanentarbuch 
der  Ban^erUtpnuite  (1868  ;  7th  ed.  br  Pischel* 
1902). 

&TEFHAN,  shtSfttn,  ^nfUCH  voir  (1881- 
97 ) .  A  German  administrator.  He  was  bom  at 
Btolp  in  Fomerania,  entered  tiie  Prussian  pos- 
tel  service  in  1848,  and  was  rapidly  promoted 
until  in  1876  he  became  Postmaster-General  of 
the  German  Empire,  havine  under  his  control 
the  tel^nqth  lines  as  well  as  the  mails.  In 
1877  he  asRUned  charge  of  the  national  printing 
offices.  He  introduced  manv  intemal  reforms, 
invmted  the  postal  card,  ana  brou^t  about  the 
formation  of  the  Postal  Union.  He  published 
Qeachichte  der  preutnacken  Po9t  (lsB9)  and 
Das  htutige  Aegyptm  (1872). 

STBFHANITE,  stSf'on-It  (named  in  honor 
ct  Archduke  Stephan).    A  mineral  silver  sul- 


pfaantimonite  which  crystallizes  In  the  ortbo- 
rhomblc  system.  It  has  a  metallic  lustre  and 
is  iron  black  in  color.  It  occurs  in  veins  with 
other  silver  ores,  especially  in  Freiberg,  Bohemia, 
in  Hungary,  Mexico,  Peru,  and  in  tbe  United 
States  at  uie  Comstook  lode  in  Nevada  and  at 
various  localities  in  Idaho. 

STXFH'ANUS,  or  tfTLSmSTSl,  ft'tySn'.  A 
famous  French  fomlly  of  printers  and  scholars. 
—HnfBiouB  (0.1460-1520),  the  founder  of  the 
establishment  with  which  the  family  is  identi- 
fied, set  up  a  press  in  Paris  in  1501.  His  pub- 
lications, about  180  in  number,  of  which  only 
one  was  in  French,  were  mostly  scientific. — 
His  second  son,  Robebtus  (1503-69),  had  a 
good  classical  training  and  on  his  father's  death 
carried  on  the  business.  In  1631  his  Theamtnu 
Limgua  Latiita  began  to  wpew,  Mut  in  1639 
h«  was  appointed  royal  printer  to  Francis  I. 
In  1661,  alter  tiie  Eluig's  death,  he  was  forced 
to  leave  Paris  fOr  Geiuva,  where  in  the  same 
year  he  published  the  Greek  New  Testammt, 
with  his  verse  divisions,  which  are  still  in  use. 
His  various  editions  of  the  Bible,  in  Hebrew, 
Gredc,  Latin,  and  French,  several  works  of  the 
C}enevan  reformers,  a  Dictumnaire  frxmgoi»-latin 
(1539-40  and  1549),  French  and  Latin  gram- 
mars, and  a  work  on  pedagogy,  the  first  book 
fran  his  press  (1626),  are  the  more  important 
titles  tn  a  list  of  nearly  400,  all  of  which  are 
marked  by  wondorful  bnH>graphtcal  clearness 
and  accuracy. — His  son  HXHUcrrs  the  Younger 
(1528-98),  after  three  y;ears  in  his  father's 
establishment  in  Geneva,  in  1564  became  inde- 
pendent. From  his  ectensive  travels  he  brought 
Dack  valuable  collections  of  classical  manu< 
scripts.  But  his  scholarly  enthusiasm  in  launch- 
ing the  editions  of  PUto  (1678),  and  the  The- 
•aunts  LiingwB  Qraoce  (1672),  which  were  so 
long  the  source  of  all  Greek  lexicons,  outran 
his  business  pmdCTce.  The  great  printing  house 
was  nearly  ruined,  and  bis  later  works  were 

Srinted  by  others.  Thirty  first  editions  of 
reek  authors  constitute  a  claim  to  renown 
second  only  to  that  won  by  the  Thesaurus. — His 
son  Paulus  (1566-C.1627)  succeeded  him,  edited 
Enripides  (1602)  and  Sophoelea  (1608),  and 
in  1602,  implicated  in  the  Escalade  (see 
GiancvA) ,  had  to  leave  Geneva. — ^His  eldest  eon, 
Aktonius  (1592-1674),  momentarily  renewed 
the  glories  of  the  house  of  Paris,  but  event- 
ually died  in  the  Hotel  Dieu,  old,  blind,  and 
poor.  Consult  Renouard,  AimaAes  de  I'impri- 
merie  dea  Etienne  (2d  ed.,  Paris,  1843),  and 
Fetig^re,  Eaaai  sur  la  vie  et  let  oeuvres  de  Henri 
Eiienne  (ib.,  1853).  For  Roberfs  work  in  con- 
nection with  the  Gredc  New  Testament  consult 
Scrivener,  IntrodntoHoit  to  the  Teartual  Criti^tm 
of  the  ifew  TeBtammt  (Sd  ed.,  Lmdon,  1883). 

8TEPHBV,  ste'ven.  The  first  Christian  mar- 
tyr. He  was  chosen  first  among  the  seven 
deacons  whose  selection  Is  related  in  Acts  vi, 
and  the  account  of  his  martyrdom  Is  in  the 
following  chapter.  His  execution  does  not  seem 
to  have  had  the  sanction  of  the  Koman  au- 
thorities and  therefore  was  Illegal.  The  authen- 
ticity of  the  speech  in  chapter  vii  has  been 
questioned,  but,  tm  the  whole,  there  does  not 
seem  to  be  valid  reason  for  doubting  that  the 
account  is  trustworthy.  St.  Stephen's  Festival 
is  celebrated  in  the  Roman  Catholic  and  Angli- 
can churches  on  December  26.  His  relies  were 
believed  to  have  been  discovered  at  Jerusalem 
in  415,  and  a  minor  festival  on  August  3  com- 
memorates this  event.  Consult  the  oommentaries 
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on  Acta  vi  and  Tii;  alao  A.  C.  McGiflert,  TJm 
ApottoHe  Age  (New  York,  1887) ;  and  for  the 
discovery  of  the  relics,  lagrange,  Bamt  Btientu 

«o"  Mmctuaire  i  Jintmutm  (Paris,  1884). 

SiaPBXV.  The  name  of  nine  p<mee.  Borne 
llsta  of  popes  enumerate  10  Stepnens.  The 
confusion  arisee  from  the  fact  tiiat  another  of 
the  name  was  elected  immediately  before  Stephen 
II,  but  died  four  daye  after,  before  he  had 
received  episcopal  consecration,  and  is  therefore 
not  properly  called  Pope. — Stephen  I,  Saint, 
Pope  254-257.  The  chief  interest  of  his  pon- 
tificate lies  in  the  amtroTersy  over  the  validity 
of  baptism  heretics,  in  which  Stephen  de- 
clared, in  opposiUoo  to  Cyprianoa  <q.T.)>  that 
baptism,  no  matter  by  whom  administered,  was 
valid  if  the  proper  matter  and  form  were  em- 
ployed. (See  Himmc  Baftibh.) — Stephen  II, 
Pope  76^757.  During  his  pontificate  occurred 
the  Donation  of  Pepin  (q.v.).  Consult  Schnttren, 
Die  EnUtehwtg  aes  Kirchmttaatea  (Cologne 
1884),  and  L.  M.  O.  Duchesne,  The  Begimning 
of  the  Temporal  Sovereignty  of  the  ffopee  (Lm- 
don,  1808).— Stvhkn  III,  Pope  768-772,  « 
Sicilian  by  birth.  He  hdd  a  synod  at  the 
Lateran  in  708,  stqtported  by  the  sons  of  Pepin, 
at  wUeb.  am  attempt  was  made  to  exclude  secular 
influoice  in  Wipal  elections,  and  a  decree  passed 
against  the  Eastern  Iconoclasts. — Stephen  IV, 
Pope  816-817.  He  was  closely  allied  with  the 
Emperor  Louis  the  Pious,  whom  he  crowned  at 
Rheims.— SmpHBN  V,  Pope  886-891.— SiKPHiaT 
VI,  Pope  886-897.  The  most  striking  event  of 
Us  pontificate  is  eharacteriitic  of  the  darkness 
of  the  times.  Urged  on  by  the  faetitm  to  whom 
he  owed  his  elevraon,  Stephen  had  the  body  of 
his  predecessor  Formosus  disinterred,  and  after 
the  formality  of  a  trial  and  condenmationi 
stripped  of  i^  sacerdotal  robes  and  thrown  into 
the  Tiber.  Stephen  himself  was  soon  imprisoned 
by  a  popular  uprising  and  died  in  prison.  Con- 
sult H.  K.  Mann,  Livea  of  the  Popee,  vol.  iv 
(London,  I010).^3mHBR  VII,  Pope  829-881, 
during  the  period  when  ^leodora  and  Manwia 
held  swav  in  Rome. — SnPHBN  VIIZ,  Pope  838- 
942,  while  Marosia's  son  Alberic  U  held  the 
temporal  [K>wer  and  restricted  the  Pope  to  purely 
spiritual  functions.  He  was  able,  however,  by 
threats  of  excommtmication  to  reduce  to  obedi> 
ence  the  rebellious  vassals  of  Louis  IV  of 
France. — Stiphin  IX,  Pope  1057-58,  Frederick 
\jj  baptism,  son  of  Gonlon,  Dnke  of  Lorraine. 
He  was  nude  a  cardinal  and  ehaneellor  of  tiie 
Roman  church  by  his  cousin,  Leo  IX.  As  Pwe 
he  followed  liis  German  predeoMSors  In  zeal  for 
reform,  but  died  in  less  than  a  year.  Consult 
Will,  Die  Anfinge  der  Reetauration  der  Kirche 
im  11.  Jahrhundert  (Marburg,  1864),  and  H.  K. 
Mann,  lAvee  of  the  Popee,  vol.  vi  (London,  1910). 

STEPHEN  (c.1087-1154).  King  of  England 
from  1136  to  1154.  He  was  the  third  son  of 
Stephoi,  Count  of  Blois  and  Chartres,  by  Adela* 
daiq^titer  of  William  the  Caa(|QerDr,  and  was 
thus  the  nephew  of  Henir  I  of  England.  He 
was  brought  over  to  England  at  an  early  age 
and  became  a  favorite  mth  his  uncle,  who  be- 
stowed on  him  large  estates  and  obtained  for 
him  in  marriage  the  hand  of  Matilda,  heiress 
of  Count  Eustace  of  Boulmne.  Henry's  only 
son  having  died  tn  1120,  t£e  King  sought  to 
secure  the  crown  for  hie  daughter  l&tilda, 
widow  of  Henry  V  of  tiie  Holy  Roman  Empire, 
uid  Stqihen  waa  among  the  first  of  ttie  neat 
barons  to  take  the  oaui  of  fealty  to  Mauldm. 
Ncmrthden,  on  the  death  of  H^y  I  in  llSfi, 


Steph^  hastened  from  Normandy  to  England, 
seizisd  the  royal  treasure,  and  was  crowned  King 
at  Christmastide.  Revolts  in  the  south  and 
west  occurred  in  1136,  and  thou^  these  were 
speedilr  sappressed,  tiiey  bn^  out  anew  in 
the  following  year.  In  1IS8  David  I  of  Scotland 
invaded  England  in  support  of  the  claims  of 
his  niece  Ikutilda,  but  he  was  tiadly  beaten  in 
the  battle  of  Northallerton  (q.v.).  Robert,  Eail 
of  Oloucester,  half  brother  oi  Matilda,  also  rose 
in  rebellion,  but  was  for  the  time  defeated. 
Stephen,  however,  foolishly  entered  into  con- 
flict with  the  Church,  whose  cause  waa  espoused 
by  his  own  brother,  Henry  of  Windieatra,  the 
papal  legate.  While  the  qnarrd  waa  in  prog- 
ress,  Matilda  and  Robert  of  Gloucester  ludM 
in  England,  towards  the  end  of  1139,  uid  began 
a  civil  war  which  lasted  tor  14  years  and 
plunged  England  Into  utter  misery.  The  nobles 
took  advantaire  of  the  civil  strife  to  make  them- 
selves virtuaHy  independent,  and  their  castles, 
which  Stephen  had  unwisely  permitted  them  to 
build  up,  became  mere  robber  stnm^olds  and 

f laces  ot  terror  for  the  unhappy  peasantry.  In 
141  Stephen  was  taken  pristmer  at  the  oottle 
of  Lincoln  and  was  d^osed  by  a  Churdi  cooneil, 
Matilda  being  chosen  Queen.  She  soon  alienated 
her  supporters  hy  her  harsh  government,  and 
Steph^  who  haid  been  released  in  exchange 
for  Robert  of  Gloucester,  was  declared  the  law- 
ful King  by  a  second  CSiurdi  oouncil  and  was 
crowned  on  Christmas  Day.  In  1148  Matilda 
left  England;  Robert  of  Glouoester  wtm  now 
dead,  and  the  stmgg^  wu  hoicef  orth  carried 
on  hy  Hairy,  the  son  of  Matilda  and  Qet^rey 
Plantagoiet,  Count  of  Anjon,  who  in  1151  suc- 
ceeded his  father  and  later  by  his  marriage 
to  Eleanor  of  Aqnitaine,  the  divorced  wife  of 
Louie  VII  of  France,  beoune  tme  of  the  richest 
princes  in  Europe.  Stephen's  son,  Eiutace,  died 
in  1153,  and  in  November  of  the  same  year 
Stephen  and  Henir  ocmduded  the  Treaty  of  Wal> 
lin^ord,  by  which  the  former  remained  King; 
while  tiie  snoeessiiHi  was  vested  in  Henry. 
Stqthot  died  Oct.  26,  1164.  Consult:  EiUe 
Koreate,  England  under  the  Angevin  KingSf  toIL 
i  (Londcm,  1887);  T.  H.  Ronnd,  Oeof^  de 
MandeviUe  (ih.,  1892);  William  Stubbs,  Con- 
etitutional  fftstorv,  voL  i  (6th  ed.,  Oxford, 
1897);  id..  The  My  FUmtagemf  (5th  ed., 
London,  1808). 

8TXFHBV,  Gsoara.  See  Hooht  Smpanr, 
BAwnr. 

STEPHEN,  HniBT  JOHV  (1787-1864).  An 
English  jurist,  brother  of  Sir  James  Stephen. 
He  was  bora  at  St.  Christwher's,  West  Indies, 
studied  for  a  time  at  St.  Juin's  College,  Cun- 
bridge,  and  in  1816  was  called  to  the  bar. 
His  1^^  treatisee  have  given  him  a  permanent 

elace  among  English  juriste.  In  1824  appeared 
is  Treatiae  on  the  Prinoiplee  of  Fleadeng  in 
Oivtl  Aotione  (0th  ed.,  1867),  which  is  a  model 
of  form  and  clearness,  and  was  styled  by  Kent 
"^e  best  book  that  was  ever  written  in  explanap 
tion  of  the  science."  He  also  published  a  Sum- 
mary  of  the  Criminal  Late  at  it*  Present  State 
(1834)  and  New  Commentariee  on  the  Laiee  of 
England  (4  vols.,  1841-45;  15th  ed.,  1908). 

STEPHEN,  Sm  Jambs  (1780-1869).  An 
English  historian  and  official,  bom  in  Loodoa 
and  educated  at  Cambridge.  From  1836  to  1847 
he  was  Undersecretary  of  State  for  the  G(d(wies 
and  so  influoitial  in  that  capacity  as  to  be 

ruliu-ly  dubbed  ''Mr.  Orerseeretan  Stc^luB.'' 
1847  ne  was  made  a  K.C3.  and  Privy  Coun- 
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cilor.  It  was  he  who  in  1833  prepared  the  bill 
abolishing  the  alave  trade.  From  1849  to  1860 
he  was  professor  of  modem  history  at  Cam- 
bridge, and  from  18G6  to  1867  professor  also 
at  Eut  India  Collwe,  Haileybnry.  He  was  the 
brother  of  Heniy  John  StepheD  wad  the  father 
of  Sir  James  Fitzjames  Stephen  and  of  Sir 
Lealie  Stephen  (qq.v.).  His  writinga  inelnde: 
Bmuya  im  EtxAeaiaatioal  Biography  (1849;  new 
ed.,  with  m^oir,  1907),  his  uiief  work;  Leo- 
turea  on  the  HigUny  of  France  (2  toIb^  1852) ; 
and  De»ultory  and  8y$tematic  Reading  (1853). 

8TSPHBH,  Snt  Jaicks  Fttzjaices  (1829- 
94).  An  eminent  English  jurist  and  writer  on 
legal  snbjeetB,  bom  in  Ltmdcm,  the  son  of  Sir 
Jamea  Sto^um  and  the  brother  of  Sir  Leslie 
Stephen.  He  was  educated  at  Trinity  Coll«g^ 
Cambridge,  and  was  admitted  to  the  bar  at 
the  Inner  Temple  in  1864.  He  was  recorder  of 
Newarlc-on-Trent  in  1869-69,  and  was  l^sl  mem* 
ber  of  the  LwislatiTe  Council  of  the  Qoremor- 
General  of  India  in  1869-72,  doing  much  to  con- 
solidate, abbreviate,  and  simplify  the  Indian  law 
of  Crimea  and  of  evidence,  it  being  due  to  his  e(- 
forta  tiiat  the  Indian  Eridenoe  Act  was  passed  in 
1872.  He  returned  to  Ei^Iand  in  1872  and  em- 
pl<^ed  his  time  until  1875  in  the  work  M  codify- 
ing the  law  of  evidence  and  wlminiU  law  of  Eng* 
land.  He  was  appointed  professor  of  common  law 
to  the  Inns  of  Court  in  187S,  and  in  1879  was 
appointed  a  judge  of  the  Queen's  Bench  Division 
of  the  High  Court,  which  posititm  he  held  nntU 
1891,  when  he  was  disabled  by  nervous  trouble 
reeulting  in  insanity.  His  greatest  work  was 
his  Eiatory  of  tho  CrimintU  Law  of  England 
(1883).  It  Is  tiie  best  work  upon  tiie  Bubjeet 
for  the  period  it  covers,  althoufp  marked  by  n 
certain  bias  due  to  his  peculiar  temperament. 
His  Digett  of  the  Law  of  Evidence  (1878)' 
is  widely  used  in  England  and  the  United  States. 
He  also  published:  E$eay$  of  a  Barriater 
(1862);  lAherty,  Eg%KUi^,  and  Fraternity 
( 1873 ) ;  Digest  of  the  Criminal  Law  { 1877 ) ; 
A  View  of  the  Cruninal  Law  in  England  ( 1863). 
Cmsult  Leslie  Stephen,  Life  of  Bir  James  Ftto- 
jamee  Stephen  (London,  1896). 

8TBPBSN,  Jakes  Eeptneth  ( 1869-92} .  An 
English  verse  writer,  son  of  Sir  James  Fitzjames 
St^hen,  bora  in  London.  He  graduated  from 
King's  College,  Cambridge,  in  1882 ;  in  1884  was 
called  to  the  bar  at  the  Inner  Temple;  and  in 
1888  was  appointed  clerk  of  assize  for  iiie  South 
Wales  Circuit.  Two  years  later  he  resigned 
to  retom  to  Cambridge  as  tutfir.  In  tin  mean- 
time he  had  o(»trfbnted  to  the  8t.  Jame^e 
Oazette  and  had  conducted   (1888)   a  weekly 

{'oumal  called  the  Refleotor.  The  year  before 
lis  death  Stephen  published  two  slider  vol- 
umes of  light  verse,  Lapeua  Calami  and  Quo, 
Mvea,  Tenaief  which  met  with  instant  success. 
In  the  verse  of  his  day  there  was  nothing  cleverer 
than  some  of  the  parodies,  as  those  on  Browning, 
Wordsworth,  Clou^  Whitaian,  and  e^eela^ 
Kipling.  Other  poems  reveal  him  a  keen  crltie 
of  contemporary  life.  A  collected  edition  o{  hia 
poems  appeared  in  1896.  Craeult  A.  C.  Boison, 
The  Leaves  of  the  Tree  (New  York,  1911). 

STEPHEN,  KATHmiNE  (1856-  ).  An 
English  educator.  She  was  the  ddest  dau^ter 
of  Sir  James  Fitzjames  Stephen  (q.v.),  and 
was  educated  at  a  private  school  at  Brighton 
and  at  Bedfdrd  College,  London.  She  waa 
librarian  of  Newnham  Collen,  Cambridge,  1887- 
1910,  vice  prindpal,  18ft£-1911,  and  in  the 
latter  year  was  appointed  principal.  From  1908 


she  was  chairman  of  the  Cambridge  Tn^ning  Col- 
lege for  Women.  She  published  French  Hittory 
for  Bnglith  Children  (1899)  and  Thrm  Bim- 
teenth-Century  Bketchea  (1904). 

STEPHEN,  &m  LxBUE  (1832-1904).  An 
English  biographer  and  critii^  sen  of  Sir  James 
Stephen  and  brother  of  Sir  James  Fitzjames 
Stephen  (qq.v.).  He  was  bran  In  London,  Kov. 
28,  1832,  and  was  educated  at  Eton,  at  King's 
College,  London,  and  at  Trinity  Hall,  Cam- 
bridge, where  he  graduated  in  1864  ( M.A., 
1857}  and  where  he  remained  as  fellow  and 
tutor  until  1864.  He  had  taken  orders  in 
the  English  church,  but  his  reading  gradually 
bred  clear-cut  convictitms  which  caused  him  to 
leave  it.  In  1864  he  went  to  London  mad  en- 
fiaged  in  literary  work,  writing  much  for  lead- 
mg  periodicals.  In  1866  he  published  Bketehee 
from  Cambridge,  rnirinted  from  the  Pall  Mall 
Qazette,  and  in  1871  became  editor  of  the  Com- 
hUl  Magazine,  the  reputation  of  which  he  main- 
tained by  securing  such  contributors  as 
Stevenson,  Hardy,  and  Henry  James.  He  re- 
signed this  post  In  1882  to  undertake  the  editor- 
soip  of  the  Dictionary  of  NaUomal  Biography, 
whidi,  thou^  ill  health  foroed  him  to  hand 
the  management  over  to  Sidney  Lee  <q.T.)  in 
1891,  will  always  be  a  m<Hinniait  to  his  scholar- 
ship and  jud^ent.  He  wrote  nearly  400  of 
the  articles  himself,  including  Addison,  Bums, 
Byron,  Carlyle,  Coleridge,  Dickens,  George  Eliot, 
Fielding,  Gibbon,  Hume,  Johnson,  Milton,  Pope, 
Scott,  Swift,  Thackeray,  and  Wordsworth.  Prac- 
tically all  bis  work  on  the  Diationary  was  excel- 
lent, but  his  type  of  mind  and  litenuy  method 
achieved  happier  results,  perhaps,  with  the 
elg^teenth-oonnry  subjects.  His  wst  wtf^  a 
dau^ter  of  W.  M.  Thackeray,  died  in  1876, 
and  three  years  later  he  married  Julia  Prinsep, 
widow  of  Herbert  Duckworth.  For  a  year 
( 1883)  be  held  the  Clark  lectureship  in  English 
literature  at  Cambridge.  In  addition  to  hio^ 
raphy  and  literature  Stephen  showed  a  keen  in- 
terest in  philosophy  and  ethics.  In  this  field 
he  was  utilitarian  and  fortified  his  positicu 
with  an  inmy,  a  subtlety  of  thought,  and  a 
trenchantly  critical  method  that  won  him  high 
regard  among  literary  men  and  scholars  at 
the  ex^DBe,  perhaps,  of  popularity.  He  was  an 
agnostic,  and  scorned  the  Broad  Church  party 
as  a  halfway  house  where  intellectual  lucidity 
could  not  comfortably  dwelL  Leslie  Stephen 
died  in  London,  Feb.  22,  1904.  His  works  in- 
clude: Hours  im  •  LUmry  (three  series  1874- 
78-79),  able  and  Imparaal  erlttcisms  about 
which  there  plays  a  delightful  humor;  The 
Hiatory  of  SngVutk  Thought  in  the  Eighteenth 
Century  (1876;  new  ed.,  1902) ;  Eewaya  on  Free- 
thinking  and  Plain  Speaking  (1879) ;  The  Sci- 
ence of  Bthiet  (1882),  widely  used  as  a  text- 
book; Life  of  Henry  Fawoett  { 1886) ;  An  Agnoe- 
ti&e  Apology  (1893);  Life  of  Sir  Jamet  Fitz- 
james Stephen  (1805),  his  brother;  Soaial 
RighUtt  and  Dutiee  (1806) ;  Studies  of  a  Biog- 
rapher (1898);  The  English  Utilitmians 
(1900) ;  English  Literature  and  Society  in  the 
Eighteenth  Century  (1904);  and,  in  the  "Eng- 
lish Hen  of  Letters  Series,"  lives  of  Johnson, 
Swift,  Pope,  Hobbee,  and  George  Eliot.  Stophen 
was  knighted  in  1902.  In  1907  appeared,  in 
10  volumes,  his  Collected  Essays.  Consult  F.  W. 
Maitland,  Life  and  Letters  of  Leslie  Stephen 
(New  Yoric,  1906),  an  admirable  lHognphj, 
and  DiotUmory  of  Jfatitmall  Biographaf,  second 
supplement,  vol.  iii  (ib.,  1912). 
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STEPHEN  BATHOBY.    See  BIthobt. 

STEPHEN  DUSHAH,  ATSS^OAn.  (c.1308-56). 
Czar  of  Serria  from  1331  to  1356.  Profiting  hy 
the  diflordera  ia  the  Byzantine  Empire,  he  took 
posseaeion  of  ft  large  part  of  Macedonia  and  of 
northern  Oreeee.  He  ^tmded  his  away  over 
most  of  Albania,  Bulgaria  aclmovle^;ed  his 
overlorddiip,  and  he  defied  LouIb  the  weat  of 
Hungary.  Stephen  was  great  ae  ruler,  soldier, 
and  lai^ver.  In  1346  he  had  himself  crowned 
Emperor  (Czar)  of  the  Servians  and  Greeks. 
In  1348  an  indepoident  patriarchate  was  insti- 
tuted for  Servia.  Under  Stephen  there  was 
for  a  brief  period  a  great  Slavic  realm  in  south- 
•astem  Eun;^.  Sp^y  disruption  followed  his 
death.  ^  is  a  naoonal  hero  to  the  Servians. 

■TBPBXN  POBXATION.  The  name  given 
1^  Widoott  to  beds  of  limestone  and  riiale  utund 
at  Mount  Stephm  in  British  C<^umbia.  The 
Toekg  are  particularly  notable  for  the  variety 
and  remarkable  preserration  of  tlieir  fossils, 
which  bdong  to  the  very  remote  period  of  Middle 
Cambrian  t£cae.  Over  90  genera  have  been  reo- 
cmiized,  mostly  cruBtaceans^  and  among  than 
the  ancestral  nmns  of  tiie  MIobltes.  Tm^  bIbo 
indnde  representativeB  of  meduae,  hdothur* 
lans,  and  brachiopods,  of  which  the  structures 
are  shown  to  the  minutest  details.  Among  some 
of  the  notable  forms  are  Marrdla,  Molaria, 
Naraola,  Notostraoa,  and  Ottoia  (qq.v.).  Con- 
sult Walcott,  "Cambrian  Geology  and  Pale- 
ontolooy,"  in  Bmitlttonian  Museum  Oolteotiont, 
voL  ifii,  no.  1,  and  vol.  Ivii,  noe.  2,  6,  12 
(Washington,  1908,  1912). 

STEPHXN-LreOEABD,  stft'flbT'-Iyft'zhar', 
Francois  Eiulb  (1830-  ).  A  French  poet, 
bom  at  IMjon.  He  became  a  lawyer  and  hdd 
govOTUMaital  poBitianSk  His  work,  reminiscait 
of  Lamartine,  was  crowned  seren  times  by  the 
Final  Aeaden^y  of  Toulouse  and  three  times 
the  Frcmeh  Acadony.  He  was  decorated  by  vari- 
ous fordgn  governments  and  was  made  an  OfBcer 
of  the  Ij^on  of  Honor.  He  wrote:  Lee  abeilles 
^or  (1859);  Le  verger  d^Iaaure  (1870);  Une 
vwite  auw  mont»  mauiiU  (1872);  LwingBtone 
(1876),  a  poem;  Lea  gnvnda  ocBura  (1882); 
Au  caprice  de  la  flume  (1884) ;  La  o&te  d'azur 
(1887),  B£pe»  et  conibaU  (1802);  Lea  aaiaona 
et  let  mois  (1880);  Paget  frvnvUaea  (1902); 
Let  Boera  (1902);  Atmar  (190Q);  Brtns  de 
lauHer  (1909). 

STEPHENS,  ste^enz,  AuxAjnoB  Haioltoit 
(1812-83).  An  American  statesman  and  Vice 
Preeldent  of  the  Confederate  States,  bom  in 
Taliaferro  Co.,  Ga.,  Feb.  11,  1812.  His  boyhood 
was  (me  of  toil,  with  occasional  attendance  at 
"old-field"  schools.  A  society  for  ttw  education 
of  young  men  for  the  Presbyterian  ministry 
beoiune  Interested  In  him  and  movided  him 
with  the  means  for  education.  He  graduated 
first  in  faia  class  in  1832  from  Franklin  Col- 
lege, now  the  State  University.  He  taught 
school  awhile,  and  after  three  months'  study 
of  law  without  a  tutor  was  admitted  to 
the  bar  at  Crawfordville,  his  county  town,  at 
the  age  of  22.  At  24  he  was  elected  to  the  State 
Legis&ture,  and  after  five  years  there  was  sent 
as  a  Repreaentative  to  Congresa.  He  remained 
from  1843  until  he  voluntui^  retired  in  1869. 
Here  he  advocated  the  annoation  of  Texas,  but 
opposed  the  war  with  Mexico.  "Sa  ardently  anp- 
ported  the  Compromise  Measures  of  1850  and 
advocated  the  passage  of  the  Kansas-Nelffasfca 
Bill  of  1854. 


In  1861  he  became  Vice  President  of  the  Con- 
federate States  and  remained  so  while  that  gov- 
ernment laated,  thon^  not  i^Uy  in  accord 
with  itfl  policy.  He  headed  the  Cmfederate 
Commission  that  met  President  Lincoln  and 
Secretary  Seward  at  Hampton  Boads  In  Febru- 
ary, 1865,  to  confer  upon  terms  of  peace.  (See 
Hampton  Roads  Confkbxnoe.)  After  the  fall 
of  the  Confederacy  he  was  imprisoned  in  Fort 
Warren,  Boeton  hartior,  for  six  numthe  in  1866. 
Elected  to  the  United  States  Senate  in  1866,  he 
was  refused  a  seat  and  did  not  reenter  cfflcial 
public  life  until  1873,  when  he  became  a  member 
of  tiie  House  of  Bqtrasentatives,  from  which  he 
again  voluntarily  rettred  In  1882.  In  the  fall 
of  that  year  he  was  dected  Governor  of  Georgia 
and  died  in  the  executive  mansion,  Atlanta, 
March  4,  1883,  leaving  a  creditable  record  as 
statesman,  orator,  and  writer. 

Stephens  was  independent  of  party.  Until 
186S,  though  he  had  not  been  in  accord  with 
the  Whig  party,  he  generally  acted  with  it  be- 
cause he  preferred  tti  pol^  to  that  of  the 
Democrats.  Later  he  aded  with  the  Democrata, 
oppoaed  the  Know-Xothing  party,  and  auppmrted 
Douglas  for<  the  presidency  in  I860.  While 
he  rejected  aa  fallacious  and  inconslstoit  the 
doctrine  of  nullification,  he  believed  in  the  right 
of  aeceasion,  but  was  <q>posed  to  that  policy 
tn  1861.  Though  devoted  to  the  Union,  be, 
however,  believed  his  ultimate  allegiance  due 
to  hia  l^te;  and  tm  aeeeaaion  ha  went  with  the 
State.  BeaideB  editing  the  Atlanta  DaO/g  Sun 
from  1871  to  1873,  he  published:  A  Oonttittt- 
tional  View  of  the  War  between  the  Btatea  (2 
vols.,  1868-70)— perhi^s  the  ablest  statemoit 
of  the  South's  ptwitlon  in  regard  to  the  doc- 
trines of  State  sovereignty  and  secession;  The 
Beviewera  Reviewed  (a  reply  to  his  critics) ; 
and  A  School  Sittoiy  of  the  United  Statea 
(1872).  Conault:  Cleniand,  Ate«taitder  E. 
Stephent  in  PttbUa  and  Prioatet  wUh  Ltttert  and 
Bpeeohea  (Philaddphia,  1866) ;  Jobnaton  and 
Browne,  Life  of  AlecBonder  B.  Stephent  (ib., 
1878;  new  ed.,  1883);  W.  P.  Tren^  Southern 
etateamen  of  the  (Hd  lUgime  (New  York,  1897) ; 
Lewis  Pendleton,  Alewander  H.  Stephent  (Phila- 
delphia, 1008). 

STEPHENS,  H(B3ntT)  Mobsb  (1857-  ). 
An  American  hiatorian,  bom  in  Edinbnrj^,  Scot- 
land. He  graduated  at  BalUol  College,  Oxford, 
in  1880,  became  a  staff  lectnrer  on  history  to 
the  Oxivtd  Extcnuon  Delegacy  in  I89I,  and  in 
1892  was  chosen  lecturer  on  Indiui  history 
at  Cambridge  University.  He  was  professor  of 
modem  European  history  at  CJomell  University 
from  1894  to  1902,  when  he  became  professor 
of  history  and  director  of  universl^  extension 
at  the  University  of  California.  In  1916  he 
was  preaident  of  the  American  Hiatorical  Asso- 
ciation. Hie  writlnaa  include  t  Bittoiy  of  the 
French  Revolution  (2  vtda.,  1888-02) ;  Portugal 
(I89I),  in  the  "Story  of  the  Nations  Series"; 
Albuquerque  and  the  Early  Portuguese  Settle- 
menta  in  India  ( 1891 ) ;  Revolutionary  Europe, 
J,789-1815  (1897  ;  7th  ed.,  1907),  in  the  "Periods 
of  European  History  Series";  Jfodern  European 
Biatory,  1600-1890  (1899).  He  also  edited 
Principal  Speechea  of  the  Statemnen  and  Oratora 
of  the  French  Revolution  (1891)  and,  in  col- 
laboration witti  G.  B.  Adams,  S^eet  Dooumten^ 
of  Engliah  Conatitutional  Biatory  ( 1001 ) . 

STEPHENS,  Jahxs  (1S26-1901).  An  Iriah 
agitator  and  Foiian  leader,  bora  in  Klkomy. 
Axbtr  participating  in  the  Tonng  IrelaBd  rising 
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of  1848,  he  fled  to  Paris.  In  1863  he  insiitiited 
the  fotmdation  of  the  Irish  Bepiditican  Brother- 
hood, commonly  known  as  the  Fenian  Society 
(q.T.)<  His  system  depended  on  complete  prep- 
aration of  the  people.  A  favorable  opportunity 
was  to  be  awaited  when  England  should  be 
emln'oiled  abroad.  By  1863,  in  point  of  view 
of  numbers  and  revenue  raised,  the  organization 
had  assumed  fonnidaUe  propcHti<ms,  but  frtnn 
that  time  dates  its  decline.  The  rising  in  the 
autumn  of  1805  was  an  ill-timed  affair  delayed 
from  the  preceding  spring,  and  the  leaders  were 
arrested.  Stephens  escaped  from  Dublin  Castle, 
sacrificing  his  lieutenants,  and  proceeded  to  the 
United  States,  devoting  his  energies  to  pacifying 
and  uniting  the  branch  of  the  society  were,  but 
in  1867  he  was  formally  deposed. 

8KBPHBN8,  Jaicbb  (T-  ).  An  Irish 
poet  and  noreltet.  While  a  poor  boy  and  wi^- 
out  education  he  wandered  all  over  Ireland, 
nearly  starved  in  Belfast,  and  finally  after  learn- 
ing iTpewriting  and  steni^aphy  became  a  clerk 
in  a  solicitor's  office  at  Dublin.  His  first  volume 
of  verse,  Inaurrwtiotta  U^OO),  attracted  wide- 
spread favorable  notice  because  of  its  original 
qualities,  and  enabled  the  author  to  give  more 
attration  to  literary  work.  A  second  volume 
of  poetry,  The  HUl  of  yitum,  appeared  In  1812. 
In  the  latter  year  he  publisned  also  two 
novels.  The  Ohanoomem'a  Itmtghter  (American 
edition  under  the  title  Mary,  Mary)  and  The 
Crook  of  Gold.  His  sul»equent  writings  in- 
clude: Here  Are  Ladies  (1913) ;  The  Demi-Ooda 
(1914);  The  Boeky  Road  to  Dublin  (1916), 
verse;  8onya  from  the  Clay  (1915). 

STEPHENS,  John  Llotd  (1805^2).  An 
American  traveler  and  author,  bom  at  Shrews- 
bury, N.  J.  He  graduated  at  Columbia  in  1822, 
from  1820  untif  1833  practiced  law  in  New 
York  City,  and  then  traveled  for  two  years  in 
southern  and  eastern  Europe  and  in  Palestine 
and  Egypt,  writing  letters  for  the  Amerioa» 
Monthly  Magaxvne.  Later  he  published  Inci- 
defUa  of  Travd,  tn  Egypt,  Aro&ta  Petrcea,  and 
the  Boly  hand  (2  vols.,  1837;  10th  ed.,  1848) 
and  /notdento  of  Travel  in  Oreeoe,  Turkey,  Rm- 
eUh  and  Potattd  (2  vols.,  1838  ;  7th  ed.,  1S47- 
63).  In  1839  he  was  sent  by  President  Van 
Buren  on  an  unsuccessful  mission  to  C^itral 
America.  On  his  return  he  published  Incidents 
of  Tra/oel  m  Central  America,  Chiapas,  and 
Yucatan  (2  vols.,  1841;  12th  ed.,  1862).  He 
again  went  to  Central  America  in  1841  and 
made  further  explorations,  the  results  of  which 
appeared  in  Incidents  of  Travel  in  Yucatan  (2 
V0U.1  1843).  Both  works  were  widely  read  at 
the  time  In  America  and  England  and  attracted 
attention  to  the  archteological  remains  in  Yuca- 
tan. In  1849  Stephens  became  interested  in  the 
plan  for  buildiiw  a  railroad  across  the  Isthmus 
of  Panama,  and  was  made  vice  president  and 
afterward  president  of  the  company  that  was 
formed  for  that  purpose. 

STEPHENS,  WZLUAH  (1671-1753).  An 
En^^ish  coUmial  govonor,  bom  at  Bowcombe, 
Isle  of  Wight.  He  graduated  at  King's  College, 
Cambridge,  and  was  admitted  to  ^e  Middle 
Temple.  About  1736  he  went  to  South  Carolina 
to  survey  a  barony  and  met  General  Oglethorpe. 
He  removed  to  Georgia  in  1737  and  became  sec- 
retary of  the  trustees.  In  1741  he  became  presi- 
dent of  Savannah,  one  of  the  two  counties  into 
which  the  colony  was  divided,  and  in  1743  was 
made  president  of  the  colony.  He  was  requested 
to  resign  on  account  of  his  age  in  17S0,  and 
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Mve  up  his  office  in  April,  1761.  He  published 
Journal  of  the  Proeei^ingB  in  Oeorgia,  Begin- 
mng  Oct.  SO,  1737  (3  vols.,  1742;  reprint,  1906). 
One  volume  was  printed  separately  as  State 
of  the  Province  (1742).  His  life  was  written  by 
his  son  Thomas,  under  the  title  The  Castle 
Builder  (2d  ed.,  1769). 

STEPHENSON,  ste^en-son.  A  town,  includ- 
ing the  villages  01  Daggett  and  Stephenson,  in 
MeuMninee  Co.,  Mich.,  22  miles  north  of  iSmom- 
inee,  on  the  Chicago  and  Northwestem  Railroad 
(Map:  Michigan,  B  3).  There  are  flour  and 
lumber  mills  here,  and  extensive  sugar-beet 
fields.  Some  dairy  products  are  ahbipe£  Fop., 
1900,  3006;  1910,  2913. 

STEPHENSON,  Gboboe  (1781-1848).  An 
English  engineer  and  inventor  and  the  "founder 
of  railwaya"  He  ms  bmrn  Jime  9,  1781,  at 
Wylam,  near  Newcastle  where  his  father  was 
fireman  at  a  colliery.  After  a  boyhood  spent 
in  farm  work  he  became  assistant  to  his  father 
and  was  steadily  advanced.  He  got  some  educa- 
tion by  attending  nig^t  school  while  working  as 
fireman  and  bn&eman,  and  in  addition  to  his 
regular  duties  undertook  the  cleaning  and  re- 
pairing of  elodcs.  He  became  acquainted  with 
Williiui  Fairbaini  (q.T.)  at  this  ^ime  and  the 
two  were  in  freqooit  oonferoiee.  After  serving 
as  engineer  at  various  collieries  and  other  estal^ 
lishments  he  was  made  engine-wright  of  tbs 
KilUngworth  High  Pit,  having  bv  this  time 
gained  a  thorough  practical  knowledge  of  the 
operation  and  construction  of  engines  and  pum<p- 
ing  machinery.  Devoting  his  leisure  to  scientific 
pursuits,  he  invented  a  miner's  safety  lamp  (q.v.) 
known  as  the  "Geordie"  (1815),  and  there  re- 
sulted a  controversy  over  the  priority  of  the 
invention,  as  a  sfnular  idea  had  been  success- 
fnlly  woAed  out  by  Sir  Humphry  Davy  (q.v.). 
Hie  attention  was  meanwhile  turned  to  the  ex- 
periments of  Blaokett  and  Hedl^  with  locomo- 
tives, then  in  progress  at  Wylam,  and  he  in- 
duced the  owners  ol  the  Killlngworth  Colliery  to 
undertake  the  construction  of  a  locomotive. 
(See  LocouonVB.)  In  1821  he  became  chief 
engineer  of  the  Stockton  and  Darlington  Rail- 
way (see  Railwats),  and  in  1824  he  was 
appointed  engineer  of  the  Liverpool  and  Blan- 
chester  Bailway.  In  1825  the  Stockton  and  Dar- 
linston  road  was  opened,  and  was  the  first  regu- 
larly operated  in  the  world  where  locomotives 
were  employed  to  haul  freight  and  passengers. 
In  1829  his  Rocket  won  in  the  celebrated  com- 
petitive trial  of  locomotives  on  the  Liverpool 
and  Manchester  Railway,  and  in  1830  the  line 
was  formally  opmed.  Subsequent  improvements 
were  made  in  the  locomotive  and  St^henson 
became  chief  or  consulting  engineer  to  nearly 
all  of  the  railway  projects  that  were  soon  set 
on  foot.  His  success  in  this  field  made  it  pos- 
sible for  him  to  become  interested  also  in  the 
development  of  coal  mines.  Stephenson  visited 
the  Continent  in  1846,  where  he  was  received 
with  unusual  honora  He  was  the  first  presi- 
dent of  the  Institution  of  Mechanical  Engineers, 
which  he  founded  in  1847,  but  was  never  a 
candidate  for  political  honors.  In  the  latter 
part  of  his  life  he  devoted  himself  to  fanning 
at  his  countiy  place  at  Tapton  House,  Chester- 
field, where  he  died,  Aug.  12,  1848.  By  hia 
successfid  development  of  the  locomotive  and  of 
the  railway  Stephenson  ranks  as  one  of  the  fore- 
most mechanical  engineers  of  the  nineteenth  cen- 
tury. Not  only  was  his  influence  felt  in  the 
purely  mechanical  and  engineering  difficulties  to 
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be  overcome,  but  also  in  the  conservative  organ- 
izatimi  and  prosecution  of  tlie  railway  enter- 
prises of  his  time. — His  nephew,  Qboboe  Robebt 
Stbphknbon  ( 1819-1&06) ,  built  railways  in 
England,  New  Zealand,  and  Denmark,  and  in 
1874-77  was  president  of  the  Institution  of  Civil 
Engineers.  For  George  Stqihenson's  son,  see 
SnPBBfSOir,  BOBEBT.  Consult  Samuel  Smiles, 
Lif€  of  Qwrge  Btcphenaon  and  of  hit  8o»  Robert 
(London,  1867) ;  id.,  lAvta  of  the  Bmgimeer* 
(new  ed.,  ib.,  1904).  See  LoooHOim;  Rael- 
WATfl. 

STEPHENSON,  John  (1797-1842).  A 
Canadian  phvBician.  He  was  bom  in  Montreal, 
was  educated  by  the  Sulpicians  in  that  city, 
went  to  Edlnbwdi,  and  recced  his  medical 
degree  there  in  l&O.  Retuming  to  Montreal  in 
1821,  he  was  the  first  to  organize  medical  edu- 
cation in  Canada  by  estaUiahing  lectures  in 
1828  at  the  Montreal  Oeneral  Hospital.  The 
MeOill  University  medical  faculty  originated 
from  these  lectures,  and  Stephenson  was  its 
first  registrar.  He  was  the  first  professor  to 
be  appc^nted  in  anatomy,  surgery,  and  physiol- 
ogy, and  he  held  all  three  profesaorsfaips  at  the 
same  time. 

STEPHENSON,  Robbt  0803-69).  A  Brit- 
ish civil  engineer.  He  was  the  <Hily  son 
George  Stephenson  (q.v.)  and  was  horn  at  Wil- 
lington  Quay,  near  Newcastle.  He  waa  educated 
at  Newcastle  and  received  practical  engineering 
experience  at  the  Killingworth  Colliery  and  with 
bis  father  in  railway  surveying  and  the  con- 
struction of  locomotives,  being,  in  the  meanwhile, 
a  student  for  uz  months  at  Edinburgh  Univer- 
sity. After  managing  his  fotho's  locomotive 
factory  In  Newcastle  R>r  a  few  months  he  wait 
to  South  America  on  account  of  ill  health 
( 1824 )  and  engaged  in  mining.  Coming  back  to 
England  in  1827,  he  returned  to  the  locomotive 
works  and  supervised  the  construction  of  the 
Rooket  (see  LooouonvE),  incorporating  in  its 
mechanism  many  original  and  serviceable  ideas, 
and  assisted  his  father  in  otiier  work.  In  1833 
he  benme  the  enj^neer  of  the  Lmdon  and  Bir- 
mingham Railway,  one  of  the  first  in  which 
great  engineering  difficulties  were  encountered 
in  the  construction,  but  which  was  completed  in 
1838.  The  firm  of  Kobert  Stephenson  &  Co. 
by  this  time  had  bectmte  the  leading  engine 
builders  of  the  world,  and  a  standard  type  of 
locomotive  was  evolved  which  was  subsequently 
enlarged  and  improved.  Robert  Stephenson  was 
interested  in  every  department  of  railway  oon- 
struciion,  and  particularly  In  the  desQ^  of 
bridges,  where  he  achieved  the  highest  reputa- 
tion. Amon^  the  bridges  he  designed  were  the 
high-level  bridge  over  the  Tyne  at  Newcastle, 
the  Victoria  Bridge  at  Berwick,  the  famous 
Britannia  Tubular  Bridge  across  Menai  Strait, 
the  Conway  Bridge,  and  the  Victoria  Bridge 
over  the  St.  Lawrence.  (See  Bbidqc)  In  1847 
Stephenson  was  elected  to  Parliament  from 
Whitby  as  a  Conservative,  and  in  1860  became 

f resident  of  the  Institution  of  Civil  Engineers, 
or  bibli<^aphy,  see  Stephekbon,  Gboboe;  also 
consult  JMfferson  and  Pole,  The  Life  of  Robert 
Btepheneotk  (London,  18d4).  See  Bbidoe;  Loco- 
motive; Raelwatb;  Steau  Enoine. 

STEPHENSON,  Thouas  Bowuan  (1839- 
1912).  An  English  Weeleyan  der^man,  born 
at  Newcastle,  and  educated  at  the  University  of 
London.  He  entered  the  ministry  of  tiie  Wee- 
leyan Metiiodist  church  in  1800  and  waa  elected 
to  the  Legal  Hundred  in  1888.   In  1801  he  was 


g resident  of  the  Conference.  Of  the  National 
hildrens'  Home  and  Orphanage,  London,  which 
he  had  founded  in  1873,  he  was  principal  until 
his  death.  He  was  a  member  of  the  London 
School  Board  from  1873  to  1876  and  was  warden 
of  the  Wesley  Deaomess  Order  and  founder  of 
the  Wesley  Deaconess  Institute.  Stephenson 
pnUidied:  Word*  of  a  Tear  (1892);  The 
Peoples  Order  of  DMne  Service  ( 1901 ) ;  Wil- 
Uam  Arthur,  a  Brief  Biography  (1907). 

STEPITET,  GlioeoK  (1663-1707).  An  Eng- 
lish minor  poet  and  diplomatist,  who,  after  his 
education  at  Westminster  school  and  at  Cam- 
bridge, entered  the  diplomatic  service.  Some  of 
his  correspondence  is  in  J.  M.  Kemble,  State 
Papera  (London,  1867).  For  his  poetry,  see 
Chalmers's  Bngliah  Poetty  vol  vUC  Consult 
R  Harrison,  Notice*  of  the  Stepney  PamUy 
(London,  1870). 

STEPNZAX,  styCp-nyftk'  (pseudonym  of 
Kkavtchinskt),  SnoBt  Mikbailovxtoh  (1862- 
9S ) .  A  Russian  revolutionary  exile  and  writer, 
born  in  southern  Russia.  He  graduated  at  the 
St.  Petersburg  School  of  Artillery  and  entered 
the  Forestry  Institute  at  St.  Petersburg.  In 
1872  he  joined  a  Nihilist  circle  and  engaiged  in 
spreading  revolutionary  ideas  among  the  factory 
workmen  in  the  capital.  He  was  arrested  in 
1874  but  escaped  and  thenceforth  led  the  life 
of  an  outlaw.  He  engaged  in  con^iracies  in 
Italy,  took  an  active  part  at  Geneva  in  the  pub- 
lication of  The  Commune,  and  In  1878  smuggled 
into  Russia  a  press  and  type  for  ill^al  publica- 
tions. When  the  revolutionists  resolved  upon 
the  death  of  General  Mesentsev,  chief  of  the 
gendarmes,  Stemiak,  chosen  by  lot  for  the  pur- 
pose, stabbed  him  on  Aug.  16,  1878,  and  some- 
what Uter,  in  justificatitm  of  the  act,  published 
Life  for  Life.  During  the  years  1879-83  he 
lived  in  Switzerland  and  Italy,  where  appeared 
his  famous  Underground  Ruseia  (1882).  In 
1884  Stepniak  settled  in  London.  In  1886  ap- 
peared his  Rueeia  Under  the  Taart,  followed  by 
The  Rueeian  Storm  Cloud  (1886),  Rueeian  Peae- 
antrjfy  Andrei  KoehtMtov  (1889,  trandated  as 
The  Career  of  a  Nihiliet) ,  The  Little  Cottage  on 
the  Volga  and  King  Stork  and  King  Log  { 189S ) . 
He  edited  Free  Rusaia  (founded  in  1890),  the 
monthly  organ  of  the  English  Society  of  Prioids 
of  Russian  Freedom.  He  died  in  London  in  an 
accident  at  a  railway  station.  His  works  were 
collected  and  publiued  at  St.  Petersburg  in 
1007. 

8TBPFB,  step  (Russ.  etept,  waste,  heatii, 
steppe).  The  name  ^ven  to  the  undulating 
plains  of  southeastern  EHirope  and  northon 
Asia  which  correqtond  in  general  to  the  prairies 
and  pampas  of  America,  but  are  marked  m  some 
peculiarities  due  to  their  elevation  and  dry  cli- 
mate. The  steppes  are  covered  with  grass  in 
t^e  rainy  season  or  early  summer  and  afford 

Sasturage  to  great  herds  of  cattle,  sheep,  and 
orses,  and  are  largely  occupied,  where  not 
brought  under  cultivation,  In;  nomadic  tribes 
of  Tatars.   See  Qbasblawpb;  Fbaibie. 

STEPPE  Mint&AlN.    See  Cattu  Puque. 
STEP   RATE   INSUBANCB.     See  Life 
Iksubance. 

STEBE,  st«r  (Fr.  at^,  from  Gk.  impe6i, 
etereoe,  solid ) .  Another  name  for  a  cubic  raeUr 
established  by  the  Law  of  18  Germinal  an  III 
(April  7,  1795).  The  name  was  continued  after 
the  formal  adoption  of  the  metric  qrstem,  being 
used  for  wood,  especially  firewood.  Bee  Metbio 
StStbu. 


Digitized  by 


Google 


STBBEOCHWM IHTBT 


909 


STBBBOCHSinSTBT 


STBB'BOCHEICISTBY.  A  branch  of  chem- 
istry dealiac  with  those  cases  of  ieomeriBm 
that  cannot  be  explained  by  the  doctrine  of  the 
liftking  of  atoms,  and  explaining  those  cases 
on  the  aasumptirai  that  the  eomhining  forces  of 
an  atom  act  In  4wrtain  definite  directions  in 
space.  Isomerism  (i-e.,  the  odstence  of  oom- 
poimds  having  the  same  qualitative  and  quanti- 
tative  comp^tion  and  the  same  molecular 
weight,  yet  differing  more  or  less  in  their  prop- 
erties) and  the  doctrine  of  the  linlting  of  atoms 
(the  strnctural  theory)  have  been  discussed  in 
the  article  Gabbon  Coicfounds,  which  should 
be  read  in  connection  with  the  present  sketch. 

Optical  laomerlam.  Bfost  of  the  cases  not 
eiq>uiiied  1^  the  doctrine  of  the  linking  of  atoms 
are  presented  by  oompoonda  identiml  in  all 
their  physical  properties  except  the  power  of 
rotating  the  puue  of  polarized  light.  It  ia 
well  known  that  this  power  Is  possessed  by  a 
number  of  crystalline  Bubetances  in  the  solid  state, 
and  that  every  such  substaiice  <e^.,  quartz) 
can  be  obtained  in  two  ^antiomorphoua  crys- 
talline forms,  rotating  the  plane  of  polarized 
light  thnmrii  equal  anj^  but  in  oppoaite  di< 
reetions.  But  when  melted  or  dissolved,  nicb 
substances  usually  lose  that  power  completely, 
which  shows  that  their  optical  property  is  pecul- 
iar, not  to  their  nature,  but  to  the  particular 
ciystalline  form  which  they  assume  in  the 
solid  state.  These  are  not  uie  substances  that 
stereochemistry  baa  to  deal  with;  such  sub- 
stances, inasmuch  as  th^  lose  tiieir  difference 
of  optical  rotatory  power  with  their  crystalline 
form  and  are  thwefore  identical  in  the  liquid, 
gaseous,  or  dissolved  state,  cannot  be  considered 
as  different  chemical  individuals,  and  hence 
cannot  form  the  subject  of  a  theory  of  chem- 
ical compounds.  Cases  of  optical  isomerism 
proper  are  presented  by  substances  retaining 
or  acquiring  their  difference  of  optical  rotatory 
power  in  tbe  liquid,  gaseous,  or  dissolved  state. 

In  1874  Le  Bel  and  Vant  Hoff  discovered,  in- 
dependently and  almost  simultaneously,  that  all 
o^ciUly  active  compounds,  and  only  optiddly 
active  compounds,  contain  one  or  more  asym- 
metric carbon  atoms,  i.e.,  carbon  atons  directly 
linked  to  four  atoms  or  groups  of  atoms  differ- 
ent from  one  another.  The  following  formulas, 
containing  asymmetric  carbon  atoms  (daioted 
by  an  italic  C),  represent  optically  active 
compounds: 


CHi  OH 


OOOB 
LMtkaotd* 


y 


CHiCOOH 


COOH 
Malieaoids 


CiH.  OH 

Y 

H'^\x)OH 

Muldelio  acids 

On  the  contrary,  formulas  like  that  of  propi- 
<aie  acid, 

CHi  H 


y 


or  groups) ,  have  in  no  case  been  found  to  repre; 
sent  optically  active  compounds  The  relation 
between  the  optic  rotatory  power  and  the  asym- 
metric carbon  atom  must  tlierefore  form  the 
oomentone  of  any  enilanatton  of  <^eal  iaomer- 
ism  that  ml^t  be  advanced. 

Altogether  three  different  explanations  sug- 
gest themselves  as  possible:  (1)  the  assumption 
that  the  four  valencies  of  the  carbon  atom  are 
unequal  and  that  cases  of  isomerism  may  re- 
sult from  different  distributions  of  the  four 
atoms  or  groups  combined  with  the  carbon 
atom,  among  its  different  valencies;  (2)  the 
aesnmption  that  the  atoms  or  groups  combined 
with  the  carbon  atom  are  in  constant  motion 
around  it  and  that  the  molecules  of  optically 
dlfferttit  compounds  may  be  made  np  of  the 
same  atoms  or  groups  in  different  motions 
around  the  carbon  atom;  and  (3)  the  assump- 
tioD  that  the  molecules  of  different  oompounds 
may  be  made  up  of  the  same  atoms  or  groups, 
similarly  linked  to  the  carbon  atom,  but  dif- 
ferently arranged  in  space  around  it.  The  first 
of  these  assumptions  compels  us  to  recognize 
the  possible  existence  of  isomers  that  are  posi- 
tively known  to  be  imposrible.  Fox  instance, 
if  the  assumption  were  correct,  two  different 
nitromethanes  would  be  possible;  yet  a  sys- 
tematic experimratal  investigation  carried  out 
by  Henry  showed  that  nitrometbane  can  exist 
in  (me  form  only.  The  second  of  the  above 
assumptions  is  apparently  incapable  of  either 
purely  tiieoretical  development  or  systematic  cor- 
relation witii  facta,  and  must  therefore  be 
abandoned.  The  tiiird  assumption,  viz.,  that 
the  difference  between  optical  isomers  is  due  to 
differences  in  the  configuration  of  the  atoms  in 
their  molecules,  presents  itself,  therefore,  as  the 
only  possible  explanation.  iSirtiiermore,  even 
this  explanation  must  first  of  all  discard  the 
hypothecs  of  the  arrangement  of  atoms  in  a 

filane.  Indeed,  were  the  plane  graphical  formu- 
as,  as  we  ordinarily  write  them,  true  to  rMli^, 
then,  e.g.,  two  methylene  chlorides  would  be 
possible,  the  configumtiouB  of  whose  atoms 
would  be  represented  by  the  following  formnlas: 


H 

H-t-CI 


ci-i-a 


which  contains  no  asymmetrie  carbon  atom  {i.e., 
no  attun  combined  with  four  different  atoms 


Yet  <»ily  one  methylene  chloride  is  posdUe.  If 
the  valencies  of  the  carbon  atom  were  assomed 
to  be  distributed,  in  the  jduie,  not  exaetiy  at 
equal  angles,  but,  let  us  say,  as  in  tiie  following 
symbol 

Y 
/\ 

then  the  number  of  theoretically  possiUe  yet 
really  npnerlsting  isomers  would  be  even  greater. 

Ccnisiderations  of  this  nature  led  Va^  Hc^ 
to  the  oondusion  that  if  optical  isomerism  is 
to  be  explained,  it  Is  necessary  to  aasiune  that 
the  four  valencies  of  the  carbon  atom  are  evenly 
distributed  around  it  in  space.  This  is  the 
fundamental  hypothesis  of  stereochemistry.  In 
agreement  with  this  hypothesis  one  may  imagine 
that  the  asymmetrie  carbon  atom  is  situated  at 
the  centre  of  a  regular  tetrahedron,  and  the 
four  different  atoms  or  groups  held  by  it  are 
situated  at  the  four  comers  of  the  tetrahedron. 

The  application  of  the  stereochemical  hypothe* 
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sis  to  the  study  of  isomeriBm  is  very  difficult  to 
explain  or  to  grasp  without  the  use  of  models. 
A  orude  but  Boffiment  form  of  model  may  b« 
readily  made  In  a  few  minutes  from  pasteboard, 
by  cutting  out  four  equal  equilateral  triangles 
and  fastening  them  together  to  form  a  regular 
tetrahedron,  by  'means  of  strips  of  gummed 
paper.  Small  slips  of  paper  of  different  colors 
may  be  used  to  represent  the  four  different 
atoms  or  groups  and  may  be  fastened  to  the 
corners  by  means  of  pins.  With  the  aid  of  two 
meh  mooda  it  is  easy  to  demonstrate  the  fol- 
lowing caBBs;  (1)  with  three  slips  of  paper  of 
4me  color  and  one  of  another  color,  only  one 
arrangement  is  possible,  which  corresponds, 
e.g.,  to  the  fact  that  only  one  nitromethane, 
CH,(NO,),  can  be  obtained.  (2)  With  two  slips 
of  paper  of  one  color  and  two  of  another  color, 
again  only  one  arrangement  is  possible,  which 
corresponds,  e.g.,  to  the  fact  that  only  one 
metlmene  chlwide,  CH/7I»  can  be  obtained. 
(S)  With  two  flUpB  of  paper  of  one  color,  one 
Blip  of  another  color,  and  one  of  a  third  color, 
again  only  one  arrangonent  is  poBsible,  which 
corresponds,  e.g.,  to  the  fact  that  only  one 
propionic  acid,  CH.(CH.)  (COOH),  can  be  ob- 
tained. (4)  With  four  slips  of  different  colors 
two  different  arrangements  are  possible,  which 
corresponds  to  the  fact  that  only  molecules  con- 
taining an  asymmetric  carbon  atom^  i.e.,  one 
linked  to  four  different  atoms  or  groups,  can  be 
different  in  spito  of  being  made  up  of  tlie  Bamo 
atomB  linked  t<M[etiier  in  the  Bame  manner.  The 
two  models  wil^  in  this  caee,  he  like  an  object 
and  its  image  in  a  mirror:  the  object  being 
right-handed,  its  reflected  image  will  be  left- 
handed,  and  vice  versa.  Hiub  the  models 
will  illustrate  the  difference  between  the  two 
optically  active  lactic  adds,  malic  acids,  or 
mandelic  acids  (see  above) ;  or,  in  general,  any 
pair  of  optical  iBomers  whose  molecules  ecmtain 
one  asymmetric  carbon  atom.  As  an  instruc- 
tive example  it  may  be  demonstrated,  1^  means 
of  the  models,  why  only  one  aoeue  add, 
CHi(COOH),  is  possible;  why  only  one  mono- 
chloracetic  acid,  CH,<C1)  ((X)OH),  is  possible; 
why  only  one  dichloracetic  acid,  CHC1,<C00H), 
is  possible;  why  only  one  trichloracetic  acid, 
CCli(COOH),  is  possible:  why  two  optically 
isomeric  chlorohrranoacetic  acids,  0{H)  (CI) 
<Br)(COOH),  are  possible;  and  why  two  opti- 
callr  isomeric  chlorobromofluoracetic  acids, 
0(C1)  (Br)  (P)  (COOH),  are  possible. 

The  work  of  later  years  showed  that  while 
the  presence  of  an  asymmetric  carbon  atom  is 
always  sufficient  to  cause  asymmetry  of  the 
molecule  as  a  whole  and  therefore  isomerism, 
molecular  asymmetry  (and  benoe  also  optical 
iBomeriam)  may  ooeur  in  Bome  cases  in  which 
asymmetric  earbon  atons  are  absmt.  This  prin- 
^le  is  well  illustrated  by  the  inosites  (q.T.). 
However,  a  beginner  may  be  advised  to  adhere 
to  the  doctrine  of  the  asymmetric  carbon  atom 
in  the  form  in  which  its  youthfnl  creator,  Van't 
Hoff,  originally  formulated  it. 

As  already  pointed  out  above,  optical  isomers 
possess  predsely  the  same  physical  properties 
and  differ  only  with  r^ard  to  the  direction  in 
which  they  rotate  the  plane  of  polarized  lijB^t. 
Their  behavior  towards  diemieid  reagenta  is  uke- 
wise  identicallT  the  ume,  except  tf  the  re* 
agentfl  themselveB  are  i^ieally  active— i.e., 
lude  up  of  unmnmetrieal  molecules.  In  gea- 
eral,  a  pair  of  optical  isomers  will  appear 
idoitteally  atmilar  nnlesB  oqiOBed  to  an  agemy, 


whether  physical  (like  polarized  tight)  or  chem- 
ical (an  optically  active  regent),  that  is  itself 
unsynunetrieal.  Prom  this  point  of  view  it  is 
clear  that  since,  in  general,  the  separation  of 
mixed  Bubetances  can  only  be  effected  (chemi- 
cally) by  reagents  towards  which  the  givra 
substances  behave  differently — the  separation  of 
mixed  optical  isomers  can  only  be  effected  1^ 
either  some  purely  mechanical  means  or  by 
reagents  that  are  themselves  unsymmetrical.  It 
may  be  remarked  that  all  reactiona  by  which 
compoimda  with  asymmetric  carbon  atmu  may 
be  produced  from  compoundB  containing  no  saxai 
atoms  cause  the  simultaneous  production  of 
both  optical  isomers  in  precisely  equal  quanti- 
ties; so  that  a  separation  is  required  whenever 
optically  active  compounds  are  to  be  prepared 
artificially  (in  nature  either  one  or  the  other 
of  a  pair  of  optical  isomers  is  usually  found 
isolated).  Three  methods  have  thus  far  been 
found  for  effecting  the  aeparatlon.  First,  it  is 
poBsible  in  many  cases  ana  under  certain  condi- 
tions of  temperature,  to  separate  the  iaomers 
mechanically.  In  all  aneh  caBCS  the  two  isomers 
are  found  to  form  enanti(»nori>honB  crystals. 
Below,  or  sometimes  above,  the  point  of  tempera- 
ture at  which  this  takes  place,  the  two  isomers 
usually  cryetallize  tosether,  forming  a  double 
compound,  the  so-called  "racemic"  modification  of 
the  ^ven  compound.  The  racemic  modification 
is  optically  inactive  because  its  two  componraiU 
tend  to  rotate  tiie  pluie  of  polarized  li^^t  to 
the  same  extent  in  oppodte  directions.  The 
second  method  of  sqiarating  optical  isomers  is 
applicable  only  to  acids  and  bases.  If  a  mixture 
of  two  optically  isomeric  acids  is  treated  with 
an  optically  active  base,  two  salts  result  diffei^ 
ing  more  or  less  considerably  in  solubility,  and 
therefore  capable  of  beii^  separated  by  frac- 
tional crystallizaticm.  l^e  result  Is  similar 
when  a  mixture  of  two  <^tically  active  iBomerio 
bases  ia  treated  with  an  optically  active  add. 
Finally,  the  third  method  is  based  on  the  fact 
that  CCTtain  procesBee  of  f ermentatitm  often  de- 
stroy one  of  the  optical  isomers  much  more 
rapidly  than  the  other.  Thus,  levo-^uoose  may 
be  prepared  by  subjecting  to  f^-mratation  its 
mixture  with  dextro-glucose,  the  latt^  alone 
being  affected  by  the  fermentation.  It  has  been 
assumed  by  some  that  the  living  organisms 
(eg.,  PeMdlKum  gloMoum)  causing  fermenta- 
tion are  capable  of  discriminating,  by  a  sort  of 
instinct,  between  the  isomers,  and,  while  feeding 
on  one,  reject  the  other.  But  the  lifeless  enzymes 
(q.v.)  obtained  from  ferments  have  been  shown 
to  exercise  the  same  action  as  the  ferments 
themselves;  and  hence  the  peculiar  action  of 
Idle  latter  may  be  confident^  ascribed  to  the 
atereochemical  propertiea  of  tndr  coisymeB. 

Pairing  now  to  the  c«iBiderati(m  of  com- 
pounds whoae  molecules  contain  more  than  one 
asymmetric  carbon  atom,  the  most  important 
case  to  be  mmtioned  is  that  of  tartaric  add 
(C(X)H)(7(H)  (OH)  •(7(H)  (OH)  (COOH),  with 
two  asymmetric  carbons  in  its  molecule.  By 
the  use  of  models  like  those  mentioned  above,  it 
is  easy  to  convince  one's  sdf  that  toree  different 
arrangements  are  possible:  (1)  a  right-handed 
arrangement  of  the  groups  around  eiUier  of  the 
aqrnunetric  carboua;  (2)  a  l^handed  arrange- 
moit  of  the  groupa  around  dtJier  of  the  asym- 
metric carlxms;  (3)  a  right-handed  arrangement 
around  one,  and  a  Irat-handed  arrangement 
around  the  other  asymmetric  carbon.  Corre- 
sponding to  these  are  the  weU4cnown  dextro- 
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rotatory,  levo-rotatory,  and  inactive  (mesotar- 
taric)  modificatioDB  of  the  acid,  the  last  named 
being  inactive  because  one-half  of  its  molecule 
rotates  the  plane  of  polarized  light  to  the  same 
extent  in  one  direction  as  the  other  half  does 
in  the  opposite  direction.  Besides  these  there 
ia  the  rseemie  modification  (raoemic  acid), 
which  is  a  douUe  compound  of  the  dextro-rota- 
tory and  levo-rotatory  tartaric  aci^  (q.v.). 
The  compounds  containing  more  than  two  asym- 
metric carbon  atoms  include  the  sugars  <q.v.) — 
an  important  class  of  compounds  whose  theory 
could  not  have  be^  developed,  and  many  of 
which  would  certfunly  not  have  been  discovered 
without  the  concepts  of  stereochemistry. 

Oeometrical  ^omerism.  It  may  be  seen 
from  the  preceding  paragraphs  that  the  funda- 
mental hypotheds  of  stereochemistry,  viz.,  that 
the  valoiciee  of  a  carbon  atom  act  symmetrically 
around  it  in  space,  while  indispensable  for  cor- 
relating optical  isomers,  also  throws  additional 
light  on  the  phenomena  of  chemical  isomerism 
proper.  Take,  e.g.,  again  the  case  of  methylene 
chloride,  CH,Cla.  Were  optical  isomerism  un- 
known and  the  Btereochemieal  hypothesis  noa- 
existent,  the  ouestion  as  to  why  only  one 
modification  of  this  compound  is  possible  would 
be  answered  by  pointing  out  that  the  four 
carbon  valencies  are  identical  and  that,  hydro- 
gen and  chlorine  atoms  being  univalent,  only 
one  mode  of  linking  the  atoms  is  possible.  If  it 
were  further  asked,  "But  how  do  we  know  that 
two  methylene  chlorides  might  not  exist,  in 
whoee  molecules  the  atoms  are  linked  similarly, 
hut  arranged  differentlyt" — chemists  would 
answer:  "Of  course,  such  a  state  of  things  is 
not  inconceivable;  only  in  all  the  innumerable 
cases  thus  far  discovered,  1^  doctrine  of  the 
linking  of  atoms  is  sufflclent,  the  number  of 
known  isomeric  compounds  never  exceeding  the 
number  of  possible  modes  of  linking;  and  so  we 
deem  it  unnecessary  to  enter  into  speculations 
as  to  the  arrangement  of  atoms  in  space."  From 
the  standpoint  of  stereochemistry  the  answer  is 
thorough:  only  one  methylene  ehloride  is  pos- 
sible, (1)  becMue  fhe  four  valeneies  of  carbon 
are  identieal;  (S)  because  only  one  mode  of 
linking  the  atoms  is  possible;  (3)  because  only 
one  arrangement  of  the  atoms  in  space  is  pos- 
sible, as  may  be  readily  demonstrated  by  Uie 
use  of  tetrahedron  models. 

It  is,  therefore,  clear  that  stereot^emistry  not 
only  explains,  and  hence  permits  of  foreseeing 
all  possible  cases  of  optical  isoneriam,  but  also 
ezphdns  thoroughly  why  more  cases  of  chemical 
isconerism  than  are  explained  and  foretold  by 
the  doctrine  of  the  linking  of  atoms  are  not  poe- 
sible.  But  stereochemistry  has  still  anotiier  im- 
portant application.  Its  hindamental  hypothesis 
applied  to  the  so-called  "unsaturated"  com- 
pounds (see  Cabbon  Compoundg)  leads  to  a 
dear  raplanation  of  cases  of  isomeriun  which, 
aoain,  cannot  be  explained  1^  the  doctrine  of 
atomiiB  Unking  alone.  In  the  simplest  class  of 
unsaturated  compounds  one  carbon  atom  is 
united  by  two  valencies  to  another  carbon  atran. 
Using  the  stereochemical  concept  of  the  carbon 
tetrahedron,  this  means  that  two  carb<m  tetra- 
hedra  have  an  edffe  in  common,  the  foiir  atomic 
groups  held  by  the  two  carbons  being  situated 
at  the  four  free  comers  of  the  tetrahedra.  Take, 
e.g.,  the  case  of  two  carbon  atoms  united  by 
a  double  bond  and  holding  two  hydrogen  atoms 
and  two  carboxyl  (COOH)  groups.  In  this 
case  the  doctrine  of  the  linking  ol  atoms  recog- 
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nizes  the  possibility  of  two  isomeric  modiflfla- 
ti<MU,  as  shown  by. 

H  (COOH) 

^  ^(fcOOH) 
MetlQtea  uaJomoaoid 

H  H 

and  \=c/ 

(COO^  ^COOH) 

Haleio  uid  fomario  MidB 

Stereochemical  doctrine  recognises  farther  that 
with  the  second  of  these  modes  of  linking  two 
different  arrangements  in  space  are  possible,  as 
may  be  seen  from  the  accompanying  diagram* 


(COOH) 


(COOH) 


COOH) 


(COOH)^  ,^ 

Pumaric  add 


and  better  still  by  the  use  of  models.  As  a 
matter  of  tect,  three  unsaturated  acids  CCB^) 
<GOOH)i  are  known,  viz.,  methylene  miUniic 
acid  characterized  by  the  first  of  the  e^ve 
modes  of  linking,  and  two  acids — maleic  and 
fumaric — both  characterized  by  the  second  mode 
of  atomic  linking,  and  differentiated  from  each 
other  by  the  different  configuration  of  their 
atoms.  Optical  activity  is  of  course  out  of 
question,  because  none  of  the  molecules  under 
consideration  is  unsymmebieal.  But  corre- 
sponding to  tiie  difference  fn  ccmflgoration  are 
certain  differences  in  the  chemical  behavior  of 
maleic  and  fumaric  acids,  although  the  close 
relationship  between  the  two  is  indicated  by 
the  great  readiness  with  which  they  are  trans- 
formed into  each  other.  The  most  important  dif- 
ference between  the  two  consists  in  the  fact 
that  maleic  acid  forms  an  anhydride,  its  two 
earboxyl  groups  losing  the  demeats  of  water  and 
becoming  joined  together,  thns: 


00' 
CO 


Maleio  Mkl 


Maleic  anhydride 


Fumaric  add,  on  the  cfmtrary,  has  no  anhydride 
of  its  own.  This  indicates  that  in  maleic  acid 
the  two  carboi^l  groups  must  be  nearer  together 
than  in  fumanc  acid,  and  therefore  the  first  of 
the  above  two  stereochemical  formulas  is  as- 
signed to  maleic,  the  second  to  fumaric  acid. 
(See  FuMAKio  AND  Maleic  Acim.)  The  oxida- 
tion of  fumeric  and  maldc  acids  with  aqueous 
potassium  permanganate  has  furnished  striking 
proof  of  tite  correctness  of  this  assignment  of 
formuln.  But  this  matter  cannot  be  taken  up 
here. 
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Ab  to  oompoiindfl  with  triple  bonds  in  their 
molecules  (see  Cabbon  Coufoundb),  the  ver- 
dict of  Btereochemistry  is  that  no  more  isomers 
are  possible  than  can  be  foreseen  the  doctrine 
of  atomic  linking,  lliia.  too,  may  be  best  danon< 
strated  by  means  of  models. 

History.  The  optical  rotary  power  of  a  sub- 
stance in  the  noncrystalline  state  (sugar  in 
solution)  was  first  observed  by  Biot  in  1816. 
The  optically  isomeric  tartaric  acids  were  thor- 
oughly investigated  by  Pasteur,  who  in  1860 
discovered  the  three  classic  methods  of  separat- 
ing such  isomers  (see  above).  Ten  years  later 
Wfslieenns  studied  the  isomeric  lactie  acids,  and 
in  a  mmioir  puUished  in  1S71  expressed  the 
view  that  the  doctrine  of  atomic  linking  was  no 
longer  sufficient  for  the  purposes  of  organic 
chemistry.  Wislicenus's  remark  attracted  the 
attention  of  Van't  Hoff,  who  advan^d  the 
stereo-chemical  theory  of  optical  isomerism  in 
1874.  Meanwhile  Le  Bel,  in  Paris,  bad  under- 
taken to  continue  the  work  of  Pasteur,  and  soon 
independently  arrived  at  the  same  conclusions 
as  vant  Hoff.  Remarkably  enouidi,  Le  Bel's 
and  Van't  Hoff*B  memoirs  appeared  within  one 
month.  The  theory  of  geometrical  isomerism 
was  worked  out  by  Van't  Hoff  about  1878.  At 
present  stereochemistry  forms  quite  an  exten- 
sive science,  and  its  theories,  to  which  no  ex- 
ception has  yet  been  found  in  the  case  of  carbon 
•ompounds,  are  being  gradually  extended  also 
to  the  compounds  of  nitrogen,  selenium,  tin, 
and  other  elements,  and  especially,  by  Werner, 
to  complex  inorganic  compoimds. 

OMisnlt:  Hantsseh,  wimdrfss  der  Stereo- 
ohemie  (Breslau,  1893;  French  trans.,  Paris, 
1896) ;  Van't  Hoff,  Die  Lagerung  der  Atome  im 
Rmme  (Brunswick,  1894);  Bischoff,  Bandb%tcih 
der  8ter0ochetnie  and  Materialien  (Frankfort 
am  Main,  1893  and  1902) ;  Wem^,  Lehrbuch 
der  Stereoohemie  (Basel,  1904).  Consult  also 
the  works  on  theoretical  and  organic  chemistry 
renonmended  in  the  article  Chbhibtbt.  See 
CHnoBTBT;  Cabbon  CoHFOume;  Lacho  Acid; 
Tabtabio  Acid;  Fumaeic  and  Maleio  Aozdb; 

SnOABS;  INOSITE;  VALErfCT. 

STEBEOCHXOKT,  stSr'A-Ok'rA-ml  (from 
Ok.  tfT^M^T,  gtereoe,  solid  xp^f^t  chrHma, 
color).  A  process  of  wall-paintiiuf,  invented  in 
1896  by  Prof.  J.  N.  von  Fuchs,  of  Munich,  and 
first  practiced  by  the  painter  Joseph  Schlott- 
haner.  Upon  a  thin  coating  of  oxHrtar  forming 
a  part  of  the  wall,  minwal  water  colors  were 
applied,  thus  admitting  of  any  part  of  the  pic- 
ture being  retouched,  as  in  the  case  of  oil  paint- 
ings. A  coating  of  liquid  glass  was  then  added 
to  protect  it  from  the  effects  of  the  atmosphere. 
Experience  has  shown,  however,  tiiat  the  sur- 
face of  the  painting  cracks,  and  the  process  is 
no  longer  employed. 

8TEBB0PTICX>Xr.     Sm    Pbojectioh  Ap- 

PABATU8. 

BTEBZOBinTHBflL  stfir'ft^x'nl-thte  (Neo- 
Lat.  nom.  pi.,  from  Ok.  on^tit,  etereot,  oaHid 
4-  Sp9a,  omUi,  bird).  A  group  of  extinct  ratite 
birds  of  gigantic  size  whose  remains  are  found 
in  the  Miocene  strato  of  Patagonia.  The  pro- 
priety of  this  name  as  indicative  of  a  distinct 
group  has  been  criticized,  and  it  is  believed  that, 
on  the  contrary,  many  of  the  species  are  not 
ratite  at  all,  but  carinate,  one,  at  least,  having 
been  determined  to  be  a  vulture.  The  most  con- 
spicuous genus  is  Phororhaoot.  Consult  Alfred 
Newttm,  Dictionary  of  Birdg  (Xew  York,  1893- 
06).   See  BiBD,  Fossil. 


STEB^OSOOPE'  (from  Ok.  <rrfpcit,  etereot, 
solid  +  vKOTtiw,  akopein,  to  view).  An  optical 
instrument  that  enables  one  to  see  the  pictares 
of  <^jectB  not  merely  as  plane  representations, 
bnt  witii  an  appearance  of  solidinr,  and  in  re- 
lief. When  a  person  looks  at  a  solid  body  with 
both  eyee  the  pictures  formed  on  the  retinas 
are  not  alike,  as  the  ri^t  eye  is  able  to  see  more 
of  the  right  side  of  the  object  and  the  left  eye 
more  of  the  left  side.  When  these  two  impres- 
sions are  blended  the  object  is  seen  with  an  ap- 
pearance of  d^th  or  relief.  The  first  stereoscope 
was  devised  in  1838  by  Wheatstone  (q.v.)  and 
cotuisted  vt  two  plane  mirrors  at  an  anfl^e  of 
90*  and  two  sinular  danuts  or  supports  for 
holding  the  picture.  The  race  of  the  observer 
was  placed  dose  to  the  meeting  point  of  the 
two  mirrors  and  the  light  from  each  picture 
was  reflected  into  the  eye  by  the  adjacent  mir- 
ror. The  pictures  for  use  in  this  instrument 
were  drawn  as  they  would  appear  to  each  eye 
separately,  and  ctmsequeutly  were  reflected  to 
the  eyes  as  th^  would  actually  be  seen.  The 
apparatus  was  successful  so  long  as  the  pictures 
were  confined  to  representations  of  geometrical 
objects  of  three  dimensions,  wliicfa  could  be 
constmcted  readily,  but  the  reproduction  of  more 
complex  objects,  such  as  natural  scenery,  was 
beyond  the  skill  of  the  artists,  and  it  did  not 
occur  to  the  inventor  to  nse  photography,  then 
being  developed.  Sir  David  Brewster  in  1849 
constructed  a  lenticular  stereoscope  in  which 
lenses  were  substituted  for  Wheatst<me's  re- 
flectors, and  he  was  able  to  obtain  also  m  muni- 
fled  inmge.  He  divided  a  double  convex  lens 
transversely  into  halves,  which  were  placed 
in  front  of  the  two  pictures  with  their  thin 
edges  adjacent,  so  that  the  rays  would  be  deviated 
by  such  an  amount  that  they  would  apparently 
originate  in  a  common  point  between  the  two 
pictures,  the  lens  acting  as  a  prism  which  al- 
ways betKte  the  rays  around  its  base.  Thus  the 
two  pictures,  whim  are  placed  diree^jr  in  front 
of  the  two  lenses  at  a  distance  equivalent  to  the 
principal  focus,  are  united  Into  one  image.  'Hie 
growth  of  jAotography  and  the  ease  of  reproduc- 
tion for  the  stereoscope  soon  made  the  instru- 
ment popular;  the  open  form  used  in  the  United 
States  was  devised  by  Dr.  Oliver  Wenddl 
Holmes,  the  poet.  Brewster  also  invented  a  form 
of  photc^aphic  camera  with  two  lenses  to  take 
stereoscopic  pictures.  Instead  of  two  lenses, 
which  in  modem  stereoscopic  cameras  are  g«n- 
eralfy  of  the  n^iid  rectilinear  type,  the  position 
of  the  camera  can  be  shifted,  but  the  resulte  are 
not  as  good  as  those  obtained  with  two  similar 
lenses  mounted  on  a  camera  with  a  vertical  par- 
tition which  enables  two  pictures  to  be  taken  on 
the  same  plate.  The  lenses,  generally  speaking, 
should  be  about  inches  apart,  though  a  slight 
increase  does  not  make  any  great  difference,  the 
relief  becoming  more  prtmiinent.  Too  great  a 
difference  exaggerates  the  picture.  In  printing, 
the  negative  reverses  conditions,  and  prints  must 
be  interchanged,  as  pictures  taken  mi  the  right- 
hand  side  must  always  be  seen  with  the  right 
eye. 

The  opera  glass  furnishes  a  familiar  instance 
of  the  application  of  the  binocular  principle,  and 
in  the  more  modem  double-tube  telescopes  and 
field  glasses,  particularly  those  with  reflecting 
prisms  and  of  hig^  power  designed  for  military 
operations,  great  success  has  been  attained  in 
securing  the  stereosccmic  tfect  with  considerable 
magnifying   power.  Turthennore   the  stereo- 
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nxnie  principle  is  i^i^ied  with  raeeeu  in  many 
moaera  ranse  finders.  In  the  binocular  micro- 
sec^  (see  MicBOSCOPC)  the  same  idea  ie  ap- 
plied, while  in  the  Btereomicrometer  it  ia  possible 
to  measure  small  distancee.  Consult:  Brew- 
ster, The  Stereotoope  (Leipzig,  1866) ;  Helm- 
hoitz,  Phynologis<^  Optik  (ib.,  1856-66) ;  Le 
Conte,  Bight  (New  York,  1881) ;  MQUer-Pouillet, 
Lehrbveh  dvr  Phynk  ( 11th  ed.,  Brunswidc, 
1914)  ;  C.  Pulfrich,  Stereoakopischea  Sehen 
und  Mener  (ntit  Lit9raiurverzeiohnit)  (Jena, 
1911);  M.  T.  Sohr,  "Abhandluogen  zur  Ge- 
sehiehte  des  Stereoelum,"  in  Ostwald,  Klauiker 
der  eaakten  Wiasmaoiu^en,  vol.  clxviii  (Leip- 
zig, 1908) ;  A.  Keller,  "Das  Stereoscop  und  seine 
wiehtigBtcn  Anwendungen  in  der  modemen  Wie- 
seoschaft,"  in  Himmel  und  Erde,  vol.  xzvi  (Leip< 
zig,  1914).    See  Range  Fhsdeb, 

STEBEOTOICT  (from  Ok.  impt6s,  stereos, 
solid  +  TQfti,  tome,  a  cutting).  A  special 
branch  <rf  descriptive  geometry  (q.v.)  which 
treats  of  its  applications  to  the  making  of  exact 
patterns  for  the  various  forms  of  wood  and  stone 
required  for  Btairs,  stair  rails,  vaults,  arches, 
etc.   See  Stone  W<«k. 

STEB'EOTVBGPISM.    See  Tbopibu. 

STEBEOTTFINO.    See  Pbihtikq. 

STEBH/ITY  (from  Lat.  tterilia,  barren). 
Barrenness,  infecimdity.  In  a  woman,  sterility 
consists  of  an  incapacity  for  conception;  in  a 
man,  of  the  inability  to  procreate  the  q>ecies. 
The  causes  of  sterility  in  a  woman  are  as  fol- 
lows: (1)  Causes  preventing  the  entrance  of 
semen  into  the  uterus,  including  absence  of  the 
uterus  or  vagina,  imperforate  hymen,  vaginis- 
mus, atresia  vagins,  occlusion  of  cervical  canal, 
conical  shape  of  cervix,  cervical  endometritis, 
polypi  or  fibroids,  displacements,  very  small  oe 
internum  or  externum.  (2)  Causes  prev«it- 
ing  the  production  of  a  healthy  ovule,  including 
idironic  ovaritis,  ^tic  disease  of  both  ovaries, 
ceUnlitis  or  peritonitis,  absence  of  ovaries.  (S) 
Causes  preventing  passage  of  ovule  into  uterus, 
including  stricture  or  obliteration  of  Fallopian 
tubes,  absence  of  Fallopian  tubes,  detachments 
and  dieplacCTients  of  Fallopian  tubes.  ( 4 ) 
Causes  destroying  the  vitality  of  semen  or  pre- 
venting fixation  of  impr^ated  ovum,  including 
corporeal  or  cervical  endometritis,  membranous 
dvnnenorrhoea,  menorrhagia  or  metrorrhagia, 
anuMmal  growths,  areolar  hyperplasia. 

Sterilify  in  man  ia  organio  when  there  is 
anatomical  derangement  of  the  apparatus ;  atonic 
when  erections  are  wanting  or  feeble;  anaathetio 
when  there  is  a  diminution  of  sensitiveness  in 
the  nerves  supplying  the  male  organ ;  or  payohio 
when  mental  conditions  (as  of  fright,  repulsion, 
etc.)  inhibit  the  genital  centre  in  the  spinal 
cord.  The  detrnminatiDn  of  wfaieh  partner  in 
marriage  is  sterile  is  of  great  importance.  In 
many  countries  obloquy  and  derision  attach  to 
the  wife  who  fails  to  oolt  children,  and  her  Ic^l 
status  is  impaired.  The  woman  is  much  less 
oftcai  to  blame  than  has  been  supposed.  See 
Htbbiditt. 

flTEBTLIZATIOy.   See  Bacteria. 

BTEBTLIZATION  (from  Lat.  aterilia,  bar- 
roi).  Sterilization,  with  referaice  to  the  human 
race,  is  a  term  applied  to  an  operation  per- 
formed for  the  purpose  of  deriving  a  member 
of  either  sex  of  the  power  to  reproduce.  The 
most  common  operations  now  employed  are: 
(a)  in  the  male,  vasectomy,  sometimes  known  as 
"Itentoul's  operation" — the  removal  of  a  small 
portion  of  each  sperm  duct;  and  (■&)  in  the  fe- 


male, aalpingototr^f — the  ronoval  of  a  small 
portion  of  each  Fidlopiaii  tube.  These  methods 
avoid  certain  harmfiu  effects,  physical  or  men- 
tal, which  often  f(dlow  otiier  forms  of  steriliza- 
tion— forms  which  are  more  correctly  termed 
asexualization. 

Three  motives  appear  to  have  prompted  steri- 
lization of  individuals  in  the  United  States, 
first  eu^nic,  second  punitive,  third  therapeutic. 
Discussion  at  the  present  time  centres  chiefly 
upon:  (a)  the  advisability  of  compulsory  steri- 
lization as  a  method  of  practical  eugenics,  and 
(6)  the  legal  limitations  which  should  be  placed 
upon  compulsory  sterilization  wherever  adopted. 
As  a  method  of  practical  eugenics  sterilization 
is  advocated  to  prevent  the  procreation  of  habi- 
tual criminals,  idiots,  feeble-minded,  insane,  dis- 
eased, and  degenerate  persons.  In  a  large  num- 
ber of  instances,  it  ie  argued,  criminality,  in- 
sanity, fecble-mindednesB,  and  d^eneracy  are 
the  result  of  hereditary  characterinice.  When 
such  is  the  case  the  advocates  of  sterilization 
hold  it  to  be  the  duty  of  the  State  to  prevmt 
persons  possessing  these  characteristics  from 
banding  them  down  to  later  generations.  The 
more  conservative  advocatea  of  sterilisation  de- 
sire its  application,  at  first,  only  in  the  most 
patently  degenerate  cases  where  the  operation 
is  often  of  direct  therapeutic  as  well  as  eugenio 
value.  They  urge  swrwatlon  as  an  alternative. 
The  custodial  care  of  delectivea  at  present,  how- 
ever, is  wlu^ly  inadequate  and  it  is  a  tenable 
hypotiieaie  that  sterilization  would  prove  a  more 
practicable  means  of  attaining  the  desired  end. 

Various  States  of  the  Union  have  passed  ex- 
perimental sterilization  laws  and  under  these 
somewhat  leas  than  1000  operations  had  been  per- 
formed prior  to  1014.  The  first  sterilization 
law  was  passed  by  Indiana,  March  0,  1007. 
Washington,  California,  Coimecticnt,  Nevada, 
Iowa,  New  Jersey,  New  York,  North  Dakota, 
Michigan,  Kansas,  and  Wisconsin  have  also 
enactS  important  sterilization  measures.  Bills 
on  this  subject  have  l>een  introduced  from  time 
to  time  into  the  legislatures  of  Illinois,  Minne- 
sota, New  Hampshire,  Ohio,  Or^on,  Pennsyl- 
vania, and  Virf^nia.  In  Or^n  the  bill  was 
passed  by  the  ^gislature  and  approved  by  the 
Governor,  but  was  repealed  by  referendum.  In 
Indiana  and  California  a  number  of  operations 
have  been  pCTformed,  but  in  several  other  States 
no  action  under  the  law  has  been  taken.  Com- 
menting on  laws  actually  on  the  statute  books, 
H.  H.  Laughlin,  Secretary  of  the  En^nics  Rec- 
ord Office,  remarks:  "Alt  of  the  existing  stat- 
utes, with  the  possible  exception  of  the  Kansas 
statute,  have  totally  inadequate  provisioiu  for 
safeguarding  the  ri^ts  of  the  individuals 
desiniated  for  sterilizaticm;  no  hearing  is  pro- 
vide ;  no  easy  method  of  appeal  may  be  had  by 
persons  whose  sterilization  has  i>een  decided 
upon."  Nevertheless  he  thinks  tliat  most  of  the 
existing  statutes  have  some  elements  of  virtue, 
and  are  at  least  an  attempt  to  bring  legislation 
into  line  with  sci«itific  advance.  Consult: 
Havelodc  Ellis,  "The  Sterilization  of  the  Unfit," 
in  the  Eugeniea  Review,  vol.  i  (Lradon,  1909) ; 
H.  H.  Laughlin,  "The  Legal,  Legislative,  and 
Administrative  Aspects  of  Sterilization,"  in 
Eugmica  Record  Office  Bulletin  Jfo.  10  B.  (Cold 
Spring  Harbor,  N.  Y.,  1914).  See  Evocnics; 
Heredity;  Mentai,  Defesctivis,  Segregation. 

STEB'TLIZED  FOOD.  Food  subjected  to 
an  agent  (usually  heat)  capable  of  destroying 
germs  of  fermentation  or  disease  which  may 
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be  present  The  articles  of  diet  which  are  not 
usually  prepared  by  heat  b^ore  insestim,  and 
which  are  capable  of  conveying  disease,  are 
fresh  fruits,  some  vegetables,  water,  and  milk. 
Water  and  milk  are  very  likely  to  act  as  car- 
riers of  pathogenic  microorganisms.  Water  may 
be  rendered  sterile  by  boiling  or  by  distillation. 
It  is  then  best  kept  for  use  in  sterile  bottles, 
sealed,  and  maintained  at  a  low  temperature. 
Ice  may  be  the  means  of  carrying  disease  since 
many  bacteria,  although  retarded  in  th^r 
growth,  are  not  killed  by  freezing. 

Milk  is  the  food  around  which  the  question 
of  sterilization  centres,  because  it  is  the  sole 
nonrisbment  of  infants  and  is  filled  with  bac- 
teria, particularly  in  summer.  Although  sterile 
when  from  the  breast  of  tiiB  suckling  mother  or 
adder  of  the  healtiiy  cow,  milk  ts  almost  a  per- 
fect culture  medium  for  many  varieties  of  bao- 
teria,  pathogenic  and  nonpathogenic,  which  in- 
crease with  great  rapidity.  It  may  become 
contaminated  during  the  interval  between  milk- 
ing and  ingestion  in  various  ways.  Unclean 
material  may  be  introduced  into  the  milk  from 
the  udders  or  the  milker's  hands.  Impure  water 
used  as  an  adulterant  or  for  cleansing  contain- 
ers may  be  a  means  of  contamination.  Exposure 
to  the  air  is  sufficient  to  introduce,  through  dust, 
many  different  forms  of  bactwia. 

Diseases  most  likely  to  be  propagated  throurii 
milk  are  typhoid  fever,  tuberculoeis,  especiafly 
the  ^andular  and  intestinal  types,  scarlet  fever, 
cholera,  suppuration,  diphtheria,  septic  sore 
throat,  and  especially  the  summer  diarrh<sa  of 
children.  Besides  producing  their  specific  dis- 
eases, bacteria  produce  dements  in  milk  capable 
of  giving  rise  to  ptomaine  poisoning  (q.v. ) .  The 
addition  of  nonpoisonous  antiseptic  substances 
has  been  proptMsed.  But  it  has  been  foimd  Uiat 
with  such  drugs  as  salicylic  acid  and  boric  acid 
quantities  too  large  to  be  wholesome  must  be 
employed.  Formalin  has  been  extensively  used 
of  late  years  to  keep,  milk  sweet  and  aseptic; 
but  the  addition  of  preservative  agents  is  no 
longer  looked  upon  with  favor.  Cold  is  a  very 
imperfect  means  of  sterilization. 

Milk  is  usually  sterilized  by  boiling  or  by 
exposure  to  BapeTheated  steam.  <9erms  existing 
in  this  fluid  can  be  absolutely  imbroyed  only  by 
heating  to  212*  T.,  or  higher  on  two  or  three 
successive  occasions.  The  ordinary  method  of 
sterilizing  milk  is  to  place  it  in  sealed  jars 
or  bottles  containing  Biifficient  for  one  feeding, 
which  are  then  subjected  to  the  action  of  steam. 
It  is  then  cooled  rapidly,  kept  sealed,  and  placed 
on  ice.  Exposure  to  such  high  tonperaturee 
alters  the  character  of  milk  materially,  both  as 
to  digestibility  and  nutritive  qualities;  it  is 
therefore  rendered  unfit  for  use  except  as  a 
makeshift  in  very  hot  weather  and  in  cases  of  in- 
fantile summer  diarrhoea.  Prolonged  use  of 
sterilized  milk  for  children  dependent  solely  upon 
it  for  nutriment  has  resulted  in  symptoms  of 
scurvy.  To  obviate  this  difficulty  milk  ib  often 
subjected  to  a  process  known  as  pasteurization. 
(See  Fastedbizeb.)  Pasteurizanon  has  bem 
shown  to  be  sufficient  to  kill  the  microorganisms 
most  commonly  found  in  milk,  and  in  particali^ 
those  giving  rise  to  diarrhoeal  diseases,  which 
are  very  vulnerable  to  heat.  Spores,  however, 
are  not  destroyed.  The  tubercle  bacillus  is  more 
resistant.  Pasteurized  milk  Vill  keep  two  or 
three  days  at  ordinary  temperatures  or  several 
days  on  ice,  and  its  taste,  digestibility,  and 
nutritive  value  are  believed  to  be  nnchang^ 


See  AvcLTSUTKm;  Food;  Unx.  and  biUiog- 
ra|^y  thereto  i^ipoided. 

STBBIJNO.  An  epithet  generaUv  applied  to 
the  coinage  of  Great  Briuun.  CharfemagBe 
had  a  livre  esterlin  or  true  pound  which  super- 
seded earlier  systems  of  comage  and  weights. 
In  this  a  pound  of  12  ounces  became  the  money 
weight.  The  older  silfer  or  scruple  of  24  wheat- 
corns  being  superseded  by  i^e  peaay  of  32  wheat- 
ooms,  the  term  "Bterling**  seems  to  have  been 
applied  to  the  latter,  in  consequence  of  its  being 
in  use  among  the  Bipuarian  or  Austrasian 
Franks,  sometimes  called  the  Etterli^ga.  In 
England  the  word  "sterling"  retaining  the  an- 
cient French  meaning  of  "true"  came  in  the 
course  of  time  to  be  associated  with  the  fine- 
ness of  the  gold  coin  of  the  realm,  as  pounds 
sterling,  and  especially  to  indicate  the  nnenesa 
of  the  silver.  The  8iq»^ority  of  the  English 
silvei,  maintained  by  laws  requiring  its  assay  at 
government  mints,  was  generally  acknowledged 
over  Europe;  and  hence  the  adjective  "sterli^" 
has  become  a  synonym  for  "pure"  or  "genuine." 

STBBLINO,  stSr^ng.  A  city  and  the  coiuty 
seat  of  Logan  Co.,  Colo.,  128  miles  nortiieost  of 
Doiver,  on  the  Union  Pacific  and  the  Chicago, 
Burlii^gton,  and  Quincy  railroadB  (Map:  Colo- 
rad(^  F  1 ) .  It  carries  on  an  importsnt  trade  in 
beets,  alfalfa  seed,  cattie,  and  abeep,  and  has  a 
sugar  factory.   Pm.,  1900,  998;  1910,  3044. 

BTWjaO,.  A  dty  ia  Whiteside  Co.,  III., 
110  miles  west  of  Chicago,  on  Rock  River,  the 
Hennepin  Canal,  and  on  the  Chicago  and  North- 
western and  the  Chicago,  Burlington,  and  Quincy 
railroads  (Map:  Illinois,  E  2).  The  principal 
manufactures  are  -hardware,  agricultural  imple- 
ments, fungal  cars,  ambiUances,  gasoline  en- 

S'nes,  wire  fence,  canned  goods,  psp^i'i  &nd 
undry  and  machine-shop  product  Thore  are 
a  public  librai7  and  a  homiital.  Sterling  adopted 
the  commission  form  of  government  in  1015. 
Pop.,  1900,  6309;  1910,  7467. 

STEBLINa,  John  (1806-44).  An  author  of 
Irish  parentage,  bom  on  the  island  of  Bute.  He 
was  educated  at  Glasgow  and  at  Cambridge.  He 
went  to  London  and  b^an  writing  for  the  Athe- 
wmtm.  Owmg  to  ill  health,  he  passed  two 
years  in  the  West  Indies  (1830-32).  Returning 
to  England,  he  took  orders  and  served  eiriit 
months  as  a  curate.  In  1838  the  Sterling  Guri> 
was  instituted  and  named  after  him.  It  in- 
cluded Lord  Houghton,  Carlyle,  and  Tennyson. 
Among  his  writmgs  are:  Arthur  Coningsbif 
(1833);  Poemg  (1830);  The  Election  (1841),  a 
poem;  Strafford  (1843),  a  drama.  Sterling 
a  man  of  many  friends,  cut  down  with  con- 
sumption in  the  prime  of  life,  has  been  im- 
mortalized by  Carljde  in  a  Life  (L<mdon,  1851; 
new  ed.,  Oxford,  1000).  C<HunUi  BuoMt  and 
TaleBy  with  a  memoir  by  J.  G.  Hon  (Loadm, 
1848) . 

STEBH,  stem,  Adolf  (1836-1907).  A  Ger- 
man literary  historian  and  poet,  born  in  Leip- 
zig. He  studied  at  the  universities  of  Leipzig 
and  Jena,  and  in  1868  was  sppointed  professor 
of  the  history  of  literature  in  the  Polytechnikum 
of  Dresden.  His  publications  include  the  com- 
pilation PUnfiHg  Jahre  deittaefter  IHel^Mg 
(1871);  two  collections  of  essays,  Aw  dsm 
achtzehnten  i/oArhwuJerf  (1874),  OeaclUohte  Ser 
neuem  Litteratur  (7  vols.,  1882-86) ;  Qrwndriat 
der  cUlgemeinen  iAtaratwgeaahiohte  (4th  ed., 
1906) ;  and  editions  of  Hauil,  Herder,  and 
Kdmer,  Sr.  Among  bis  literary  works  may  be 
mentioned:  Gediohte  (1860  ;  4th  ed.,  1900) ;  Dit 
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WiedertHufer  (1866),  Btories;  the  novels  Die 
letzten  Humanitten  (1880),  Oamo9na  (1887). 
and  Die  Auagettostmm  (1911),  a  frag:ment. 
Hia  selected  works  appeared  in  eight  volumes 
(Leipzig,  1908),  St^n^  real  name  was  Add! 
Ernst  Ckmsult  Adolf  Bartels,  A.  Stem,  der 
Diohter  wnd  Litt0rarhi$toriker  (Dresden,  1906). 

BTBS3S,  Daioel.   See  Aooxwr,  Coktbbsb  d*. 

STEBN,  L.  WlLUAK  (1871-  ).  A  Ger- 
man psychologist.  He  was  bom  in  B^lin  and 
studied  in  the  unirersi^  there  under  Ebbinghaus 
and  Stumpf.  In  1897  he  became  a  lecturer  at 
Breelau,  where  he  was  associate  professor  and 
director  of  the  psychological  seminary  after  1907. 
His  publications  include:  Die  Analogie  tm  volh- 
•MmUohm  DeHken  (1898);  Pty^Uigie  der 
VerSnderunifeauffattung  (1898);  Ueber  Pa^oho- 
logie  der  individntellen  Differeiteen  (1900) ;  Die 
paychologiaohe  Arbeit  dea  19.  Jahrhundert 
(1900) ;  Zur  Peydtologie  der  Aueaage  (1902) ; 
Die  Aueeage  ala  geiatige  Leiettmg  vnd  ate  Ver- 
hSrtprodukt  (1903);  Helen  Keller  (1905);  Per- 
son und  £faoft«  (1906);  Monograph  Uber  die 
aeeliaahe  EntunckUutg  dee  Kindee  (2  vols.,  1907- 
08),  with  his  wife,  Olsra  Stem;  Die  differenti^le 
Pejfohologie  in  Uirem  methodUe^m  €lrundlagen 
(1911);  Die  payc^logieohen  Methoden  der  Itf 
ieUigetieprUfwtg  (1912;  Eng.  trans,  by  G.  M. 
Whipple  as  The  Payohologioal  Method  of  Teeting 
InteUigenoe,  1914) ;  Phyeiologie  der  friihen 
Kindheit  bia  zum  aechaten  Lebenajahre  ( 1914). 

STEBNBEBO,  stem'bfirK.  A  town  in  Mora- 
via, Austria,  12  miles  north-northeast  of  Olmiltz 
(Map:  Austria,  E  2).  It  is  the  ehlei  seat  of 
tiie  Moraviait  cotton  And  Ihim  indnstoy,  and 
there  is  a  large  tobacoo  factory.  Fop.,  1910, 
14,686. 

STEBNBBBa,  Ommusms  (1862-  ). 
A  Rnssian-Ameriean  pianist  and  composer,  bom 
at  St.  Petersbni^.  In  1871  he  became  con- 
ductor of  the  Court  Opera  at  Strelitz,  in  1875 
director  of  the  muuc  school,  and  court  pianist 
at  Schwerin.  He  settled  in  the  United  States 
in  1886,  becoming  director  of  the  College  of 
Music  at  Atlanta,  Ga.  In  1890  he  beoame  the 
head  <A  tiie  Sternberg  Sidiool  of  Music  in  Fliil- 
adelphia.  His  compositions  include  some  ad< 
mirable  pianoforte  mnsic. 

8TEBNBEBG,  stera'berg,  Gbobqb  Mhjjer 
( 1838-1915) .  An  American  army  surgeon. 
Bom  at  Hartwiclc  Soninary,  Oteego  Co.,  N,  Y., 
he  graduated  from  the  College  of  Physicians 
and  Surgeons,  New  York,  in  1860,  and  entered 
the  medical  corps  of  the  United  States  am^  the 
following  year  as  assistant  surgeon.  He  rose 
until  he  was  appointed,  in  1893,  brigadier  gen- 
eral and  surgeon  general  of  the  army,  retiring 
in  1902.  He  saw  active  service  in  the  Civu 
War  with  the  Army  of  the  Potomac  and  in  the 
Spanish-American  War  as  commander  of  the 
medical  service.  He  also  helped  suppress 
diolera  and  yellow-fever  epidemics,  being  secre- 
tary of  the  Havana  Yellow  Fever  Commis- 
sion in  1879.  In  1808  he  was  piesideait  of  the 
American  Medical  Association.  Sterabei^  was 
much  intwested  in  bacteriology,  to  which  he 
made  important  contributions,  such  as  his  discov- 
ery (1881),  independently  of  Pasteur  (q.v.),  of 
the  diplococcus  of  pneumonia,  and  the  results 
of  his  researches  in  disinfection.  He  contributed 
many  valuable  papers  to  medical  literature. 
Among  his  works  are:  Photomiorograptta 
(1879);  Photomiorogra^ha  and  Hou>  to  Make 
Them  (1883);  MiOaria  and  Malarial  Diaeaeea 
(1884) ;  Diainfeotion  attd  /ndtviduol  Pro^yUuria 


againat  Infeotioua  Diaeaaea  (1886;  Qer.  and 
Sp.  trans.);  Immunity  (1896);  A  Text  Book 
of  Bacteriology  ( 1896 ;  2d  ed.,  1901 ) ;  Infection 
and  Immumty  (1903) ;  Sanitary  Lessons  of  the 
War  and  Other  Papera  (1912). 

STBBNB,  Cards.   See  Ebadse,  E.  L. 

STERNE,  LaUBinoB  (1718-^).  A  humor- 
ist, bora  at  Clonmel  in  Ireland.  Carried  about 
in  the  r^fiment  in  which  his  father  was  an 
officer,  he  saw  many  phases  of  life  in  Ireland 
and  England.  From  10  to  18  he  was  at  school 
at  Halifax  in  Yorkshire.  Later  he  went  to 
Jesus  College,  Cambridge,  receiving  his  degree 
in  1736.  He  was  ordained  two  vears  later, 
probably  with  a  view  to  tb»  family  living  of 
Sutton,  near  York,  which  was  immediatdy  given 
him,  followed  in  1741  by  the  preboid  in  York 
Minster.  In  1743  the  living  of  StilUngton, 
carrying  another  prebendal  stall  in  the  cathe- 
dral, was  given  him.  He  passed  20  years  in  his 
Yorkshire  nome,  preaching  curious  sermons  and 
reading  Cervantes,  Rabelais,  and  old  romances. 
He  found  himself  suddenly  famous  whai  the  first 
two  volumes  of  his  Triatram  Shandy  appeared 
at  York  at  the  end  of  1760,  and  were  announced 
as  published  Jan.  1,  1760;  He  went  up  to  Lon- 
don, became  the  lion  of  the  moment,  and  pub* 
Itshed  a  collection  of  sermons.  In  1760  he  was 
pnsented  to  the  living  of  Coxwold.  There  he 
went  on  with  Triatram,  ptiblishing  tiie  ninth  and 
last  volume  in  1767.  During  these  years  he 
spent  much  time  in  London  and  traveled  on 
tiie  Ckmtinoit.  The  outcome  of  his  tour  in  the 
automn  of  1706  was  A  Sentimental  Journey 
ihrongh  France  a»d  Italy  (1768).  Less  than 
a  month  after  its  publication  Sterne  died  in  a 
London  lodging.  In  1776  wpeared  Letters  to 
hia  Intimate  Frienda,  with  the  fragment  of  an 
autobiography,  edited  by  his  daughter;  Letters 
from  Yorick  to  Eliea  (i.e.,  Mrs.  ElizabeUi 
Draper) ;  and  Ttoelve  Letters  to  hia  Frienda, 
letters  iv-ix  being  of  doubtful  authenticK?. 

Sterne's  woric  reached  a  wide  popularity  at 
once,  and  had  a  following  in  En^and,  France, 
and  Germany  for  years.  His  sentimentality,  the 
deliberate  self-oonscious  Indnlgence  in  f  eeU^s 
of  patiioB,  became  the  fashion  of  tiie  day.  lus 
work  is  curiously  subjective,  dependmt  upon  the 
moods  and  whims  of  the  moment;  and  he  has  a 
formless,  easy-going  style,  admirably  represent- 
ing his  thought.  His  characters  are  remark- 
able for  their  genuine  human  quality,  remote 
as  they  live  from  the  interests  of  the  ordinary 
pei^le  of  the  time,  and  belong  to  the  smaU 
class  of  positive  creations  in  literature. 

BlbUography.  W.  M.  Thackeray,  in  English 
Eumowrista  of  the  Eighteenth  Century  (London, 
1853;  new  ed.,  New  York,  1911);  Percy  Fitz- 
gerald, Life  of  Laurence  Sterne  (London,  1864; 
2d  ed.,  ib.,  1896) ;  Paul  Stapfer,  Laurence  Sterne, 
sa  personne  et  aea  ouvrages  { 2d  ed,,  Paris, 
1882) ;  H.  D.  Traill,  Laurenoe  Sterne,  "English 
Mm  of  Letters"  (Londtm,  1882);  Teste,  Boaa- 
seott  et  le  ooamopolitiame  litt4raire  au  XVIUhme 
aiiele  (Paris,  1895) ;  H.  W.  Thayer,  Laurence 
Sterne  in  Germany  (New  York,  1905) ;  P.  E. 
More,  Shelbume  Easaya  (3d  series,  ib.,  1905); 
W.  L.  Cross,  Life  and  Times  of  Sterne  (ib., 

1909)  ;   W.  S.  Sichel,  Sterne:  A  Study  (ib., 

1910)  ;  L.  S.  Benjamin,  Life  and  Letters  (2  vols., 
ib.,  1912).  His  works,  first  collected  in  1779, 
were  edited,  with  newly  discovwed  liters,  by 
J.  P.  Browne  (Lcmdon,  1873).  A  less  ccHuplete 
edition  was  edited  by  G.  Saintsbury  (ib..  1894). 

8TEBNE,  Smov  (183fr-190l).    An  Ameri- 
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can  economist  and  lawyer,  born  in  Philadelphia. 
He  studied  at  Heidelberg  and  at  the  University 
of  Pennsylvania  (LL.B.,  1869),  and  was  ad- 
mitted to  the  New  York  bar  in  1860.  Beside 
serring  as  cotmael  for  corporate  interests,  he 
was  active  in  social  and  politics]  reform  move- 
ments, edited  the  CommerciiU  Advertitw  in  1867, 
and  in  1870  wss  secretary  of  the  Committee  of 
70  that  overthrew  the  Tweed  Ring.  He  served 
on  various  commissions,  State  and  national,  re- 
lating to  problems  of  government  and  public 
utilities.  His  publications  include:  On  Repre^ 
aenU^ive  Government  and  Personal  AepreMfUo- 
tiOM  (1871) ;  OoMtitutiotwl  Bittorff  and  Politi- 
oal  Development  of  the  VnUed  Statee  (1882; 
4th  rev.  ed.,  1888) ;  RailKxii/s  in  the  United 
Statee   (1012),  posthumously  collected  pap^B. 

STEBJniOO,  Karl  Thbmmmi  ton  Inaua-. 
See  InauA'Stexneqo,  K.  T.  von. 

STEBN'EB,  Albkbt  Edwabd  (1863-  ). 
An  American  painter,  lithc^apher,  and  illus- 
trator. He  was  bom  in  Londrai  and  studied  at 
Birmingham,  and  in  Paris  under .  Boulanger, 
Lef^vre,  and  QfirAme.  In  1881  he  came  to 
America,  settling  in  Kew  York  in  1885.  Pos- 
sessed of  great  versatility,  he  used  all  mediums 
with  eauaf  success,  his  red  chalk  and  other  draw- 
ings displaying  dashing  technique  and  facility 
of  .  execution.  Good  examplea  are:  "Amour 
Mort,"  a  lithograph;  "La  Surprise,"  a  series  of 
red-ch^  portraits  including  Mrs.  Catherine 
Gardner  Boyer  (1912);  "Portrait  of  my  Son" 
and  "In  the  Studio,"  both  oil  paintings.  Be 
became  an  Associate  of  the  National  Academy 
of  Design,  and  instructor  at  the  Art  Students* 
League  and  in  the  New  York  School  of  Applied 
Design. 

STEB'NTTII  (Neo-Lat.,  from  CHc.  eripi^f, 
breastbone),  or  Bbi^tbonb.  A  narrow  flat 
bone  in  the  median  line  of  the  chest  in  front, 
giving  attachment  to  the  first  seven  ribs  through 
the  costal  cartilages  and  thus  closing  anteri- 
orly the  thoracic  cavity.  In  the  adult  it  consists 
of  three  parts,  the  upper  or  manubrium,  the 
middle  or  gladiolus,  and  the  Inferior  or  ensiform. 
A  sternum  is  not  present  in  fishes,  batrachians, 
or  serpents,  but  it  does  occur  in  all  warm-blooded 
vertebrates  and  reaches  its  highest  development 
in  the  fiying  birds,  where  a  heavy  ridge  or  keel 
furnishes  attachment  for  the  powerful  muscles 
of  the  wings.  In  the  tortoise  it  is  r^resented 
by  the  lower  shdl  or  plastron.  See  SKUunnr. 

8TISltHUT!AT0BIES.   See  EBBHimn. 

STEB'BBTT,  John  Biwebt  Sftunoton 
(18.'>l-1914).  An  American  classical  scholar, 
born  at  Rockbridge  Baths,  Va.  He  was  educated 
at  the  University  of  Virginia  and  in  Europe. 
Later  he  engaged  in  impoitant  archieological  ex- 
peditions in  Asia  Minor,  the  results  of  which 
were  published  in  the  papers  of  the  American 
School  at  Athens  under  the  titles  Wolf  Empedi- 
(ton  to  Aeia  Minor  (1885),  Epigraphioal  Jour- 
ney in  Atia  Minor  (1888),  and  also  in  Leafieta 
from  the  \otebook  of  a  Traveling  Archaiologiet 
(Texas,  1889).  After  holding  professorships  of 
Greek  at  Miami  University  and  the  Univerdty 
of  Texas,  he  was  called  in  1892  to  a  similar 
position  at  Amherst  College;  in  1001  he  became 
nead  of  the  department  of  Greek  in  Cornell 
University.  In  1896-97  he  was  professor  in  the 
American  School  of  Classical  Studies  at  Athens. 
His  writings,  besides  those  mentioned,  include: 
Qua  in  re  ffynmi  Homerioi  quingue  maioree  inter 
te  different  (1881);  Ineoriptione  of  Auoe;  In- 
acriptUma  of  Trallea  (1886);  The  Torch-Itaee 


(1902);  school  edition  of  part  of  the  Iliad 
( 1007 ) ;  A  Call  of  Contemporary  Society  for 
Reaearch  in  Aaia  Minor  and  Syria  (1911). 
Sterrett  had  b^un  also  a  translation  of  Strabo 
(q.v.)  for  the  Loeb  Classical  Library. 

STEB^T,  JosvH  Abhbt-.  See  Ashst- 
SiVBBT,  Joseph. 

STESICHO&US,  atft-Blk'A-rfls  (lAt,  from 
Ok.  SnjW^copoi)  (c.640-€66  B.C.).  A  famous 
Greek  Ijrric  poet,  born  in  the  Locrian  Mataums 
in  Italy,  but  considered  a  Himerean,  since  he 
nient  the  greater  part  of  his  life  in  Himera^ 
Sieily.  It  is  reported  that  he  was  at  first  the 
friend  of  Phalaris,  the  tyrant  of  Agrigentum, 
but  that  later,  rect^ieing  the  cruel  character  of 
t^t  tyrant,  he  warned  his  fellow  citizens  against 
his  schemes  by  telling  them  the  fable  of  the 
horse  that,  as  the  resiHt  of  his  efforts  to  av«ige 
himself  on  the  stag  that  had  intruded  wpon  its 
pasture,  became  subject  to  man.  The  Himerseans 
did  not  listen,  and  he  was  compelled  to  flee  to 
Catania,  where  he  died.  The  Himereans,  how- 
ever, in  later  times  honored  him  with  a  status 
which  was  8e»  by  Cicero;  his  figure  was  also 
stamped  on  their  coins.  A  famous  story  re- 
lates that  Stesichoms  was  struck  with  blind- 
ness because  of  his  attack  on  Helm,  but  re- 
covered his  siriit  after  he  had  published  a  re- 
cantatitm  in  which  he  declared  it  was  uily  the 
shade  oS  Hden,  not  ^len  herself,  that  wait  to 
Troy. 

In  his  hands  the  religious  hymn  was  stane- 
what  secularized.  The  content  also  was  q>ie, 
althou^  the  form  continued  to  be  that  which 
had  bran  established  for  melic  verse.  He  treated 
in  his  D&^motion  of  Troy  the  story  of  ^eas' 
wanderings,  which  thereafter  was  established  in 
literary  tradition.  He  also  employed  folk  tales 
and  was  the  forerunner  of  the  Oroek  romance  in 
Uiat  he  established  in  Gredc  literature  the  im- 

Sersonal  love  poem,  and  he  was  the  first  to  give 
terary  treatment  to  the  Sicilian  story  of  Dapb- 
nis,  later  handled  by  Theocritus  and  other  buoolie 
poets.  His  dialect  was  a  cnnblnatim  of  epic 
with  Doric.  He  also  contributed  to  the  develop- 
ment of  the  strophic  and  q>odic  structure  of 
lyric  poetry.  His  poems  were  written  in 
strophe,  antistrophe,  and  epode,  and  this  ar- 
rangement became  the  norm  for  lyric  poetry, 
which  was  thereafter  changed  only  in  minor  de- 
tails. The  fragments  are  published  by  Bergk, 
Poetea  Lyriei  Qrwei  (Leipa^  4th  ed.,  1882;  re- 
printed, 1914).  Omsult:  Weleker,  SteaiOuirm^ 
Kleine  Sohriften  (Bonn,  1884) ;  G.  8.  Fam^ 
Greek  Lyric  Poetry  (Ixmdon,  1891);  RizEO, 
Queationi  Bteaiohoree  (Messina,  1805);  H.  W. 
Smyth,  Greek  Melio  Poeta  (London,  1900) ;  W. 
C.  Wright,  A  Short  History  of  Greek  Literature 
(New  York,  1907);  Christ-Schmid,  Geaohichte 
der  griechi»^ten  Litteratw,  vol.  i,  part  i  (6Ul 
ed.,  Munich,  1912). 

STBTH'OSCOPB  (from  Gk.  erijeet,  at€tho»t 
breast  -f-  ffjeoweii-,  akopein,  to  view).  An  instru- 
ment for  examining  the  heart  and  lungs  through 
their  sounds.  In  its  simplest  form,  invented  by 
Laennec  (q.v.) ,  the  stethoscope  consists  of  a  tube 
of  wood,  from  10  to  12  inches  long,  with  a  flang- 
ing end  to  be  placed  on  the  chest  to  receive  the 
sound,  an  open  canal  to  conduct  it,  and  a  broad 
fiat  earpiece  at  the  other  end  for  apposition  to 
the  ear  and  excluding  extraneous  sounds.  (See 
Fig.  B.)  An  improvanoit  upon  this  is  the  bin- 
aural stethoscope  introduced  by  Dr.  Camman, 
of  New  York,  in  the  form  of  a  binaural  or  double 
instrument  having  an  earpieoe  for  eadi  of  th« 
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ean  ud  flexible  rubber  tubes  connecting  them 
with  t^e  cheat  piece.  (See  Fig.  A.)  A  still 
finer  Instrument  is  the  phonendoscope  (q.v.), 
which  conTeys  sounds  with  greater  nunutenesB 


smeoecoF*. 
A,  Btetboaoope  with  ear  tubes;  B,  older  form. 

and  intensity.  See  Auscultation  ;  REsnsATCmT 
SoTmps. 

STBT^H,  AueUBTA  E(HHA),  (n4e  SlH- 
UONS)  (T-  ).  An  American  Christian  Sci- 
ence leader,  bom  at  Waldoboro,  Me.  She  studied 
at  the  Blish  School  of  Oratory  in  Boston, 
and  in  1884  received  the  d^ree  of  Doctor 
of  Christian  Science  (C.S.D.)  from  the  Meta- 

tbysical  College.  She  then  began  Christian 
cience  healing  in  Boston,  and  in  1885  led  the 
service  on  alternate  Sundays  at  Chidcering  ^IL 
liie  next  year  she  was  sent  by  Mrs.  Eddy  to 
New  Tork  City,  where  she  organized  the  First 
Church  of  Christ,  Scientist,  in  1887.  She  was 
appointed  pastor  of  that  church  (1888)  and  in 
1895  was  made  first  reader  when  the  title  of 
pastor  was  changed  in  all  Christian  Science 
churches.  For  a  time  she  was  also  principal  of 
the  New  York  City  Christian  Science  Institute 
(chartered  1891).  Mrs.  Stetson  raised  more 
than  (1,250,000  to  rebuild  a  stracture  for  the 
use  of  the  First  Church,  and  in  1903  it  was 
dedicated  free  of  debt.  In  1909  she  was  excom- 
municated by  the  Mother  Church  at  Boston, 
on  charges  of  insubordination  and  of  false  teach- 
ing. She  published:  Poema  (1901;  2d  ed., 
1910) ;  RetniMiecenceg,  Sermong,  and  Correapon- 
dence  { 1913 ) ;  Vital  Issues  in  Christitm  Science 
(1914). 

8TETO0H,  FuiTCis  Lthde  ( 1846-  ) . 
An  American  lawyer.  He  was  bom  at  Keese- 
TilH  N.  Y.,  and  graduated  at  Williams  Collie 
in  1867,  afterward  taking  a  law  course  in  Colum- 
bia University.  He  was  admitted  to  the  bar 
in  1869  and  practiced  in  New  York  City.  He 
devoted  attention  chiefiy  to  corporation  and 
railway  law,  becoming  eminent  in  those  lines. 
He  beoime  general  counsel  of  the  United  States 
Steel  Corporation,  the  International  Mercan- 
tile Marine  Company,  the  Northern  Paciflo 
Railway,  the  Soathem  Railway,  and  th..  United 


States  Rubb»  Company;  also  director  In  sev- 
eral railway  companies  and  other  corporatitHis. 

STETSON  UNtVBBSITY.  See  JOBK  B. 
SrersoN  UHrvEBSm. 

STETTIN,  aht«t-ttn'.  The  capital  of  the 
Province  of  Fcanerania,  Prussia.  The  city  is 
situated  on  both  banks  of  the  Oder,  17  miles 
aonth  of  the  Stettiner  Haff,  an  inlet  of  the  Bal- 
tie,  and  83  miles  by  rail  northeast  of  Berlin 
(Map:  Germany,  F  2).  The  district  on  the 
ri^t  bank  of  the  river  comprises  the  former 
suburbs  of  Lastadie  and  Silberwiese.  The  main 
part  of  the  city  is  on  the  left  bank  of  the  river ; 
the  site  is  hilly,  and  consequently  the  streets  are 
uneven,  but  the  houses  are  well  built.  The 
extensive  fbrtiflcations  were  donolished  in  1874. 
The  castle,  dating  from  1577,  fomerly  occupied 
by  the  dukes  of  PtHuerania,  is  now  a  government 
building.  The  K6nigB-Thor  and  the  Berlinger 
Thor,  remains  of  the  old  fortifications,  are  in- 
teresting sandstone  gates  built  by  Frederide 
William  I.  St.  James  Is  an  Imposing  thir- 
teenth-century church,  restored  in  1897;  St. 
Peter  and  St.  Paul  is  the  oldest  church  in 
Pomerania,  restored  in  1816-17;  and  the  filne  Ro* 
man  Catholic  church  (1800)  is  noteworti^. 

Stettin  is  the  most  important  manufacturing 
city  in  Pomerania.  Its  principal  industrial  es* 
tablishment  is  the  Vulcan  shipbuilding  yard, 
employing  over  8000  men  and  covering  70  acres. 
The  clothing  industry  ranks  second  in  impor- 
tance only  to  shipbuilding,  and  employs  over 
10,000  men,  women,  and  children.  There  are 
numeroiu  large  factories  of  chemicals  and  ce- 
ment, locomotives,  anchors,  bicycles  and  sewing 
machines,  sou  and  ean^dles,  sugar,  paper,  slass, 
etc.  A  new  harbor  on  the  east  bank  or  the 
Oder  was  opened  in  1900;  its  area  is  160  acres, 
and  its  quays  have  a  length  of  over  14,000  feet. 
This,  together  with  the  deepening  of  the  Oder 
to  the  Stettiner  Haff  (1903),  enabling  large 
vessels,  which  formerly  stopped  at  SwinemOnde, 
to  reach  the  cit^,  has  made  Stettin  the  fourth 
port  of  Germany.  It  has  direct  steamship  com- 
munication with  Iffew  York,  London,  and  other 
foreign  cities.  The  chief  exports  are  grain, 
spirits,  lumber,  sugar,  chemicals,  and  cement; 
the  imports,  iron,  petroleum,  wine,  groceries, 
and  coal.  Pop.,  1890,  116,228;  1900,  including 
annexed  suburbs,  210.680;  1910,  236,113. 

Stettin  is  of  Slavic  origin.  It  first  came  into 
notice  in  the  twelfth  century.  As  a  member  of  the 
Hanseatic  League  it  became  a  flourishing  commer- 
cial town.  It  belonged  to  Sweden  from  1648  until 
1720,  when  it  passed  to  Prussia.  It  was  held  by 
France  trom  1806  to  1813.  Consult  W.  H.  Meyer, 
Stettin  in  alter  tmd  neuer  Zeit  (Stettin,  1887). 

STEUBEN,  atfl'bftn ;  Qer.  pron.  shtoi'ben, 
Fbiedbich  Wilheuc  von,  Babon  (1730-94).  A 
Germain-American  soldier,  bom  at  Magdeburg, 
Prussia.  He  was  educated  at  the  Jesuit  col- 
ter of  Neisse  and  Breslau,  and  at  the  age  of 
14  served  as  a  volunteer  imder  his  father  at 
the  si^  of  Prague  (q.v.).  In  1747  he  was 
appoint  cadet  of  infantry,  and  in  1768,  aftor 
promotions,  became  an  adjutant  general  with 
the  rank  of  captain.  He  fought  with  distino- 
tion  in  the  Seven  Years'  War,  at  its  end  be- 
coming grand  marshal  of  the  Prince  of  Hohen- 
zollem-Hechingen,  in  which  position  he  remained 
until  about  1774.  In  1777  Saint-Germain,  the 
French  Minister  of  War,  induced  him  to  go  to 
America,  and  he  arrived  at  Portraaouth,  N.  H., 
in  tiie  beginning  of  1778.  He  immediately  of- 
fered his  services  as  a  volunteer  to  Congress  and 
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waa  directed  to  joio  tfae  army  at  Valley  Forge. 
This  he  did  F^.  23,  1778,  and  in  May,  1778, 
he  was  appointed  instructor  gmeral  of  the  Con* 
tinental  army  with  the  rank  of  major  general. 
He  devoted  himself  to  the  task  of  reorganizing 
tiie  army  on  the  European  model,  drilUng  un* 
trained  soldiers  and  Introducing  mtem.  He  in- 
creased the  general  effieioi^  of  the  army,  om- 
tributing  greatly  to  the  soeoess  of  ensuing  cam- 
paigns. At  Monmouth  he  rendered  valuable  ser- 
vice, and  in  1780  he  was  sent  with  a  separate 
command  to  coOperate  with  Gteneral  Greene  in 
Virginia,  where  he  opposed  the  marauding  ex- 
pedition of  Benedict  Arnold,  and  finally  took 
an  active  part  in  the  siwe  of  Yorktown.  In 
1780  he  prepared  a  manual  for  the  army  whidi 
came  into  genawl  use.  After  the  war  he  re- 
ceived granu  ot  land  trom  several  States,  and 
finally  Cmigress  voted  him  a  tardy  pension  of 
$2400.  For  several  years  he  lived  in  New  York 
City  and  then  removed  to  the  tract  of  land 
(Steuben  Township)  granted  to  him  by  New 
York,  where  he  lived  m  a  log  cabin  (near  the 
site  of  the  present  Utica)  until  his  death,  Nov. 
28,  1794.  A  monument  to  Baron  Steuben  was 
unveiled  at  Utica,  N.  Y.,  Aug.  3,  1014.  Fried- 
rich  Kapp  has  written  the  most  trustworthy 
biography  (New  York,  1859). 

STSUBBXrVTLLSt  stfl^ben-vO.  A  city  and 
the  county  seat  of  Jefferson  Co.,  Ohio,  48  miles 
west  by  south  of  Pittsbun^,  Pa.,  on  the  Ohio 
River  and  on  the  Pennsynrania,  the  Wheeling 
and  Lake  Erie,  and  the  Pittsburgh,  Cincinnati, 
Chicagt^  and  St.  Louis  railroads  (Map:  Ohio, 
J  6).  It  is  favorably  situated  for  commerce 
and  industry.  Noteworthy  features  are  the  Gar* 
neg^e  Library,  city  hall,  courthouse,  QUI  and 
Ohio  Valley  hospitals,  Stanton  Park,  and  the 
Y.  M.  C.  A.  building.  The  surrounding  region 
has  coal  dc^KMits,  natural  gas,  and  petrolemn 
wells.  There  ore  manufactures  of  iron  and  steel, 
glassware,  chimneys  and  electric-light  bulbs, 
paper,  foundry  and  machine-shop  products.  The 
water  works  are  owned  and  operated  by  the 
municipaUty.  Pop..  1000,  14,84»;  1010,  22,801; 
1016  (17.  8.  est.) ,  26,031.  A  fort  named  in  honor 
of  Baron  Steuben  was  erected  here  in  1787. 
Consult  Howe,  HistoriaU  OoUeotUmt  of  Oh4o 
(Columbus,  1890-01). 

STEUHENBUBO,  stoi'oen-bfirg,  Frank 
(1861-1906).  An  American  governor,  bom  at 
Keokuk,  Iowa.  Moving  to  Caldwell,  Idaho,  in 
1887,  he  engaged  in  newspaper  work,  waa  chosen 
to  the  State  Legislature  in  1890,  and,  having 
been  elected  on  the  Populist  tli^e^  served  as 
Governor  of  Idaho  from  Jan.  1,  1807,  to  Dec. 
31,  1900.  His  handling  of  tfae  miners'  strike 
which  occurred  in  his  administration  aroused 
great  hostility  among  the  miners,  and  led  to  his 
assassination  by  Hairy  Orchard  (q.v.)  in  1906. 
See  also  H&Two(»,  Wilejaie  D.,  and  Idaho, 
History. 

STBVABBT8,  stfi'i^rts.    See  Palauedesz. 

BTE'VBNS,  Abel  (1816-07).  A  Methodist 
Episcopal  clerusal  writer.  He  was  bom  at  Phila- 
delphia and  entered  the  New  England  confer- 
ence (1834).  He  was  editor  of  Zion'a  Herald 
(Boston,  1840-60),  of  the  Natioftal  Magazine 
(New  York,  1852),  of  the  Christian  Advocate 
(ib.,  1856-60),  corresponding  editor  of  the 
Methodist  (ib.,  1860-74).  He  was  the  author  of 
if  emorials  of  the  Introduction  of  Methodism  into 
the  Eastern  States  (1862),  Memorials  of  the 
Early  Progress  of  Methodism  m  the  Eastern 
States  (2d  series,  1864),  The  History  of  the  Re- 


ligious Movement  of  the  Eighteenth  Century 
Called  Methodism  (3  vols.,  1858-61),  History  of 
the  Methodist  Episcopal  Church  in  the  United 
States  of  America  (4  vola,  1864-67).  Supple- 
mentary History  (1809),  Madame  De  St&el:  A 
Study  of  her  Life  and  Times  (2  vols.,  1880), 
Christian  Work  and  Consolation  (1882). 

flU'EVJENS,  AmSD  (1828-1906).  An  emi- 
nent Belgian  genre  painter.  His  ^her  had  been 
an  ofiScer  in  the  service  of  William  I  of  the 
Netherlands.  He  was  bom  at  Brussels,  studied 
there  under  Navez,  and  in  Paris  with  Roqu^lan 
and  at  the  Ecole  des  BMUX-Arts  under  Ingres. 
He  first  exhibited  in  Bmssels,  but  in  1849 
sotted  at  Paris,  where  he  spent  the  remainder 
of  his  life,  a  notable  figure.  Among  his  works 
are  the  "Diaeoun«ement  of  the  ArtiBf*  and 
"Love  of  Gold"  (1863);  "Masquerade  on  Ash 
Wednesday"  (1868,  Marseilles  Museum) ;  "Con- 
solation" (1867,  Raven«  Gallery,  Berlin);  "The 
Lady  in  Pink,"  "The  Japanese  Robe,"  "Preparing 
for  the  Ball,"  "The  Morning  Call,"  and  *^eady 
for  the  V^ncy  Ball"  (all  in  uie  Metropolitan  Mu- 
seum, New  York).  His  most  characteristic  sub- 
jects dcoict  int^ors  of  mod^n  houses  as  back- 
ground for  the  flgnree  of  women  and  children  of 
feshi<mable  life.  He  revds  in  painting  Orioital 
furniture  and  rich  stuffs,  securing  remarkable 
effects  of  texture  and  rich,  scintillating  color. 
He  is  master  of  an  impeccable  technique  and  an 
amazing  perfection  of  finish,  but  errs  sometimes 
in  overcrowded  detail  snd  lack  of  unity  in 
oomposititm.  His  management  of  tone  and  llfj^t 
is  8ci«itiflc,  yet  admirable.  He  was  the  painter 
par  excellence  of  women,  endowing  them  with 
tfae  quality  of  ebarm,  to  vrhieb  ia  added  a  re- 
serve of  exprsB^on  and  a  refinement  and  grace 
not  shown  the  ultramoderas  in  his  genre. 
Stevens  received  many  prises,  medals,  and  va- 
rious foreigm  orders  and  was  an  Officer  of  the 
Legion  of  Honor.  In  1911  an  interesting  ex- 
hibition of  his  work  was  held  in  New  York.  He 
published  Impressions  on  Painting  (Fng.  trans., 
New  York,  1886).  Consult  CamUle  Lemonnier, 
Alfred  Stevens  (Bmssels,  1006). 

STEVENSf  AuuD  GvnoB  (1818-76).  An 
English  sculptor.  He  was  bom  at  Blandford  in 
Dorset,  the  son  of  a  house  painter,  and  re- 
ceived his  artistic  training,  cfaiefly  under  Tfaor- 
valdsen,  during  a  nine  years'  stay  in  Italy.  Re- 
turning to  England  in  1842  fae  was  employed  as 
a  teacher  and  as  a  deeigner  of  metal  articles. 
He  is  celebrated  for  fais  designs  for  articles  of 
daily  use,  executed  in  exquisite  t^ssical  taste, 
as  well  as  for  more  amUtious  efforts  like  tfae 
vases  decorating  tfae  railing  in  front  of  the  Brit- 
ish Museum,  and  the  lions  on  the  posts,  since 
placed  in  tfae  Museum;  the  mantelpiece  in  the 
dininff  room  of  Dorchester  House,  Park  Lane; 
and  the  mosaics  designed  to  fill  the  spandrels  un- 
der the  dome  of  St.  Paul's.  His  greatest 
achievemrait,  however,  is  the  Duke  of  Welling- 
ton monument  in  St.  Paul's  Cathedral,  probably 
the  finest  work  of  its  kind  in  England.  From 
1860  his  life  waa  devoted  to  its  accomplisfamait, 
altiiougfa  fae  did  not  live  to  see  it  placed  in  its 
final  position.  The  monument  is  marked  by 
vigorous  and  original  execution,  and  by  great 
dignity  and  unity  of  design.  The  two  powerful 
groups  of  "Tmtn  Tearing  Out  the  Tongue  of 
Falsehood"  and  "Valor  IViumpfaing  Over  Cow- 
ardice," which  decorate  the  canopy  above  the 
edifice  are  comparable  to  the  best  work  done 
in  sculpture.  He  was  almost  imreco^ized  and 
little  appreciated  by  the  British  public.  Al- 
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though  his  training  was  clauical,  his  work  is 
strikingly  free  from  the  mannered  classicism  of 
his  day,  and  he  was  unqneBtitmabhr  the  sreatesfc 
seulptor  of  the  period  in  England.  Gcmanlt 
H.  StannuB,  Alfred  Btevott  amd  hi*  Work  (Lon- 
don, 1891). 

STEVENS,  Bknjamtn  .  Fbanklin  (1833- 
1802).  An  American  bibliographer,  born  at 
Bamet,  Vt.  He  joined  his  brother  Henry  in 
London  in  1860,  for  many  years  had  charge  of 
the  Chiswick  Press,  acted  as  agoit  for  American 
libraries,  and  United  StaAes  dl^atch  agoit. 
For  over  30  years  he  uid  his  agents  searched 
the  archives  of  England,  Fnmce,  Holland,  and 
Spain  for  papers  rebting  to  America.  His  pub- 
lications include:  Atnerioan  Manusoriptt  in 
European  Archwea  (1887);  Campaign  in  Vir- 
ffinia  in  It 81  ( 1888) ;  FaositnUea  of  ManuaeripU 
in  European  Arohiveg  Relating  to  America, 
177S-63  (25  vols.,  1889-98);  Gen.  Sir  WHUam 
Eow&a  Orderly  Book  at  Charlettovmt  Boston, 
and  Balifaa  (1890) ;  Cohmhua,  KU  Own  Book 
of  Prinilegee,  1502  (1893) ;  IntrodwOUm  to  Cal- 
endar of  Amerioan  Papert  in  tho  Earl  of  Dart- 
mouth's Collection  (1895). 

STEVENS,  Ebbnxzb  (1761-1823).  An 
American  soldier,  born  in  Boston,  Mass.  He  en- 
listed as  a  lieutenant  in  a  Rhode  Island  artil- 
lery regiment  id  May,  1776,  and  by  suecessiTe 

Sromotions  rose  to  the  rank  of  lieutenant-coloael 
1  April,  1778,  serving  in  the  expediti<m  against 
Quebec  (177fi)(  and  oommanding  the  artillery 
at  ncmderoga,  at  Freeman's  Farm,  and,  for  a 
time,  at  Yoiftown.  He  was  one  of  the  founders 
of  the  Society  of  the  Cincinnati,  became  promi- 
nent as  a  merchant  in  Kew  York,  and  was  made 
a  major  general  of  militia. 

STEVENS,  Edwabd  (174&-1820).  An  Amer- 
ican soldier.  He  was  bom  in  Colpeper  Co.,  Va., 
became  colonel  of  Virginia  militia  early  in  1775, 
was  in  command  at  tlu  ■kirmish  at  Great  Bridge 
(Dee.  9,  1770),  saved  part  of  Washington 
army  from  capture  at  Brandywine  (Sept.  11, 
1777),  served  with  gallantry  and  marked  ability 
at  Ciermantown,  Camden,  and  Guilford  Court 
House,  and  beoaine  •  brigadlw  general  of  ndlitU 
in  1779. 

STEVENS,  Edwin  AtrauBTUS  (1795-1868). 
An  American  oi4>italist,  railroad  onanizer,  and 
shipbnildfir,  bom  at  Hoboken,  N.  J.  With  his 
brothers  J.  0.  Stevens  and  Robert  L.  Stevens 
(q.v.)  he  succeeded  to  the  large  shipping  and 
railroad  interests  Of  their  fethw,  John  Steves 
(<^.v.),  and  became  one  of  the  most  jprominent 
railroad  organizers  in  the  United  States.  J.  G. 
and  E.  A.  Stevens  assisted  their  brother  in  the 
design  and  construction  of  a  high-speed,  iron- 
hulled,  seagoing  ironclad  of  6000  tcms  and  16% 
knots  (estimated)  speed.  This  vessel  was  au- 
thorized by  Congress  and  bo*  ked  was  laid  in 
1854,  but  she  was  never  oompleted,  8ts  is 
commimly,  bat  erroneously,  called  the  Stevena 
Floating  Battery.  After  the  death  of  Robert, 
the  work  was  directed  by  E.  A.  Stevens.  About 
1863  the  United  States  govemmoit  relinquished 
ita  claim  on  the  vessel.  Hr.  Stevens  continued 
its  construction  until  his  death  in  1868,  and  in 
his  will  he  left  $1,000,000  for  its  completion, 
directing  that  it  ^ould  be  givoi,  when  finished, 
to  the  State  of  New  Jersey.  IIm  bequest  was 
expended  without  achieving  its  object;  and, 
porsaant  to  subsequent  litigation  instituted  by 
the  heirs  of  Uie  Stevens  estate,  the  uncompleted 
ship  was  sold  for  old  iron  in  1880.  Another 
vemel  built  by  E.  A.  Stevens,  the  yavgatw^ 


was  accepted  by  the  Federal  government  and 
was  used  dtiring  the  Civil  War.  He  foimded  the 
Stevens  Institute  of  Technology  (q-v.). 

STEVENS,  Fbuvk  Lznoout  (1871-  ). 
An  American  plant  pathologist,  born  near  Syra- 
ctise,  N.  Y.  He  was  educated  at  Hobart  and 
Rutgers  colleges,  at  Ohio  State  University,  at 
the  University  of  Chicago  (Ph.D.,  1900),  and 
at  Bonn  and  Halle.  He  was  professor  of  botany 
and  v»etable  pathology  in  1902-12  at  the 
North  Carolina  College  of  Agriculture  and  Me- 
chanical Arts,  and  S>t  sune  years  vras  biolo- 
gist  of  the  Nmth  GfUroUna  Agricalture  Ek- 
periment  Station.  In  1912-14  he  was  desii  of 
the  CoU^  of  Agriculture  and  Mechanical  Arts 
in  the  Universi^  of  Porto  Rico,  and  thence- 
forth held  the  chair  of  plant  pathology  at  the 
UniverBity  of  Illinois.  In  1910  he  served  as 
preeidrat  of  the  American  Phytopathological  So- 
oie^.  He  is  coauthor  of  The  Hill  Readers 
(1906):  Praatioal  Arithmetic  (1900);  Diaeaae% 
of  Eoonomio  PlanU  (1910) ;  The  Fungi  which 
Gauge  Plant  Dieeaee  (1913). 

STEVENS,  GunGB  BABKm  (1854-1906).  An 
American  theologian,  bom  at  Spencer,  Tioga 
Co.,  N.  Y.  He  nuduated  at  the  University  of 
Rochester  in  1877  and  at  Yale  Divinity  School 
in  1880.  He  was  pastor  of  the  First  Congrega- 
tional Church  in  Buffalo  (1880-82)  and  of  the 
Firrt  Ftesbyterian  Church  in  Watertown,  N.  Y. 
(1882-86),  and  then,  after  a  year's  study  at 
Jma,  heciuiie  professor  of  New  Testunent  criti- 
einn  and  interpretation  at  Yale;  In  1895  he 
was  tewwfared  to  the  chair  of  ^vtematic  the- 
ology. He  wrote  The  PauUne  Theology  ( 1892)  j 
The  Johamnine  Theology  (1894) ;  A  Short  Com' 
mentary  on  Oalatiane  (1894) ;  The  Measagea  of 
Paid  (1900;  new  ed.,  1912);  The  Messagea  of 
the  Apostlee  (1900;  2d  ed.,  1911) ;  The  Teach- 
ing of  Jeeu*  (1901;  2d  ed.,  1909) ;  The  Chrie- 
tian  Doctrine  of  £taIi»#{oM  (1906). 

8TBVEN8,  Hsmr  (1810-60).  An  Ame^can 
hibli(^apher,  bom  at  Bamet,  Vt.  He  graduated 
at  Yale  in  1843  and  studied  law  at  Harvard. 
He  visited  England  in  seardi  of  Americans  in 
1846,  and  remained  there,  acting  as  purchasing 
agent  for  the  British  Museum  and  for  many 
libraries,  public  and  private,  among  which  was 
the  Lenox  Library  of  New  York,  whose  collec- 
tion of  Americana  he  formed.  He  published 
bibliographical  catalognee  and  pamphlera,  prised 
for  their  minute  aceunu^,  and  made  a  colwotion 
of  Franklin  documents  which  was  purchased  by 
the  United  States  government.  Of  his  numer- 
ous publications  the  more  noteworthy  are:  Cata- 
logue RoMOnmi  of  Englieh  Btblee  (1854) ;  Oata- 
logue  of  Amerioan  Bookt  in  the  Library  of  the 
Britieh  Mueeam  ( 1867 ) ;  Bihliotheca  Amerieana 
(1861);  BiUiotheoa  Bietorica  (1870);  Higtori- 
oal  CoUeoNoM  (1861-86) ;  Who  SpoiU  our  Tfeto 
Englith  Books  (1886);  ReooUeotiona  of  Jamn 
Lenoa  (1886). 

STEVENS,  Isaac  Iroalls  (1818-62).  An 
American  soldier  and  administrator,  born  at 
North  Andover,  Mass.,  and  graduated  at  West 
Point  in  1839.  He  joined  G^eral  Scott's  army 
in  Mexico  as  adjutant  of  engineers  in  1847,  and 
was  in  its  important  engagements.  In  1849  he 
became  assistant  in  charae  of  the  United  States 
Cwut  Surv^  oflBee  at  ^^shington,  but  resigned 
from  the  am^  in  1862  to  accept  tiie  govemorahip 
of  Washington  Territory.  In  1855  the  Wash- 
ington Indians  revolted.    Stevens  at  once  sup- 

Sressed  the  insurrectim,  and  arrested  Chief 
ustice  Lander,  who  had  issned  write  of  habeas 


Digitized  by 


Google 


Bl'JBViUIB 


5M 


8TEVBNS 


corpus  for  Indian  prisoners.  On  the  outbreak 
of  the  Civil  War  he  was  commlssioDed  colonel 
of  the  Seventy-ninth  New  York  Volunteers,  and 
later  was  promoted  to  the  rank  of  bri^idier 
general.  He  took  part  at  Stone  River  and 
SeceauonTille.  On  July  4,  1862,  be  was  pro- 
moted to  the  rank  d  major  gma^l.  and  during 
August  took  part  in  the  campaign  in  northern 
Vii^inia,  fighting  at  the  second  battle  of  Bull 
Run  and  at  Chantilly.  At  the  latter,  while 
leading  a  charge,  he  was  killed,  Sept.  I,  1862. 
He  published  Oampaigiu  of  the  lUo  Orande  and 
Meaioo  (1861). 

8TEVXNS,  JOBH  (1749-18S8).  An  Amoi- 
ean  inventor,  engineer,  and  stcnmboat  builder. 
He  was  bom  in  New  York  City,  and  in  1768 

Saduated  at  King's  (now  Columbia)  CoU^. 
e  then  studied  law,  and  in  1771  was  admitted 
to  the  bar.  In  1790  he  petiticmed  Congress  for 
l^islation  for  the  protection  of  American  in- 
ventors, and  through  his  efforts  a  bill  was  passed 
which  laid  the  foundations  for  the  present  patent 
syatrat  of  the  country.  In  1788  he  began  er- 
periments  as  to  the  motive  power  of  steam,  and 
in  1792  tocdc  out  two  patents  for  marine  enginee 
under  the  new  law.  Subsequently,  with  Nicholas 
Roosevelt  and  Robert  R.  Livingston,  he  built  a 
steamboat,  and  sought  from  the  New  York  State 
L^^ature  the  exclusive  ri^ht  of  navigation 
of  the  Hudson  River,  but  his  boat,  completed 
in  1801,  failed  to  fulfill  the  speed  conditions  im- 
posed, and  Livingston  later  bewne  associated 
with  Fnltm  in  his  suoceesfal  attempt.  In  1804 
he  built  a  twin-screw  steamship,  and  in  1807, 
with  his  son  R.  L.,  built  the  paddle-wheeled 
steamboat  Phaenia,  which  was  in  successful 
op^ation  only  a  few  days  after  Fulton's  Cler- 
mont. The  Phcenia  was  shut  out  by  the  monop- 
oly of  Fulton  and  Livingston,  but  was  operated 
for  six  years  on  tiie  Ddaware  River,  to  reach 
which  the  Phoentm  sailed  around  from  New  York 
City,  being  thus  the  first  steamship  to  navl- 

gEite  the  ocean  succesafully.  In  October,  1811, 
e  established  the  first  steam  ferry  in  the 
world  (Hoboken  to  New  York  City).  He  in- 
vented many  improvements  in  boat  and  engine 
ccmstruction,  and  designed  in  1812  a  circular 
Ironclad  fioating  battery  for  harbor  defense. 
In  1826  he  constructed  a  locomotive  model  of  his 
own,  which  he  exhibited  in  operation  in  Hoboken 
— said  to  have  been  the  first  locomotive  ever 
to  run  on  a  teack  in  America.  See  Asmm 
Plahl 

STEVENS,  Joan  Ausmr  (1795-1874),  An 
American  banker  and  financier,  born  in  New 
York  City.  He  graduated  at  Yale  in  1813  and 
in  1818  became  a  partoer  in  the  extensive  mer- 
cantile business  of  his  father,  Ebenezer  Stevens, 
in  New  York  City.  During  the  Civil  War  he 
was  one  of  the  principal  financial  advisers  of 
the  gwemment,  and  his  greatest  public  service 
was  rendered  as  chairman  of  the  famous  "treas- 
ury notes  committee"  of  New  York,  Boston,  and 
Philadelphia  bankers,  which  played  a  prominent 
part  in  placing  the  first  7-30  and  later  war 
loans. 

STEVENS,  John  Austin  (1827-1910).  An 
American  author,  born  in  New  York  City.  He 
graduated  at  Harvard  in  1846;  was  secretuy 
to  the  New  York  Chamber  of  Commerce  from 
18(ffi  to  1868;  and  later  was  for  some  years 
librarian  of  the  New  York  Historical  Society. 
He  founded  the  Socie^  of  the  Sons  of  the  Revo- 
lution and  the  Loyal  League.  In  1877  he  estab- 
lished the  Jfotfoajne  of  Amerioan  Bittmry,  of 


which  he  was  the  editor  until  1883.  His  publi- 
cations include:  The  Valley  of  the  Rio  Grande 
{ 1864 ) ;  Colonial  Records  of  the  New  York  Cham- 
ber of  Commerce  (1867);  The  Eapedition  of 
Lafayette  agoiimet  Arnold  (1878);  of  Al- 
bert QaUatin  (1884).  in  the  "American  States- 
men Series";  New  York  City  «n  the  Nineteenth 
Century  (1901). 

STEVENS,  John  F.  ( 18S3-  ) .  An 
American  civil  and  railroad  engineer  and  execu- 
tive. He  was  twm  at  West  Oardiner,  Me.,  and 
after  a  course  of  technical  training  was  assistant 
engineer  of  the  ci^  of  Minneafiolis  (1874-76). 
Thereafter  till  1889  he  was  eonnected,  as  an 
engineer,  with  various  railw&yv.  He  then  saw 
service  with  the  Qreat  Northern,  being  its  gen- 
eral manager  in  1902-03,  and  with  the  Chicago, 
Rod£  Island,  and  Pacific  Railway,  of  which  ne 
was  second  vice  president  in  1904-06.  From  his 
activity  as  a  railway  engineer  Stevens  was  called 
in  1905  to  be  chief  engineer  of  the  Panama 
Canal  (q.v.),  and  lie  was  largely  reeponsible  for 
the  plana  which  were  fidlowed  in  the  construc- 
tion of  that  vatemiw.  He  resigned  April  1, 
1907.  In  Febmary-Mardi  of  that  year  he  was 
also  chairman  of  the  Isthmian  Canal  Commis- 
sion. Subsequently  be  was  vice  president  of  the 
New  Y<»-k,  New  Haven,  and  Hartford  Railroad  in 
charge  of  operation  until  1909,  and  president  of 
several  railways  in  the  Northwest  in  1909-11. 

STEVENS,  John  Luvitt  (1820-96).  An 
American  journalist  and  diplomat,  bom  at 
Mount  Venum,  Me.  In  1860  he  became  aiaoeiato 
editor  of  the  Kennebec  (Me.)  /oumai,  and 
in  1857  chief  editor  of  the  paper.  He  was  an 
advocate  of  the  Republican  party,  which  he 
helped  to  organize  in  Maine.  Be  was  Minister 
Resident  to  Unmiay  and  Paraguay  in  1870-73, 
to  Sweden  and  Norway  in  1877-83,  and  to  the 
Hawaiian  Islands,  hia  title  being  changed  to 
Minister  Plmipotei^ary  in  1890,  after  a  year  at 
this  last  post.  Up«i  the  outbreak  of  a  revolu- 
titm  against  the  n^al  government  in  1893  and 
the  establishment  of  a  provisional  government 
(see  Hawaiian  IsLAvme,*  Biatory)  Stevens  es- 
tablished a  protectorate  over  the  islands.  This 
action  was  disavowed  try  the  Secretarv  of  State 
of  the  United  States,  and  subsequently  Stevens 
was  recalled;  but  he  was  exonerated  by  the 
Senate.  His  publications  include  a  scholarly 
B^tory  of  Quatavue  AdoIpAtw  (1884)  and  Pio- 
tureeque  BoABoM  (1894). 

BTBVENS,  LOLUir  M.  N.  (1844-1914).  An 
American  temperance  worker,  bom  at  Dover,  Me. 
She  was  educated  at  Foxcroft  Academy,  taught 
school  for  a  time,  and  was  married  to  Michael 
Stevens  of  Portland,  Me.,  in  1867.  In  1874  she 
assisted  in  organizing  the  Maine  Woman's  Chris- 
tian Temperance  Union,  of  which  she  was  treas- 
urer in  1874-77  and  thenceforth  presidrat  until 
her  death.  She  was  vioe  president  of  tiie  Na- 
tional W.  C.  T.  U.  in  1894-98,  and  after  the 
death  of  Miss  Frances  Wiltard  (q.v.)  in  the  lat- 
ter year  was  ite  president  until  ner  own  deatli. 
Mrs.  StevoiB  was  a  lady  manager  of  the  Chicago 
Exposition  in  1802-93,  and  served  as  Maine  rep- 
resentative on  the  National  Conference  of  Chan- 
ties and  Correction  for  many  years.  In  1911 
she  received  the  honorary  degree  of  A.M.  fran 
Bates  College.  Selections  from  her  addresses 
were  published  in  1914. 

SEVENS,  PHtNEAs  (1707-66).  A  colonial 
soldier  in  America,  bom  at  Sudbury,  Abss. 
About  1711  he  removed  with  his  fatiier  to  Rut- 
land, N.  H.  (now  In  Vmnont),  and  in  1723  was 
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a  captive  for  a  time  amcHig  the  Abnaki  Indiana 
on  toe  St.  Francis  River.  He  was  one  of  the 
pioneer  settlers  of  "Township  No.  4"  (now 
Charlestown,  N,  H.),  and  in  April,  1747,  during 
King  Oeorge'i  War,  aa  oommandant  of  the  fort 
there,  repeUed  the  attadc  of  400  French  and  In- 
dians under  Niverville.  He  was  twice  (1748 
and  1762)  sent  to  Canada  to  newotiate  an  ex- 
change of  prisoners.  The  journal  kept  by  him 
during  his  first  trip  to  Canada  is  printed  in 
the  New  Samptkire  Hittorioal  CoUectione,  toL 
T,  and  that  kept  during  his  second  trip  is  printed 
in  TraveU  tn  the  American  Ctdonies,  edited  by 
N.  D.  Mereneaa  (New  York,  1916). 

STEVENS,  Robust  Livikoston  (1787-18S0). 
An  American  inventor  and  marine  engioeer,  son 
of  John  Stevens  (q.v.),  bom  in  Hob(»ten,  N.  J. 
He  applied  the  wave  line  to  shipbuilding,  in- 
vented a  percussion  shell  (the  rights  to  which 
were  bouj^t  by  the  government),  was  one  of 
the  first  vo  use  anthracite  coal  in  steam  naviga- 
tion, and  introduced  many  improvonraita  in  tibe 
construction  of  steamships  ana  nuirine  engines. 
In  1842  he  was  commissioned  1^  the  government 
to  build  the  first  ironclad  wanhip  ever  cm- 
stmeted,  generally  known  as  the  Bteveiu  Float- 
ing  B<Merjf,  but  he  died  without  completing  it. 
See  STKVBNa,  Edwik  Attoubtus. 

STEVENS,  Thaiweus  (1702-1868).  An 
American  statesman  and  congressional  leader, 
bom  at  Danvill^  Vt.,  April  4,  1792.  He  gradu- 
ated at  Dartmouth  CoU^  in  1814;  tau^t 
school  in  York,  Pa.,  and  studied  law;  b^n  to 
practice  in  Get^sbUig,  and  removed  to  liui- 
caster,  Pa.,  in  1842.  In  1883  he  served  in  the 
State  L^slature,  and  was  an  early  advocate 
of  n^rro  suffrage.  Stevens  affiliated  with  the 
Anti-Masonic  party  (see  Anti-Masons),  and 
was  active  at  its  Baltimore  convention  in  1831; 
but  from  the  time  of  his  election  to  the  L^s- 
lature  he  acted  with  the  Whigs.  His  career  in 
the  Lqpalature  was  varied,  but  indicative  of 
his  energy  and  ahilify;  he  commered  the  "ma- 
chine" in  hie  own  party,  and  in  l>ecember,  1849, 
took  his  seat  in  Congress.  During  two  terms 
there  he  opposed  not  only  the  Fil^tive  Slave 
Law,  but  UBO  every  form  of  concession  to  the 
South.  He  took  a  leading  part  in  the  forma- 
tion of  the  Republican  party  in  Pennsylvania. 
After  an  interval  of  six  years  devoted  to  the 
practice  of  law  he  returned  to  Congress  in  1859, 
and  from  then  until  his  death  was  the  recog- 
nised leader  of  the  House  of  Repreemtatives, 
being  chairman  of  the  Committee  on  Ways  and 
Means  throughout  the  war,  and  later  chairman 
of  what  was  then  the  equally  important  Com- 
mittee on  Reconstruction.  He  was  regarded  as 
the  most  radical  antislavery  advocate  in  Con- 
gress, and  was  the  most  powerful  opponent  of 
the  presidential  plan  of  reconstruction.  Stev- 
ens was  one  of  the  authors  of  the  so- 
called  Wade-Davis  Reconstruction  Bill  of  1865 
and  reported  the  Reoonatruction  Act  <rf  1867 
from  tne  conunittee  of  which  he  was  chair- 
man. (See  RBOONsnucnoN.)  He  was  chair- 
man of  the  House  committee  in  charge  of  the 
impeachment  of  President  Johnson  (q.v.).  He 
died  at  Washington,  Aug.  11,  1868.  Consult 
E.  B.  Callender,  Thaddeua  Stevens  (Boston. 
1882),  and  S.  W.  McCall.  Thaddeua  Stevena,  in 
"American  SUtesmen  Soriee"  (ib.,  1909).  See 
also  Woodbnm,  Tkaddeut  Steven*  (In^iuupolia, 
1913). 

STEVENS,  Waltkb  LB  Cqhtk  (1847-  ). 
An  American  ph^idst   He  was  bom  in  Ck>rdon 


Co.,  Ga.,  graduated  from  the  University  of 
South  Carolina  in  1808,  and  later  studied  at 
Strassburg,  Berlin,  and  Zurich.  After  teaching 
for  several  years  in  the  South  he  was  an  in- 
structor at  Cooper  Institute,  New  York,  and 
professor  succeeaively  at  Packer  Institute, 
Rensselaer  Polytechnic  Institute,  and  Washing- 
ton and  Lee  University  (from  1898).  Stevens 
made  special  researches  in  physiological  optics 
and  acoustics.  He  revised  Steele's  Physics 
(1886),  and  contributed  to  works  of  reference 
and  to  scientific  journals. 

STEVENS,  William  Abnold  (1S39-19I0). 
An  American  philologiet  and  Baptist  theologian, 
bom  at  Qranville,  Ohio.  He  graduated  from 
Denison  Universi^  in  1862  and  then  studied 
at  the  Rochester  Toeol<^cal  Seminary,  and  later 
at  Harvard,  Leipsig,  and  Berlin.  From  1877 
until  bis  death  he  was  professor  of  New  Testa- 
ment interpretation  at  the  Rochester  Theologi- 
cal Seminaiy.  His  publications  include:  Sel^ 
Orations  by  Lyeias  (1876) ;  Comrrwntary  on  the 
Epistles  to  the  Theesalonians  (1887);  Outlint 
BoMdbook  of  the  Life  of  Christ  (1892),  with  E. 
D.  W.  Bnrt<m;  A  ffarmoHy  of  the  GoeptAs  for 
Bittorioal  Studg  (1894;  3d  ed.,  1906),  also 
with  Burton;  Life  of  the  Apostle  Paul  (1894). 

STEVENS  nrSTlTUTE  OF  TECHNOL- 
OOT.  An  engineering  school  founded  in  1870, 
in  Hoboken,  N.  J.,  by  Edwin  A.  Stevens,  who 
bequeathed  to  it  a  block  of  land  and  9660,000. 
The  school  was  opened  for  instruction  in  1871, 
with  Henry  Morton  as  first  president.  The 
courses  include  Gaining  in  applied  mathematica, 
tiieoT^  of  machine  constraction,  mechanical 
drawing  and  designing,  shop  practice  in  experi- 
mental mechanics,  physics,  cQonistry,  and  ap- 
plied electricity.  English  branches  and  modern 
languages  are  also  Uu^ht.  Admission  to  the 
institute  is  by  examination  only.  The  onlpr  de- 
gree conferred  is  that  of  Mechanical  Engineer. 
In  1915  the  endowment  was  91,426,000;  Uie  an- 
nual income  abont  $190,000.  The  ground  and 
buildings  were  valued  at  $600,000  with  a  total 
estimated  value  of  $2,600,(XM)  for  the  property 
under  the  control  of  t^e  institute.  There  were 
in  1916-16  453  students  with  37  instructors. 
In  the  academic  department  there  were  238 
students  wit^  13  instractors.  The  library  con- 
tained about  1 1 ,000  volumes.  Aloumder  0. 
Humphrays  became  president  in  1901. 

STBTloroON,  Adlaz  Ewme  (1836-1014). 
An  American  politician.  Vice  President  of  the 
United  States  in  1893-97.  He  was  bom  in 
Christian  Co.,  Ky.,  educated  at  Centre  Collc^, 
Danville,  Ky.,  but  removed  with  his  parents  to 
Bloomington,  III.,  before  graduating.  At  Bloom- 
ington  he  studied  law  and  In  1857  was  admitted 
to  the  bar.  He  was  a  master  in  chancery 
(1860-64),  became  prominent  in  Democratic 
local  politics,  and  was  a  memlier  of  the  44th 
Congress  (1876-77),  and  of  the  46th  Congress 
(1879-81).  Aa  First  Aadataat  PoBtmaater-Gen- 
eral  during  Cleveland's  flrst  administration  he 
antagonized  civil-service  reformers  by  his  eweep- 
ing  removals.  In  1892  he  was  in  the  Illinois 
delegation  to  the  Democratic  Convention  by 
which  he  was  nominated  for  Vice  President  on 
the  Cleveland  ticket,  which  was  elected.  In 
1897  he  was  appointed  by  President  McKinley 
a  member  of  the  bimetallic  commission  sent 
to  Europe.  In  1900  he  was  uain  tte  candidate 
of  the  Democratic  party  for  Vice  President  and 
in  1908  the  Democratic  candidate  for  Governor 
of  IlUm^. 
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STEVSNSON,  Edwabd  Luthkb  ( 1860- 
).  An  American  cartographer  and  hie- 
torian,  bom  at  Rozetta,  111.  He  graduated  from 
Franklin  (Indiana)  Coll^  and  then  studied  at 
JoluiB  Hopkins,  Jena,  Halle,  and  Heidelbwff 
(Ph.D.,  1891).  He  was  professor  of  history  ai 
Rutgers  College  from  1891  to  1910,  when  he 
was  appointed  secretary  of  the  Hispanic  Society 
of  America.  In  1913  he  was  decorated  Knight 
of  the  Royal  Order  of  Isabella  the  CattioUc  of 
Spain,  in  recognition  of  his  achievements  in 
cartography,  a  subject  on  which  he  became  the 
leading  American  authorii^.  His  publications 
include :  Mope  lUu^vUng  the  Bariv  Eaplontion 
amd  DUwoery  of  Am^rioa,  1S0S-15S0  ( 1903-06) ; 
The  Marwte  World  Chart  of  Nicolo  de  Camerio 
Januentit  ( 1908 ) ;  £arlff  Bpaniah  Cartography 
of  the  Neic  World  (1900);  Atlat  of  Portolan 
Charts  (I91I);  WUlent  Janitoon  Blaeu,  1571,- 
16S8  (19H) ;  Portolan  AtUu  Joan  Martinea  m 
Meanna  ano  158i  (191S). 

STEVENSON,  John  Jaios  (1841-  ). 
An  American  get^o^st,  bom  In  New  York  City. 
He  graduated  in  IMS  at  New  Yoric  University, 
where,  after  two  years  ( 1869-71 )  as  professor 
of  chemistry  at  West  Virginia  University,  he 
served  as  professor  of  geoK^_  until  1909.  In 
1873-74  and  1878-80  he  was  geologist  on  the 
United  States  Geological  Survey.  He  also  served 
on  the  Pennsylvania  Geolopcal  Survey  in  1875- 
78  and  in  1881-82.  He  was  president  of  the  (Geo- 
logical Society  of  America  in  1808.  His  publlcEi* 
tions  include:  The  Geology  of  a  Portion  of  CoUh 
rado  Baplored  and  Buniyed  in  187S  (1870); 
Report  of  Progren  in  the  0reene  ofwi  WaiK- 
ington  Diatriot  of  the  Bituminoue  Coal  Fielde 
of  Wettem  Pmneyimtnia  (1876);  Report  upon 
Geological  Bwamvnatione  in  Bouthem  Colorado 
and  yorthem  ^eto  Meaioo  during  1878  and 
1879  (1881);  Origin  of  the  Pentteylvania  An- 
thnunte  (1893) ;  Carhoniferoue  of  the  Appalach- 
ian Baein  ( 1903-07 ) ;  Formation  of  Coal  Bede 
(1911-13);  and  many  other  eontiibiitioiia  of 
permanent  importance. 

STEVENSON,  JOSDH  (1806-96).  A  Scot- 
tish historian  and  antiquary,  bom  at  Berwick- 
upon-Tweed.  In  1834  he  became  a  subcommis- 
sioner  of  the  public  records,  Ixmdon.  He  was 
ordained  a  priest  in  the  Church  of  E!ngland 
(1839),  but  his  studies  in  the  Reformation 
period  of  English  history  led  him  to  the  Roman 
Catlu^le  ehunh  (1863).  In  1877  he  entered 
the  Society  of  Jesus.  At  the  suggesticm  ol 
StevMison,  the  English  government  b^;an  in 
1857  the  valuable  Chroni^ee  and  Memoriale  of 
Oreat  Britain  and  Ireland,  otherwise  known  as 
the  Rolle  Seriea.  The  government  also  sent  him 
to  Rome  in  1872  to  make  an  exhaustive  examina- 
tion of  the  Vatican  archives.  Tlie  13  volumes 
of  his  manuscript  still  remain  unpublished  in 
the  Public  Record  OflSee.  Stevenson  edited 
nearly  60  works  for  the  leading  learned  societies, 
among  the  most  important  of  which  are  eight 
volumes  of  The  Church  Biatoriane  of  England 
( 1863-66 ) ,  and  the  Siatory  of  Mary  Stewart  hy 
her  secretary  Claude  Nau  (1883). 

STEVENSON,  J(06EPH)  Robb  (1866-  ). 
An  American  Presbyterian  minister  and  educa- 
tor, bom  at  Lieonier,  Pa.  He  graduated  from 
Washington  and  Jefferson  College  in  1886  and 
from  McCormick  Tbeolc^eal  Seminary  in  1889, 
and  studied  at  the  University  of  Berlin  in  1889- 
90.  After  a  Western  pastorate  he  was  adjunct 
professor  (1894-97)  and  professor  (1897-1902) 
of  ecclesiastical  history  at  McCormick.   He  was 


minister  of  the  Fifth  Avenue  Presbyterian 
Church,  New  York,  in  1002-00,  and  of  the  Brown 
Memorial  Church,  Baltimore,  in  1900-14.  In 
the  latter  year  he  succeeded  F.  L.  Patton  as 
president  u  Prinoeton  Tbedlo^eal  Seminary. 
In  1916  lie  was  elected  moderator  of  the  General 
Assembly  of  his  church. 

STEVENSON,  Matilda  Coxe  (n^  Evahs) 
(1856-1915).  An  American  ethnologist,  bora 
at  San  Augustine,  Tex.  In  1872  she  was  mar- 
ried to  James  Stevenson,  an  ethnologist  (died 
1888),  with  whom  she  spent  13  years  in  ex- 
plorations of  the  Rocky  Mountain  r^on.  After 
1889  she  was  on  the  ataff  of  the  Bureau  of 
Ameriesn  Ethnology  of  the  Smithsonian  Insti- 
tuti<ni.  Mrs.  Stevenson  explored  the  cave,  cliff, 
and  mesa  ruins  of  New  Mexico,  studied  all  the 
Pueblo  tribes  of  that  Stote.  and  in  1904-10 
made  a  special  study  of  the  Taos  and  Tewa 
Indians.  She  was  the  author  of  ZuHi  and  the 
ZuMana  (1881);  Religioua  Life  of  the  ZuM 
Child  (1887) ;  The  Bia,  ZuM  Scalp  Oeremoniala 
(1890);  ZuM  Ameeatrol  Goda  and  Maaka 
(1898);  The  ZuM  Indiam:  Th«ir  Mythology, 
Eaoterio  Fratemitiea,  and  Oeremomea  (1904). 

STEVENSON,  Rosnn  <  1772-1850) .  A 
Scottish  engineer,  born  at  Glasgow.  He  was  edu- 
cated at  .^derson's  Coll^^  Glasgow,  and  at 
Edinburgh  University,  and  his  progress  in  the 
study  of  en^eering  was  so  rapid  tliat  in 
1791  he  was  intrusted  with  the  erection  of  a 
lighthouse  on  Little  Cumbrae.  During  47  years' 
smrioe  as  engineer  and  inspector  of  lighthouses, 
he  planned  and  constructed  23  lighthoiiaes  round 
the  Scottish  coasts,  with  the  catoptric  illumina- 
tion, and  his  invention  of  intermittent  and 
flashing  lights.  The  most  remarkable  of  these 
structures  was  that  on  the  Bell  Rock  (q.v.). 
The  enterprise  was  unprecedented  in  lighthouse 
engineering,  for  Bell  Rock  was  washed  except 
by  lowest  c^b  tides.  Stevenson  was  the  autlior 
of  four  volumes  of  raofessional  printed  reports, 
a  large  work  on  The  S«U  AoeXi  LighvwuMe 
(Edinburgh,  1824),  and  aMcIee  in  important 
reference  works. 

His  sons  Alan  (1807-66).  David  (1816-86), 
and  Thomas  (1818-87)  were  also  noted  light- 
house engineers,  and  writers  in  the  field  of 
their  specialtv.  Thomas  was  the  father  of 
Robert  Louis  Stevenson.  Consult  David  Steven- 
son, Li4e  of  Robert  Btevenaon  (Edinbui^h,  1878). 

See  LiQHTHOPBE. 

8TBVBNS0K,    RoBisr    Aiah  Mdwbbat 

( 1847-1900) .  An  English  art  critic,  a  cousin  ot 
Rotwrt  Louis  Stevenson.  He  was  bora  in  Edin- 
burgh,  graduated  with  the  master's  degree  from 
Sidney  Sussex  Coll^,  Cambridge,  and  studied 
art  in  the  Edinburgh  School  of  and  in  Paris 
and  Antwem,  but  never  practiced  painting  ex- 
tenuvely.  From  1889  to  1803  he  was  professor 
of  flue  arte  at  Untrerrity  Collie,  Liverpool, 
and  from  1898  art  oritlo  on  the  Poll  MaU 
Gaaette.  He  was  one  of  the  most  ^fted  and 
just  of  English  critics.  His  sympauiies  were 
with  the  Impressionist  school,  but  his  judgment 
was  impartial,  and  he  possessed  a  keen  analyti- 
cal mind  and  an  effMtive  style.  His  worlcs 
include:  Engrooing  (1886).  from  the  French  of 
Delaborde;  Peter  Paul  Ruben*  (1898) ;  The  Art 
of  Velazqueg  (1895);  VeUuqueg  (1899);  and 
an  Eaaay  on  Raebum  (1000). 

STBvjsNBON,  Robert  Lovib  (properW 
ROBSBT  Lewis  Balfoub)  (1860-04).  A  Scot* 
tish  romancer,  essayist,  and  poet,  bom  In  Edin- 
burgh, Nov.  13,  1860,  the  only  son  of  Thomas 
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Stevenson,  a  distingnished  lighthouse  engineer. 
After  education  at  variouB  schools  and  under 
private  tutors,  he  entered  Edinburgh  Unlver- 
nty  in  1867,  intending  to  become  an  engineer. 
On  tills  profeerion  he  turned  his  back  in  1871j 
and,  aft^  partially  reeoverlag  from  an  illness 
in  which  nervous  exhaustion  and  ptilmonary 
symptoms  were  combined,  prepared  for  the  bar, 
to  which  he  was  called  in  1876.  He  had 
already  written  several  essays  and  tales  and 
some  verse,  chiefly  with  a  view  of,  in  his  own 
forcible  phrase,  ''playing  the  sedulous  ape"  to 
the  great  masters.  His  bent  to  a  literary  career 
was  encouraged  by  the  friendship  of  Edmund 
Oosse,  Andrew  Lang,  and  Sidney  Colvin,  whmn 
h«  mrt  in  Londxm.  A  canoeing  trip  in  Belgium 
and  Frauoe  and  a  waUdng  tour  in  the  Cftrennea 
furnished  material  for  An  Inlaitd  Voyage  ( 1878) 
and  Travelt  leiih  a  JOonkey  (1870).  sketches  in 
which  he  gave  full  proof  of  his  exquisite  literary 
art.  Without  attracting  much  attention,  he 
was  contributing  to  the  OomhUl  Jfo^anne  and 
TcTnple  Bar  short  stories,  and  some  of  his  best 
essays  afterward  collected  under  the  titles  of 
Virginihua  Pueritttue  (1881)  and  Familiar 
Studiet  of  Men  and  BooTu  (1882).  To  this 
period  also  belong  the  fantastic  Heu>  Arabtan 
liighU  (1882),  first  published  between  1876  and 
1878.  In  1876  he  had  met,  in  an  artistic  colony 
near  Paris,  Mrs.  Osboume,  an  American  lady, 
afterward  to  be  his  wife.  In  1879,  hearing  from 
California  that  she  was  seriously  ill,  he  made 
up  his  mind  to  go  there.  His  resources  were 
ao  limited  that  he  mads  the  long  journey  in 
an  emigrant  ship  and  train,  noting  his  ex- 
periences and  publishing  them  in  The  Amateur 
Emigrant  (first  printed  entire  in  Edinburgh  edi- 
tion, see  below),  and  Aoroea  the  Ptaina  (1892). 
He  spent  somewhat  more  than  a  year  in  Cali- 
fornia, often  in  very  delicate  health,  and  in 
1880  married  Mrs.  Osboume.  The  next  few 
years  were  spent  in  various  health  resorts — 
Davos,  the  Rlviow,  Bonmemouth,  and  in 
America  in  the  AdinwdaekSi  where  he  was  a 
member  of  Dr.  Tmdeau's  (q.T.)  colony  at  Sara- 
nac  Lake.  Often  under  the  most  discouraging 
conditions,  but  with  that  brave  cheerfulness 
which  marked  his  character,  he  worked  inces- 
santly, and  for  years  his  life  seemed  to  hang 
1:^  a  thread.  Success  first  came  to  him  with 
the  publication  in  1882  of  Treasure  Island,  a 
tale  of  pure  adventure.  Dr.  Jehytl  a/nd  Mr, 
Byde  (1886),  a  striking  ethical  parable  under 
the  guise  of  fiction,  attracted  tiiou^tfnl  pecwle. 
^  xaa  same  year  appeared  Kidnapped^  wbieh, 
with  the  Master  of  Ballantrae  (1889),  offered 
vivid  pictures  of  past  Scottish  life.  In  1888  he 
was  in  San  Francisco,  still  in  quest  of  health, 
from  which  city  he  sailed  with  his  family  on 
a  voyage  to  the  South  Seas.  Pleased  with  the 
sceoiery  and  the  people  of  Samoa,  he  made  a 
home  for  himself  there  in  1890  and  acquired  a 
portion  of  influence  amcmg  tlie  natives.  After 
a  long  struggle  against  tuber culoeie,  he  died,  1^ 
rupture  of  a  blood  vessel  in  the  brain,  Dec.  3, 
1894,  and  was  buried  on  the  peak  of  Mount 
Vaea,  above  Vailima,  his  Samoan  home.  He 
left  several  manuscripts,  among  which  were  two 
romances,  Weir  of  Bermiston  ( 1896 )  and  8t. 
Ives  (completed  by  Qniller-Couch,  1897).  The 
former,  which  no  writer  waa  bold  enough  to 
touch,  ia  generally  considered,  even  in  iu  un- 
flnished  mAe,  StevHison's  masterpiece.  Other 
woiIh  deserving  special  mentitot  are:  The  8U- 
verado  Squatters  (1883);  Prince  Otto  (1885), 
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a  dainty  romantic  tale;  three  books  in  collabo- 
ration with  his  stepson,  Lloyd  Osbourae,  The 
Wrong  Boa  (1888),  The  Wrecker  (1892),  and 
The  Ebb  Tide  (1894);  a  volume  of  exquisite 
verse,  Vndenpooda  (1887);  A  OhOd's  Garden 
of  Verses  (1885);  The  Merry  Men  and  Other 
Tales  ( 1886 } ,  a  volume  of  short  stories  in  which 
his  masteiy  over  the  grim  and  terrible  best 
shows  itself;  "Memoir  of  Fleeming  Jenkin" 
(prefixed  to  Papers  of  Fleeming  Jenkin,  1887) ; 
Island  Nights'  Entertainmenta  ( 1893 ) ;  Catri- 
ona  (1893),  the  sequel  to  Kidnapped.  Steven- 
son's delightful  Letters  (4  vols.,  New  Yorlc) 
were  edited  by  Sidn^  Colvin  in  1911. 

In  both  fiction  and  eas»s  Stevenson  displays 
an  exquinte  and  finished  style;  hia  work  ia 
that  of  a  true  artist  in  words,  and  his  example 
stimulated  many  younger  artists  of  the  day  to 
more  or  less  conscious  imitation.  His  influence 
was  also  great  in  r^rd  to  the  subject  matter 
of  fiction.  At  a  time  when  the  novel  had  for- 
gotten to  tell  a  story  and  was  running  into 
minute  philosophical  analysis,  Stevenson  came 
forward  with  adventure  as  purely  romantic  as 
Seot^^  thonrii  in  atruoture,  in  metiiod  of  de- 
scription and  narrative,  and  in  brilliuu^  of 
style  he  marks  the  great  technical  advance 
since  the  days  of  the  Waverley  Tiovels.  But 
it  was  not  only  the  many  delightful  qualities 
of  his  written  work  which  made  Stevenson  the 
best-loved  writer  of  his  time;  even  more,  per- 
haps, he  was  radeared  to  countless  readers  by 
the  frank  revelation  of  a  most  engaging  per- 
araality,  wUdi  shines  throiudi  all  his  worka — 
of  a  aeroie  undaunted  cheerfulness,  gained  not 
by  shutting  his  eyes  to  the  pathos  and  the 
difficulty  of  human  conditions,  but  by  a  brave 
rising  to  the  height  of  their  demands. 

The  most  nearly  completed  collection  of  hia 
works  is  the  sumptuous  Edinburgh  edition  (27 
vols.)  edited  by  Sidney  Colvin  (1894-98);  two 
volumes  of  charming  letters  arranged  by  the 
same  editor,  with  miuh  biurraphical  matter,  ap- 
peared in  1809,  and  the  VaiUma  Letters,  written 
from  Samoa  in  189S.  Consult  also  tiie  biog- 
raphies bis  cousin  Graham  Balfour,  hia 
authorized  biographer  (2  vols,.  New  York,  1901; 
abridged  ed.,  1  vol.,  with  additions,  ib.,  1916 ) ; 
M.  M.  Bhusk  (Edinburgh,  1898),  and  L.  C. 
Comford  (ib.,  1899);  also  E.  B.  Simpson 
(1006) ;  id.,  Btewnaan's  Edinburgh  Days  (Lon- 
don, 1808) ;  Frasa-,  In  Stevenson's  Samoa  (ib., 
1806) ;  Osboume  and  Strong,  Jfemories  of 
VaiUma  (ib.,  1003);  and  critical  studisB  by 
Walter  Ralei^^  (ib.,  1805);  Henry  James,  in 
Partial  PortraiU  (ib.,  1888);  J.  J.  Chapman, 
in  Emerson  and  Other  Essays  (New  York, 
1896).  Among  later  books,  criticism  or  biog- 
raphy, or  both,  should  be  mentioned:  H.  B. 
Baildon,  R.  L.  Stevenson:  A  Life  SUtdy  (New 
York,  1901);  G.  K.  Chesterton,  Varied  Types 
(ib.,  1903);  A.  H.  Japp,  B.  L.  Stevenson:  A 
Meoordt  an  Estimate,  and  a  Memorial  (ib., 
1906) ;  flftereiMoiiMma  (ed.  J.  A.  Hammerton, 
Edinburgh,  1910),  consisting  of  anecdotes  and 
appreciations  by  friends  and  critics  of  R.  L.  8.; 
E.  B.  Simpson,  Stevenson  Originals  (New  York, 
1912)  ;  F.  Watt,  B.  L.  B.  (lb.,  1913) ;  R.  L.  B. 
Stevenson,  R.  L.  Stevenson  (London,  1013), 
treating  of  the  man  and  his  work;  F.  Swinner- 
ton,  R.  L.  Stevenson:  A  Critical  Study  (New 
York,  1914) ;  Mra  R.  L.  Stevenson,  The  Cruise 
of  the  Jane*  ytoAoI  among  the  South  Sea  Is- 
lands (ib.,  1014);  Sir  A.  W.  Pinero,  Robert 
Louis  Stevenson  as  a  Dramatist  (ib.,  1014); 
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Henry  James,  in  Notes  on  Novelista  (ib.,  1914) ; 
W.  A.  Ralei^,  Btevenaon  (ib.,  191S) ;  Clayton 
Hamilton,  On  the  Trail  of  StevetuoK  (Qarden 
City,  N.  1916) ;  also  W.  F.  Pridaux.  Bibliog- 
rofiiky     B.  L.  Btwonmm  (Londcm,  1903). 

STBVBH80N,  Sau  Yobkb  (Mbs.  Cobhs- 
LiuB  Stktknsou)  (1847-  ).  An  American 
archseologist,  bom  in  Paris,  France.  She  was 
educated  in  Paris  at  the  Cours  R4my  and  the 
Institub  Deseauriet,  and  resided  in  Mexico  in 
1862-67.  Of  the  department  of  archeology  in 
the  University  of  Pennsylvania,  with  whii^  she 
had  been  prominently  connected  for  many  years, 
Bhe  became  president  In  1904.  She  was  also 
■eeretary  of  ihe  American  Exploration  Society 
in  1897  and  of  the  Penn^lvania  branch  of 
the  Ardiasological  Institute  of  America  in  1899- 
1903 ;  and  in  1893  was  vice  president  of  the  jury 
on  ettmol<^  at  Chicago.  For  the  purpose  of 
arclueiological  investigations  she  visited  Rome 
and  Egypt.  After  1908  Mrs.  Sterenson  served 
as  aasistant  curator  of  the  Pennsylvania  Mu- 
■enra.  In  1909  she  was  president  of  the  Penn< 
vylvaaia  Equal  Suffrage  Society.  Besides  papers 
and  artieleB  on  archeology,  she  wrote  MaaA- 
fiHlum  M»  Jf  ATtoo  (1899)  and  she  became  literary 
editor  of  the  Kiiladelpfaia  Pto&Iio  Ledger. 

STE'VBNS  f  Onrr.  a  city  and  county 
seat  of  Portage  Co.,  Wis.,  156  miles  b^  rail 
northwest  of  Milwaukee,  on  the  Wisconsin  and 
Plover  rivers,  and  on  the  Minneapolis,  St.  Paul, 
and  Sault  Hte.  Marie,  and  the  Grand  Bay  and 
Weatem  railroads  (Map:  Wisconsin,  D  4).  It 
is  the  seat  of  a  State  normal  school,  and  has  a 
PoUsh  c<RiTent  and  a  public  library.  The  dty 
has  some  mineral  wealth  and  there  is  excellent 
water  power,  niere  are  aaw  mills,  paper  mills, 
foundries,  and  manufactories  of  sashes  and 
doors,  ftuniture  (including  tables  and  desks), 
engines,  boxes,  etc.  The  manufacture  of  arti- 
ficial flies  for  fishing  and  self-rocking  cradles 
are  important  industries.  Pop.,  1900,  0524; 
19lftj692. 

8TBVIN,  stiMn,  Simdn.   See  SICVinub. 

Sl'EVLNUS,  st&'ve'nvs,  Snion  (1548-1620). 
A  Dutch  mathematician,  bom  at  Bruges.  He 
became  a  favorite  of  Prince  Maurice  of  Orange, 
^o  made  him  a  quartermaster  general.  Skilled 
in  mechanics  and  geometry,  he  proved  the  law 
of  equilibrium  on  an  inclined  plane,  distin- 
guished stable  from  unstable  equilibrium,  dem- 
onstrated the  resolution  of  forces,  and  ^owed 
that  the  downward  pressure  of  liquids  was  in- 
depmdent  of  the  shape  of  the  conuining  vessel. 
He  is  chiefly  remembered,  however,  for  his  in- 
troduction of  decimal  fractions  into  common  use 
by  publishing  in  1686  a  small  pamphlet,  which 
was  soon  translated  into  French  as  La  Diame 
enseignant  fadlement  ewpidier  par  Nombret 
Sntiers  tana  rompuz  tou$  Oomptea  ae  reneon- 
tnmt  lutm  AffoAre*  die*  EomnuM.  Consult  H. 
Cantor,  Voriwungen,  Ober  Oeaohi^te  der  Mathe- 
matik  (2d  ed.,  Leipzig,  1900). 

8TEWABD  (AS.  atigweard,  atttceard,  from 
aUg,  pen  for  cattle,  sty  -f-  iceortf,  guard),  Lord 
High.  The  first  of  the  great  offices  of  state  in 
England.  Althoiu^  of  ancient  origin,  it  owes 
its  eminence  to  <K>hn  of  Qaunt  (1340-99).  It 
was  hereditary  in  various  lines  until  the  ac- 
cession of  Heniy  IV  ( 1390),  wboi  it  was  mei^ 
with  the  crown,  and  has  since  been  in  abeyance 
except  when  temporarily  revived  from  time  to 
time  under  the  great  seal  pro  hac  vice.  It  is 
now  revived  only  <m  the  occaaicm  of  a  coronation, 
or  the  trial  of  a  peer  hy  the  House  of  Lords 


for  treason  or  felony,  when  the  Steward  pre- 
sides. When  the  proceedings  are  at  an  end,  the 
Lord  Steward  terminates  his  commission  by 
breaking  his  wand  of  ofiBce.    See  Lobd  High 

Stkwabo.  '  

stxwabd  of  the  cuiltbsn  huh- 
DBHSS.    See  Chzltsn  Hundreds,  Steward 

OF  THE. 

STEWAST,  sta^ert  A  Scotch  and  English 
royal  family.   See  Stuart. 

STBWABT,  ALEXA.HDEB  TuBinnr  (1803-76). 
An  Irish-American  merchant,  bom  at  Lisbum, 
near  Belfast,  Ireland,  of  Scotch  parentage.  He 
entered  Trinity  College,  DuUin,  with  tiie  in- 
t^tion  of  studying  for  the  ministry,  but  left 
hetore  graduating  and  in  1823  emigrated  to 
America.  Settling  In  New  York  City,  he  taught 
school  for  two  years,  and  in  1825,  liaving  falloi 
heir  to  a  small  legacy  from  some  Irish  relatives, 
he  established  himself  in  the  dry-goods  business. 
In  1848  he  built  a  store  at  Broadway  and 
Chambm  Street,  whidi  at  the  time  waa  tiie 
laziest  dry-ffoods  store  in  tiie  wwld.  In  1M2 
he  removed  nis  retail  business  to  a  new  store, 
erected  at  a  cost  of  $2,750,000,  at  Broadway 
and  Ninth  and  Tenth  streets,  retaining  his  old 
store  for  wholesale  trade.  At  the  time  of 
his  death  the  business  of  A.  T.  Stewart  and 
Company  comprised  branches  and  agencies  in 
the  principal  cities  of  Europe,  and  several  mills 
and  factories  in  the  United  States. 

STBWABT,  Alvan  (1700-1840).  An  Ameri- 
can abolitionist,  bora  at  South  Qranville,  Waah- 
ingbm  Co.,  N.  Y.  After  teaching  in  the  Royal 
Simool  of  the  seigniory  of  St.  Annand,  Canada, 
in  1811-12,  and  practicing  law  at  Utiea,  N.  Y., 
he  devoted  himself  chiefly  to  advocating  tem- 
perance and  the  abolition  of  slavery.  In  1835 
ne  called  together  in  Utioa  an  antislavery  oon- 
vention  tbat  was  dispersed  by  mob  violence. 
According  to  William  Godell,  Stewart  was  the 
first  to  inrist  "on  the  necessity  of  forming  a 
distinct  political  party  to  promote  the  abolition 
of  slavery."  When  such  a  party  was  formed, 
he  was  its  candidate  for  Governor,  but  was,  of 
ooune,  defeated.  Years  before  Lincoln  made 
his  famous  "house  divided  against  itself"  speech 
or  Seward  bis  "irrepressible  conflict"  speech, 
Stewart  declared  that  "these  States  must  neces- 
sarily be  in  eternal  conflict  until  liberty  con- 
quers slavery  or  slavery  overturns  the  liberty  of 
all."  A  collection  of  his  speeches,  with  a  slu^t 
memoir,  was  published  by  nls  son-in-law,  Luther 
R.  Marsh  (New  York,  I860). 

STBWABT,  Balfour  (1828-87).  A  British 
physicist  and  meteorologist.  He  was  born 
at  Edinburgh,  and  was  educated  at  St.  Andrews 
University  and  Edinbur^  University.  After 
a  brief  career  in  business  in  1866  he  be- 
came connected  with  Kew  Observatorv,.  later 
(1869)  being  appointed  its  director.  He  was 
appointed  professor  of  natural  philosophy  in 
Ohvens  Collwe,  Manchester,  in  1870,  where  he 
served  until  nis  death.  Stewart's  researches  in 
radiant  heat  procured  for  him  in  1868  the  Rum- 
ford  medal  of  the  Royal  Society.  He  also  de- 
voted himself  to  the  study  of  terrestrial  mag- 
netism and  meteiMrolt^cal  problems,  particu- 
larly those  connected  with  solar  radiatim.  He 
was  also  a  devout  churchman  and  was  a  member 
a  committee  appointed  to  promote  the  inter* 
ehan^  of  views  of  scientific  men  of  ortiiodox 
religious  opinions.  In  The  Vnaeem  Vwiverm 
(1876),  a  popular  work  written  by  Stewart  in 
cmijunction  with  Prof.  P.  G.  Tait,  an  attempt 
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was  made  to  combioe  theological  doctrines  with 
the  Bcientifle  ideas  then  current  to  demonstrate 
the  existence  of  the  eonl  and  of  a  transcendental 
universe.  Stewart  was  prominently  identified 
with  th«  Soetebr  for  Psychical  Research.  He 
published  an  EUmeniarjf  Treatite  on  Heat 
(1866  ;  6th  ed.,  rev.,  180S);  Lenong  in  Ble- 
•MMtoty  PJ^no$  (1871);  Ph^»ic$  (1872);  The 
Coneervation  -of  Energy  (1875;  9th  ed.,  1900) ; 
and  Leeeone  in  Praotioal  Phyaice,  with  W.  H. 
Gee  (vol.  i,  1886;  vol.  ii,  1887). 

STBWABT,  C^HASLBB  (1778-1869).  An 
American  naval  officer,  bom  in  Philadelphia,  Pa. 
At  13  he  shipped  on  s  merchant  vessel  as  cabin 
Ik^,  and  UAer  rose  to  be  cuttain  of  an  Indiaman. 
In  1708  he  entered  Oie  lAiited  States  navy  aa 
fourth  Hentenaat  of  Uie  friAte  UnUed  Btatet, 
serving  until  1800,  after  which  he  had  com- 
mand of  different  schooners.  He  captured  tiie 
French  vessel  Deux  Atnit,  and  a  few  days  later 
the  schooner  Diane.  While  on  this  cruise  he 
took  the  British  privateer  Louiea  Bridger  bv  a 
night  action,  but  on  discovering  her  nationality 
made  reparation.  In  1804,  in  command  of  the 
Birmt  he  joined  tlw  Ifoditerraneui  ■qnadron. 
He  then  retnmed  to  the  United  States  in  com- 
mand of  the  ConateUation,  and  1806  was  pro- 
moted to  be  captain.  Afterward  he  was  for  a 
time  in  the  merchant  service,  but  reentered  the 
navy,  and  in  the  War  of  1812  aided  C!ommodore 
Bainbridge  in  persuading  the  administration  to 
smd  the  United  States  warships  to  sea  instead 
of  keeping  them  in  New  York  Harbor.  In  1813 
he  was  transferred  to  the  Oonetitutioitt  which  m 
Feb.  20,  1815,  captured  two  British  war  vessels, 
the  Gyane,  34  guns,  and  the  Levant,  18  guns. 
Later  he  was  surprised  by  a  British  squadron 
and  the  Levant  was  recaptured.  He  commanded 
the  Mediterranean  squalen  from  1817  to  1820, 
after  which  he  was  sent  to  the  Pacific  station. 
Be  commanded  the  home  squadron  in  1842-43, 
and  became  oonunandant  of  the  Philadelphia 
Navy  Yard.  In  1862  he  was  promoted  to  the 
rank  of  rear  admiral.  During  the  lut  17 
years  of  his  service  he  was  senior  <^loer  of  the 
navy. 

STBWABT,  David,  Ddke  or  Rothisat  and 
Earl  op  Cabsick.   See  Rothesat. 

STEWABT,  Snt  Donald  Mabtin  (1824- 
1900).  A  British  field  marshal.  He  was  bom 
near  Forres,  Elginshire;  completed  his  educa- 
tion at  Aberdeen  University,  and  in  1840  joined 
the  Bengal  army.  He  fol^^t  on  the  frcmtier; 
served  with  distinctiui  during  the  Indian  Mu' 
tiny  at  Delhi  and  Lucknow;  commanded  the 
Bengal  troops  in  the  Abyssinian  War  in  1867- 
68;  nnd  was  chief  commissioner  at  Andaman 
and  Nioobar  (1869-74).  During  the  Afghan 
War  in  1878  he  commanded  the  Kandahar  field 
force,  and  in  1880  on  his  march  from  Kandahar 
to  Kabul  won  the  battles  of  Ahmed  Khel  and 
Urzu.  As  commander  in  chief  in  northern 
Af^umistan  he  nnt  Sir  Ftederick  Roberts  on 
his  march  fnnn  Kabul  to  Kandahar,  while  he 
withdrew  witii  the  remainder  of  the  army 
through  the  Khyber  Pass.  Consult  C.  R.  Klsmie, 
FieldrMarahal  Sir  Donald  Stewart  (London, 
1903). 

STEWAJLT,  DuGALD  (1763-1828).  A  Scot- 
tish philosopher,  born  in  Edinburgh.  He 
studied  at  the  University  of  Edinburgh  from 
1766  to  1769.  In  1771  he  went  to  Olaagow, 
where  he  stayed  only  (me  sesrion,  partly  to 
attend  the  lectures  of  Thomas  Reid.  In  1772 
he  was  called  to  teach  the  mathematical  classes 


in  the  University  of  Edinburgh;  in  1776  he 
was  elected  joint  professor,  and  acted  in  that 
capacity  till  1786,  when  he  was  appointed  pro- 
fessor of  moral  philosophy,  and  continued  in 
the  active  duties  of  the  chair  for  25  years. 
In  1792  appeared  his  first  volume  of  the  Ele- 
ments of  the  Philoaophy  of  the  Htiman  Mind. 
In  1703  he  published  his  Outlines  of  Moral  Phi- 
Jox^iAy.  In  1806,  on  the  accession  of  the 
Whig  party  to  power,  he  received  a  sinecure 
office  worth  £300  a  year.  In  1810  Stewart  gave 
uj>  his  active  teaching  work  and  retired  to 
Kinneil  House,  Linlith^wshire,  which  the  Duke 
of  Hamilton  placed  at  nis  service.  In  the  same 
year  he  published  his  PhUoeophical  Eaeays;  in 
1814  the  aeccmd,  and  in  1827  the  third  volume 
of  the  Elements;  and  in  1828  PhUoaophy  of  the 
Active  and  Moral  Powers.  He  died  in  Edin- 
bi^h,  June  11,  1828. 

'Tae  philosc^hy  of  Stewart  was  the  following 
up  of  the  reaction  against  the  skeptical  results 
that  Berkeley  and  Hume  drew  from  the  princi- 
ples of  Locke.  Both  Reid  and  Stewart  professed 
the  Baconian  empirical  method,  but  considered 
that  these  processes  td  hnrestigation  oouU  es- 
tablish certain  ultimate  truths  of  a  hiriier  cer- 
tainty than  themselves.  His  collected  works 
were  edited  by  Sir  W.  Hamilton,  in  11  vols. 
( Edinburgh,  1854-59 ) ,  to  which  Professor 
Veitch  contributed  a  bit^^phy. 

STEWABT,  Gbobqe  (1848-1906).  A  Cana- 
dian journaliErfi  and  author.  He  was  bom  in 
New  York  City,  but  was  taken  to  Ontario  in 
18S1  by  his  parents,  who  lived  In  that  province, 
mostly  in  London,  until  1859  and  then  removed 
to  St.  John,  N.  B.  He  was  for  a  few  years  a 
dmg^st,  but  relinquished  that  occupation  for 
journalism.  At  a  comparatively  early  age  he 
founded  Stetoarfe  Literary  Quarterly  Magazine, 
an  excellent  periodical,  but  after  five  years  it 
was  discontinued.  He  was  afterward  connected 
editorially  with  St.  John  newspapers,  then  was 
editor  in  chief  of  Rose-Belford's  Canadian 
Monthly,  Toronto;  but  in  1870  he  removed  to  the 
cit^r  of  Quebec  where  until  1896  he  edited  the 
Daily  Chronicle.  Stewart  contributed  to  various 
British,  American,  and  Canadian  reviews  and 
works  of  reference  and  was  made  a  memlier  of 
several  Canadian  and  foreign  literary  societies. 
His  publications  include:  The  Story  of  the  Great 
Fire  in  St.  John,  N.  B.  (1877) ;  Evemngs  in  a 
Library  (1878) ;  Canada  under  the  Adrntntstru- 
fton  of  the  Earl  of  Dufferin  (1878) ;  Bmermm, 
the  Thinker  (1879);  Aleott,  The  Concord  Mys- 
tic ( 1880) ;  "Fnmtenae  and  His  Timea,"  in 
Justin  Winsor's  Warrattve  and  Critical  Hittory 
of  America,  vol.  iv  ( 1886} ;  Essays  from  Bevimos 
(1892-93). 

STEWABT,  Gboboe  Buck  (1854-  ). 
An  American  Presbyterian  theologian,  bora  at 
Columbus,  Ohio.  He  graduated  from  Princeton 
in  1876,  attended  McO^rmick  Theological  Semi- 
nary, and  graduated  from  Auburn  Seminary  in 
1879.  (kmtned  to  the  Presbyterian  ministry, 
he  was  pastor  at  Auburn,  N.  Y.,  in  1878-84, 
and  at  i^rrisburg,  Pa.,  in  1884-99.  Thoiceforth 
he  was  president  of  Auburn  Seminary  and  pro- 
fessor of  practical  theology  there.  He  founded 
and  for  five  years  was  president  of  the  Penn- 
sylvania Chautauqua.  Besides  editing  the 
Auburn  Seminary  Record  and  writing  for  the 
rdigioua  press,  he  published  Life  of  Jesus  for 
Juniora  (1896)  and  A  Study  of  the  Life  of 
Jesus  (1907). 

8TEWABT,  HEifBT.   See  Dabztlet,  Lobd. 
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STEWAJtT 

8TEVAB.T,  Snt  Heebebt  (1843-85).  A 
British  soldier,  bom  at  Sparaholt,  Hampshire. 
Entering  the  army  in  1863,  he  served  in  India 
until  1873.  In  1878  he  went  to  South  Africa, 
where  he  participated  in  the  Zulu  War  in 
1879,  and  was  captured  by  the  Boers  at  Majuba 
in  1881.  In  the  following  year  he  was  made 
assistant  adjutant  general  of  the  cavalry  in 
Egypt.  He  participated  in  the  victory  of  Tel 
elSebir  (1882),  and  to<A  possession  of  Cairo 
in  the  same  yoir,  and  for  his  services  in  the 
Suakin  campaign  was  made  K.G.B.  in  1884. 
In  1884-85  he  took  part  in  the  expedition  for 
the  relief  of  Gordon  at  Khartum,  repulsed  the 
Arabs  in  the  battle  of  Abu  Klea,  but  three  daj^ 
later  was  mortally  wounded.  He  was  prom*"" 
to  major  general  befcnv  he  died. 


5a6  STBWABT 

lieutenant  general  of  the  Whgdom  and  oonflrmed 
in  the  regency  after  th*  aasassinatiwi  of  Mur- 
ray, in  1570;  he  gallantly  defeftted  the  Queen's 
supporters,  captunn*  the  isaatles  of  Donne  and 
Dumbarton;  and  Amvened  a  parliament  at  Lelth 
which  was  adjoi"^^  to  be  held  later  at  Stirling. 
On  his  ionm^  to  the  latter  town  he  was  mor- 
tally wouiMi«d  in  *  aldrmiah  with  tome  vt  the 
Queen's  purtisans. 

^1^VirAB.T,  RoBEBT,  second  Mabquib  or  Lon- 
DOifDiatBT,  best  known  as  Viscount  Cashjbeaqh 
(17^9-1822).  An  ^inent  English  statesman. 
Be  was  the  eldest  surviving  son  of  Robert,  first 
Jtfarqois  of  Londonderry,  and  was  educated  at 
St.  John's  College,  Cambridge.  He  entered  the 
Irish  Parliament  in  1790,  became  Vtscount 
Castlereagh  (1706),  and  Chief  Secretary  for  Ire- 
land  (1798).    In  suppressing  the  rebellion  of 


at  McGin'University  in  18'69.  ^« '?";P'Sl*pit, 
of  materia  mediea  and  the«peufi«^in  McGUi 


money  in  corrupting  oppoi 
Castlereagh  entered  the  Imperial  Parliament, 
and  in  180(MM  was  Secretary  of  State  for  the 


,1  t^Z,u.r  l«  f^i'  ««rpro'e«»r  of  clinical  War  and  Colonial  departments.  Resigning  on 
™J?^«V^^^iftOi-0'?'  and  in  1893  took  the    Pitt's  death  in  1808,  he  resumed  the  office  of 


cine,  being  professor  of  the  formereubject  at  the 
t  n»  MEii  death.  He  was  elected  president 
ftf  the  AsBociatio"  of  American  PhysicianB  in 
100$  and  ^»  eo******'  ifoirtrcoi  Medical 

j/Mni^  He  nide  noteworthy  eontributions  to 
journa  .j^^jure  on  nearokgr. 
"'^jSwA^V'  JoHir  AuxIjibEB  (1846-  ). 
A  Briti^  moralist.    He  was  bom  in  Wigtown- 
^ire>  Sc*'tland,  and  was  educated  at  Edinburgh 
XJniversity  and  Lincoln  Coll^,  Oxford,  where 
Iie  vron  the  Newdigate  prize  for  Englidi  verse 
in  1868.    He  was  appointed  White's  professor 
of  moral  philosophy  in  the  University  of  Ox- 
ford in  1886.   He  published:  The  English  M88. 
of  the  JficomaaugaM  EtMoa  (1882);  Notes  m 
the  yioomachaan  Eihict  (1892) ;  The  Myth*  of 
Plato  (1905) ;  Plato'*  DooMne  of  Ideat  <1909). 
He  contributeid  to  important  reference  works. 

STEWABT,  Julius  (1856-  ).  An  Amer- 
ican figure  and  genre  painter.  He  was  bom 
in  Philadelphia,  and  stimied  under  CMrOme  and 
Medrazo  in  Paris,  where  he  made  his  home. 
He  painted  many  charming  studies  of  nudes  in 
the  open  air.  His  pictures  of  the  life  of  the 
American  colony  in  Paris,  such  as  "The  Hunt 
Ball"  (Essex  CHnb,  Newark,  N.  J.)  and  "Five 
O'eloi^  Tea,"  are  French  in  method  and  el^anoe, 
hut  thorou^Iy  American  in  epirit.  He  was  made 
an  Officer  of  the  Lesion  of  Honor  in  1901,  and 
received  gold  medals  at  Berlin  in  1891  and 
1895,  and  in  Munich  in  1897  and  1901. 

STEWABT,  Matthew,  Ram,  op  Lennox 
(1516-71).  A  R^nt  of  Scotland,  bom  in 
Dumbarton  Castle,  the  son  of  John,  third  Earl 
of  Lennox.  After  negotiations  with  Henry  VIII 
of  England  which  resulted  in  treason  to  his 
own  ooimt^i  he  married  Henry's  niece.  Lady 
Margaret  Douglas,  and  engaged  in  fruitless 
expraitions  in  attempting  to  t>ring  Scotland 
under  the  control  of  Ehigland.  When  Mary 
Stiiart  came  to  the  Scottiui  throne,  Lennox  re- 
turned to  his  native  country,  was  reinsteted  in 
his  forfeited  estates,  and  arranged  the  marriage 
between  Mary  and  his  eldest  son,  Henry,  Lord 
Damley  (q.v.).  After  Us  son's  murder  he 
took  part  in  the  seizure  and  imprisonment  of 
Mary  in  Lochlev«i  Castle,  and  was  provisionally 
appointed  Regent  on  behalf  of  his  infant  grand- 
son, afterwara  Jamet  VI.    "Ex  was  appointed 


War  Minister  next  year,  and  organized  the  dis- 
astrous Walcheren  expedition  (1800).  Canning 
(q.v.),  then  Foreign  Secretary,  bitterly  attacked 
Castlereagh  for  this.  The  result  was  that  both 
resigned,  and  a  duel  took  place,  Sept.  21,  1800, 
in  which  Canning  was  wounded.  After  tlie  as* 
sBssinatiwi  of  Peroeval  in  1812,  Castlereagh  be- 
came For^gn  Secretary,  a  post  which  he  hdd 
during  the  achievements  of  the  Duke  of  Welling- 
ton. His  personal  infiuenoe  and  his  untiring 
exertions  kept  together  the  coalition  against 
Napoleon.  He  represented  Enfj^and  at  the  Con- 
gresB  of  Vienna  in  1814-15,  at  the  Trealy  of 
Paris  in  1815,  and  at  the  Congress  of  Aix-la- 
Chapelle  in  1818.  His  foreign  policy  was  favor- 
aMe  to  the  prindples  of  &e  "Holv  Alliance 
abroad  and  he  recommended  demotic  measures 
at  home.  As  the  leader  of  the  Liverpo<d  gov- 
ernment in  the  Lower  House,  he  carried  the 
suspension  of  the  Habeas  Corpus  Act  in  1817. 
The  "Six  Acte"  of  1810  made  him  extremely  un- 
popular. The  retirement  of  Canning  from  the 
ministry  (1820)  threw  the  whole  weight  of 
business  on  Castlereagh.  By  the  death  of  his 
father  in  1821  he  became  Marquis  of  Londcm- 
derry.  The  great  toil  and  responsiliility  of  his 
office  derangM  his  mind,  and  lie  died  by  tnit^de 
at  North  Cray  Place,  Kent.  Aug.  12,  1822. 
Ccmsult  his  Memoira  and  Corres^mdenee  (12 
vols.,  London,  1848-63)  and  Arthur  HmmU, 
Viscount  Castlereagh  (ib.,  1008). 

STEWABT,  Sm  Thoius  CteAiNOSB  (1837- 
1900).  A  British  pbysieian.  He  was  bom  and 
educated  in  Edinburgh  (M.D.,  1868)  and  settled 
there  after  postgraduate  work  in  Berlin,  Prague, 
and  Vienna.  In  1876  he  waa  dected  professor 
of  the  praetice  of  physic  at  Edinburgh  Univer- 
sity. Six  years  later  he  was  appointed  physi- 
cian in  ordinary  to  the  Queen  in  Scotland,  and 
he  was  knigbted  in  1804.  In  1898  he  was  presi- 
dent of  the  British  Medical  Association. 
Stewart  excelled  in  practice  as  well  as  in  lec- 
turing, and  contributed  to  general  eis  well  as 
to  medical  literature.  Among  his  worlcs  are: 
A  Practical  Treatise  on  Bright's  Disease  of  the 
Kidnegs  (1868;  2d  ed.,  1871 ) ;  An  Introdmotion 
to  the  Study  of  the  Diseases  of  the  Nervous 
System  (1884) ;  Clinical  Lectures  on  Important 
Symptoms  (1884.  1888,  and  1894);  and  Tka 
Good  Regent:  a  Ohroniole  Ploy  (1808). 
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STIELEB 


BTEWJLRTf  William  RHiNELA.nDCB  (1852- 
).  An  American  humanitarian,  born  in 
New  York  City.  He  graduated  from  the  Colum- 
bia Law  School  in  1873  and  practiced  law  for 
a  time,  but  ntined  other  interests  and  in  1908 
became  president  of  ttie  Rhinelander  Real  Es- 
tate Company.  In  1882  he  was  appointed  a  com- 
missioner on  the  New  York  State  Board  of  Char- 
ities, of  which  he  was  also  president  from  1804 
to  1900  and  after  1904.  In  1898  he  was  presid^t 
of  the  26th  National  Conference  of  C^rities  and 
Correction.  Two  years  later  he  organized  a 
similar  State  Conference,  of  which  he  was  presi- 
dent in  1903,  and  in  1910  a  New  York  City 
Conference.  He  was  the  originator  in  1880  and 
treasurer  of  the  committee  that  erected  the 
Washington  Arch  in  Washington  Square,  New 
York,  and  in  1894  was  a  ttieniber  of  the  Com- 
mittee ot  Seventy  that  foufl^t  Tammany  Hall. 
He  published  The  Philanthropio  Work  of  Jose- 
phine Bhaw  LoweU  (1911). 

STEWABT  ISXiAND.   See  New  Zealaih). 

8TEYN,  atln,  MABTunrs  Theutiis  (1867- 
).  A  Soutii  African  statesman,  the  last 
President  of  the  Orange  Free  State.  He  was 
bom  at  Winbury,  Orange  Free  State,  was  edu- 
cated at  Grey  Collc^  Bloemfmtein,  and  in 
Holland,  after  which  he  studied  law  at  the  Inner 
Temple,  London,  and  was  called  to  the  bar  in 
1882.  Returning  to  South  Africa,  he  became 
state  attorney  ui  1889;  was  elevated  to  the 
bench,  the  same -year,  as  second  puisne  judge; 
and  in  1893  was  appointed  first  puisne  judge. 
In  1896  he  was  chosen  by  universal  suffrage 
Preaidoit  of  the  Republic.  His  policy  was  to 
draw  the  two  Boer  states  closer  together,  and 
the  defensive  alliance  agreed  upon  by  the  Orange 
Free  State  and  the  Transvaal  in  1897  had  his 
hearty  support.  In  1899  he  represented  his 
state  in  vaa  conference  at  Bloemfontein  with 
Sir  Alfred  Milner  (q.v.)  and  President  Kru^r 
(q.v.)  in  an  attempt  to  adjiut  the  difficulties 
existing  between  the  British  and  the  Boers. 
Up<m  the  failure  of  negotiations  and  the  break- 
ing out  of  hostilitiee  he  called  out  the  Free 
SUte  troo[tt  to  act  in  ooSperation  with  those 
of  the  Transvaal.  In  May,  190(^  after  the 
^itish  had  annned  the  Orange  Free  State  by 
proclamation,  he  issued  a  counter  proclamation 
reasserting  the  state's  independence.  After 
Bower's  departure  he  became  the  virtual  head 
of  the  Boer  forces.  He  took  part  in  the  peace 
c<Hiferenoe  that  led  to  a  cessation  of  hostilities 
in  1902  and  later  was  a  prominent  advocate  of 
Boer  interests  in  the  Orange  River  Colony 
under  British  rule. 

8TETNB,  stm,  LotiD.  A  olever  and  wicked 
old  nobleman  in  Thackeray's  Vanity  Tomt,  who 
is  involved  in  a  scandal  with  Becky  Sharp. 

STBTB,  shtfr,  or  STEIER.  A  town  of  Upper 
Austria,  at  the  confluence  of  the  Steyr  and  the 
Enns,  90  miles  west  by  south  of  Vienna  (Map: 
Austria,  D  2).  Its  principal  structures  are 
the  Gothic  church  (1443)  and  the  palace  of 
Count  Lamherg  (tenth  century).  It  is  on  im- 
portant eoitre  of  the  Austrian  iron  and  steel 
industry.  There  is  here  a  large  government 
rifle  factory;  othw  manufactures  are  cutlery, 
leather,  paper,  woolens,  hosiery,  etc.  Pop.,  1900, 
17,692;  1910,  17,451. 

STHENEB(EA,  8th«n'6-be'&,  or  STHENO- 
BCTIA,  sthCn'A-be^ft.    See  Belubophon. 

STHENELTTS.    See  Hebcuus. 

STXB'inTE  (from  Neo-Lat.  «<t&iufn,  from 
Ok.  n^i,  stiM,  vrlftfu,  ttimmi,  sulphuret  of  an- 


timony, probably  from  Egypt,  atm,  stibium).  A 
mineral  trisulphide  of  antimony  crystallized  in 
the  orthorhombic  system.  It  has  a  metallic 
lustre,  and  is  steel-gray  to  lead-gray  in  color. 
It  occurs  with  quartz,  in  beds  or  veins,  in 
granite  or  gneiss,  often  with  other  antimony 
minerals  and  metric  sulphides.  Stibnite  is  an 
important  ore  of  antimony,  and  was  used  by 
the  ancients  for  eoloring  the  hair,  ^brows,  etc. 
STZGHABION,  stl-ki'rl-On.    See  Goqtuue, 

Eqa^IABTICAL. 

SnCKItEBAOK'  (so  called  frran  the  diarp 

spines  on  its  back).  A  graieral  name  for  the 
small  active  fresh-water  hemibranch  spiny-rayed 
fishes  of  the  family  (^kstrosteidie,  interesting 
because  of  their  nest-buildii^.  They  are  natives 
of  northern  America,  Europe,  and  Asia.  There 
are  a  di»en  or  so  species,  none  exceedii^  4  inches 
long.  The  hody  Is  slender  and  more  or  less 
compressed,  without  scales,  but  usually  mailed 
with  plates.  The  anterior  dorsal  fin  is  replaced 
by  several  strong,  widely  separated  spines.  The 
ventral  fin  consists  of  a.  strong  spine  and  one 
or  two  rudimentary  rays.  The  typical  form  is 
>  the  common  European  stickleback  or  bumsttckle 
{Gastarotteut  oouleotus),  represented  in  east- 
em  North  Amerioa  the  very  similar  or 
identical  O^erotteva  bispmoms.  It  is  four 
indies  long,  is  olivaceous  and  dotted  on  the 
back,  and  has  three  dorsal  spines.  In  the 
spring  the  male  of  this  species  builds  upon  the 
Imttom  of  the  stream  a  nest  composed  of  bits  of 
straw,  sticks,  leaves  of  plants,  and  sand,  glued 
together  by  a  secretion  produced  by  a  special 
gland.  This  secretion  Is  drawn  out  into  a 
eilklike  thread  by  vrtiich  the  materials  are  woven 
together  as  the  flsh  trails  it  after  him.  The 
completed  shi^  is  like  that  of  a  hand  muff, 
smooth  indd^  with  openings  in  the  direction  of 
the  current.  When  tne  house  is  completed  the 
male  induces  a  female  to  enter  and  deposit 
her  e^^,  a  process  lasting  a  few  minutes.  The 
female  then  leaves  by  one  of  the  openings  and 
the  male  enters  by  the  other  to  deposit  milt 
over  the  eggs.  Other  females  enter,  until  the 
nest  contains  layers  of  eggs  and  milt.  These 
the  male  guards  until  tiie  young  are  hatched 
and  able  to  shift  for  themselves.  Sticklebacks 
are  remarkably  voracious  and  extremely  destruc- 
tive to  the  young  fry  of  fishes.  Consult  au- 
thorities cited  under  Aquabiuu  and  Fish.  See 
the  accompanying  Plate  of  Stioklebackb. 

STICg-TIQHT.    See  Hotjnd's-Tonqui. 

8TIEOLITZ,  steg^lts,  Jcuus  Oscab  (1867- 
).  An  American  chemist,  born  in  Hoboken, 
N.  J.  He  graduated  from  the  Realgymnasium 
In  Karlsruhe,  Germany,  in  1886  ana  from  the 
University  of  Berlin  (Pfa.D.)  in  1889.  After 
coming  to  the  United  States,  he  studied  at  Clark 
Universily,  from  which  he  received  the  honorary 
degree  of  Sc.D.  in  1909.  Called  to  the  Uni- 
versity of  Chicago,  he  rose  from  docent  ( 1892- 
93)  to  be  professor  ( 1905),  director  of  analytical 
chemistry  (1909),  and  in  1912  became  director 
of  the  university  laboratories.  In  1909  he  was 
Hitchco<^  lecturer  at  the  University  of  Cali- 
fornia, and  in  1911  was  elected  to  membership 
in  the  National  Academy  of  Sciences.  He  pub- 
lished numerous  papers  on  molecular  rearrange- 
ments, imido  ethers,  carbamid  bases,  and  similar 
subjects,  and  is  author  of  The  Elements  of 
QuaHtaUve  ChenUoal  Analy«i«  (2  vols.,  1911- 
12). 

STIELER,  shWKr,  Adolf  (1775-1836).  A 
German  cartographer,  bom  at  Gotha,  and  edu- 
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cai«d  in  law  at  Jena  itnd  CWttingen.  He  was 
employed  in  the  government  service  at  Gotha. 
His  principal  cartographic  work,  establishing 
a  remarkable  standard  of  accuracy  and  com- 
pleteness, is  Der  HondatUu  (1817-23;  9th  ed., 
1914).   He  pablished  other  similar  works. 

STIELEB,  Kaxl  ( 1 842-86 ) .  A  Bavarian 
dialect  poet  and  author,  bom  in  Munich,  son 
of  tfae  preceding.  After  studying  law  in  his 
native  aty  be  undertook  extensive  travels,  which 
he  described  in  letters  to  the  Allgemwie  Zeitvmg. 
Afterward  he  became  state  aTchivist  in  Munich. 
His  poems,  written  in  the  dialect  of  U|iper 
Bavaria  and  overflowing  with  fresh,  delicious 
humor,  appeared  in  the  following  oollections: 
Bergbleameln  (1865),  WeU'i  mi  freut  (187fl), 
Eabfs  a  Bchtttiid'f  (1877),  and  others,  all  of 
which  met  with  great  favor,  as  did  also  his 
High  German  poems  Hochlandslieder  (1879), 
Veue  BochhutdaUeder  (1883),  and  Wanderzeit 
{ 1882 ) .  Posthumously  were  published  Bin 
WinteridtfU  (39th  ed..  1908),  KulturUUIer  aua 
Bayem  (2d  ed.,  1896),  Natur-  und  hebenthUder 
out  dew  Alpen  (1890),  Au*  Fremde  itmd  Heimat 
(1886),  and  Dttrch  Erieg  eum  Frieden  (1895)./ 
For  his  biography,  ccmsult  Heigel  (Bamberg, 
1891 )  ;  A.  Dreyer,  K.  Siieler  (Stuttgart,  1905). 

STl^B,  shter,  Ruix>LF  Ewald  ( 1800-62 ) .  A 
German  Lutheran  divine,  bom  at  Fraustadt, 
Posen.  After  stuping  law  and  theology  at 
Halle,  Berlin,  and  Wittenberg,  he  was  ^ipomted 

{irofeesor  in  the  Misnonary  Institute  at  Basel 
n  1624.  He  then  became  pastor  at  Frankleben 
in  1829  and  at  Wichlinghausoi  in  1838,  and  was 
superintendent  at  Schkeuditz  after  1850  and 
at  Eisleben  after  1859.  Besides  publishing  an 
edition  of  Luther's  Catechism  and  a  transla^ 
tion  of  the  Bible,  he  published  Die  Redett  der 
Apotiel  (2  ToU.,  1824-30;  Eng.  trans.*  1869); 
the  important  mystical  commentary  Reden  dea 
Berm  (3  toIs.,  1843  ;  3d  ed.,  7  vok.  1870-74; 
Eng.  trans..  3  vols.,  1869) ;  Die  Reden  der  Engel 
in  der  heiligen  Sohrift  (1862).  Consult  J.  P. 
Lacroix,  Life  of  Rudolf  Btier  (New  York,  1874^. 
STIFFNECX.  See  Wbyneck. 
STTFTEB,  shtlf'tSr.  Adalbbbt  (1805-68). 
An  Austrian  poet,  novelist,  and  painter,  bom  'at 
Oberplan,  Bohemia.  He  studied  law  at  the 
University  of  Vienna,  but  gave  the  preference 
to  history,  phUosophy,  and  natural  science,  took 
up  tMwhing,  and  in  1850  was  appointed  super- 
intendent of  public  schools  in  Upper  Austria. 
His  idyls  and  novelettes,  collected  under  the 
title  Studien  (1844-51;  17th  ed.,  1901),  rank 
with  the  best  prose  writings  of  his  time,  and 
from  their  first  appearance  evoked  unstinted 
admiration.  Their  purely  idyllic  character, 
utterly  ali^  to  all  worldly  problems  and  tend- 
encies, the  masterly  details  In  the  author's  orig^- 
nal  conceptions  and  descriptions  of  nature,  con- 
stituted BO  grateful  a  contrast  to  the  current 
belletristic  productions  as  to  atone  for  the 
merely  accessory  rOle  assigned  to  the  human  ele* 
ment.  The  Studien  were  followed  by  Btmte 
Steine  (1852;  10th  ed.,  1897);  and  the  novels 
Der  Jfaeheommer  (1867;  3d  ed.,  1877)  and 
Witiko  ( 1865-67 ) .  His  letters,  with  biography, 
were  published  by  Aprent  (1869).  An  edition 
of  his  complete  works  appeared  in  Prague  ( 1901 
et  seq.).  A  critical  edition  by  A.  Sauer,  F. 
Hilller,  J.  Radler,  et  at.,  began  appearing  in 
1904.  Consult:  Kuh,  Zwei  Diohter  Oeaterreiche 
(Pressburg,  1872) ;  the  biogri4)hies  by  Markus 
(Vienna,  1877),  PrOll  (Prague,  1891),  and 
Stoessl  (Berlin,  1902);  A.  Saner,  Stifter  ale 


BtOkHmHler  (Prague,  1902) ;  W.  Koseh,  A.  Stif- 
ter wnd  die  RovMrntik  (ib.,  1905). 

STIO'ICA  (frtna  Ok.  orltiia,  atigma,  mark, 
brand,  puncture).  In  anatomy,  a  spot  or  mark 
on  the  skin  or  a  small  cicatrix;  in  botany,  a 
special  tissue  for  the  reception  of  pollen;  in 
entomology,  the  q>iracle  of  an  insect.  To  the 
psychiatrist  a  sti^^na  is  an  aoatomieal  or  func- 
tional deviation  from  the  normal  in  a  d^enerate 
person.  Certain  stigmata  are  so  constant  and  so 
frequent  that  th^  Mve  been  acootted  as  indices 
of  degeneration  by  teachers,  p&niciana,  and 
officers  in  prisons  and  asylunu.  Beridee  idtots, 
insane  persona,  and  certain  criminals,  the  feeble- 
minded and  the  markedly  eccentric  are  classed 
as  degenerates.  (See  Dsoerbx&oy.)  The  stig- 
mata of  degeneration  are  anatomical,  physio- 
logical, or  psychical;  i.e.,  thc^  are  deviations  in 
form  and  shape,  in  fnaotton  and  facul^,  from 
the  normal. 

■Anatomical  Gttigiiiata  e<nnprise  irregularity 
in  formation  of  the  skull  cap  or  of  the  face; 
deformity  of  the  palate;  irregularity  of  the 
teeth;  anomaly  of  tcngue,  lips,  or  nose;  spots 
on  the  iris,  croesed  eyes,  and  other  ocular 
changes;  absence  of  pigment  in  iris,  hair,  and 
skin  (see  Albino)  ;  anomaly  of  the  ears;  short- 
ening or  lengthening  of  part  of  a  limb,  reduc- 
tion or  increase  in  the  normal  number  of 
fingers;  deformity  of  the  tiuxaz*  dwarfing, 

fiantism,  the  occurrence  of  feminine  conflgura- 
ton  in  a  male  or  of  masculinity  in  a  female; 
anomalies  of  the  skin,  including  abnormal 
growth  of  hair  or  absence  of  proper  hair,  etc. 

The  most  frequently  and  easily  observed  ana- 
tomical stigmata  are  the  irregular  ears  and 
teeth.  The  principal  ear  types  are  the  Darwin 
ear,  marked  by  a  tubercle;  the  Morel  ear,  a 
large  smooth  organ  with  thin  edgea;  the  Stahl 
ears,  with  various  anomalies  of  the  helix  and 
crura  (see  Eas)  ;  and  tfae  BlalnrUle  type,  in 
wldch  the  ears  are  not  mates.  Dmtal  and 
palatal  anomalies  are  vety  frequmt,  the  de* 
generate's  hard  palate  bdn|t  dome-shaped,  hip- 
roofed,  or  flat-roofed,  provided  with  a  (Jothic 
arch,  or  a  horseshoe  arch,  or  asymmetrical.  Fred- 
erick Peterson  (q.v.)  con^ders  the  deformed 
palate  one  of  the  chief  anatomical  stigmata  of 
d^eneration.  Talbot  found  43  per  cent  of  ab- 
normal palates  ammg  160S  feeble-minded  persons. 
Cyharon  found  82  per  cent  of  abnonnal  palates 
in  idiots  and  feeble-minded  folk,  76  per  cent  in 
epil^ticB,  80  per  cent  In  cases  of  general  in- 
sanity, 70  per  cent  in  fanterical  insane,  35  per 
cent  in  cases  of  general  paralysis,  and  10  par 
cent  in  apparently  normal  people. 

Physiological  Stigmata,  to  follow  Peterstrn's 
classification,  include  ( 1 )  anomalies  of  the 
motor  function,  such  as  delay  in  learning  to 
walk,  tremors,  epilepsy;  (2)  anomalies  of  sen- 
sory function,  such  as  deaf-mutism,  migraine, 
blindness,  defects  in  si^t;  (3)  anomalies  in 
speech,  such  as  stammering,  mutism;  (4)  ano- 
malies of  genito-urinary  function;  (5)  anoma- 
lies of  instinct  or  appetite,  such  as  desire  for 
liquor  or  drugs;  (6)  diminished  resistance  to 
external  influences  and  to  diseases;  (7)  de- 
layed developmoit  of  puberfy. 

FsytMeal  Stigmata  include  feeble-minded- 
ness,  imbecility,  idiocy,  insanity,  eeeoitrieiiy, 
certain  moral  delinqnency  and  sexual  perreruwi. 
Consult :  Morel,  Traiti  dee  d4g&n4rt»yencee 
(Paris,  1857) ;  Max  Nordau,  Degeneration  (Eng. 
trans.,  New  York,  1895);  Peterson,  "The  Stig- 
mata of  Degeneration,"  in  State  Eoepital*  £uf- 
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le<M  (Utiea,  K.  Y.,  July,  1896).  See  EC0KNIC8; 
HEBgpnr,  and  bibliocraphies  there  given. 

STIOJCA'BIA  (Neo-Lat,  from  Gk.  orlyuM, 
mark).  The  generic  name  given  to  foBsilized 
plant  remainB  with  pitted  surfaces,  found  in 
the  coal  measures.  Tiuij  were  first  thought  to 
represent  a  distinct  speeies  of  pluit,  but  th^ 
are  now  known  to  be  the  roots  of  SlgiUaria  anq 
other  trees  that  lived  in  carboniferous  times. 

SnO'KATZZATION  (from  Ok.  ffTtyitarl^w, 
atigmatizem,  to  mark).  The  name  applied  to 
the  impression  on  certain  individuals  of  the 
stigmata  or  marks  similar  to  the  wounds  made 
in  the  body  of  Christ  during  bis  torture.  These 
stigmata  comprise  not  only  the  wounds  of  the 
hands  and  feet  and  of  the  side  received  in  the 
crucifixion,  but  also  those  impressed  by  the 
crown  of  thorns  and  by  the  sooureing.  In  some 
eases  the  stigmata  have  been  on^  subJectiTely 
felt  and  could  not  be  seen  br  others.  The  first 
and  most  remarkable  example  of  stigmatization 
is  that  of  St.  Francis  of  Assisi  (q.v.).  In 
his  case  these  mysterious  markings  are  said 
to  have  persisted  for  three  years,  until  his  death,- 
and  to  have  been  seen  by  St.  Bonaventore  and 
several  popes,  and  closely  observed  by  multi* 
tudes  after  hu  death. 

Since  St.  Frands's  time  there  have  been 
many  such  cases.  Dr.  Imbert-Gourl>eyre  in  1894 
was  able  to  collect  321  examples,  in  every  cen- 
tury since  the  thirteenth,  in  every  Eur<^ean 
country  and  in  every  station  in  life.  While  the 
great  majority  were  religious,  mostly  Domini- 
cans or  Franciscans,  many  were  not  and  some 
20  were  in  the  married  state.  Twenty-nine 
cases  were  listed  during  the  nineteenth  century. 
The  moat  noteworthy  m  these  are  Anna  Kathe* 
rine  Enmierich  (died  1824)  and  Louise  Lateau 
(1660-83)  of  Bois  d'Haine,  Belgium.  This 
last  case  attracted  great  attention  and  provoked 
public  discussion,  in  which  the  StupCtritee 
school  of  neurology  took  the  position  that 
stigmatization  is  only  a  neurotic  phenomenon 
in  hysterical  individuals.  Dr.  Lefebvre,  an 
eminent  ph^iclan,  professor  of  medicine  at 
the  Universi^  of  Louvain,  after  a  prolonged 
investigation  of  Louise  Lateau*s  ease,  pro- 
nounced it  miraenlons.  On  the  other  hand, 
Tfaeodor  Schwann,  the  distinguished  biologist, 
also  a  professor  at  Louvain  and  himseu  a 
Catholic,  refused  after  careful  examination  to 
admit  the  preternatural  character  of  the  phe^ 
nomena.  In  the  Comptes  Rendu*  of  the  Society 
of  Biology  of  Paris  for  July  11,  1885,  there  is 
a  report  of  a  case  in  whidi  bleeding  through 
the  unbroken  skin  was  produced  fey  hypnoua 
sugcestion. 

Kbllography.  Lefebvre,  Lomte  Lateau 
(Louvain,  1870) ;  A.  Imtiert-Gourbeyre,  Les 
»tigmati»69  (Paris,  1873);  Boumeville,  Louit« 
Lateau  (ib.,  1875) ;  id.,  Le  science  et  le  miracle 
(ib.,  1878) ;  Richer,  Etudes  eltnigues  »ur 
Vhyetiro-ipileptie  ou  grande  hyttirie  (ib., 
1881 ) ;  J.  J.  Ton  GIfrres,  The  Stigmata  (London, 
1883) ;  A.  Imbert-OourboyTe,  he  gtigmatizatum, 
I'emtawe  dioine,  at  lee  miradee  de  Lourdes  (Paris, 
1894) ;  P.  Janet,  The  Mental  State  of  Hyeteri- 
oait:  A  Study  of  Mental  Stigmata  (New  Toric, 
1901).  See  Ehuesioh,  Anna  Katrebina;  La- 
teau, LotriSE. 

STICKKONOSE.   See  Cabnation. 

STIKINE  (sti-ken')  nmZANS.  See 
Tlinkit.   

STIKZME  BIVSS.  The  largest  and  most 
important  stream  of  southeastern  Alaska,  where 


it  debouches  at  Wrangell.  Its  principal  coarse 
lies  in  British  Columbia,  and  it  has  for  years 
been  the  principal  route  between  the  interior 
of  that  country  and  tiie  Pacific  Ocean  (Map: 
Alaska,  O  7).  There  is  a  summer  steamer 
service  as  far  as  Tdc^aph  Credc,  170  milea 
from  tiie  mouth. 

STU/BITK  a  mineral,  one  of  the  common- 
est of  the  zeolites  (q.T.).  It  occars  in  dieaf- 
like  a^;rcgates  in  basaltic  rocks,  graaitei»  and 
gneisses. 

STUiES,  stilz,  Chabus  Wabdell  (1867- 
).  An  American  zoologist  and  pathologist. 
He  was  bom  at  Spring  Valley,  N.  Y.,  and  was 
educated  at  Wesleyan  University  and  abroad, 
especially  in  Germany  and  France.  From  1892 
to  1906  he  was  professor  of  medical  soOlocy  at 
Qeoivstown  Universi^,  and  he  became  soBlogiBt 
and  later  consulting  zoologist  to  the  Burean  <rf 
Animal  Industry,  and  in  1902  professor  of  so- 
ology  in  the  PuUio  Health  Service.  As  secre- 
tary of  the  International  Commission  on  Zo- 
ological Nomenclature  he  prepared,  with  Albert 
Hassall,  the  Indea  Catalo^ie  of  Medioal  Zodlogy 
(1902-14).  Stiles  paid  especial  attention  to 
the  hookworm  disease  and  discovered  that  tlie 
parasite  of  tiie  American  infection  was  a  new 
species,  which  he  called  UnofmaHa  amerieana 
and  later  Keoatar  amerieamu.  He  waa  a  pro- 
lific writer,  liany  honorary  degrees  were  con- 
ferred on  him. 

STILES,  Ezra  (1725-06).  An  American 
clergyman  and  college  president,  bom  at  North 
Haven,  Conn.  He  graduated  at  Yale  in  1746, 
was  tutor  there  from  1749  to  1766,  was  ordained 
by  the  Congreigational  church  in  1749,  and 

? reached  for  a  time  to  the  Stockbridge  Indians, 
'ransient  religious  doubts  induced  him  to  aban- 
don the  ministry  and  study  law  (1752) ;  and  he 
was  admitted  to  the  bar  in  1752,  and  practiced 
in  New  Haven  in  1753-65.  Retuming  to  the 
ministry^  in  1766,  be  was  pastor  of  the  Second 
Church  in  Newport,  R.  I.,  in  1756-77,  and  dur- 
ing this  period  tnent  a  large  part  of  his  time 
in  literary  and  s(»entific  studies,  learning  several 
Ean^>ean  and  Oriental  languages  and  carrying 
on  an  extensive  correspondence  with  learned 
men  In  many  parts  of  the  wwld.  In  1777-78  he 
was  pastor  of  the  North  Churdi,  Portsmouth, 
N.  H.,  and  in  1778  became  the  president  of  Yale, 
which  position  he  held  until  his  death.  He  also 
occupied  the  chair  of  ecclesiastid^  history  from 
1780  to  1795.  Both  during  and  preceding  the 
Revolution  he  was  an  ardent  patriot.  He  pub- 
lished An  Account  of  the  Settlement  of  Brietol, 
B.  I.  (1785)  and  a  ramblii^,  diffuse  Hiatory  of 
Three  of  the  Judges  of  King  Ohariea  I  (1794). 
His  Literary  Diary  (45  vols.),  edited  by  F.  B. 
Dexter,  was  published  in  1901.  For  his  grandson 
and  great-grandsm  see  Garnstt,  Ezra  Sttleb, 
and  GANNttTT,  William  Chaknino.  Consult 
Abiel  Holmes,  Life  (Boston,  1798),  and  J.  L. 
Kingsley  in  Jared  Sparks,  editor,  Amerioa»  JW- 
ography  (new  ed.,  New  York,  1902). 

STTLBTTO  VLY'.  A  niiall,  dender  preda- 
tory fiy  of  the  fismily  Tlierevidte,  frequently  of 
varied  color  and  closely  resembling  one  of  the 
robber  flies  (Asiliidn).  It  does  not  catch  its 
pr^  on  the  wing  as  do  the  robber  flies,  but  lies 
in  wait  upon  leaves  and  bushes  and  even  upon 
the  ground,  sprin^ng  on  weaker  insects  as  they 
approach.  The  larvn  are  very  long  and  slender, 
and  live  in  rotten  wood  and  in  rich  earth,  and 
seem  to  feed  upon  both  decaying  animal  and 
vegetable  matter. 
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SKnJCHO,  atn'I-kG,  Flatiub  (  ?-408  a.d.). 
A  Roman  general  and  Btateaman.  He  waB  the 
son  of  a  Vandal  who  served  as  an  officer  in  the 
Roman  armj  under  Valrais,  Emperor  of  the 
East  (364^-378) .  He  himself  followed  a  military 
career,  eamii^  the  special  recognition  of  the 
i^peror  Theodoeius  (379-396).  who,  in  383, 
sent  him  at  the  head  of  an  embaaay  to  the  court 
of  the  Persian  King  Sapor  III.  Here  by  skillful 
diplomacy  he  at  once  arranged  a  very  advan- 
tageous peace.  On  his  return  to  Constantinople 
at  the  end  of  384  he  married  Serena,  the  Em- 
peror's niec^  and  received  the  titles  of  comes 
atabuU  aaeri  and  oome$  dotnetUoonim.  During 
the  next  deea4e  be  attained  the  grade  of  com- 
mander in  chief  (magiater  tmUtum)  of  the  army 
in  nirace  (365)  and  directed  the  campaign  in 
Britain  against  the  Picts,  Scots,  and  Saxons 
(386).  The  same  year  be  was  battling  with  his 
Emperor  against  the  barbarians  on  the  banks  of 
the  Hebrus.  In  302  he  was  aucoessfnl  in  cam- 
paigns against  the  Bastanue,  Gloths,  Alani,  and 
Huns,  but  was  prevented  from  gaiidng  greator 
glory  1^  the  jealouOT  of  the  Consul  Rufinus,  who 
exercised  a  great  influence  over  the  Emperor.  In 
S94,  however,  he  reo^ved  a  greater  honor;  for 
Theodoeius  made  his  son  Honorius  Augtutu*, 
giving  him  the  sovereignty  of  Italy,  Spain,  GauU 
and  Africa,  and  appomted  Stilicho  and  Serena 
guardians  of  Hraorius.  Thus  Stilicho  found 
himself  on  a  footing  with  his  hated  rival  Ruflnus, 
for  he  became  the  real  ruler  of  the  West,  with 
luMLdqnarters  at  Rrane,  as  the  young  Honorius 
was  wholly  indifferent  to  the  cares  of  state. 
While  Theodosius  IWed,  Stilieho  and  Rnfluus 
were  forced  to  maintain  a  semblance  of  peaces 
but  when  he  died,  in  390,  their  rivalry  Invke  out 
openly.  Stilicho  had  a  stronger  personality  and 
a  close  connecti<Hi  with  the  Impmal  family,  for 
his  chinghter  Maria  was  betrothed  to  his  ward, 
the  Emperor  Honorius.  After  auccesBful  cam- 
paigns cm  the  Rhine  he  marched  to  the  East, 
nominally  to  drive  baek  the  Gotiis  and  the 
Huns,  whom  Ruflnus  had  persuaded  to  invade 
the  Empire,  but  really  to  overthrow  Ruflnus,  and 
ti^  connivance  with  theee  same  Goths  Stilicho 
procured  his  assassinatitHi  at  the  close  of  396. 
He  was  now  the  virtual  master  of  the  Empire, 
for  Honorius  and  Arcadius,  the  joint  emperors, 
were  puppets  in  bis  hands;  but  Stilicho  never 
aspired  to  the  throng  remaining  as  yet  loyal  to 
tiie  worthless  mm  of  his  old  patron.  His  atten- 
tion, indeed,  was  now  wholly  occupied  with  the 
formidable  invasion  of  the  Goth  Alaric  (q.v.), 
who  had  forced  his  way  into  the  Peloponnesus 
with  a  great  army,  and  was  abetted  by  Arcadius 
from  j«dousy  of  Stilicho.  Alaric  was  almost 
caught  in  a  trap,  but  escaped  northward,  where 
he  held  his  own  for  six  years.  At  the  end  of 
402  the  contest  was  fought  out.  Alaric  bad  in- 
vaded northern  Italy,  and  the  cowardly  Kmorlus 
fled  from  Mediolanum  (Milan)  to  Ravenna. 
StUicbo  gathered  all  available  troops  from  the 
western  provinces  and  made  a  stand.  He  was 
Mookaded  in  Milan,  but  early  in  403  he  broke 
the  blockade  and  won  a  victory  over  Alaric  at 
Pollentia,  near  Turin,  and  another  at  Verona. 
Alaric  withdrew  from  Italy,  but  retained  his 
power  at  the  court  of  Arcadius.  In  406  a  new 
invaeion  threatened.  A  countless  horde  of  Ger- 
mans and  Celts  was  led  down  from  the  north 
1^  Uieir  chief,  Radagaisus,  vibo  occupied  the 
heights  of  F^esnln,  above  FliH^oice,  where  Stil- 
i(Uio,  by  a  brilUant  movement,  henuned  him  in 
and  forced  him  to  surrender.   Radagaisus  was 


treacherously  put  to  death  and  his  followers 
were  sold  into  slavcrv.  This  was  the  last  great 
achievement  of  Stilicho.  His  downfall  was  due 
to  his  ambition  to  see  bis  own  son  Eucberiue  an 
the  tiinme  of  Rmne;  and  in  this  he  mi^t  have 
succeeded  bnt  for  the  wily  Olymptus,  who  warned 
Honorius  of  Stilicho's  designs.  Honorius  no'w  for 
the  flrst  time  showed  signs  of  energy.  He  aronsed 
the  soldiers  by  a  clever  speech  and  won  over 
many  partisans  of  Stilicho,  who,  deserted  by  hu 
friends,  met  death  by  assaBsination  at  Ravenna 
in  408.  Consult  TbtHnas  Hodgkin,  Italy  and 
her  Invaders,  vols,  i-il  (Oxford,  1880),  and  Paa- 
quale  Villarl,  The  Barbaria»  Invaaione  of  /taly, 
vol.  i,  English  trandaUon  hy  Linda  Vlllari  (New 
York,  1902). 

STILZ.,  AlTDBBW  Tatu»  (1828-  ).  An 
American  osteopath.  He  was  bom  at  Jones- 
boro,  Lee  Co.,  va.,  and  served  as  a  surgeon  and 
major  of  the  Twenty-first  Kansas  Volunteers 
during  the  Civil  War.  Still  was  the  founder  of 
osteopathy  (q.v.),  tite  practice  of  which  he 
began  in  1874,  and  afttv  1892  was  president  of 
tiie  American  School  of  Osteopathy  at  Slirks- 
viUe,  Mo.  His  writings  include:  Autohiogmphy 
of  A.  T.  8tUl  (1897;  rev.  ed.,  1008) ;  PhiloMopl^f 
and  Mechanical  Prindplea  of  Oateopaihy  (190fi) ; 
Oatemathy,  Praotioe  and  fieworch  (1910). 

BTTLL,  JoBK.  See  Gamheb  Gukton's 
Nbeplk.   

STTTTiRTBTH.   See  ABOBTion. 

STTT.T.ti!,  stUOA,  Aunum  (1813-1900).  An 
American  physician.  Bom  in  Philadelphia,  he 
was  educated  at  Yale  and  at  the  University  of 
Pennsylvania  (MJ>.,  1830).  He  settled  in  prac- 
tice in  his  native  city,  but  aptmt  parte  of  1841 
and  1861  in  ^iris  and  Vienna.  Fran  1864  to 
1850  he  was  professor  of  medicine  at  the  Pom- 
sylvania  Medical  College  and  from  1864  to  1884 
at  the  University  of  Pennqrlvania.  Stills  was 
one  of  the  first  in  America  to  distinguish  between 
typhus  and  typhoid  fever.  His  observations  in 
this  connection  he  made  during  a  typhus  epi- 
demic in  Philadelphia  in  1836  and  reported  in 
1838.  He  aoquired  a  great  r^utation  as  a  prac- 
titiimer,  teaener,  and  writer,  and  was  the  flrst 
secretai^i  and  in  1867  the  pretident,  of  the  Amer- 
ican Itedical  Association.  AnHmg  his  numerous 
works  are:  Medioai  Eduoation  in  the  United 
Btatee  (1846) ;  Elemente  of  General  Pathology 
(1848);  Therapeatioa  and  Materia  Medioa 
(1860;  4th  ed.,  1874);  Epidemic  Menmgitie 
(1867);  Cholera  (1886).  He  edited  with  A. 
Maish  the  VaUonal  Diapenaatory  <1879). 

STiLIi-il  U  HTUJ  O.  This  method  of  hunting 
IB  similar  to  stalldng  (easraitiaUy  an  English 
term)  in  that  each  involves  approaching  an  ani- 
mal by  Btealth;  but  the  two  differ  in  that  the 
still-hunter,  either  tracking  or  lying  in  wait  for 
his  4juarry,  usually  in  thick  cover,  often  does  not 
see  it  until  near  enoi^  to  shoot,  whereas  the 
stalker,  generally  ■  bunting  in  the  open,  detecte 
his  game  scHneUmee  at  a  great  distance,  and  thai 
endeavors  to  toep  oat  of  sight  until  within 
range.  American  big-same  animals  most  fre- 
quently tak&i  by  stiU-bunting  include  the 
smaller  deer,  moose,  caribou,  elk,  and  bears. 
Those  that  are  usually  stalked  are  sheep  and 
goats,  in  their  mountain  faabiesses,  elk  and 
bears  when  found  in  thinly  timbered  country, 
and  the  caribou  when  they  are  feeding  on  the 
great  barrens.  Both  forms  of  hunting,  to  be 
reasonably  successful,  denukud  patience,  much 
knowledge  of  the  animal's  habits,  good  eyesi^t 
and  heuing,  ph^ical  enduranoe,  especially  in 
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tbe  punnit  of  the  mountain  animals,  and  abili^ 
id'snoot  accurately  and  quickly  with  a  rifle. 

In  this  necessarily  brief  treatment  of  the  sub- 
ject it  is  impossible  more  than  to  suggest  a  few 
smeral  rules  whieh  should  guide  the  still- 
Sunter;  and  the  diseasBion  may  well  apply 
chiefly  to  the  common  white-tailed  deer,  sinoe 
that  species  is  the  most  widely  distributed  of 
American  animals  pursued  in  this  way.  The  two 
Intimate  methods  of  still-hunting  this  wai^, 
alert,  and  intelligent  creature  are  by  lying  in 
wait  in  frequented  localities,  or  by  deliberately 
tracking  it  to  within  shooting  distance.  Thou^ 
the  flrn-named  method  donands  much  patience 
and  often  skillful  manoBUvring,  and  is  entirdy 
sportsmanlike,  the  literal  pursuit  of  the  animal 
fay  tracking  it  tiirouj^  the  forest  involTes  much 
more  of  expert  woodcraft,  and  is  fascinating 
sport  for  the  hunter. 

Some  hunters  become  remaricably  expert  in 
following  a  deer's  trail  under  even  most  unfavor- 
able ccmdltions,  as,  e.g.,  when  the  animal  mores 
through  a  dense  for^  over  a  thick  carpet  of 
fallen  foliage*  in  which  ihey  pick  out  the  trail 
by  noting  freshly  overturned  leaves  or  tiie  small 
hoofprints  on  the  leaves  themselves.  Tradting 
on  the  snow  is  a  umple  matter  as  to  following 
the  trail;  but  the  keen  hunter  should  be  able 
quickly  and  accurately  to  read  many  things 
fnnn  a  trail  so  plainly  mariced,  such  as  the  sex 
and  sometimes  the  approximate  age  of  the  deer ; 
whether  the  animal  suspects  that  it  is  being 
pursued  or  is  feeding  quietly;  its  speed,  and 
whether  it  is  moving  steadily  or  stopping  fre- 
quently, etc  It  is  SMOlutely  easmtlal  to  follow 
a  deer,  or  any  other  big-game  animal,  upwind, 
as  the  slightest  air  currmt  from  the  hunter 
will  carry  for  a  long  distance  to  the  animal's 
extraordinarily  sensitive  nose  the  scent  of  a 
human  being,  a  warning  almost  certain  to  result 
in  the  deer's  instant  and  precipitate  flight.  It 
is  best  also,  when  possible,  to  follow  a  trail  with 
the  sun  at  one's  Mdc. 

The  hunter  must  also  bear  in  mind  constantly 
the  fact  that  a  deer's  hearing  and  eyesight  are 
exceedingly  keen*  and  that  it  is  always  on  the 
alert  for  unusual  sounds  or  movements  in  the 
forest.  He  must  therefore  move  with  tbe  utmost 
caution,  and  avoid  striking  branches  or  breaking 
twigs  by  stepping  upon  them  or  otherwise,  as  the 
snappii^  of  a  twig  is  likely  to  put  a  deer  to 
instant  flifi^t.  A  movement  of  any  kind  if  de- 
tected is  also  very  likely  to  produce  the  same 
result,  though  under  such  conditions  a  deer,  if  he 
has  not  seen  the  hunter  plainly,  may  stop  after 
takinit  *  jumps  and  look  ba<^  to  satisfy  its 
cariosity.  Another  singular  habit  of  a  deer,  of 
which  the  hunter  should  always  be  ready  to  tske 
advantage,  is  that  of  stopping  to  look  back  upon 
Teaching  the  brow  of  a  nill.  It  may  also  be 
noted  that  a  deer  in  full  flight  which  will  take 
him  past  tbe  hunter  is  likely  entirely  to  over- 
look him  if  he  stands  still  as  the  animal 
approaches. 

Once  within  range,  if  it  is  possible  to  do  so 
with  safety,  the  hunter  should  wait  until  the  deer 
shows  its  full  broadside,  and  then  should  shoot 
carefully  at  the  point  of  tbe  foreshoulder.  That 
shot,  if  correctly  placed,  is  not  only  fatal,  but 
is  likely  to  break  ooth  forelegs,  with  the  result 
that  the  animal  cannot  run  far;  whereas  it  is 
well  establiribed  that  a  sturdy  buck  shot  cleanly 
throurii  the  heart  may,  unless  the  great  arteries 
or  vuns  are  eat,  mn  several  hun£ml  yai^s  or 
more  before  he  falls.    Some  hunters  suppose 


it  to  be  a  sure  sign  that  a  deer  has  not  been 
hit  if  it  runs  away  with  its  great  white  tail 
held  aloft  in  the  usual  manner;  tiiis  is  by  no 
means  invariably  true,  thou^  it  is  probably  al- 
ways a  irign  the  animal  has  beeo  hit  if  It  runs 
wiui  tail  down.  In  dther  event  the  himtn 
should  at  once  search  carefully  for  blood  spots, 
following  the  trail  for  a  hundred  yards  at  least; 
but  on  finding  sudi  signs  he  should  abandon  the 
pursuit  (unless  the  ^ail  is  likely  to  be  oblit- 
erated by  rain  or  snow)  for  at  least  half  an 
hour,  for  a  badly  wounded  deer,  if  not  pur- 
sued, will  soon  lie  down  and  die,  or  become  so 
weak  fnm  loss  of  blood  that  he  will  not  be 
able  to  escape  when  tiie  banter  approaches. 

Still-hunting  the  noose  invMves  much  the 
same  tactics,  nut  demands  evoi  more  care,  es- 
pecially about  the  wind;  for  this  ranarkaMe 
animal  has  not  only  the  largest,  but  apparently 
the  most  effltuent,  nose  in  the  woods.  Moreover, 
where  it  has  been  hunted,  if  only  to  a  very  lim- 
ited ext^t,  it  becomes  even  more  watchful  and 
suspicious  of  everything  than  its  smaller  rela- 
tives^  which  it  equals.  If  it  does  not  exceed,  in 
intelligence  (For  hunting  the  moose  by  calling, 
see  MvnmtQ  Bis  Oau.)  Garibon  are  stalked 
with  comparatively  little  difBealtv,  If  the  hunter 
has  any  cover  at  all,  and  takes  advantage  of  the 
wind;  and  their  habit  of  pursuing  an  almost 
perfectly  straight  line  when  they  are  feeding 
often  makes  it  possible  for  the  hunter  to  get 
ahead  of  them  by  a  detour  and  await  their  ap- 
proach. Bull  eUc,  during  the  rutting  season, 
are  veiy  Ukdy  to  betray  thdr  whereabouts 
by  ihar  pernstent  and  defiant  challenging 
(bugling),  and  bears,  especially  the  gruxly 
and  big  brown  species,  are  often  seen  at  great 
distances  on  tiiinly  timl>ered  mountainsides. 

Consult:  T.  S.  Van  Dyke,  The  Still  Hunter 
(New  Yoik,  1004),  the  standard  work  <m  still- 
hunting  deer;  J.  Brunner,  Traoke  and  Tracking 
(ib.,  1S09);  Theodoiw  Roosevelt,  The  Wilder- 
meet  Bimter  (ib.*  1900) ;  also  Ubliogra|i^  under 

HUHTINQ. 

STILLINO,  shtiSIng,  Bensdikt  (1810-79). 
A  German  anatomist  and  surgeon.  He  was  bom 
at  Kirchhain  (Hesse),  studied  medicine  at  the 
University  of  Marburg  (M.D..  1832),  and  was 
district  surgeon  in  Cassel  until  1840.  He  after- 
ward practiced  privately.  Stilling  traveled 
much.  'Ha  is  well  known  throu^  his  studies  on 
the  brain  said  tite  nerrons  system,  having  been 
the  founder  of  the  theory  ctf  the  vasomotw 
nervoaa  system — Phyeioloffieohe,  pathologieohej 
und  memeiniscihe  jmtitttfoAe,  Unterauohungen 
Hher  die  Spinal  Irritation  (1840) ;  and  after  his 
first  visit  to  Paris  he  introduced  ovariotomy 
into  Germany  (1837),  using  bis  own  method, 
the  extraperitoneal  one,  etc.  Four  of  his  writ- 
ings received  the  prize  of  the  Academy  of  Medi- 
cine at  Paris.  His  best-known  works  are  Unter- 
euehungen  &ber  die  FvmJctionen  dee  RUakenmarlea 
und  der  Nerven  (1843,  1859);  Vntertuohungen 
fi&er  dm  Bau  dee  kteinen  Oehime  dee  Meneohm 
(1864-67,  1878);  Veher  die  MeduUa  oblongata 
(1843). 

STILIiINO,  JoHANN  iffiEtnsicH  Jung-.  See 
JuNO-SnLLrao,  J.  H. 

STII/IJNaET.EET,  Edwabd  (1635-99).  An 
Anglican  prelate,  bom  at  CranbOTne,  Dorset- 
shire. He  received  his  eduoati<ai  at  Cambridge. 
In  1659  he  published  tbe  Originee  Bacra,  or  Ra^ 
timuA  Aeotmnt  of  the  Chriatwn  Faith,  as  to  the 
Truth  and  Divine  Authority  of  the  Boripturea, 
a  work  which  made  his  reputation,  and  is  still 
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«stenned  as  a  masterly  treatise,  thou^  mudi' 
of  it  is  S1^>e^8eded  by  modem  sebolMvhip.  In 
1604  appeared  his  RtOwital  Aooount  of  the 
Qroundt  of  the  Protectant  S^igion,  a  defense  of 
the  Church  of  Bngland  from  the  charge  of 
schism  in  its  separation  from  Rome,  which  was 
received  with  great  favor,  and  led  to  bis  appoint- 
ment as  preacher  at  the  Rolls  Chapel.  In  1370 
he  became  canon  of  St.  Paul's  Cathedral,  and 
in  1678  was  made  dean.  After  the  Revolution  of 
1688  he  received  the  uipointment  to  the  Bi8h<^- 
ric  of  Worcester.  Stulingfleet's  diief  works,  be- 
sides those  moitioned,  were  the  Originet  Britan- 
nioa,  or  Antiquitiea  of  the  Britiek  Churoheg  and 
The  Dootrines  and  Praotioet  of  the  Church  of 
Rome  Truly  Repreaented  (1686;  3d  ed.,  1861), 
a  standard  work.  His  complete  works  were  pub- 
lished in  six  volumes  (London,  1710,  with  life 
by  Richard  Bentley,  supplementory  vol.,  1736). 

STnJJNaiA,  atIl-Un'}I-&  (Neo-Ut..  named 
in  honor  of  Stillingfleet,  English  botanist).  A 
genus  of  plants  belonging  to  Uie  fkmily  Bu- 
phorbiacsK.  The  species  are  mostly  trees  or 
shrubs  of  tropical  Asia  and  America,  and  of  the 
islands  of  Bourbon  and  Mauritius.  One  species, 
StilUngia  aylvatioa,  queen's  delist  or  yaw 
shrub,  a  perennial  herb  2  to  3  feet  high, 
is  found  from  Virginia  to  Kansas  and  south  to 
the  Oulf.  The  root  of  this  plant  has  been  vari- 
onsb*  used  in  medicine.  BtiUimgia  tebifera  or 
Sopltm  aebiferum,  the  tallow  tree  of  China, 
the  fruit  of  which  the  Chinese  obtain  tal- 
low, and  which  was  introduced  into  the  Eaafc 
and  the  West  Indies,  has  a  trunk  and  branches 
like  the  cherry  and  foliage  like  the  black  poplar. 

STILIi  LIFE  (still,  i.e.,  dead).  A  branch 
of  painting  devoted  to  the  representation  of  life- 
less objects,  such  as  dead  game,  fish,  household 
atendlt,  Taae^  plate  glaiMcs,  and  the  lUce; 
taken  to  include  also  fruits  and  flowers.  Still- 
life  painting  is  concerned  purely  with  pictorial 
effects  like  the  charm  of  color  and  treatment  of 
light  and  shadow.  It  was  practiced  by  the 
Greeks  of  the  best  period,  and  further  developed 
during  the  Alexandrian  period,  as  may  be  seen 
in  the  surviving  Pompeian  frescoes  and  Roman 
mosaics.  During  the  Renaissance  it  was  in 
abeyance,  except  as  an  accessory  to  figure  paint- 
ing. The  early  Netherlanders  fron  Jan  van 
Eydc  down,  and  Omnans,  like  DUrer  and  Hol- 
bein, excelled  especially  in  this  variety.  But 
still-life  painting  did  not  develop  independently 
in  the  N^herlands  until  the  seventeenth  century, 
its  golden  age — Holland  was  its  special  home. 
Until  about  1650  the  local  schools  are  plainly  dis- 
cernible: Haarlem,  with  its  breakfast  scenes, 
rich  or  frugal,  and  goldsmith's  plate;  Leyden, 
the  imivermy  city,  with  bo4^,  writing  mate- 
rials, and  musical  instrummts The  Hague,  with 
the  products  of  the  fish  maricets;  Utrecht,  with 
fruits  and  flowers.  Hie  most  onlnent  masters 
were  Jui  de  Heon  of  Utrecht,  WiUem  Ealf  of 
Amsterdam,  and  Abraham  van  Beyeren  of  The 
Hague.  Others  were  Snyders,  Sobers,  and  Jo- 
hamies  Fyt  in  Flanders;  Claesz,  Heda,  Van  Aelst, 
Dou,  Rembrandt  (occasionally),  Weenix,  Van 
Huysum,  and  Rachel  Ruysch  in  Holland.  The 
greatest  still-life  painter  of  the  ei^teenth  cen- 
tnry  was  Chardin  in  France.  During  the  nine- 
teenth century  this  genre  was  practiced  occa- 
sionally by  many  of  the  great  art&ts  ( Delacroix, 
Courbet,  Manet,  Cezanne),  and  as  a  Bpecialty  by 
De^ffe,  Philippe  Rousseau,  Antoine  Vollon,  the 
neatest  of  the  centu^,  and  many  others  like 
Ribot,  Roybet,  and  Bonvin.    In  the  United 


'States,  W.  M.  Chase,  celel»ated  for  hia 
came  to  be  known  as  the  most  brilliant  painter 
of  still  life.  Well  known  also  are  Emil  Carlsen 
and  Wilton  Lockwood,  the  latter  for  his  flow^s. 

STILI/HAN,  Saicckl  ( 1738-1807 ) .  An 
American  clergyman.  He  was  bom  in  Philadel- 
phia, Pa.,  removed  to  Charleston,  S.  C,  in  1748, 
was  ordained  as  a  Baptist  minister  in  1759,  and 
preached  first  at  James  Island  (S.  C),  then  at 
Bordentown  (N.  J.),  and  finally  at  Boston.  He 
was  one  of  the  incorporators  of  Brown  Univer- 
sity (1764).  Among  his  puUished  swmons  are 
A  Sermon  on  the  Repeal  of  the  Stamp  Act 
(1766),  Election  Sermon  (1770),  Matonio  Dit- 
courae  (178S),  and  a  Sermon  Occasioned  by  the 
Death  of  George  Washington  (1799). 

STTT.T.HrAN,  Thoicas  Bliss  (1852-1916). 
An  American  cfaemist,  bom  in  Plainfleld,  N.  J. 
He  graduated  from  Rutoers  Coll^  in  1873,  re- 
ceiving the  d^ree  of  M.S.  in  1876.  During  1876- 
79  he  studied  analytical  obemistry  in  Uie  labo- 
ratoi7  of  Freaenins  in  Wiesbaden,  and  in  1879 
began  practice  as  an  analytical  cfaiemiat  in  Mew 
York.  At  Stevens  Institute,  where  in  1883  he 
received  the  d^^ree  of  Ph.D.,  he  was  appointed 

Srofessor  of  anal^ical  chemistry  (1886)  and 
1  1002  he  was  given  the  chair  of  engineering 
chemistry  and  was  made  head  of  the  chemical 
department.  In  1909  he  retired,  but  continued 
active  as  a  consulting  chemist,  and  from  19II 
until  his  deat3i  was  dfty  chemist  of  Jersey  City 
and  Bayonne,  N.  J.  He  published  Engineering 
Chemistry:  A  Manual  of  Qwmtitative  Chemioal 
Analysis  for  Stndmts,  Chemists,  and  Engineers 
(1807)  and  Baaimination  of  L^trioai^ng  Oils 
(1014). 

STTUiHAK,  WnxiAU  Jahbs  (1828-1901). 
An  American  journalist,  landscape  painter,  and 
author.  "Bb  was  bom  in  Sdienectady,  N.  Y., 
and  after  graduating  at  Union  Collc^  in  1848 
took  up  landscape  painting  under  Frederick 
Church.  In  1840  he  studied  in  England,  where 
he  was  influenced  by  the  Pre-Raphaelitas,  becom- 
ing acquainted  with  Turner,  whose  work  he  ad- 
mired, and  with  Ruskin.  From  1851  to  1859  he 
exhibited  at  the  National  Academy,  of  which  he 
was  elected  an  associate  in  1864.  In  1852  he 
was  commissioned  by  Louis  Kossuth  to  go  to 
Hungary  to  carry  away  the  crown  jewels  which 
Kossuth  had  hidden  during  the  Revolution.  He 
ccmtinued  to  practice  painting  until  1855,  when 
he  took  up  journalism,  devoting  himself  to  polit- 
ical and  artistic  subjects.  StiUman  was  United 
States  Consul  at  Rome  (1861-65),  and  in  Crete 
( 1865-69 ) .  From  1883  to  1885  he  was  art  critic 
of  the  Evening  Post,  and  from  1875  to  1885  cor- 
respondent cm  political  affairs  for  the  London 
Times.  He  lived  in  Ita^  from  1878  to  1898, 
after  which  he  retired  to  Surr^,  England,  where 
he  died.  His  writings  include:  The  Cretan  In- 
surrection of  1866-68  ( 1874 ) ;  On  the  Track  of 
Ulysses  (1888);  Union  of  Italy,  1815-1895 
(1898;  new  ed.,  with  epilc^ue  by  G.  M.  Trevel- 
yan,  1909);  Francesco  Crispi  (1899).  Consult 
his  Autobiography  of  a  Journalist  (2  vols.,  Bos- 
ton, 1901),  full  of  interesting  reminiscCTces. 

STUiI/WA'TEB.  A  city  and  the  county 
seat  of  Washington  Co.,  Minn.,  18  miles  north- 
east of  St.  Paul,  on  the  St.  Croix  River  and  Lake, 
and  on  the  Chicago,  Milwaukee,  and  St.  Paul, 
the  Chicago  and  Northwestern,  and  the  Northern 
Pacific  railroads  (Map:  Minnesota,  E  5).  It 
has  a  situation  of  great  natural  beauty  at  the 
foot  of  the  celebrated  dalles  of  St.  Croix,  cliffs 
which  extend  for  30  miles  above  the  city.  Still- 
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water  has  the  Minnesota  State  prison,  a  public 
libraiy,  a  United  States  government  building,  a 
fine  city  hall,  Stillwater  City  Hospital,  and  St. 
Joseph's  and  St.  Mary's  convents.  The  city  has 
extenshre  lun^r  interests,  breweries,  foundries 
and  madiine  diops,  gnun  elevators,  a  brickyard, 
and  manufactories  of  wagons,  boats,  farm  im- 
plements, boots  and  shoes,  boxes,  etc.  The  com- 
mission form  of  government  was  adopted  in  1916. 
-Pop.,  1900,  12,318;  1910,  10,198. 

STILL  WATEB,  Battle  of.  See  Sabatooa, 
Batt^s  or. 

STUJ/WELL,  Lewis  Buckley  ( 1803-  ) . 
An  American  electrical  ei^neer.  He  was  boni 
at  Scranton,  Pa.,  and  stodied  at  Wesleyan  and 
Lehigh  universities  in  1882-85.  After  1886  he 
was  engaged  in  practice  as  a  consulting  elec- 
trical engineer  at  New  York  City.  He  served 
as  chief  engineer  of  the  Westinghouse  Electric 
and  Manufuituring  Company  in  1891-97,  and  as 
electrical  director  of  the  Niagara  Falls  Power 
Company  in  1801-1900,  and  of  the  Bapid  Tran- 
sit Subway  Construction  C(»np«iy  in  1900-08. 
He  was  also  eonsultlnir  electrical  eoigineer  to  the 
Manhattan  Railway  Company  in  1000-04  and 
afterward  to  the  Hudson  Companies.  In  1009-10 
he  was  president  of  the  American  Institute  of 
Electrical  Engineers. 

STI^LO,  Lucius  .^Ilius  Pb^coninus  (called 
also  Philologus).  A  celebrated  Roman  gram- 
marian. He  was  learned  in  both  Greek  and 
Latin  and  was  an  instructor  of  Cico-o  in  rhetoric 
and  of  M.  Terentius  Varro  in  grammar.  His 
sympathy  with  the  aristocratic  party  led  him  to 
aeoompany  Qnintus  Metellus  Numidicua  into 
exile  at  Rhodes  in  100  b.c.  His  works  include 
commentaries  on  the  Awamenta,  or  Songs  of  the 
&ilii,  and  the  Tujelve  T(^lea,  and  a  volume  en- 
titled De  Proloquii*.  Consult  J.  E.  Sandys,  A 
Higtory  of  Claancal  Scholarthip,  vol.  i  (2d  ed., 
Cambridge,  1906). 

STILT  (Swed.  gttflta,  OHO.  atOza,  Oer. 
jfftelM,  atilt,  crutch).  A  large,  handsome,  long* 
tanked  shore  Urd  of  the  genus  Bimamtopiu,  re- 
lated to  tile  avocets.  The  common  Old  World 
species  (Bimamtopua  Mmantoptu)  is  widely  dis- 
tributed. The  American  species  {Himantopua 
meaiicanua)  is  common  to  both  continents;  and 
others  are  known  in  other  parte  of  the  world 
along  seacoasts.  They  frequent  muddy  flats  in 
small  flocks  and  walk  with  long,  measured  steps, 
seehiiur  for  food  among  tiie  reeda,  and  eatehii^ 
small  flshes  in  the  pools  and  shallows.  See  Plate 
of  Beach  Bibds. 

STILT  VnOt.  A  plant  bug  of  the  funily 
BeiTtidffi,  which  includes  very  slender  species 
with  long,  thin  Ic^  in  whidt  the  thighs  are 
thi^ened  at  the  tip.  Only  six  species  are  known 
to  occur  in  the  United  States. 

STUCSON,  Fbedebic  Jebup  (1865-  >. 
An  American  lawyer  and  author,  horn  at 
Dedham,  Mass.  He  graduated  at  Harvard  in 
1876  and  at  the  Harvard  Law  School  in  1878, 
and  b^^  practice  in  Boston.  In  1884-85  he 
was  Assistant  Attorney-General  of  Massachu- 
setts, and  in  1898-1002  general  counsel  to  the 
United  States  Industrial  Conuniaeion.  In  1903 
he  became  professor  of  comparative  i^slation 
at  Harvard,  and  in  1914  was  appointed  first  am- 
bassador of  the  United  States  to  Argentina.  He 
Is  beat  known  as  the  author  of  law  books,  includ- 
ing AmerjouM  BMute  Low  (2  vols.,  1886) ;  8tim- 
atm'a  Law  Oloaaety  ( 1800) ;  Lahor  in  ita  JSelo- 
Hon  to  Law  (1894);  Handbook  to  thv  Lahor 
Law  of  the  Unitod  Btatea  (1806) ;  Uniform  BUite 


Legialation  (1896)  ;  The  American  Gonatitution 
(1908);  Popular  Law-Making  (1911).  Under 
the  pen  name  of  "J.  S.  of  Dale"  he  wrote  novels 
and  short  stories  {Ovemdale,  1882,  was  his  first 
novel),  and  later  under  his  own  name 

STUESON,  HEintT  Lewis  (1867-  ).  An 
American  lawyer  and  cabinet  officer,  horn  in  New 
York  City.  He  was  educated  at  Yale  (A.B., 
1888),  Harvard  (A.M.,  1889),  and  Harvard  Law 
School.  Admitted  to  the  bar  in  1891,  he  became 
a  member  of  the  law  firm  of  Root  and  Clarke  in 
1893,  of  Root,  Howard,  Winthrop,  and  Sttmson  io 
1807,  and  of  Winthrop  and  Stimson  in  1901.  In 
1006-09  he  was  United  States  Attorn^  for  the 
Southern  District  of  New  York.  Stimson  was 
unsuccessful  as  Republican  candidate  for  (gov- 
ernor of  New  York  in  1910.  In  1911-13  he  served 
as  Secretary  of  War  in  the  cabinet  of  Presid^t 
Taft.  In  lOlS  he  was  a  delegate  to  the  New 
York  State  Constitutional  Ccmvention. 

STUCTTLANTS  ( from  Lat.  atimulare,  to  urge, 
prick,  from  atimultu,  goAd,  incitement;  con- 
nected with  Gk.  arlluWf  atieeiin,  to  pierce,  Skt.  iij, 
to  be  sharp,  OHO.  atokhan,  Ger.  ataehen.  Eng. 
atiok).  Agents  which  increase  temporarily  the 
functicmal  activity  of  the  organism  as  a  whole 
or  of  the  various  organs  of  the  body.  These  may 
be  cardiac,  respiratory,  nerrous,  hepatic,  renal, 
gastric,  etc.,  depending  on  the  organ  or  system 
affected.  Stimulants  embrace  a  wide  range  of 
therapeutic  agents,  but  popularly  the  tenn  is 
applied  to  those  acting  especially  on  the  circu- 
latory, respiratory,  and  nervous  systoms.  Alco- 
hol is  the  most  eeneralty  anpkyed,  in  the  form 
of  whisky,  bran<fy,  or  wines.  The  various  prep- 
arations of  ammonia,  inhaled  or  given  as  the 
aromatic  spirit  of  ammonia,  are  very  serviceable 
diffusible  stimulants.  Ether  may  be  taken  as 
an  inhalation,  a  hypodermic  injection,  or  in  solu- 
tion by  the  mouth,  and  acts  rapidly.  Amon^  the 
many  other  generaJ  stimulants  may  be  mentioned 
camphor,  strychnine,  lavender,  ginger,  pepper- 
mint oil,  and  the  other  essential  oils.  This  class 
of  ronedies  is  useful  in  fainting,  hysteria,  shock, 
etc 

STIXITLirS  (from  Lat.  stimulus,  goad,  in- 
cit^ent).  A  mechanical,  molecular,  chemical, 
or  ethereal  change  in  the  conditions  external  to 
a  plant  cell  or  to  the  plant  body,  iriiich  produces 
a  change  (reaction)  in  the  cell,  a  particular 
oigan,  or  the  whole  plant.  Mechanical  stimuli, 
due  to  tiie  mass  movement  of  the  external  agents, 
are  contact,  pressure,  traction,  friction,  torsitm, 
etc.  (See  MovEUEm-;  Tekdbil;  Thiqkoi!So- 
PISH.)  In  the  absence  of  knowledge  as  to  its 
nature,  gravity  may  be  included  in  this  group, 
since  it  depends  upon  the  mass  of  Uie  body  act- 
ing (the  earth),  althon^  it  is  not  in  itself  me- 
chanical. (See  Gbotbofish.)  Molecular  stim- 
uli depend  upon  molecular  movements.  Osmotic 
pressure  has  been  proved  capable  of  acting  as  a 
stimulus.  Hie  reactions  of  organisms  to  solu- 
tions of  varying  concentratltm  are  interpreted  as 
due  not  to  the  chemical  nature  but  to  the  physi- 
cal character,  viz.,  the  amount  of  osmotic  pres- 
sure. ( See  Osmosis.  )  CThemical  stimuli  depend 
not  upon  the  mass,  but  upon  the  chemical  com- 
position of  the  body  acting.  They  are,  therefore, 
almost  as  rarious  as  chemical  compounds,  al- 
though many  substances  are  nearly  or  quite 
inert.  The  most  common  acting  upon  plants  are 
water,  organic  acids,  mineral  salts  and  other 
solutes  in  the  water.  (See  CTeemotbopisk.) 
Ethereal  stimuli  are  proMgated  in  the  ether, 
light,  and  heat.     (See  HkLXomviSH;  Theb- 
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1COTBOPI8H.)  SBta  also  may  be  included  elec- 
tricity, whose  action  in  nature  is  little  under- 
stood.   See  Ibbitabilitz;  Pstobqumt;  Psz- 

CHOLOGICAI.  APPARATnS. 

SmiDE,  shtln'de,  Juuus  (I841-190S).  A 
Qerm&n  liumoriBt.  He  studied  and  practiced 
manufacturing  chemistry,  became  editor  of  a 
Hamburg  trade  journal,  contributed  to  periodi- 
cals, and  was  gradually  drawn  wholly  to  liter- 
ature, wherein  he  won  populari^  by  Buchliolzena 
in  Italim  (1883),  Die  FamUie  Buohhde  (1884, 
translated),  a  aeoc»d  part  of  this  (1886),  f^u 
BuchhoUs  im  Orimt  (1888),  Pnu  WUhelmiM 
BuokhoU^  MemoUrm  ( 1895 ) ,  and  Eotel  Bwshkolz, 
Au8atelltMg»€rlebmtse  (1896).  His  other  writ- 
ing, dramatic  and  otherwise,  is  of  alight  worth, 
but  in  the  Buohholz  series  the  lower  middle  class 
of  Berlin  is  depicted  with  a  fresh,  genial,  healthy 
humor.  Omsult  R.  M.  Meyer,  Die  Ahnen  der 
Familie  BudhhoUs  m  QettaXten  wnd  Probltmen 
(Berlin,  1905). 

STINQ  (from  AS.  ttittgan,  to  push  out) .  An 
organ  possessed  by  various  Idnds  of  animals,  by 
which  th^  not  only  inflict  a  mechanical  wound 
in  their  prey,  but  also  insert  into  it  an  irritant 
or  poison.  Stinging  or  nettling  cdls  (see  Nb- 
HATOCT8T)  occur  in  all  the  Coelenterata  except 
ctenoohores,  in  some  turbellarian  worms,  and 
on  the  cerata  of  the  nudibranch  Eolia.  The 
sting  of  scorpions  (q.v.)  is  in  the  tail.  The 
poison,  secreted  by  a  gland,  exudes  through 
small  openings  into  the  wound,  and  is  powerful 
mough  to  cause  death  in  the  small  natural  prey. 
Among  insects,  several  forms  are  provided  with 
a  sting.  This  oi^an,  of  especial  use  as  a  means 
of  defense  to  the  so-called  aculeate  Hymenoptera, 
a  group  which  includes  the  bees,  wasps,  and 
many  ants,  and  to  the  MutilUda  or  cow  ants 
or  velvet  ants.  Is  simply  a  modified  ovipositor 
connected  with  a  poison  gland.  The  sting  of  a 
bee  consists  of  three  distinct  pieces:  two  barbed 
needles  and  one  gougelike  piece,  Uie  director; 
the  needles  move  up  and  down  on  the  director, 
controlled  by  muscles  attached  to  their  bases.  In 
the  anterior  part  of  the  director  there  is  a  slight 
projection  on  the  needle  which  catches  a  bit  of 
the  poison  in  the  chamber  and  carries  it  to  the 
wound.  The  director  itself  is  oomposed  of  a 
united  piUr  of  stylets,  and  without  the  director 
is  a  third  pair  of  stylets  which  are  thick  and 
hairy.  (See  Insdot,  Poitonoue  ItueoU.)  The 
poison  is  secreted  by  ^landg  \diich  pour  this  into 
the  chamber.  The  poison  of  the  bee  is  said  to  be 
secreted  by  two  glands,  one  producing  an  acid 
and  the  other  an  alkaline  fluid.  Merely  acid 
poison  glands  are  said  by  some  investigators  to 
be  present  in  those  wasps  which  only  etupe^ 
the  prey  tiitiy  store  np  for  nourishment  of  their 
yovm.  

SnNOVISH.    See  Weevd. 

STDrCPRATS  or  STINOAItEB,  sSii'gk-T^. 
A  ray  (q.v.)  of  the  family  Da^atida,  character- 
ixei  by  the  usual  possession  of  a  long  whiplike 
tail,  bearing  near  its  base  one  or  more  long, 
strong,  sharp  spines  retroversely  serrated.  When 
br<^en  off  the  spine  is  replaced  by  the  coming 
forward  of  one  of  a  succession  growmg  behind  it. 
Hie  ^milT  indudes  about  fifty  speeies,  inhab- 
itants oi  tne  warmer  seas,  some  spedes  occurring 
in  the  fresh  waters  of  Northern  South  America, 
some  <rf  which  are  10  or  12  feet  in  length.  They 
are  generally  much  dreaded  becauee  of  the  ugly 
wound  they  are  capable  of  inflicting  with  the 
spine  or  sting.  The  sting  is  not  poisonous,  as  Is 
fr^uently  supposed,  althou^  the  mucous  secre- 


tion* of  tlie  skin  may  be  responaible  for  the 
serious  inflammations  frequent  in  the  wounds. 
See  Dbvilfibh;  also  Rat  and  aeeompaiiyiiig 
PUte. 


A  •niijuoo. 


TAU.  OT  A  mMOaiT. 

a,  •nbiced  view  of  the  bMe  of  the  Ufl  «(  a  Ktbmv, 
hKviDt  Mvint  Bpinee;  b,  a  eingle  spine,  baibed  on  do» 
Mm. 

STZHKBTTG.  Any  one  of  tiie  heteropterous 
insects  of  the  farnity  Pentatomids,  many  <A 
which  are  protected  from  Huir  natural  enemies 
a  nauseous  and  perstetent  odw,  whldi  remalu 
upon  bo-ries  over 
wnich  these  bugs  may 
have  walked.  The 
family  is  large;  5000 
species  have  been  de- 
scribed, of  which  500 
are  found  in  the 
United  Statea.  Thc^ 
are  broad,  flat  insei^ 
with  flve-jf^ted  an- 
tennee,    are  usually 

Seen,  gray,  or  brown,  though  some  have  a  bril* 
mt  combination  of  black  and  red  or  yellow 
and  black.    They  vary  in  habit,  some  species 
being  exclusively  carnivorous  and  others  exclu- 
sively plant  feeders,  while  others  seem  to  feed 
indifferentiy  upon  the  juices  of  plants  or  np<» 
other  inseets.  See  Soldxb  Boo. 
SUNK  SAXP.   See  OoAL,  Mimimg. 
STUTEHORN.     See   Plate   of    Tms  OV 
FuNQl,  with  article  Fuiroi. 
8TXNK1NO  OOOSEFOOT.     See  ChkiK«i- 

DIUU.   

STJJJ  KINQ  SmXT.   See  Buitr. 

STINCTOT.   See  Musk  T<»toi8B. 

Bxuiii.WJ5JBiii.    See  StRAHoirnnc. 

8TINKW00D.    See  OBBonAPHNi. 

STINT  (from  AS.  tiffntan,  to  make  blunt, 
short,  fmn  stimt,  dull,  stupid).  One  of  tha 
small  sandpipers  (q.v.)  of  tiie  genna  Trimga  or 
Piaobia.  The  American  stint  (Tringa  or  Piaobim 
mitmtilla)  Is  the  smallest  of  the  sandpipers,  less 
than  6  inches  long,  breeds  only  in  the  Arctic 
r^ons,  and  is  common  throu^out  North  Amer- 
ica during  the  migrations.  The  plumage  in  sum- 
mer is  variegated  bri^t  bay,  blackish,  ashy  and 
whitish  above,  whitish  boieath;  in  winter  the 
color  is  dmply  ashy  above,  whitish  beneatii.  The 
little  and  Temminchi  stints  (Srolta  mi»uta  and 
B.  temmvnohii)  are  European  and  Asiatic  spe- 
cies, nesting  in  the  far  north  of  Siberia.  For 
their  interrating  habits  consult  M.  D.  Haviland* 
A  Summer  on  the  Teneeei  (New  York,  19IS). 

STI'PA.   See  Fbatheb  Qbass. 

SKI'PENDB,  CLBBICAL  (Lat  atipmdimmh 
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te:^  from  »tip»,  ^ft  +  pendere,  to  weigh  out). 
A  general  d»ignation  of  the  means  of  support 
provided  for  the  clergy.  There  have  developed 
in  Western  civilization  five  general  methods  of 
providing  clerical  support :  ( 1 )  voluntarv  offer- 
ings, (2)  tithes,  (3)  endowments,  (4)  state  aid, 
and  (6)  omtraets.  No  eonntrr  shows  any  one 
mstiiod  preralling  to  the  exelnsimi  of  the  others. 
Tithes  (q.v.)  were  ordained  in  the  Hebrew  law, 
and  the  system  ocmtinued  in  Christian  times. 
State  aid  18  of  two  binds,  direct  and  indirect; 
the  latter  Is  of  the  greater  antiquity.  When  the 
political  power  under  the  Emperor  Constantine 
came  to  the  support  of  the  Christian  religim 
<me  of  the  first  resnlts  of  the  ooOperation  of  the 
state  was  the  Ugal  o^Mudty  gtren  churdies  la 
a  eorporate  chara«ter  to  receive  gifts  Inter  vivos 
and  by  bequest,  and  to  hold  the  same  in  per- 
petuity. This  was  an  indirect  method  of  state 
aid.  Direct  state  support  has  been  developed 
since  the  Reformation.  It  is  now  in  operation 
in  those  European  states  of  Roman  Catholic  al- 
legiance which  entered  into  a  treaty — the  con- 
cordat— ^witii  the  see  of  Rune  for  the  support 
of  the  eleray.  Such  treaties  came  about  as  a 
return  fOT  uie  sequestration  of  the  dder  eede- 
riastieal  endowments  in  land.  Spain,  Portugal, 
and  Austria  give  such  direct  support.  The  I^t- 
eetant  German  and  Scandinavian  states  furnish 
a  like  support  to  the  Protestant  ministry.  Rus- 
sia supports  the  hierarchy  of  the  orthodox 
church.  A  similar  system  prevails  in  the  Cen- 
tral and  South  American  states  for  the  Roman 
Catholic  clergy.  The  fifth  method,  that  of  con- 
tracts, is  essentially  American.  It  consists  of 
a  confaaet  between  a  ehureh  (in  the  Protestant 
denominations)  and  its  minister  for  the  payment 
of  a  definite  sum  for  his  support,  and  uien  a 
series  of  contracts  between  the  church  and  its 
attendants  for  the  rental  of  pews  and  sittings. 
As  a  reaction  from  this  method  has  develofrad 
what  is  known  as  the  free-church  movement, 
which  seeks  to  abolish  rentals  and  to  substitute 
voluntary  c<mtributi<ms.  Most  churches  oom- 
bine  pew  rentals  with  volvntaiy  oontributions. 

STIP'FIJB  (from  Dutch  «r»ppeln,  to  spedde, 
from  sNppen,  to  dot,  prick,  from  stip,  point, 
dot),  or  Sttpfuno.  In  engraving,  a  process  of 
working  by  dots  Instead  of  lines.  In  dotted 
prints  {SonrothUitter,  momdre  eribl4«)  the  dots 
showed  white  on  a  black  ground.  In  opus 
mallei,  punches  were  driven  into  the  plate  with 
a  hammer.  Stippling  was  intermin^ed  with 
Une  ensraviiig  (q.v.),  but  as  an  art  in  itself  it 
resulted  in  prints  produced  altogether,  or 
mainly,  by  dots.  In  the  simplest  form  of  stipple 
the  plate  is  covered  with  an  etching  ground  (see 
Etchinq)  and  the  design  is  executed  with  a 
point,  but  complicated  roulettes  were  also  used. 
It  was  an  art  of  delicacy,  softness,  and  gentle 
charm  rather  than  of  strong  effects.  Francesco 
BartoloKzi  (q.v.)  and  Caroline  Watson  were 
among  its  most  noted  exponents.  Stipple  or 
stippling  is  also  used  in  water  color,  particn< 
lariy  in  miniature  painting.  The  application  of 
color  in  dots  is  especially  adapted  to  minuteness 
and  delicacy  of  executi<m. 

SnPaTLATION  (Lat  Btiimlatio.  bargain, 
cfipulore,  to  bargain,  covenant).  In  law,  a  ma- 
terial clanse  or  provision  in  a  contract.  The 
term  is  also  sometimes  applied  to  an  agreement 
hetwem  attorneys  as  to  some  mattw  of  practice. 
In  adminilty  practice  it  is  a  bond  or  undertak- 
ing filed  with  tiie  court  by  one  of  the  parties 
to  an  action  or  proceeding.   A  libdlant  must 


file  a  stipulation  for  costs.  When  a  vessel  is 
attached  under  a  libel  the  owner  must  file  a 
stipulation  for  value  to  obtain  release.  See  Boiro. 

STIBIJNO,  sterling.  A  river  port  and  capi- 
tal of  Stirlingshire,  Scotland,  on  the  Forth,  35 
miles  northwest  of  Edinburgh  (Map:  Scotland. 
E  3).  Rich  wrienltoral,  ixSnixuh  and  manufac- 
turing distriets  near  1^  are  i£e  basis  of  .its 
prosperity.  Situated  at  the  head  of  navigation 
of  the  Forth,  Stirling,  strongly  fortifl^  by  na- 
ture, was  the  key  to  the  Hi^Iands.  It  owes  its 
origin  to  the  strong  natural  fortress  of  Castle 
Hill,  crowned  by  the  venerable  castle,  command- 
ing a  view  of  great  beauty.  From  this  hill  north 
and  east  to  the  plain  extends  the  oldest  part  of 
tiie  town.  Stirling  Bridge  which  existed  in 
1S71,  was  nnUl  recent  years  the  only  one  by 
which  wheeled  carriages  could  cross  the  Forth. 
Noteworthy  are  the  East  and  West  churches — 
the  former  erected  by  James  IV  about  1494 — 
and  Mar's  Work,  an  incmnplete  and  richly  orna- 
mented structure,  built  in  1572.  Ropes,  malt, 
leather,  soap,  and  mineral  oils  are  manufac- 
tured. Vessds  of  160  tons  can  reach  the  port 
oi  Stirling,  but  ita  rivcor  trade  has  decreased 
slnoe  tiie  advent  of  railroads.  Stirling  (formerly 
Stryvelyne  or  Estrivelin)  is  me  of  the  most 
ancient  and  historically  important  towns  of 
Scotland.  Alexander  I  died  in  the  castle  in  1124. 
Near  by  the  battle  of  Stirling  was  fought  in 
1297.  (See  Wallace,  Whuak.)  The  town 
was  taken  by  Edward  I,  after  a  siege  of  three 
mmths,  in  1304.  In  the  vicinity,  at  Bannock- 
bum  <q-T->»  tiie  famous  battle  of  that  name 
was  fouj^t  in  1314.  The  castle  was  tiie  birth- 
place of  James  11  and  of  James  V.  James  III 
built  the  Parliament  House  in  the  caaUe,  and 
in^roved  and  embellished  the  fortress.  James  V 
built  the  palace,  the  walls  of  which  are  profusely 
covered  with  grotesque  ornamentation.  In  the 
older  part  of  the  castle  is  the  Douglas  Room,  in 
which  William,  Earl  of  Dougias,  was  assassi- 
nated James  II.  In  1661,  after  the  battie  of 
Dunbar,  tiie  easUe  was  taken  by  Monk;  and  it 
withstood  a  siwe  1^  the  Htt^landers  in  1746. 
Pop.,  lOOl,  18.4%;  1911,  21^05.  Consult  Big- 
tory  of  the  Chapel  Rojfol  of  Btiriiitfft  published 
by  the  Grampian  Club  (StirUn|b  1882),  and 
Oharten  of  StirUntff  (lb..  1884). 

BTIBLINO,  Eabl  or  (1726-83).  See  Azjz- 
ANDKR,  William. 

SmtUNa,  JAHES  (1602-1770).  A  mathe- 
matician, bom  at  Garden,  Stirlingshire.  Scot- 
land. He  was  educated  at  Glauow  University 
and  Balliol  College,  Oxford.  Bfe  was  expelled 
from  Oxford  (1716)  on  account  of  his  relations 
with  the  Jacobites,  and  went  to  Venice,  where  he 
took  up  the  study  of  mathematics.  It  was  dur- 
ing his  residence  in  Venice  that  he  wrote  his 
work  Lineo)  Tertii  Ordinit  Nettftoniana  (1717), 
and  his  paper  Methodm  Differmtialit  Netotom- 
ana  Illuttfxtttk,  which  was  communicated  to  the 
Royal  Soeiety  throng  Newton  (Pk^otophicol 
Tranaactiont,  30:  lOSO).  Stirling  returned  to 
London  in  1726  and  devoted  himself  to  the  teach- 
ing of  mathematics,  enjoying  the  friendship  of 
Newton  and  correepcmding  with  many  of  the 
noted  mathematicians  of  the  day.  His  greatest 
contribution  to  mathematics  was  his  Methodus 
Differmiiaiia,  give  Tractatut  de  Summatione  et 
Interpolatvme  Swierum  InfimUtrum  (1730;  2d 
ed..  1764;  Exw.  trans.,  1740). 

8TXBIJHO,  jAsnes  HutOHiNBOir  (1820- 
1000) .  A  Scottish  philosopher,  bom  in  Glasgow. 
He  studied  at  GlM^nr  tJniverslty  and  then  prae- 
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tieed  medicine  for  some  years,  but  later  traveled 
and  devoted  himself  to  the  etady  of  philoBophy, 
especially  German  philosophy.  His  flrat  iKwk, 
The  Secret  of  Hegel  (2  vols.,  186S;  new  ed.,  rev., 
18d8)»  was  of  mnoh  Importance,  aa  were  HUse 
ones,  in  advancing  idealistie  thinking.  A  trans- 
lation of  Schwegler's  Hietory  of  PhUotopky 
{ 1867 ;  frequoitly  republished )  was  followed  by 
Ae  Regarda  ProtopUwm  { 1869) ;  Lectures  on  the 
Philosophy  of  Law  (1873) ;  Teat-Book  to  Kant 
(I88I);  Philosophy  and  Theology  (1880),  the 
first  Gifford  lectures  at  Edinburgh;  Daneinian- 
ism:  Workmm  and  Work  (1894);  What  is 
Thtmghtr  (1900);  The  Categories  (1003  ;  2d«d., 
1907).  Consult  A.  H.  Stirling,  James  fitffeM»> 
son  Stirling  (London,  1912),  with  preface  by 
Lord  Haldane. 

STntLXHG,  JoHir  WnxiAu  (1850-  ).  A 
Canadian  physieian.  He  was  bom  at  Halifax, 
graduated  in  medicine  at  Edinburgh  University 
in  1884,  and  studied  afterward  in  Vioina,  Ber- 
lin, and  London,  giving  special  attention  to  the 
eye  and  ear.  He  practiced  in  Mtmtreal  as  an 
opfathalmt^M^l  and  aural  surgeon,  was  ap- 
pointed proKBSor  of  ophtiialmology  in  the  Uni- 
versity of  Bi^op's  College,  Lennoxville,  and  in 
1906  became  professor  of  ophthalmolc^  in  Mc- 
Gill  Universi^.  He  was  appointed  oculist  and 
aurist  to  the  Montreal  General  Hospital,  and  in 
1009  was  a  delate  to  the  International  C^h- 
thalmolo^cal  Congress,  Naples. 

STIBIiZNa,  Yates  (1843-  ).  An  Amer- 
ican naval  officer,  born  in  Baltimore.  He  gradu- 
ated from  tiie  United  States  Naval  Academy  in 
1863,  serve!  on  the  Shenandoah  in  the  North 
Atlantic  Blodcading  Squadron  in  1863-65,  and 
participated  in  both  attacks  on  Fort  Fisher. 
Subsequently  he  was  promoted  throu^  the  vari- 
ous grades  to  commander  in  1880,  captain  in 
1804,  and  rear  admiral  in  1002.  He  commanded 
the  NetDork  in  1895-96  and  the  Lancaster  in 
1896-97;  served  as  a  member  of  the  Lighthouse 
Board  from  1808  to  1900;  and  was  commandant 
of  the  Naval  Station  at  San  Juan,  P.  R.,  in 
1900-02,  and  of  the  Navy  Yard  at  Paget 
Sound,  Wash.,  in  1002-03.  Stationed  with  the 
Asiatic  Fleet,  he  commanded  the  Philippine 
Squadron  in  1903-04  and  the  Cruiser  S<|uadron 
in  1904,  and  in  1904-05  was  commander  in  chief 
of  the  fleet.   He  was  retired  in  the  latter  year. 

STIBLXNO-IEAXWELL,  Caboune  £.  S. 
Hoamn,  Ladt.   See  Nobton. 

STIBLIVO-KAZWEIX,  Sm  WnxiAM 
(1818-78).  A  Scottish  author,  bom  near  Glas- 
gow. He  bore  tiie  name  of  Stirling  until  1865, 
when  by  the  death  of  Sir  John  Maxwell,  his 
maternal  uncle,  he  succeeded  to  a  baronetcy  and 
affixed  the  name  of  Maxwell.  He  graduated  at 
Cambridge  in  1839,  and  later  made  several  visits 
to  Spain.  In  18S2-68  and  1874-78  he  rq>re- 
Muted  Perthshire  in  Parliament.  He  was  rector 
of  St.  Andrews  University  in  186S  and  of  Edin- 
burgh in  1872,  and  in  1876  was  elected  chancellor 
of  the  Univer^ty  of  Glasgow.  He  was  the  author 
of  Annals  of  the  Artists  of  Spain  (3  vols.,  1848; 
2d  ed.,  4  vols.,  1891);  The  Cloister  Life  of 
Charles  V  (1852  ;  4th  ed.,  1891) ;  Velazquez  and 
his  Works  (1855;  Ger.  trans.,  1856;  Fr.  trans., 
1865).   For  his  wife  see  NcmoN,  CABOuns. 

SmtOUnrOfiHIBB.  a  west-mldland  county 
of  Scotland,  on  the  border  between  the  High- 
lands and  the  Lowlands  of  the  country,  and 
bounded  on  the  north  by  Perthshire  and  hy  the 
river  and  Firth  of  Forth  (Map:  Scotiand,  D  3). 
Area,  451  square  miles.   Much  of  it  is  oceapied 


by  the  carses  of  Stirling  and  Falkirk,  fonnerly 
covered  with  unproductive  moss,  but  now  mostly 
converted  into  profitable  agricultural  lands. 
The  chief  elevatifm  is  B&t  Lomond  (q.v.).  The 
rivers  are  the  Forth,  the  Carron,  and  the  End- 
rick.  Ijoch  Lomond  is  the  only  important  lake. 
Stirlingshire  is  noted  for  its  mmerus,  especially 
ironstone,  which  is  wrought  on  an  extensive 
scale  at  (Barron,  and  there  are  extensive  and  val- 
uable coal  fields  in  the  southeast.  Woolen  goods 
are  manufactured  at  Alva  and  Bannockbum  and 
in  the  neighborhood  of  Stirling.  The  capital  is 
Stirling.  Pop.,  1601,  50,800;  1851,  86,200; 
1901,  142.201;  1911,  160,001. 

BTIBNEB,  Bhtftr'nar,  Max  (1806-66).  A 
German  philosophical  anarchist,  whose  real  name 
was  Johann  Kaspar  Schmidt.  He  was  born  at 
Bayreuth,  studied  theoloffy  and  phil(^ogy  at 
Berlin,  Erlangen,  and  K&nigsberg,  and  at  Berlin 
became  an  instructor  in  the  Gymnasium  and 
later  in  the  higher  girls'  school  there.  His  Der 
Einaige  und  die  Eigentum  (1845  ;  3d  ed.,  1900) 
is  considered  tme  of  the  earliest  and  beat  ezpo- 
siticms  of  the  views  of  the  philonpbical  an- 
archists. He  wrote  also  Oesdhieiite  der  Reaktum 
(2  vols.,  1852),  and  translated  into  German 
J.  B.  Say's  Traits  d^4oonomie  politique  as  Lehr- 
buoh  der  pmktischen  Oekonomie  (4  vols.,  1846- 
46)  and  Adam  Smith's  Wealth  of  Nations  as  Vn- 
tersuohungen  Uber  den  Nationalreiditum  (4 
vols.,  1846) .  Consult  Mackay,  Max  Stimer,  eein 
Leben  mtd  sem  Werk  (Leipzig,  1808),  and  E. 
Horn,  Maa  Sttmers  ethisoher  Egoiemvs  (Berlin, 
1906) ;  also  J.  G.  Huneker,  Egoists  (New  Yorl^ 
1909). 

8TIBBT7P  CXrP.    See  DunxiKa  Vbaobb. 

STITCHES.    See  Embboidebt. 

STITCH'WOBT  {Btellaria).  A  genus  of  an- 
nual and  perennial  plants  of  the  family  Caryo- 
pbyllacete,  having  weak  stems  and  white  fiowers, 
which  in  some  are  minute,  and  in  others  are 
large  oiough  to  be  omammtal.  To  this  genus 
the  cMPmon  chlckweed  is  omerally  refured. 

8TITH,  WiLUAH  (168S-1765).  An  Ameri- 
can Colonial  historian,  born  in  Virginia.  He 
went  to  England,  studied  theolc^,  was  ordained 
priest  in  the  Established  church,  and  on  his 
retum  (1721)  was  made  master  of  the  grammar 
school  at  William  and  Mary  College,  WiUiams- 
burg,  Va,  He  won  a  diatinguished  place  among 
the  clergymen  of  the  Colony,  was  cbosoi  chap- 
lain of  the  House  of  Burgesses  in  1738,  and 
rector  of  Henrico  Parish,  and  president  1^  WH* 
Ham  and  Mary  College  (1752-55).  He  is  known 
for  his  scholarly  but  unfinished  History  of  Vir- 
ginia from  the  First  Settlement  to  the  Dissolu- 
tion of  the  London  Company  (1747,  regdited 
with  a  bibliography  1866).  I^is  work  is  hi^ly 
praised  for  its  acennu^  and  mudi  blamed  for 
its  diffus^ess. 

STOA,  styft  (Gk.  ffTvd,  ^roid,  a  roofed  colon- 
nade, piazza,  porch ) .  One  of  the  extended  colon* 
nades  surrounding  the  market  place  and  often 
extending  through  the  principal  streets  of  Greek 
cities.  It  was  always  roofed  (for  shelter  in 
bad  weather),  and  its  floor  was  above  the  street 
level.  At  the  back  was  usually  an  inclosed 
wall,  and  in  front  a  single  or  douUe  colonnade 
facing  the  street.  Later,  when  broader  spaces 
wsre  to  be  roofed,  the  stoa  became  an  independ- 
ent structure.  Sometimes  a  dividing  wall  was 
plaoed  between  the  two  rows  of  columns;  the 
more  usual  form  was  tiie  stoa  diple,  in  which 
a  row  of  columns  replaced  the  wall.  The  forma 
of  the  stoa  multiplied;  two  inner  rows  of  col- 
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umna  were  often  used  and  additional  stories 
were  added.  The  stoa  originated  among  the 
Ionian  Greeks  in  Asia  Minor,  whence  it  was 
introduced  into  Greece.  Celebrated  examples 
were  the  simple  Stoa  Poecile  (many-colored) 
upon  the  market  place  of  Athens,  the  walls  of 
which  were  deocmted  with  soenee  from  the 
battles  of  Marathon  and  (EnoS  1^  Polygnotus; 
the  stoa  diple  of  llioricoa;  the  three-aisled 
basilica  of  Pfeatum;  and  the  two-storied  stoa 
of  King  Attalus  II  at  Athois.  Stoaa  were  fre- 
quently adorned  with  statuary  and  painting. 

STOAT.  The  British  name  for  a  weasel 
(q-v.). 

STOBAHTSf  jQUnos  (lAt,  from  Gk.  Iwiv- 
nrt  A  Zrvfiaitt,  iOannia  ho  Stobaioa)  (c.4S0- 
aSOO  AJ>.).  A  GredE  writer,  apparently  a 
native  of  Stobi,  in  Maced<mia.  To  him  we  owe 
the  preeerration  of  a  large  number  of  our  fra^ 
menta  of  over  500  early  Greek  poets  and  prose 
writers.  This  most  valuable  collection  of  ex- 
cerpts, in  four  books,  bore  the  name  Floriiegiutn 
{'AfSoMyiow,  Anthologion),  but  in  the  course 
of  the  Middle  Ages  was  divided  into  two  parts, 
one  of  which  is  known  as  the  Ecloga,  the  other 
as  the  FlorUegH^.  The  beat  critical  edition  is 
^  Waehsmutii  and  Hmse  (Berlin,  1884-1909). 
Ginuult  diHst-Sehmid,  Qtickit^te  der  Ori&ih- 
iachen  Litteratur,  vol.  ii,  part  ii  (6th  ed.,  Mu- 
nich, 1913). 

STOCK  (AS.  atoco,  OHG.  atoo,  Ger.  Stock, 
post,  trunk).  In  corporation  law,  the  rights  or 
interest  which  the  members  of  a  corporation, 
or  persons  who  contribute  to  its  capital,  have  in 
its  assets,  franchises,  managonent,  and  profits. 
The  amount  fixed  the  duster  of  a  corporation 
as  the  sum  whidi  is  to  be  paid  into  its  treasury 
for  use  in  its  business  operations  is  called  the 
capital  stock.  The  latter  term  is  sometimes 
inaccurately  applied  to  the  actual  property 
owned  by  a  corporation,  as  the  capital  stock  of 
a  corporation  may  not  represent  its  actual  as- 
sets, even  at  the  time  of  its  organization.  The 
total  coital  stock  of  a  corporation  is  divided 
into  shares,  which  are  reincsented  by  certificates, 
and  the  latter  are  distributed  to  gubseribers 
according  to  the  amounts  of  their  respective  sub- 
scriptions. Shares  of  stock  may  be  made  of  any 
value,  the  par  value  being  fixed  by  dividing  the 
number  of  shares  issued  into  the  total  amount 
of  capital  stock.  The  usual  par  value  is  $100, 
but  shares  representing  other  sums,  even  so 
small  as  $1  each,  are  sometimes  issued,  eapt- 
cioUy  in  industrial  enterprises.  Many  States 
require  stock  to  be  issued  at  its  par  value. 

Treasury  stock  is  that  which  is  not  allotted 
to  subscribers,  but  retained  by  the  corporation 
for  the  purpose  of  selling  it  frtBU  time  to  time 
to  raise  funds. 

Stock  may  be  divided  into  preferred  and  com- 
mon  shares.  The  amount  in  diTidends  which  the 
former  can  receive  in  each  year  is  usually  fixed 
and  certain,  and  if  more  is  paid  as  dividend  it 
must  be  paid  on  tlie  conunon  stod^.  ^«ferred 
stodc  may  be  eumnlative  or  noncumulative.  If 
the  fcomer,  any  deflcimdes  in  dividends  in  one 
year  must  be  made  up  later,  before  a  dividend 
can  be  declared  on  the  common.  For  example, 
if  7  per  cent  cumulative  preferred  stock  is  is- 
sued, and  the  earnings  are  only  sufficient  to  pay 
5  per  cent  on  it  in  a  given  year,  the  deficiency 
of  2  per  cent  must  be  made  up  later.  If  such 
stock  were  noncumulative,  the  preferred  stodc 
wmld  <mlj  reedve  5  per  cent  for  that  year, 
even  though  the  earnings  the  next  year  were 


sufficient  to  pay  15  per  cent  on  the  amount  of 
the  capital  stock,  and  an  8  per  cent  dividend 
were  declared  on  the  common  stock. 

The  name  of  each  person  to  whom  a  share 
of  stock  is  issued  is  entered  upon  the  bodes  of 
the  corporation. 

Shares  of  stock  are  generally  omsidered  per* 
Bonal  property  even  where  the  sole  assets  erf 
the  corporation  cfmsist  of  real  propaly,  and 
they  are  transferable  by  assignment.  The  trans- 
feree obtains  a  right  to  have  his  name  entered 
upon  the  books  of  the  company  as  a  stockholder 
in  the  place  of  his  transferrer.  Where  the 
stockholder  after  having  assigned  the  certificate 
fraudulently  induces  the  corporation  to  place 
the  name  of  anothw  peracm,  rcpresmted  to  be 
the  true  transferee,  on  the  hooks  as  stodcholdar, 
the  latter  is  thai  Uie  stockholder  and  the  holder 
of  the  certificate  is  ccmflned  to  his  action  a^nst 
the  corporation  for  damages.  For  this  reason 
a  bond  of  indemnity  is  now  generally  required 
where  the  certificate  is  lost.  However,  shares  of 
stock  are  not  n^otiable  instruments  in  the 
strict  sense  of  that  term,  but  they  are  commonly 
indorsed  in  blank  and  transferred  from  one 
person  to  another  as  if  such  transfer  were  pro- 
tected hy  the  same  ndes  of  law.  For  this  reason 
tiie  courts  in  the  United  States  geoenOj  pro- 
tect an  innocent  purchaser  for  value,  on  the 
ground  of  estoppeL  The  English  courts  do  not 
go  so  far  in  this  reepect,  and  the  only  safe 
course  there  is  for  a  purchaser  of  stock  to  have 
the  transfer  entered  on  the  books  of  the  corpo- 
ration immediately.  Dividends  are  paid  to  the 
record  owner  of  stock  irrespective  of  who  holds 
the  certificates.  A  recxMrd  owner  of  stodc  is 
called  a  stockholder.  See  Code,  Treatiae  on  the 
Law  of  Corponbtiona  (5th  ed.,  Chicago,  1903) ; 
Dos  Passes,  The  Lata  of  Btoek  Brokers  tmd  Btook 
Exchangee  (2d  ed.,  New  York,  1905);  also 
CoBPOKATioNB  and  authorities  there  cited;  Stock 
Exchange  and  authorities. 

STOCK  (so  called  from  its  woody  stem), 
GnxiFLOwnt,  or  Gnxnxowm  {Matthiola).  A 


■TOCK  {Matthiola  inatndi. 


geoMB  of  about  30  spedes  of  herbs  or  half 
dirubs  of  the  family  Cmdfene,  natives  of  the 
Mediterranean  r^ona    Matihiola  ineaina,  in- 
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digenous  in  Bouthem  Europe,  is  probably  the 

Earoit  of  the  greater  numlwr  of  tne  cultivated 
oeiy-Ieaved  kinde  known  as  Brompton  stock, 
etc,  while  thoee  with  amooth  leaves,  called  ten- 
we^  stodc,  Oerman  stock,  etc,  are  referred  to 
Matthiola  fetteatruM*,  whldi,  perha^n,  is  a 
variety  of  the  speciee  Mattkiola  inoana.  The 
■andy  ahorea  of  Wales  and  of  Cornwall  produce 
a  species  {Matthiola  tinuata)  the  large  purple 
flowers  of  which  are  fragrant  only  at  nig^t,  a 
characteristic  also  of  several  other  species.  The 
hoary-leaved  stocks  are  usually  treated  in  plant- 
ing as  biennials,  although  they  may  almost  be 
reoktmed  oeramial.  The  smooth-leaved  stocks 
we  treated  as  annuals. 

STOOK*  FbDEBIOE  AUQUST  (1872-  ). 
An  American  composer  and  orchestral  conductor, 
bom  at  Jfllich  (Rhine  Province).  He  began 
his  musical  studies  under  his  father,  a  German 
bandmaster.  From  1886  to  1801  he  was  a 
pupil  of  the  Coiogae  Conservatory,  where  he 
studied  violin  with  Japha  and  compositioii  with 
ZdHner,  Wflllner,  and  HumperdindE.  Fot  the 
next  four  years  he  was  a  vlcdliiist  in  tiie 
Munieipal  Orchestra  of  Cologne  In  1896  he 
oame  to  Chicago  as  a  member  of  the  Tfaeodcm 
Thwnaa  Orchestra  (viola).  In  1901  Thomaa 
selected  him  as  his  assistant.  After  the  death 
of  Thomas  he  became  the  ctmductor.  As  a 
composer  he  showed  a  decided  predilection  for 
tiie  larger  forms,  which  he  handled  with  mas- 
tery. He  wrote  a  set  of  Symphonic  VOfriaUont ; 
aeveraX  symphonic  poons;  an  overture,  Life't 
Spring  Tide;  a  viwn  concerto;  a  Symphony  in 
G  minor;  a  Fe»Uv<a  Pr<Aogue  (for  tiie  26tiL 
anniversary  of  the  Chicago  OTmphony  Orchestra, 
1915) ;  a  string  quartet  in  C  minor. 

BTOCBJLDI/.  A  means  of  d^ense  consisting 
of  stakes,  logs,  timbers,  tree  trunks,  etc.,  firmly 
set  in  the  ground  and  adjoining  each  other,  and 
provided  with  loopholes  throu^  which  the  fire 
of  the  defenders  may  be  delivered.  Stockades 
are  one  of  the  <dde8t  fianu  of  fortiflcatjons,  hav- 
ing done  duty  since  the  time  of  arrows  and 
javelins. 

BTOOKTBBIPOB.   See  Mahican. 

STOCKBBIPQB.  A  town,  including  three 
villages,  in  Berkshire  Co.,  Mass.,  17  miles  by 
rail  south  of  Pittsfleld,  on  the  Houaatonic  River, 
and  on  the  New  York,  New  Haven,  and  Hartford 
Railroad  (Map:  Maasacbusetts,  A3).  It  is 
picturesquely  situated  in  the  Berkshire  Hills. 
Noteworthy  features  are  the  Chimes  Tower, 
eonunemiwating  the  early  Indian  Misslm;  a 
fine  park,  the  gift  of  Cyrna  W.  Field;  the  Ed- 
wards Monument;  the  Indian  Burial  Ground; 
Williams  Academy;  the  Jackson  Library  and 
Reading  Room;  Prospect  Hill,  commanding 
an  extended  view;  and  Lake  Mahkeenac,  near 
which  are  the  remains  of  the  house  where 
Hawthorne  wrote  the  House  of  the  Seven  Oablea 
and  other  works.  Pop.,  1900,  2081;  1910,  1933. 

An  Indian  mission  was  establiBfaed  here  in 
1736,  and  two  years  later  the  place  was  In- 
corpmated'  as  a  town  under  its  present  name 
(from  Stoekbridge,  England).  Jonathan  Ed- 
wards was  a  missionary  liere  from  1750  to  1768, 
and  here  he  wrote  his  famous  Freedom  of  the 
Will.  In  1785  the  Indians  moved  to  New  Stock- 
bridge,  N.  T.  Consult  Jones,  Btockhridge  Paat 
and  Present  (Springfield,  1854),  and  Biatorjf 
of  Berkehve  County  (New  York,  1886). 

STOCEBBTDOS,  Hbhbt  (1822-06).  An 
American  political  leader,  bmn  at  North  Hsd- 
l^y,  Mass.   He  graduated  at  Amherst  in  1845, 


and  was  admitted  to  the  bar  in  Maryland  in 
1848.  He  remained  witii  the  Union  during  the 
Civil  War,  and  in  1864  became  a  member  of 
the  State  Legislature.  He  was  a  member  of 
tiie  Constitntioual  Convention  to  plan  fmr  aboli- 
tion of  slavery  in  the  State,  was  active  in  secur- 
ing the  adoptitm  of  the  ocmstitution  it  framed, 
and  defended  it  before  the  courts.  It  was 
largely  by  his  exertions  that  the  indentures  of 
apprenticeflhip,  which  threatened  to  take  the 
place  of  slavery,  were  (Hnitted  from  the  stat- 
utes, and  enfrauchisemait  fully  secured  to  the 
negroes  of  Maryland. 

8T0CKD0VB  (so  called  either  because  for- 
merly regarded  as  the  parent  stodc  of  the  do- 
mestic pigeons,  or  beniue  it  breeds  in  the 
trunks  <A  trees).  A  wild  pigeon  (Colvm&o 
CBnaa)  of  Europe,  gray,  with  a  burnished  me- 
tallic purple  breast,  scarlet  eyes,  orange^lored 
bill,  and  red  legs.  It  is  about  14  mches  in 
length. 

STOCKBB,  ahtek^,  Adolt  (1836-1909).  A 
German  theologian  and  politician,  bom  in  Hal- 
berstadt.  He  studied  theology  and  philosophy 
in  Halle  and  Berlin,  entered  the  mimstry,  and 
In  1874  became  cauiedral  preacher  and  court 
pastor  in  Berlin.  In.  1879  he  was  elected  to 
the  Prusrian  Chamber  of  Deputies,  and  fnHU 
1881  till  1898  he  was  a  member  of  the  Reidutag. 
During  this  period  he  was  a  leader  of  the  agita- 
tion against  the  Jews.  In  1890,  because  of  bis 
activity  as  a  Socialist  a^tator,  he  was  removed 
by  the  Emperor  from  his  position  as  pastor  of 
the  court.  Six  years  afterward,  with  a  conrid* 
erable  number  of  followers,  he  seceded  from  the 
Omservative  party,  to  which  he  had  hitherto 
beltMised,  and  organized  the  Christian  Socialists. 
In  1892  Dr.  StCeker  became  the  editor  of  the 
Deuttohe  evangeliiche  KvrchmMitung.  He  pub* 
lished  Droizehn  Jahre  Hofprediger  ttnd  Politiker 
(1895). 

STOCK  SXCHAKGE.  An  institution  where 
sales  and  purchasefl  may  be  made  of  securities 
of  Gorpfwations  and  municipalities,  and  in  some 
easeirof  ewtlftcates  representing  eiMnmodities  of 
trade,  such  as  silver  bnllion,  petroleum,  etc.  In 
their  origin  stock  exchanges  appear  to  have  beat 
free  to  we  use  of  anv  one  who  wished  to  buy  or 
sell,  and  It  was  probably  with  this  function  In 
view  that  some  of  the  older  exchanges,  notably 
the  Paris  Bourse,  were  located  in  buildingB 
erected  at  the  public  expense.  It  was  quickly 
discovered,  however,  that  in  order  to  enforce 
bargains  some  formal  organisation  was  neces- 
sary. Hanbership  In  stodc  exchanges  th««- 
fore  came  to  be  limited  on  the  general  basis 
used  by  clubs  or  other  asaociationa  As  the 
profits  of  the  use  of  the  EJzchange  became  large, 
possession  of  membership  became  valuable. 

The  London  Stock  Exchange  has  for  many 
generaticms  occupied  the  most  conspicuous  place 
in  the  history  of  finance,  as  the  transactifflis 
on  its  floor  were  conducted  hy  the  great  •ggn- 
gations  of  capital,  home  and  international/ lo- 
cated  in  that  city.  Originally  confining  its 
dealings  to  British  government  stock,  the  London 
Exchange  became  f^ive,  at  the  opening  of  the 
nineteenth  centuiy,  in  securities  of  other  nations 
which  applied  to  London  capitaliats  for  the  plac- 
ing of  public  loans;  to  these  were  later  added 
ra^way  shares.  After  1888  stocks  of  incor- 
porated industrial  enterprises,  and  more  re- 
cently of  mining  and  exploration  companies, 
grew  into  Ugh  favor,  the  Stock  Exchange  merely 
acting  as  the  medium  for  the  transfor  of  sneh 
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shares  from  the  capitalists  behind  the  enter- 
prise to  the  general  public. 

The  New  York  Stock  Exchange  devoted  itself 
duriqg  meet  of  its  history  almost  exclusively  to 
seounties  of  railway  enterprises,  even  dealings 
in  United  States  government  bonds  and  other 
Amwican  public  flecnrities-  being  chiefly  con- 
ducted outside  the  Exchange.  In  recent  years, 
along  with  tbe  development  of  the  London  move- 
ment  of  industrial  incorporation,  tbe  New  York 
Stock  Exchange  has  b^  largely  utilized  for 
the  exploiting  of  shares  of  American  companies 
of  this  nature.  This  movemrat,  depressed  dur- 
ing the  hard  times  of  the  early  nineties,  was  re- 
newed in  enormous  volume  during  the  great 
bomn  in  trade  which  followed  1897.  In  the 
course  of  this  time  listing  of  industrial  securi- 
ties on  the  New  York  Exchange  attracted  an 
immense  busineas  to  that  branch  of  its  activities. 
The  New  York  Stock  Exchange  has  never  dealt 
to  any  noteworthy  extent  in  foreign  securities, 
ther^y  reflecting  the  general  tendency  of  Amer- 
ican investors.  Even  the  large  purchases  of 
British  consola  by  American  bs^ers  during  the 
Exchequer's  loan  isBUes  of  1900,  1901,  and  1908 
were  disposed  of  privately,  and  were  never  al- 
lowed a  place  in  tbe  formal  trading  of  the 
Stock  Exdumge.  The  same  thing  is  true  of 
the  Anglo-French  loan  of  1915,  and  of  tbe  va- 
rimis  lesser  loans  extended  to  the  belligerents. 

There  has  been  some  diversity  in  the  business 
of  the  Mew  York  Exchaiwe  and  other  American 
exchangee.  The  Pbiladwihia  Stock  Exchange 
has  long  been  noted  as  the  market  for  various 
street-railway  securities,  as  Philadelphia  capi- 
talists had  Interested  themeelves  particularly 
in  that  form  of  investment.  For  similar  reasons 
the  Boston  Stock  Exchange,  though  not  an  or- 
ganization commanding  tbe  resources  and  capi- 
tal of  New  York,  bad  for  many  y^ars,  and  largely 
controls  now,  the  trading  in  sbaree  of  copper- 
mining  companies. 

Stodc  exchuges  of  continental  Europe  have 
in  gmeral  devoted  themselves  .to  transportation 
enterprises  of  their  own  countries,  to  uietr  own 

fovemmoit's  securities,  and  to  securities  of  other 
luropean  governments  coming  to  those  markets 
to  raise  capital.  More  recently  the  stock  ex- 
changes of  Paris,  Berlin,  and  Vienna  have  fol- 
lowed London's  example  in  taking  up  on  a 
large  scale  shares  of  incorporated  industrial  en- 
terprises— particularly  so  with  Berlin,  where 
the  iron  industry  has  been  extensively  ex- 
ploited in  this  form. 

History.  Stock  exchanges  aa  institutions  had 
their  origin  at  tbe  time  of  the  creation  of  pub- 
lic debts  on  the  modem  plan,  at  tbe  close  of  the 
Beventeoith  century.  The  incorporation  of  the 
East  India  ComtMjay  in  London  further  de- 
vel(^>ed  the  possibilities  of  the  raising  of  pub- 
lic capital  for  corporate  uses  through  Stock  Ex- 
change trading.  In  1720  the  enormous  public 
nwenlation  in  the  shares  of  the  South  Sea 
Company  in  London  and  of  the  Mississippi 
Company  in  Paris  brou^t  stock  trading  to  a 
height  never  before  conceived.  No  city  at  that 
time,  however,  possessed  a  stock  exchange  in 
the  sense  now  attached  to  the  term.  In  Lradon 
transactions  were  conducted  throiurh  stock  brok- 
ers, whose  headquarters  were  at  Jonatlian's  and 
Qarraway^s  Coffee  Houses  in  'Change  Alley. 
There  does  not  appear  to  have  been  any  formal 
oiganization  among  these  brokers,  llie  Lon- 
don Stock  Exchange  Building  was  not  erected 
until  1801;  the  Paris  Bourse  not  until  1826. 
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Tbe  New  York  Stock  Exchange  membership, 
even  after  the  formal  organiztSion,  ecmducted 
its  business  in  hired  rooms  until  Decemlier, 
1866,  when  the  building  was  erected  on  Broad 
and  Wall  streets,  which  was  replaced  by  the 
new  structure  on  the  same  site,  dedicated  in 
April,  1003.  The  history  of  stock  exchanges 
is  very  largely  a  mirror  of  ttie  financial  history 
of  the  community  in  which  they  are  situated. 
The  New  York  Stock  Exchange  rose  to  a  posi- 
tion of  real  prominence  only  after  tbe  Civil  War. 
Even  then  the  fact  that  it  did  not  deal  in  gold 
as  a  commodity  threw  a  great  part  of  the  com- 
munity's higlily  speculative  business  over  to 
the  Gold  Excfaanse,  which  was  formed  for  that 
purpose  exclusively.  The  dramatic  incident  of 
this  period  was  tbe  gold  panic  on  Black  Friday 
in  September,  1869,  when  a  combination  of  sev- 
eral imscrupulous  speculators,  amtrng  them 
James  Fisk,  Jr.,  and  Jay  Gould,  attempted  to 
comer  and  put  to  extravagant  figures  the  gold 
supply  of  the  market.  Operations  on  the  Stock 
Excnange  proper  at  that  time  were  largely 
made  np  of  the  persmial  struggles  of  rival  capi- 
talists, notably  m  connection  with  the  Erie  and 
New  York  Coitral  railroads. 

The  completion  of  the  Pacific  Railway  (1869) 
caused  extensive  speculation  in  shares  of  the 
two  transcontinental  railways,  and  as  capital 
increased  and  tbe  railway  mileage  of  the  coun- 
try extended  the  transactions  of  the  Exchange 
became  national  rather  than  provincial.  Lead- 
ing (Mperators  of  that  time  were  Gould,  Fiek, 
Daniel  Drew,  Comelius  Vanderbilt,  and  their 
associates.  None  of  the  capitalists  named  was 
accustomed  to  trade  personally  on  the  Stodc 
Exchange;  indeed,  that  has  always  been  a  rare 
exception  among  active  financiers. 

The  crisis  of  1873  was  heavily  felt  on  the 
New  York  Stock  Exchange,  which  was  obliged 
to  close  for  two  days  at  the  height  of  the  panic 
in  order  to  stem  the  tide  of  liquidation  in  securi- 
ties. With  tbe  great  trade  revival  whidi  fol- 
lowed the  resumption  of  specie  payments  and 
the  profitable  grain  harvests  of  1870  tbe  New 
York  Exchange  Altered  upon  a  period  of  re- 
newed activity.  During  the  year  1880  (the 
climax  of  the  boom  of  that  period),  trading 
on  the  Exchange  reached  an  enormous  volume, 
and  the  value  of  seats  in  the  Stock  Exchange 
rose  unprecedently.  In  1881,  when  a  reaction 
in  the  tide  of  prosperity  b^an,  the  Exchange 
reflected  the  change  by  a  contraction  in  volume 
of  business  and  by  an  extensive  fall  in  prices. 
Speculation  by  tbe  general  public  was  again 
rife  in  1882,  but  was  violently  checked  by  tbe 
sudden  fall  in  railway  and  industrial  profits 
at  tbe  close  of  the  year.  The  severe  reaction 
of  1883  was  followed  by  the  panic  of  May,  18S4, 
in  which  half  a  dozen  Stock  Exchange  houses 
failed  and  two  important  banks  were  compelled 
to  close  their  doors. 

The  period  from  1886  to  1888  was  marked  by 
large  issues  of  securities  to  provide  funds  for 
the  extensive  railway  building  then  in  progress. 
There  were  several  excited  markets  on  the  Stock 
Exchange,  though  tbe  tendency  at  the  close  of 
the  period  was  towards  depression  of  values, 
largely  because  of  the  enormous  creation  of  new 
securities.  The  ^ear  1800  was  again  marked 
by  great  activity  and  rising  prices.  This 
boom  was  checked  by  the  Baring  panic  of  No- 
vember, 1800,  in  London,  which  was  reflected  by 
a  prompt  recall  of  English  cutital  from  the 
United  StatM,  and  by  a  New  York  Stock  Ex- 
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diange  panic,  in  the  course  of  vhidi  two  or  three 
broken^  houses  failed.  From  thm  until  the 
ontbreuc  of  tbe  more  serious  panic  of  1893, 
a  shrinkage  in  business  was  uie  chief  char- 
acteristic of  the  New  York  Stock  Exchange's 
history. 

The  panic  of  1893  was  in  many  respects  one 
of  the  moat  dramatic  episodes  in  financial  his- 
tory. During  July  of  tnat  year  there  was  talk 
of  repeating  the  expedient  of  1873  and  closing 
the  Exchange.  This  turned  out  to  be  unneoes- 
saiTi  u  foreign  CM»it^  came  to  tiie  market's 
reli^  in  the  momoit  of  emergency.  The  follow- 
ing year,  1894,  was  a  period  of  great  depnssion, 
when  the  volume  of  Stock  Exchange  business 
fell  to  the  lowest  point  since  1878.  Recovery 
followed  in  1895,  when  forei^  capital  was  again 
commanded  in  connection  with  the  international 
syndicate  to  float  the  United  States  govern- 
ment's bond  issue  and  protect  the  Treasury  gold 
reserve.  A  panic  of  smaller  proportions  swept 
over  the  Stock  Exehan|ge  at  the  close  of  thu 
year,  in  connection  with  the  collapse  of  the 

£rotective  operations  and  the  international  clash 
etweeo  America  and  Great  Britain  over  Vene- 
zuela. The  two  ensuing  years  were  chiefly  char- 
acterized by  the  reorganization  of  the  great  num- 
ber of  important  railways  which  had  failed 
during  1893  and  1894,  and  whose  new  securities, 
largely  increased  in  wantity,  were  placed 
throu^  the  medium  of  the  Stock  Exchange  in 
1896  and  1897. 

The  financial  revival  which  began  at  the  close 
of  the  last-named  year  introduced  a  new  epoch 
in  the  history  of  the  New  York  Stock  Exchange 
— an  epoch  in  all  respects  the  moet  remarkaMe 
of  its  history.  Supply  of  American  capital 
available  for  investment  purposes  seemed  sud- 
denly to  have  become  unlimited— laigely  because 
of  the  countn''s  immensdy  profitable  harvests 
at  a  time  of  European  famine,  but  also  on  ac- 
count of  a  wholly  unprecedented  increase  in  its 
general  export  trade,  in  manufactures  as  well 
as  in  agricultural  products,  which  gave  its  mar- 
kets a  command  over  foreign  capital  they  had 
never  before  possessed.  This  increase  in  capi- 
tal was  made  use  of  by  promoters  of  all  kinds 
of  enterprises,  and  their  shares  found  active  re- 
ception km  the  Exchange.  A  highly  excited 
movement  for  the  rise  at  the  opening  of  1899 
convened  chiefly  oa  shares  of  mdusmal  com- 
panies oi^anizea  to  buy  up  independent  plants. 
Checked  by  the  excess  of  the  speculators  snd  by 
an  industrial  reaction  during  the  preaidentiid 
contest  of  1900,  this  movement  was  renewed 
with  immense  force  at  the  opening  of  1901.  At 
that  time  all  precedents  of  every  kind  in  Stock 
Exeban^  history  were  broken.  The  real  force 
underlymg  the  movement  was  the  purduwe  of 
stock  companies  by  other  companies  which 
pledged  their  credit  to  raise  the  funds  reqntolte 
to  provide  for  the  purchase.  This  movement 
culminated  in  the  famous  Northern  Pacific  cor- 
ner of  May  0,  1901,  when  the  efi^orts  of  two  rival 
groups  of  capitalists  to  get  bold  of  that  rail- 
road property  forced  its  shares  to  the  price  of 
91000,  the  stock  having  never  touched  $100  until 
three  weeks  before,  ^prdioision  tiiat  opera- 
tors who  were  unable  {0  delivor  stock  whi6h 
they  had  pledged  would  be  dealt  with  summar- 
ily, caused  one  of  the  most  violent  collapses  of 
values  in  the  Stock  Exchange's  history.  Re- 
covery was  prompt,  and  both  1901  and  1902  were 
characterized  by  numerous  sensational  move- 
ments for  the  advance,  the  second  of  those  years 


scoring  as  a  rule  the  higher  valoea.  In  tlie 
autumn  of  1901  and  In  the  fall  of  1902  and  the 
early  part  of  1003  severe  reaction  in  values 
supervened. 

After  a  powerful  ui)ward  movement  beginning 
in  1903  and  culminating  in  1906,  an  extraordi- 
nary decline  of  values  set  in  with  the  panic  of 
1907-08.  Recovery  from  the  panic  was  slow 
and  nothing  of  the  character  of  a  boom  was  ex- 
perioiced  until  a,Her  the  readjustment  of  Amer- 
ican business  to  the  Eun^iean  War.  In  the 
period  from  Julv  31  to  Dee.  7,  1914,  the  Stock 
Exchange  was  closed.  It  had  been  found  that 
the  sale  of  American  stodES  fadd  abroad  would 
be  so  heavy  as  to  cause  an  unprecedented  slump 
in  values,  and  at  the  same  time  to  create  a 
commercial  balance  against  the  United  States 
that  would  threaten  the  gold  reserves  of  the 
banks.  In  this  |>eriod  stock  trading  was  con- 
ducted privately  in  la^  volume.  Upon  the  re- 
opening of  the  Stodc  E^thange  the  privilege  of 
fixing  minimum  prices  was  reserved  by  i&  di> 
rectors,  but  it  was  found  that  there  was  no 
need  of  sneh  action,  the  tiireatened  foreign  sell- 
ing movement  having  failed  to  materialise.  The 
year  1915  waa  characterized  by  a  remarkable 
boom  in  so-called  "war  stock" — shares  in  com- 
panies having  contracts  for  mnnlttcms  and  oUier 
war  supplies. 

Ttdmne  trf  BaafneM.  Stoek  eoKhancea  keep 
no  official  record  of  transactions  on  th3r  floor. 
In  New  York  such  records  are  carefully  kept 
by  unofllcial  dironiclers ;  but  as  this  is  not  done 
in  London  or  on  the  Ccmtinent,  comparison  is 
impossible.  It  is  safe  to  say,  however,  that 
in  recent  years  the  volume  of  business  done 
on  the  New  York  Stock  Exchange  has  far  ex- 
ceeded that  in  any  other  instituticm  of  tiie 
world.  Following  is  the  unoffielal  record  of  sales 
in  that  institation  during  a  series  of  years; 


■njtM 

Stook* 

BoBds 

(Sbsna) 

(Pirvahu) 

1892  

86,726.410 

8862.741.950 

1896  

66,440,676 
138,880,184 

619.142.100 

1900  

678,263,280 

1006  

203,040,993 

1,022.466,670 

IBIO  

163,970,440 

634,746,608 

1911  

136,616,547 

889,686.000 

1912  

131,061,359 

677.264,000 

1913  

83,467.176 

601.614.630 

1«M  

47,420.327 

460.949,200 

1916  

178.849,834 

956,713,600 

Kethod  of  Buainesa.  Stock  exchangee  as 
at  present  constituted  are  limited  in  member- 
ship and  governed  b^  strict  rules  which  cover 
both  methods  of  business,  rates  of  cominissi<m 
to  be  chaiged,  and  conduct  aa  the  floor.  The 
rules  goreming  methods  of  business  in  New 
Yor.-  prescribe  a  minimum  commission  of  (me- 
eighth  of  one  per  cent  on  the  face  value  of 
securitlc.  purchased  for  outside  customers,  oae 
thirty-second  of  one  per  cent  for  purchases 
made  on  account  of  fdlow  members,  and  one- 
fiftieth  of  one  per  cent  for  purchases  made  go 
the  order  of  another  member  on  the  floor. 

In  London  commis^ona  vary  frtmi  Is.  per 
hundred  to  2s.  6d.  per  hundred,  according  to 
the  nature  of  the  security.  The  Paris  agmtt  ds 
change  charge  one-fourth  of  me  per  cent.  In 
New  York  tiie  Stock  Exchange  member  may 
both  transact  busineea  on  the  floor  of  the  Stock 
Exchange  and  solicit  business  from  outside  cus- 
tomers.  In  London  these  functions  are  divided 
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between  the  two  functionariee  known  as  "jobber" 
and  "broker."  Members  of  the  London  Stock 
Exchange  are  forbidden  to  advertise;  New  York 
Stock  Exchange  houses  advertise  freely.  AgtnU 
de  change  in  Paria  are  forbidden  to  solicit  out- 
side business. 

Aeeqitanee  of  a  bid  or  offer  of  stack  makes 
the  transaction  t^eial  aa  a  stock  exchange  and 
binds  each  participant  to  the  fulfillment  of  his 
bargvn-  Stocks  uins  sold  must  be  delivered  to 
the  buyer  by  2.15  p.u.  of  the  ensuing  day.  The 
New  York  Stock  Exchange  practices  daily  set- 
tlement of  such  accoimts.  In  London  settle- 
ments are  made  fortnightly,  the  bargain  being 
carried  for  the  account^  i.e.,  on  cre<ut»  during 
Uie  Intervening  period. 

No  seeurity  may  be  dealt  in  on  the  Stock 
Exchange  which  has  not  been  formally  "listed" 
by  the  committee.  In  New  York  a  statement  of 
the  company's  condition  with  a  balance  sheet 
is  required  before  listing;  also  proof  that  proper 
facilities  for  transfer  and  r^istry  of  shares 
have  been  provided,  and  that  with  bonds  the 
mortgage  has  been  properly  drawn  and  recorded. 
Corporations  unwilling  to  make  public  state- 
ments were,  however,  formerly  allowed  to  obtain 
a  phce  in  what  was  called  the  "unlisted  de> 
partment.'*  This  department  waa  alxdished  in 
1010. 

Membership  Prices  and  Bnlea.  With  the 
limitation  of  Stock  Exchange  membership,  title 
to  a  seat  in  the  Exchange  bMomes  valuable  prop- 
erty. In  New  York  the  price  of  Stock  Exchange 
seats  has  fluctuated  with  great  irregularity.  In 
1879  their  price  was  $9000;  they  rose  to  ^0,000 
in  1881  and  to  $37,000  in  188a,  but  by  180S 
had  declined  to  $1S,260.  During  the  boom  of 
May,  1901,  they  sold  for  $66,000,  and  subse- 

?uently,  in  1905,  went  as  high  as  $95,000. 
n  the  panic  of  1907  seats  were  sold  m  low  as 
$51,000,  and  in  1913  there  waa  a  etill  lower 
record,  $37,000.  The  highest  price  paid  for  a 
seat  in  1915  was  $74,000,  the  lowest,  $38,000. 
Ownership  of  a  New  York  Stock  Exchange  seat 
does  not  necessarily  imply  the  privilege  of  the 
floor;  for  that  the  owner  must  apply  in  due  form 
to  the  committee  on  admissions.  In  the  Ix>ndon 
Stock  Exchange  applicants  for  admission  must 
be  recommended  by  three  members  of  at  least 
four  years'  standing,  who  pledge  themselves  to 
the  extent  of  £500  apiece  to  reimburse  the 
member's  creditors  in  case  of  his  default  within 
four  years.  If  he  is  of  foreign  birth  he  must 
have  been  two  years  naturalized.  In  Paris, 
where  tiie  number  of  ngmtt  de  change  is  limited 
to  80,  an  applicant  must  be  propmed  by  his 

Eredeeeseor  or  that  predecessor's  heirs,  and  must 
e  approved  by  the  governing  committee  and 
the  Minister  of  Finance. 

Stock  Exchange  Seat  aa  Property.  Owing 
to  the  peculiar  personal  nature  of  a  member's 
rights  and  privil^^,  the  exact  l^^l  status  of 
a  seat  as  a  property  right  is  not  settled  in  all 
jnrisdietiraiB.  By  the  general  weight  of  author- 
ity, however,  a  seat  may  be  conridered  as  a 
species  of  incorporeal  property  held  subject  to 
such  rules  and  r^ulations  as  may  be  adopted 
by  the  Exchange.  This  gives  a  seat  an  anomalous 
position  in  the  law  of  property  because  of  the 
qualified  and  restricted  character  of  an  owner's 
rights.  As  it  cannot  be  transferred  except  with 
the  consmt  of  the  Exchange,  and  to  a  person 
acceptable  to  the  latter,  it  is  held  that  it  can- 
not be  seised  and  sold  upon  an  execution;  but  it 
seems  settled  in  most  jurisdictions  where  the 


question  has  arisen  that  a  receiver  i^;ipoliit«d  in 
proceedings  supplementary  to  execution  may  ap- 
ply to  the  court  for  an  oroer  requiring  the  judg- 
ment debtor  to  arrange  for  a  transfer  of  his  seat 
to  a  person  acceptable  to  the  Exchange  and 
apply  the  woceeds  to  the  satisfaction  of  the 
juwment.  This  may  also  be  done  by  a  judgment 
erectttor*a  bill  in  some  jurisdictions.  Thus  it 
will  be  seen  that  the  courts  do  not  assume  to 
proceed  against  the  seat  ttsdf,  but  attain  the 
desired  end  through  their  power  over  the  debtor. 
The  United  States  Supreme  Court  has  held  that 
the  rights  of  a  member  to  his  seat  in  an  ex- 
change pass  to  his  assignee  in  bankruptcy,  and 
the  latter  may  take  suda  steps  as  may  be  neces- 
sary to  compel  tiu  banlcmpt  to  procure  a  traiur 
fer  of  his  seat  subject  to  the  rules  of  the  Ex* 
change.  By  the  rules  of  probably  all  exchanges 
the  culms  of  members  must  be  first  satisfied  upon 
the  sale  of  a  seat.  A  seat  cannot  be  bequeathed 
or  devised  by  will,  nor  is  it  strictly  descendible, 
as  the  person  to  whom  it  might  be  thus  given  or 
descend  might  not  be  acc^table  to  the  Exchange; 
but  the  rules  generally  provide  for  the  sale  of  a 
seat  on  the  death  of  a  member,  an  application 
of  the  proceeds  to  any  claims  the  otner  mem- 
bers may  have  against  the  deceased,  and  a  dis- 
tribntitm  of  the  proceeds  to  his  personal  repre- 
sentatives. The  courts  are  loattt  to  interfere 
with  any  reasonable  rules  and  regulations  of  a 
stock  exchange  and  with  any  action  it  may  take 
to  maintain  discipline  or  enforce  its  rules,  and 
their  aid  could  probably  only  be  invoked  in  cases 
of  gross  fraud  or  imposition  upon  a  member. 

DlacipUne.  Strict  discipline  over  the  conduct 
of  members  is  maintained  by  all  the  larger  oc- 
chaiwes.  The  penalty  is  suspension  from  the 
privileges  of  the  Exchange  for  a  given  period  or 
expulsion  in  the  case  of  serious  <^ense.  On 
the  New  York  Stock  Exchange  these  penalties 
may  be  imposed  for  fictitious  sales,  for  trifiing 
bids,  for  acceptance  of  smaller  commissions  than 
those  prescribed  by  the  Exchange,  and  for 
"<^vious  fraud."  More  recently  discipline  has 
been  exerdsed  for  dealing  with  a  rival  enshange 
contrary  to  the  reflations  of  the  member's  own 
exchange,  and  for  questionable  business  conduct 
outside  of  the  Exchange.  In  London  the  same 
penalties  are  made  applicable  on  the  general 
ground  of  failure  to  comply  with  the  commit- 
tee's decision  or  of  dishonorable  and  disgraceful 
conduct.  The  rules  of  the  Paris  Bourse  prescribe 
penaltiee  in  case  the  member  "does  not  confine 
himself  strictly  to  his  duties'*  or  "Introduces  in- 
jurious innovations." 

Curb  Trading.  An  institution  which  has 
grown  to  considerable  proportions  in  recent  years 
has  been  the  so-called  "curb  trading,"  so  named 
because  tiie  transactions  are  usually  conducted 
on  the  street  outside  the  entrance  to  the  Stock 
Exchange.  In  London,  Paris,  and  New  York 
tills  trading  has  at  times  reached  large  pro- 
porticms,  though  the  system  it  represents  is 
radically  different  in  the  three  cities.  In  Lon- 
don curb  trading  is  utilized  for  the  sake  of 
dealing  in  foreign  shares  whose  home  market  is 
open  after  the  official  closing  of  the  London 
Exchange.  For  example,  trading  in  American 
securities  is  conducted  in  Shorter's  Court,  be- 
hind the  London  Stock  Exchange,  frequently  un- 
til 6  P.U.  or  later,  the  New  York  Stock  Exchange, 
on  account  of  the  five  hours'  difference  in  time, 
being  actively  at  work  at  that  hour.  In  "Ptaii 
the  curb  market,  under  its  French  title  of  the 
Coulisse,  has  had  a  longer  history.    It  has 
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r^reeented  virtually  a  rival  exchange,  not  sub- 
ject to  the  numerooB  and  rather  vexatious  lim- 
itations of  the  older  Bourse.  The  Coulisse  has 
frequently  been  suppressed  by  law,  but  has  in- 
"vanably  rerived,  and  has  probably  conducted  a 
larger  total  bu^ness  tban  the  Bourse  iteelff  ez- 
Cfpt,  perhaps,  in  government  securities.  At 
present  the  Coulisse  conducts  its  operations  on 
the  portioo  of  the  Bourse  and  is  a  recognized 
instituticm.  In  New  York  curb  trading  devotes 
itself  exclusively  to  securities  which  have  not 
been  admitted  to  the  list  of  the  Stock  Exchange. 
In  this  cat^ory  are  comprised  many  important 
enterprisefl,  indoduiff  sluures  of  the  Standard 
Oil  Compuiy  and  of  the  Tarlotu  bank*.  The 
curb  also  provides  a  market  for  newly  or- 
ganized enterprises  which  have  not  rea  ched  a 
stage  where  they  can  apply  for  a  place  on  the 
Stock  Exchange  list,  and  it  gives  an  opportunity 
for  fixing  values  of  a  fwthcoming  security  be- 
fore the  share  or  bwd  certificates  are  fMrmally 
issued. 

Stoek  Bxohai^  Olearlng  House.  In  rectaat 
years  the  sjekem  of  "clearing"  Stock  Exchange 
truiaaetions,  on  the  plan  of  the  bank  clearing 
house,  has  been  generally  adopted  by  stock  ex- 
changes. As  introduced  on  the  New  York  Ex- 
change in  1892,  the  system  provides  for  the 
offsetting  of  securities  which  a  broker  has  con- 
tracted to  deliver  by  an  equivalent  amoimt  of 
the  same  securities  he  may  have  contracted  to 
receive.  Thus,  If  Bndcer  A  has  sold  1000  New 
York  Central  shares  to  B  and  bought  1000  of 
the  same  shares  from  C,  the  two  transactions 
are  settled  by  the  delivery  of  1000  shares  by  C 
to  B.  The  price  may  vary  in  the  two  trans- 
actions, but  such  differences  are  adjusted  by 
the  clearing  house,  the  broker  being  "debtor 
■or  "creditor"  on  his  daily  sheet.  The  same 
principle  is  followed  even  where  the  amounts 
bou^t  and  sold  do  not  *agree.  Thus  A,  in  the 
above  case,  may  have  aoM  only  SCO  shares  to 
B  and  bought  1000  from  C.  In  that  case  C 
delivers  600  shares  to  A  and  500  to  6,  and  pay- 
ment is  made  accordingly.  The  economy  con- 
sists in  the  lessening  of  the  number  of  individual 
checks  which  must  be  drawn  for  settlement,  and 
against  which  bank  balances  must  be  main- 
tained. The  a^regate  savinif  in  checks  drawn, 
during  va  ordinary  year,  has  exceeded  $600,- 
000.000. 

The  plan  was  adopted  by  the  Frankfort  Stock 
Exchange  in  1807,  at  Berlin  in  186B,  at  Hun- 
burg  in  1870,  at  Vienna  in  1873,  at  London  in 
1878,  and  by  various  American  stock  exchanges 
between  ISSO  and  1887. 

Stock  Exchange  Terms.  The  Stock  Exchange 
has  a  dialect  or  slang  of  its  own,  many  of  the 
terms  in  which  had  their  origin  at  the  time 
of  the  South  Sea  n>eculation  in  1720.  A  "bull" 
is  a  buyer  of  stows  which  he  hopes  to  sell  at 
higher  prices.  He  may  buy  altogether  with  his 
own  capital ;  but  if  he  is  merely  a  Stock  Exchange 
speculator,  he  borrows  most'  of  the  requisite 
funds,  depositing  the  purchased  stock  as  security. 
He  can  usually  borrow  80  per  cent  of  the  cost 
value  of  his  wares,  the  dinerence,  20  per  cent, 
being  his  "margin."  If  the  price  falls,  the 
lender  calls  on  him  to  "make  good  his  margin." 
If  he  fails  to  do  so,  and  the  margin  continues 
"impaired,"  he  is  "closed  out"  by  the  sale  of  his 
collateral.  A  "boom"  is  a  successful  upward 
movement  of  prices;  this  term  is  of  American 
origin.  The  opposite  of  a  "boom,"  in  Stock  Ex- 
change  phraseology.  Is  a  "slump."   The  "bear" 


is  a  seller  of  stocks  which  he  iiopea  to  obtain, 
later  on,  at  lower  prices.  He  may  be  selling  his 
own  holdings  and  delivering  them  to  the  pur- 
chaser. But  if  a  speculator,  he  may  borrow 
stodn  as  the  "bull"  oorrows  money.  QeamUj 
he  obtains  the  stocks  by  lending  their  equiva- 
lent in  money  to  the  owner.  He  is  said  to  be 
"short"  of  stocks,  where  the  bull  is  "l(mg." 
The  bull  "realizes"  when  he  sells  to  take  his 
profits;  similarly,  the  bear  "covers"  wh^  he 
buys  on  the  market  the  stock  in  which  he  has 
been  speculating,  and  returns  the  shares  wtuch 
he  has  borrowed.  Stocks  sjre  said  to  be 
"carried"  whoi  thi^  are  acoepted  as  securii^ 
front  a  bull  speculator.  A  "manipulated"  mar- 
ket is  one  in  which  speculators  have  caused  an 
artificial  appearance  of  real  buving  or  selling. 
A  "rigged"  market  is  much  the  same  thing, 
though  in  a  more  intensified  form.  "Puts"  are 
contracts  sold  at  a  fixed  percentage  by  capital- 
ists to  bull  speculators,  whereby  the  capitalist 
undertakes  to  pay  a  set  price  for  a  givoa  num- 
ber of  shares  within  a  stipulated  ume.  This 
insures  the  speculator  against  more  than  a  cer- 
tain amount  of  loss  if  he  buys  stocks.  "Call^ 
are  contracts  similarly  sold  by  capitalists,  who 
agree  within  a  given  time,  and  at  a  set  price, 
to  deliver  the  s&res  agreed  upon  to  the  specu- 
lator. This  is  a  siiarantee  against  losses  on  a 
falling  market.  Both  sorts  of  contracts  are 
classified  as  "privileges."  "Wash  sales"  are 
transactions  in  which  buyer  and  seller  are  em- 
ployed by  the  same  person,  with  a  view  to 
ereatinff  a  semblance  of  activity.  They  are 
prtdiibited  under  severe  penalties  by  the  stock 
exchanges,  but  are  rarely  detected  and  are  very 
frequently  utilized.  Consult:  W.  C.  Van  Ant- 
werp, The  Stock  Ecpchange  from  Within  (New 
York,  1913) ;  C.  A.  Le^,  Law  of  Commercial 
EaxOianges  (ib.,  1913);  S.  P.  Goldman,  Hand- 
hook  of  Stock  EachMtge  Lawt  (ib.,  1914); 
Douglas  Campbell,  The  Law  of  Btookbrohen 
(ib.,  1914). 

STOCKFISH.   See  Hake. 

STOCEHAtrSEN,  shtdk^ou'zen.  Jxjum 
(1820-1900).  A  Overman  singing  master,  bom 
in  Paris.  His  musical  talent  showed  itself 
early  and  was  carefully  fostered  by  his  parents, 
both  of  whom  were  musicians  of  ability.  Be- 
fore he  had  reached  his  twentieth  year  he  was 
an  excellent  performer  upon  the  piano,  organ, 
vioUn,  and  oello.  In  1845  he  entered  tb»  Ptaia 
Conservatoire,  whov  he  studied  piano  with 
Hall6  and  Stamaty  and  singing  witii  Manuel 
Garcia.  In  1849  he  again  studied  with  Qareta 
in  London.  He  quickly  won  fame  as  a  remaric- 
able  concert  sin|;er  (barytone).  From  1862  to 
1869  he  resided  in  Hamburg  as  conductor  of  the 
Philharmonic  Society  and  Singakademie.  The 
next  five  years  he  roent  in  Stuttgart  as  Kam- 
merOnger  to  the  King  of  WOrttembeffg.  In 
1874  he  became  conductor  of  Stan's  Geeaiigver- 
ein  at  Berlin,  where  he  ronained  until  1878, 
being  then  called  to  Hoch's  Conservatory  at 
Frankfort  as  professor  of  singing.  Differences 
with  Raff,  the  director,  led  to  his  resignation 
the  following  year  and  the  establishment  of  his 
own  school,  which  immediately  became  world 
famous.  After  Kaff*s  death,  in  1882,  he  again 
returned  to  the  oonaervatory,  but  continued  his 
own  school.  Many  of  the  most  famous  German 
singers  were  his  pupils.  He  wrote  an  excellent 
0€8€mg8methode  (1888),  translated  into  Eng- 
lish by  his  pupil  Sophie  LOwe  (new  ed.,  19071- 

BTOCK'HOtD'SB.    In  the  strict  sense  of 


Digitized  by 


Google 


STOCKHOIiK 


543 


STOOKHOUE 


the  term,  a  person  who  owns  one  or  more  shares 
of  stock  in  a  corporation,  and  who  has  been 
recognised  hy  the  latter  as  having  the  rights 
commonly  incidental  to  such  ownenhip.  Entry 
of  a  person's  name  tm  the  bodes  of  a  corporation 
as  tne  owner  of  stock  is  tbe  best  eridence  of 
his  standing  as  a  stockh(rfder>  and  as  long  as 
his  name  remains  there  he  may  generally  ex^ 
cise  all  a  stockholder's  privileges.  However,  a 
person  to  whom  shares  of  stock  have  be«i 
transferred,  but  whose  name  has  not  yet  been 
entered  on  the  bodes,  is  sometimes  treated  as  if 
he  were  a  stockholder  and  gpokem  of  as  such. 
A  corporation  is  protected  in  paying  ^vidends  to 
a  peison  whose  mune'ranaina  on  its  botriis  as 
a  stockholder,  even  if  he  has  transferred  his 
shares  of  stock,  provided  the  purchaser  has 
not  given  notice  of  that  fact.  A  stockholder  of 
record  has  the  right  to  vote  in  certain  meetings, 
tbe  most  important  of  which,  perhaps,  is  one  for 
the  election  of  officers.  Each  stockholder  may 
vote  the  number  of  shares  he  owns,  and  thus  one 
person  owning  the  majority  of  the  stock  of  a 
cor^rati<m  may  craitrcd  its  elections  and  policy 
against  the  wishes  of  a  great  number  of  holders 
of  a  small  number  of  shares  aggregating  less 
than  the  majority.  Amcug  the  rights  of  a  stock- 
holder are:  the  right  to  protest  and  invoke  the 
aid  of  the  courts  against  a  misuse  of  the  funds 
of  the  corporation,  or  against  fraud  by  the  ma- 
jority stockholders  or  the  officers ;  to  object  to  a 
change  in  the  kind  of  business  which  the  charter 
authorizes  it  to  carry  on ;  the  right  to  inspect 
all  or  any  of  the  books  of  the  corporation  at 
reasonable  times  and  placM;  and  to  receive  divi- 
dends out  of  the  earnings,  when  a  surplus  has 
accumulated,  which  is  not  needed  for  running 
the  business  or  for  improvements.  In  many 
States  a  stockholder  is  only  liable  for  the  debts 
of  the  corporatitm  to  the  amount  of  his  stock, 
that  is,  he  only  loses  what  he  has  paid  in,  as- 
suming he  has  paid  in  the  par  value  of  his 
stock,  in  case  of  insolvency  of  the  corporation. 
If  a  subscriber  to  the  stock  of  a  corporation  has 
not  paid  in  the  full  par  value  of  the  amount  of 
stock  subscribed  for  by  him,  creditors  of  the 
corporation  may  hold  him  for  tbe  balance  re- 
maming  unpaid.  A  stockholder  is  not  strictly 
a  creditor  of  the  corporation  to  the  amount  of 
his  stock,  as  he  is  deferred  to  corporate  cred- 
itors on  a  final  distribution  of  assets;  but  he 
may  become  a  creditor  by  a  loan  of  money  or 
■ale  of  goods,  and  thus  stand  on  an  vprnl  foot* 
ing  with  the  others  as  to  such  claims,  in  most 
jurisdictions.  In  the  case  of  banking  corpora- 
tions a  creditor  is  generally  given  a  statutory 
right  to  recover  from  stockholders  in  addition- 
to  the  amount  unpaid  on  their  stock,  the  full 
amount  of  the  par  value  thereof.  This  right 
is  also  given  in  many  States  to  laborers  and 
wags  earners  who  beorane  nvditors  of  orcUnary 
corporations.  See  Cwpoutiok;  Stock;  and 
consult  authorities  there  referred  to. 

8T0CKH0LU,  etdkOidlm.  The  capital  of 
Sweden,  situated  at  the  outlet  of  the  MSIar 
Lake  into  the  Baltic  Sea  (Map:  Sweden,  F  7). 
The  city  is  built  partly  on  a  number  of  islands, 
partly  on  paiinsulas  cut  off  from  the  mainland 
by  deep  fiords,  while  the  waterways  both  towards 
the  Ifillar  and  towards  the  sea  lead  through  laby- 
rinths of  flords  and  islands.  Stockholm  has 
been  called  the  "Venice  of  the  North,"  but  its 
aspect  is  entirely  dilTerent  from  that  of  Venice. 
Botii  the  islands  and  the  mainland  are  roeky  and 
hilly,  with  granite  knolls  exposed  on  all  sides. 


while  a  primeval  forest  penetrates  almost  to  the 
heart  of  the  city.  The  old  nucleus,  known  as 
Staden  (The  City),  is  built  on  an  island  lying 
across  the  month  of  the  Mfilar  channel,  and 
connected  by  bridges  with  the  northern  and 
southern  shores  and  with  the  little  Riddarholm 
(kni^t's  idaad)  on  the  west  It  has  narrow 
streets  falling  steeply  on  all  sides  from  the  cen- 
tral Stortorget.  Skeppholmen,  to  the  east  of 
Staden,  is  almost  wholly  occupied  by  military 
and  naval  depots.  The  remaining  parts  of  the 
city,  SOdprmalm  on  the  south  shore,  Norrmalm 
and  Oestermalm  on  the  north  shore,  and  Kungs- 
holmen  in  tiie  nor^weBt*  are  for  the  most  part 
regularly  laid  out  with  broad  and  straight 
streets.  Here  are  also  a  number  of  handsome 
squares,  parks,  and  promenades,  such  as  the 
Guataf  Adolfs  Torg,  with  an  equostrian  statue 
of  Oufltavus  Adolphus,  the  Kungtrfiradag&rd  on 
the  water  front  with  a  handsome  fountain,  and 
the  Hiunlegfird,  a  large  and  beautiful  pleatnire 
gardoi,  ctmtaining  a  colossal  bronze  statue  of 
LinuKUB.  From  OeBtennalm  a  bridge  leads  to 
the  easternmost  part  of  the  dfy— an  island  about 
two  miles  long  and  three-fourths  of  a  mile  wide» 
known  as  Djurgftrden  from  its  having  formerly 
been  a  deer  park.  It  is  now  laid  out  as  a  city 
park. 

The  principal  churches  are  the  Storkyrka 
(great  church),  founded  about  1264  by  Birger 
Jarl,  rebuilt  in  the  eighteenth  century  and  re- 
stored in  1892;  the  Riddarholms  Kyrka,  founded 
about  1280  by  Magnus  LaduUs,  a  Gothic  struc- 
ture with  a  perforated  iron  spire  200  feet  high» 
and  the  burial  place  of  Swedisn  kings ;  the  Tyska 
Kyrka  (German  Church),  a  German  Renaissance 
building  of  the  seveaiteenth  century;  and  the 
conspicuous  Katarina  Kyrka  crowning  the 
heights  of  SOdermalm.  The  royal  palace,  on  the 
northeast  comer  of  the  Stadsholm,  was  bwua 
in  1607  in  the  Italian  Renaissance  style,  and  is 
a  large  and  beautiful  rectangular  bunding  with 
four  wings  inclosing  a  quadrangle.  At  the  west 
end  of  tbe  island  stands  the  Riddarhus  (knight's 
house),  containing  portraits  and  armoritd  bear- 
ings of  Swedish  nM>Ies.  Noteworthy  also  are  the 
opera  house;  the  handsome  Renaissance  build- 
ing of  the  National  Museum,  built  in  1850-66, 
opposite  the  royal  palace  on  the  Blasieholm;  and 
the  laige  and  impo^ng  building  of  the  Northern 
Museum,  in  the  Djnig&rd. 

Although  Stockholm  has  no  university,  it  has 
numerous  establisliinents  for  higher  technical 
and  popular  education  and  an  excellent  elemra- 
tary  school  system.  The  Royal  Library  bad  in 
1013,  400,000  volumes,  1,000,000  pamphlets,  and 
11,000  manuscripts.  There  are  the  National 
Museum,  containing  fine-art  collections  and  a 
collection  of  Swedish  antiquities;  the  Nortiiem 
Museum  (Nordislca  Museet)  for  Scandinavian 
ethnology  and  archKoli^;  a  museum  of  natural 
history;  a  biological  museum  showing  groups  of 
Scandinavian  mammals  in  their  natural  sur- 
roundings; an  astronomical  observatory;  and 
numerous  scientific  and  literary  associations, 
the  principal  of  which  are  the  Swedish  Academy, 
the  Academy  of  Sciences,  and  the  Academy  of 
Fine  Arts,  History,  and  Archeology. 

Stockholm  is  the  largest  industrial  and  com- 
mercial centre  of  Sweden.  There  are  iron  foun- 
dries and  machine  shops,  breweries,  siuar  and 
cotton  mills,  and  tobacco  factories,  and  manu- 
factures of  furniture,  soap,  food  products,  and 
miscellaneous  articles,  while  shipbuilding  is  also 
carried  on.   The  city  ranks  first  among  Swedish 
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ports  in  the  value  of  imports,  and  second  in  ex- 
ports; the  imports  in  1910  amounted  to  $179,- 
102,000,  and  the  exports  to  $158,097,000.  The 
chief  exports  are  inm  and  timber.  In  1910  the 
shipping  at  the  port  amounted  to  2046  entries 
and  clearings  wifli  a  total  of  999^10  tooa,  but 
in  the  number  and  tonnage  of  its  home  vessels 
the  city  is  exceeded  by  GUteborg.    The  ap- 

S roaches  to  the  harbor  are  intricate  and  ren- 
ered  somewhat  dangerous  by  rocky  reefs,  but 
the  harbor  itself  is  good,  and  provided  with  dry 
docks  and  extensive  wharfage  accessible  for 
large  ships.  An  ice  breaker  keeps  the  harbor 
open.  The  eify  in  general  is  very  progreselTe 
in  the  matter  of  public  works.  P<^.,  1850,  93,- 
000;  1890,  248,464;  1010,  342,323;  I9I3  (est), 
382,085. 

Stockholm  was  founded  in  1250  by  Birger  Jarl, 
and  was  for  centuries  confined  to  the  Stadsholm 
and  Riddarfaolm,  which  were  fortified.  It  was 
several  times  besi^ed  and  taken  by  Danish 
armies,  and  its  wooden  buildings  were  often  de- 
stn^ed  by  fire  until  they  were  supplanted  by 
stone  stmctures.  In  1520  the  city  was  the 
scene  of  the  "Stockholm  Blood  Bath,"  when  the 
Danish  King  Christian  II,  in  order  to  strengthen 
his  position  in  Sweden,  had  a  large  number  of 
Swedish  nobles  decapitated  on  the  Stortorg. 
Consult  Wattenbach,  Stockholm,  ein  Blick  auf 
Bchwedens  Hauptttadt  (Berlin,  1875),  and  B^- 
ron  Carlsson,  Hela  Btookholm  ( Stockholm, 
1912).  

STOOKIHCI  TBAXE.    See  Kurmira. 

STOCKINOS.   See  Hosiest. 

STOCX'FOBT.  A  manufacturing  town  in 
Cheshire,  England,  on  the  Mersey,  at  the  junc- 
tion with  the  Tame,  6^^  miles  southeast  of 
Manchester  (Map;  England,  D  3).  Its  pros- 
perity is  of  modem  date.  The  streets  lie  on  the 
slc^MS  of  a  narrow  gorge,  and  are  irr^ular  and 
oe»8ionally  precipitous;  to.  the  south  they  rise 
in  terraces  above  the  river.  The  principal  build- 
tugs  are  tiie  eourthouse,  market  hall,  mechanics' 
institute,  infirmary,  and  tiie  institution  for  the 
blind,  deaf,  and  dumb.  The  free  grammar  school 
was  founded  and  endowed  in  1487.  The  town 
poeseesee  seven  fine  parks,  the  chief  of  which  is 
Vernon  Park,  which  contains  a  museum.  Stock- 
port owns  an  electric-lifting  plant,  street  rail- 
ways, sewage  works,  water  supply,  and 
mailcete.  It  has  extensive  manufactures  of  cot- 
tons, woolois,  silks,  hwts,  machinery,  brass  and 
Iron  goods,  buttles,  and  brushes.  Pop.,  1901, 
92332;  1911,  108,693. 

STOCK-QTTOTATIOH  TELSG&APH.  See 
Teleobapht. 

STOCKS.  An  apparatus  of  wood,  formerly 
used  for  punishment.  The  culprit  was  placed 
on  a  bench,  with  ankles  fastened  in  holes  under 
a  board,  fixed,  bat  removable  later.  The  first 
use  of  stocks  in  England  is  nneotain,  but  in  the 
seecmd  Statute  of  Laborers,  26  Edward  III 
<1350),  provision  is  mode  for  app^ing  them 
to  unruly  artificers.  Sometimes  a  whipping  post 
was  combined.  The  use  of  stocks  was  general 
in  the  English  colonies  of  North  America — em- 
ployed oft^  as  punishment  for  common  scolds. 

STOCKS  AHD  BONDS.  See  Railways, 
Ratttcap  CapiPUipatioH  and  Finance. 

STOCKTON.  A  city  and  the  county  seat  of 
San  Joaquin  Co.,  Cal.,  78  miles  east  by  north 
of  San  Francisco ;  on  an  arm  of  the  San  Joaquin 
River,  at  the  head  of  navigation,  and  on  the 
Atdiison,  Topeka,  and  Santa  Fe,  the  Southern 
Pfteifle,  the  Stockton  Terminal  and  Eastern,  the 


Tidewater  Southern,  and  the  Western  Pacific 
railroads  (Map:  California,  D  4).  The  State 
Hospital  for  tne  Insane  is  here,  and  there  are 
also  a  public  library  with  over  70,000  vol- 
umes, the  San  Joaquin  County  Law  Library,  St. 
Mary's  College,  and  St.  Agnies  Academy.  The 
coimty  couruouse,  the  high  school,  the  post 
office,  county  jail,  opera  house.  Masonic  Temple, 
St.  Joseph's  H(»ne,  the  County  and  the  Dameron 
hospitals,  and  the  mineral  baths  are  noteworthy 
features.  In  addition  to  having  large  grain, 
live-stock,  and  fniit  interests,  Stockton  is  im- 
portant industrially.  Agricultural  and  mining 
machinery  and  implemaits,  flour,  foundry  prod- 
ucts, boxes,  Inmbw,  leather,  beer,  wine,  canned 

?:oo(1b,  and  soap  constitute  the  leading  manu- 
actures.  The  commission  form  of  government 
was  adopted  in  1911.  Stockton  was  founded  in 
1847  by  Charles  M.  Webw,  the  owner  of  a  large 
Mexican  grsnt,  and  was  named  in  honor  of 
Robert  Field  Stockton,  of  the  United  States 
navy,  who  took  possession  of  California  for  tiie 
United  States.  In  its  early  days  it  was  the 
starting  and  outfitting  poiin  for  minors  bound 
for  Calaveras,  Tuolumne,  and  Mariposa  counties. 
Pop.,  1900.  17,506;  1910,  23,263;  1916  (U.  S. 
est,),  34,508.  This  does  not  include  a  consid- 
erable portion  of  the  outlying  territory  which 
was  incorporated  in  the  city  limits  in  1914. 

STOOBTOH,  Chasles  O.  (1858-  ).  An 
Am^ican  phystciau.  He  was  bom  at  Madison, 
O.,  and  graduated  M.D.  from  the  Unlverslfy  of 
Buffalo  ui  1878.  Settlhag  in  BufEalo,  he  was 
professor  of  materia  medica  and  therapeutics  at 
Niagara  University  from  1888  to  1887,  when  he 
became  professor  of  medicine  at  the  University 
of  Buffalo.  He  was  a  president  of  the  Medical 
Society  of  the  State  of  New  York.  His  writings 
deal  especially  with  diseases  of  the  stomach. 

STOCKTON,  Chaeus  HmsBsr  (1846-  ). 
An  American  naval  ofBoer,  educator,  and  inter* 
national  law  scholar.  He  was  bom  in  Phila- 
delphia. In  1865  be  graduated  from  the  United 
States  NaTsl  Academy,  and  subsequently  was 
promoted  through  the  various  grades  to  com- 
mander in  1802,  captain  in  1899,  and  rear 
admiral  In  1906.  He  was  a  member  of  the 
Naval  War  College  in  1891-94,  and  its  presi- 
dent from  1898  to  1900.  In  1901-03  he  com- 
manded the  Kmtuckjf,  and  in  1903-05  was  naval 
attache  in  London.  He  then,  served  as  president 
of  the  Board  of  Inqwetim  and  Surv^  in  1906, 
and  of  the  Naval  Examining  and  Ketirii^ 
Boards  in  1906-07.  In  the  latter  year,  after 
commanding  the  Special  Service  squadron  that 
visited  Bordeaux,  France,  he  was  retired.  In 
1911  Stockton  became  president  of  George  Wash- 
ington University.  He  is  author  of  the  United 
Stotes  Naval  War  Code;  A  Manual  of  /titemo- 
(tonal  Law  (1911);  0utUn9»  of  International 
Law  (1914). 

STOCKTON,  FBAiron  Riohabd  (1834-1002). 
A  popular  American  writer  of  humorous  tales, 
born  in  Philadelphia;  generally  known  as  Frank 
R.  Stockton.  In  early  life  he  was  a  wood  en- 
graver and  designer.  Meanwhile  he  busied  him- 
self also  with  literary  and  journalistic  work. 
He  was  first  employed  on  the  Philadelphia 
Morning  Pott,  and  in  1872  gave  up  desigoing 
to  join  the  New  York  Bearth  and  Some.  Soon 
he  joined  the  staff  of  the  Centufy  Magaaine 
(then  iS'crtfrner's  Monthly)  and  in  1878  was 
made  assistant  editor  of  the  newly  founded 
magazine  for  children,  the  8t.  Tfiohotae,  remain- 
ing here  till  about  1880.    He  wos  a  proUfle 
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writer.  Hie  bcK^s  for  children  include:  Round- 
about RanMef  (1872) ;  What  Might  Have  Been 
Eapeeted  (1874);  Tales  Out  of  School  (1875); 
A.  Jolly  FMoiDthip  ( 1880) ;  The  Floating  Prinoe 
(1881) ;  The  Story  of  Viteau  (1884) ;  and  Per- 
Bonalljf  Conducted  (1880).  Other  books  of  his 
are:  Rudder  Orange  (1879),  whidi  brought  him 
into  prominence;  The  Lady  or  the  Tigert 
(1884),  perhaps  his  moat  popular  story;  The 
Late  Mr».  NuU  (1886) ;  The  Chriatmaa  Wreck 

(1886)  ;  The  Casting  Away  of  Mrs.  Leaks  and 
Mrs.   Aleshwe   (1886) ;   The  Bee-Man  of  Om 

(1887)  ;  The  Hwndredih  Man  (1887);  The 
Du9antes  (1888) ;  Amoa  KUbHght  (1888) ; 
Ardit  Olaverden  (1890) ;  The  House  of  Martha 

(1891) ;  The  Squirra  /«»  (1891) ;  The  Yfateft- 
maker'a  Wife  (1808);  The  OM  at  0<tbhurat 

(1898);  AfUld  and  AfUMt  (1900);  and  The 
Captain's  Toll-€Me,  with  memoir  by  his  wife 

( 1003 ) .  A  collected  edition  of  his  works,  Novels 
and  Stories  (New  York,  1890-1904),  appeared 
in  83  volumes.  Stockton's  humor  has  a  flavor 
all  its  own.  His  situations  are  whimsical  and 
his  characters  often  grotesque.  There  is  little 
benealii  the  surface  oi  his  woric,  which  is,  how< 
ever,  genuinely  ingmioas  and  entaitalning. 

STOCKTON,  BiOHABD  (1730-81).  An  Ameri- 
can lawyer,  and  a  signer  of  the  Declaration  of 
Independence.  He  was  bom  near  Princeton, 
N.  J.,  graduated  at  the  College  of  New  Jersey 
(Princeton)  in  1748,  was  admitted  to  the  bar 
in  1764,  visited  England  in  1766-67,  where  he 
made  the  acqnaintance  of  many  distinguished 
men,  and  in  1774  became  a  Judge  of  New 
Jersey's  Supreme  Court.  He  at  flrn  advocated 
a  reconciliation  between  the  colonies  and  Eng- 
land, and  in  December,  1774,  wrote  to  Lora 
Dartmouth,  proposing  a  scheme  of  colonial  self- 
government;  bnt  he  soon  b^an  to  take  an  active 
part  in  the  opposititm  to  the  British  Ministry 
and  ae  a  member  of  Congress  in  1776  voted  for 
and  signed  the  Declaration  of  Ind^iendence. 
Conmlt  John  Sanderson,  Biography  of  the  Sign- 
ers to  the  DeiAaration  of  Indepmdenos  (new  ed., 
Philadelphia,  1847). 

STOCKTON,  RoBDT  Field  ( 179S-1866) .  An 
American  naval  officer,  grandson  of  Richard 
Stockton  ((|.v.).  He  was  born  at  Princeton, 
N.  J.,  studied  there  for  a  time  and  in  1811 
became  United  States  naval  midshipman.  He 
joined  Commodore  Rodgers  on  the  frij^ie  Preai- 
dent  in  1812,  was  for  a  time  an  aide  to  the 
Secretary  of  the  Navy,  took  part  in  the  defense 
of  Baltimore,  and  ma  promoted  to  be  lieutenant 
in  September.  1814.  In  1816  lie  dlstingnbhed 
himself  in  the  Algerine  War  on  the  Spitfire. 
He  returned  home  in  command  of  tiie  Brie  in 
1821,  and  in  the  fall  of  that  year  sailed  in 
the  Alligator  for  the  African  coast,  where  he 
n^tiated  snccesefully  for  the  land  upon  which 
the  American  (Colonization  Society  founded  Li* 
beria  (q.v.).  Early  in  the  Mexican  War  he 
eommanoed  the  Pacmc  wniadron.  To  his  energy, 
and  that  of  FrAnont,  with  whom  he  eoCperated, 
was  due  the  success  of  the  American  operations 
on  the  coast.  He  captured  Los  Angeles  and 
San  Diego,  organized  a  civil  government  for 
California,  and  installed  Fremont  as  Governor, 
relinquishing  the  command  to  Shubrick  in  1847. 
He  reugned  from  the  navy  in  1860.  and  was  a 
United  States  Senator  from  New  Jersey  (1851- 
53).  Besigning  In  1808,  he  became  prwdent  of 
the  Delaware  uid  Barltan  Canal  Company^ 
Consult  Life  and  Speeches  of  Robert  Field 
8todct<m  (Philadelphia,  1866), 


STOCKTON,  South.  See  Tb<»nabt  on  Tees. 

STOCKTON,  Thouas  Hbvlihos  (1808-68). 
An  American  clergyman,  bom  at  Mt  Holley, 
N.  J.  He  first  studied  medicine,  but  in  1820 
ento-ed  the  ministry  of  the  Methodist  Protestant 
church,  which  his  fathw,  W.  H.  Stoekttm,  had 
hel^  to  found.  He  was  chaplain  of  the 
national  Rouse  of  RepreBentatives  from  1883  to 
1836  and  from  1859  to  1861,  and  in  1862  was  chap- 
lain of  the  Senate.  From  1866  until  his  death 
he  was  pastor  of  the  Chur<^  of  the  New  Testa- 
ment in  Philadelphia.  For  some  years  he  edited 
the  Christian  World  and  also  the  Bible  Times. 
He  was  an  ardent  antislavery  advocate  and 
social  reformer,  and  wrote  on  reli^us  and 
other  subjects.  Consult  Alexander  H.  Clark, 
Jfetnory'a  Tribute  to  the  Life,  Ckaraeter,  and 
Work  of  Rev.  Thomas  H.  Stockton  (New  York, 
1869),  and  J.  G.  Wilson,  The  Life,  Character, 
and  Death  of  Rev.  Thomas  E.  Stockton  ( Phila- 
delphia, 1869).  T.  H.  Stockton  was  a  half- 
brother  of  Frank  R.  Stockton,  the  novdist. 

STOCKTON-OK-TEZS.  A  seaport  in  the 
Coimty  of  Durham,  England,  11  miles  east- 
northeast  of  Darlington,  on  the  left  bank  of  the 
Tees  (Map:  England,  E  2).  The  broad  and 
handsome  High  Street  is  nearly  a  mile  in  length. 
A  new  town  known  as  South  Stockton  has 
sprung  up  on  the  rig^t  bank  of  the  river, 
the  two  being  connected  W  an  iron  bridge  of 
three  arches,  built  in  1887.  Shipbuilding, 
chiefly  in  iron,  is  carried  on ;  and  blast  furnaces, 
foundries,  engine  works,  extensive  pottoies,  and 
iron  works  ar«  in  operation.  Saudotli,  ropes, 
and  linen  are  manufiwtnred;  and  there  are 
com  mills  and  spinning  mille.  At  Stockton 
the  Tees  is  navigable  for  vessels  of  large  tonnage. 
The  moated  Korman  castle,  long  an  episcopal 
residence,  was  taken  for  the  Parliament  in  1644, 
and  totally  destroyed  by  the  Roundheads  in 
1652.  At  the  Restoraticm  it  had  become  so 
poor  a  plaoe  that  it  contained  only  120  houses. 
Its  growth  and  proaperi^  date  from  the  develop- 
ment of  the  iron  and  steel  induatiy.  The 
Stockton  and  Darlington  Railway,  the  first  line 
to  convey  paraengers  as  well  as  goods,  was 
opened  Sept.  27.  1826.  Pop.,  1001,  61,500;  1011, 
62,164. 

STOIXDABD,  Chables  AnouaTDa  (1833- 
).  An  American  Presbyterian  clergyman, 
bom  in  Boston.  After  graduating  from  Wil- 
liams CoU^  14  1864,  he  studied  at  Edinburgh 
in  the  Universitgr  and  Free  Church  Seminary, 
Mid  graduated  fnm  Union  Seminuy,  New 
York,  in  1S0O.  He  was  pastor  of  the  Wash- 
ington Heists  Presbyterian  Church,  New  York 
City,  from  1869  to  1883.  In  1869  he  became 
connected  with  the  New  York  Observer,  and  in 
1885  succeeded  Samuel  I.  Prime  as  editor,  re- 
tiring in  1902.  His  publications  include:  Acroae 
Russia  from  the  Baltic  to  the  Danube  (1891) ; 
Spanish  Cities,  with  Olimpsea  of  Oibraltar  and 
Tangier  (1802);  Beyond  the  Rockies  (1894); 
A  Spring  Journey  in  CaUfomia  (1896) ;  Cruis- 
ing among  the  Caribbees  (1805;  2d  ed.,  1003). 

STODDABD,  Chables  Wasren  (I843-I909). 
An  American  traveler  and  author,  born  at 
Rochester,  N.  Y.  As  a  youth  he  was  in  business 
in  San  Francisco,  Cal.,  and  in  1864  visited  the 
Hawaiian  Islands,  where  he  subsequently  lived 
for  long  periods.  He  traveled  much  about  the 
wwld  from  1873  to  1878  as  correspondent  of  Uie 
San  Francisco  Chroftjele.  In  1885  and  1886  he 
was  professor  of  Engli^  at  Notre  Dame  Ccdlege, 
Ind.,  then  spent  some  time  in  travel,  and  be- 
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came  lecturer  on  EnglUh  literatare  in  the  Catho- 
lic Univeraity  at  Washington,  D.  C.  His  books 
were  diiefly  poetry  and  iKetehes  of  travel,  and 
include:  Poenu  ( 1867) ;  South  8m  IdyU 
(1873);  MMiaUaA:  A  Flight  into  Egypt 
(1880);  The  Lepert  of  Molokai  11885);  A 
Troubled  Heart  (1886);  HaimMjoM  Life;  or 
Laey  Letterg  from  Low  Latitudee  (I8d4) ;  The 
Wonder  Workere  of  Padua  (1806);  A  Ormee 
Under  the  Crescent  ( 1898 ) ;  Over  the  Rocfcj/ 
Mountaim  to  AUuka  (1809) ;  In  the  Footprint* 
of  the  Padree   (1902);  Emtt  and  Entrancet 

(1903)  ;    The    Itland    of    TranquU  Delightt 

(1904)  .  Consult  G.  W.  Jamee,  "Appreciation  of 
Charles  Warren  Stoddard,'*  in  Apo«(ropAe  to  a 
Bkylarfcy  etc.  (Los  Angeles,  1909). 

STODDABD,  John  L(AWBON)  (18S0-  ). 
An  American  traveler  and  author,  bom  at 
Brooldine,  Mass.,  graduated  frmn  Williams  Col- 
lege in  1871,  and  later  studied  at  Yale  IMvin- 
ity  iSchool.  He  traveled  extensivdy  and  for 
nearly  20  years  gave  himself  largely  to  lec- 
turing in  the  United  States  on  travel  subjects. 
In  1897  he  retired  from  the  lecture  pla;  tfrarm. 
He  puUished:  Bed  Letter  Daye  Abroad  (1684) ; 
Olimpeee  of  the  World  (1892)  ;  Stoddard  Lec- 
turer on  Travel  Abroad  and  in  America  ( 16 
vols.,  1898^1909);  The  Stoddard  Library,  an 
anthology  (12  vols.,  1910);  Poema  (1013); 
Poems  on  Lake  Como  (1914). 

STODDABD,  John  T^an  (1862-  ). 
An  Am^can  chemist,  bom  in  Northampton, 
Mass.  He  graduated  from  Amherst  In  1874  and 
toolc  his  Ph.D.  at  GItttinsen  in  1877.  He  became 
professor  of  physics  and  mathanatics  at  Smith 
College  in  1878,  of  physics  and  chemistry  in  1881, 
and  of  chemistry  in  1897.  He  published  many 
papers  on  inorganic  and  electrochemistry,  and 
the  following  books:  Outlines  of  Qualitative 
Analysis  (1883);  Lecture  Jfotes  on  Oenerai 
Chemistry  {2  vols.,  I884-«ff) ;  Quamtitative  £«- 
perimmts  in  Oenerai  Chemistry  (1908) ;  Intro- 
duotion  to  General  ChemiHry  (1010) ;  Introduc- 
tion to  Orgamie  Chemistry  (1914). 

STODDABD,  Richabo  Heivby  (I825-I903). 
An  American  poet,  critic,  and  journalist,  bora 
at  Hingham,  Mass.  He  was  educated  in  the 
public  schools  of  New  York  City,  worked  in 
an  iron  foundry,  gained  attention  in  1849  by 
a  privately  printed  volume  of  verse,  footprint*, 
obtained  a  place  in  the  Chistom  House  (1863- 
70),  and  was  otnfldcntial  clerk  to  Qetwge  B. 
HcClellan  (1870-73).  During  this  periwl  he 
was  also  a  literary  reviewer.  Among  his  nu- 
merous publications  are;  Bongs  of  Summer 
(1857);  The  Children  m  the  Wood,  verse 
( 1865) ;  Abraham  Lmooln,  a  commemoration  ode 
(1865) ;  Putnam  the  Brave  (1869) ;  The  Lion's 
Cub  and  Other  Poems  (1890) ;  and  Under  the 
Bvettiag  Lamp  (1802).  A  collected  edition  of 
his  verses  was  issned  in  1880.  Stoddard  also 
edited  several  antiiologfes,  anumg  them  Poets 
and  Poetry  of  Amerioa  (1872)  eata  Female  Poets 
of  America  (1874).  For  many  years  he  was 
a  prominent  figure  in  tlie  literary  life  of  New 
York.  His  wife,  Elizabeth  (Babbtow)  (1823- 
1902),  collaborated  with  him  in  editorial  work 
and  wrote  three  novels,  The  Morgesons  (1862), 
TtBO  Men  (1865),  and  Temple  House  (1867). 
Her  Poems  were  collected  in  180S.  Consult 
Stoddard's  R«»llm)tio»s  PeraoneX  and  Literary, 
ed.  by  R.  Hitchcock  (New  York,  1903). 

STODDABD,  WnxiAu  Osb(»n  (1835-  ). 
An  American  author  and  joumallst,  bom  at 
Kmier,  N.  Y.,  and  educated  at  tiie  University 


of  Rochester,  where  he  graduated  in  1858.  After 
three  years  of  farming  and  newroaper  work  in 
niinois,  where  he  e&tad  the  Cmcago  Daily 
Ledger  and  the  Central  IlHnoia  Oaeette,  and 
three  months'  service  as  a  volunteer  at  the  out- 
break of  the  Civil  War,  be  acted  from  1861 
to  1864  as  private  secretary  to  President  Lin- 
coln and  then  engaged  in  literary  work.  His 
publications  include:  The  Heart  of  It  (1880); 
Abraham  Lmooln  (1884);  Lives  of  the  Preti- 
dents  (10  vols.,  1888-89);  The  White  Souse 
in  War  Time  (1800);  Table  Talk  of  Lineol» 
(1892);  The  Bwordmdker's  Bon  (1896);  With 
the  Black  Prince  (1898);  Lincoln  at  Worh 
(1899);  Jack  Morgan  (1901);  The  Boy  Lin- 
coin  (1905);  7*100  Cadets  with  Washington 
(1906);  In  the  Open  (1908);  Dab  Eineer 
(1909);  The  Captain  of  the  Caf»-Pau>  (1914). 

STOI}a>ABT,  J.  H.  (1827-1907).  An  actor, 
bom  in  Yorkshire,  En^and.  He  was  the  son 
of  an  actor  and  during  his  youth  in  Glawow 
he  often  took  juvoiile  parts  with  his  fmmx. 
He  came  to  the  United  States  in  1864  and  be- 
came a  member  of  Wallaek's  coiuiasy.  After- 
ward for  a  time  he  played  with  Laura  Keene; 
then  with  Dion  Boucicault;  and  subeequoitly 
for  20  years  was  under  the  management  of 
A.  M.  Palmer.  Among  his  most  popular  chai^ 
ters  were  Mr.  Moneypenny  in  The  Long  Strike, 
Colonel  Preston  in  Alabama,  the  curate  in  Saints 
and  Sinners,  and  later  Lacblan  Campbell  in 
The  Bonnie  Brier  Bush  (1901).  He  wrote 
Becolleetions  of  a  Player  (New  York,  1902). 
Consult  McKay  and  Wbigate,  Famous  Amerioon 
Actors  of  To-day  (New  York,  1806). 

STODDEBT,  Benjauik  (1761-1813).  An 
American  soldier  and  cabinet  officer.  He  was 
bom  in  Charles  Co.,  Md.,  joined  the  Continental 
army  in  1776,  t>ecame  a  captain  in  January, 
.1777,  and  was  severely  wounded  at  Brandywine 
in  September,  resigning  his  eommand  in  April, 
1779.  He  Oien  served  as  secretary  of  tiie 
Board  of  War  until  1781,  and  from  1708  to 
I80I  was  Secretary  of  tlie  Navy,  being  the  first 
to  discharge  the  duties  of  this  office. 

STOESSBIi,  shtte'sel,  Anatolt  3Iixhailo- 
vrrcH  (1848-1016).  A  Russian  soldier,  bom 
in  St.  Petersburg.  In  1904  he  was  placed  in 
command  of  the  Russian  garrison  at  Port 
Artiinr,  was  defeated  by  G«Mral  Oku  at  Ein- 
ehow  or  Nan-shan,  May  26-27,  1004,  and  sur- 
rendered Port  Arthur  to  QmenX  Nogi  an 
Jan.  2,  190S.  (See  Rtnuf^jAFAmoBK  Was.) 
He  was  tried  hy  court-martial  in  1006  and 
smtenoed  to  death.  This  sentence  was  com- 
muted to  ten  vears*  tmprisonment  in  1908  and 
a  year  later  he  was  pardoned  and  permitted 
to  resign  from  the  service.  He  died  from  pa- 
ralysis. 

8T0HMANN,  shtymin,  Fbuduch  Kakl 
Adolf  (1832-97).  A  German  agricultural 
chemist,  bora  in  Bremen,  and  edneatod  at  Q6t- 
tingen  and  London.  He  was  Graham's  assist- 
ant at  University  CoU^,  London,  from  185S 
to  1855,  and  afterwards  assisted  Hennetierg 
at  Weende.  In  1862  he  started  the  agricultural 
experiment  station  at  Branswick.  He  was 
called  to  Halle  in  1866  and  in  1871  to  Leipzig, 
where  he  was  director  of  the  agricultural 
physiolcMrical  Institute  of  the  untvwsity.  He 
wrote:  Handbuch  der  technisi^en  Chemie  (1872 
and  1874);  Siologische  Btudien  (1873);  Hand- 
buch der  Zuckerfabrikation  (1878;  4th  ed., 
1809);  iNe  Bt&rkefahrikation  (1878);  Die 
Mitch-  und  Molkereiprodwtte  (1898). 
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STOICS  (Lat.  stoicut,  relating  to  a  colon- 
nade, stoic).  The  name  of  the  Bchool  of  ancient 
philoeopbers  opposed  to  the  Epicureans  in  their 
views  of  human  life.  The  stoical  system  dates 
from  the  end  of  the  fourth  or  beginning  of  the 
.third  caiturv  b.o.;  it  was  dorived  -from  the 
system  of  the  C^ies,  whose  founds,  Antis- 
thenes.  was  a  disciple  of  Socrates.  Indeed,  the 
doctrines,  but  still  more  the  manner  of  life, 
and  most  of  all  the  death  of  Socrates,  were  the 
chief  foundations  of  the  stoical  philosophy. 

The  founder  of  the  system  was  Zeno  (q.v.), 
who  opened  his  school  in  a  portico  called  Uie 
8toa  Poeeile  ("painted  porch")  at  Athens, 
whence  the  ovif^  of  the  name  of  the  sect.  Zeno 
bad  as  disciple  Cleanthes,  from  Aeaua,  in  the 
Troad  (died  c.  220  B.C.),  whose  Hymn  to  Zeus 
is  the  only  fragment  of  any  length  that  has 
come  down  tp  us  from  the  early  Stoics,  and  is 
a  remarkable  production,  setting  forth  the  tmity 
of  God,  Hia  omnipotence,  and  His  moral  govern- 
ment. Chiysippus,  from  Soli  in  CUicia  (c.  280- 
207  B.C),  followed  Cleanthes,  and  hotii  defended 
and  modified  the  Stoical  creed.  He  was  regarded 
as  a  second  founder  of  the  school.  Chrysippus 
was  succeeded  by  Zeno  of  Tarsus  and  Diogenes 
of  Babylon;  then  followed  Antipater  of  Tarsus, 
who  taught  Pancetius  of  Rhodes  (died  B.c.  112). 
Pautttius  introduced  Stoicism  to  Rome,  and  also 
made  such  modification  in  the  system  that  it 
is  customary  to  r^jard  Stoicism  as  entering 
with  him  upon  a  second  period,  charaeterised  1^ 
"near  approadt  to  the  Peripatetic  and  Platonic 
teaching''  ( Windelband).  Among  the  most 
prominent  Stoics  of  this  period  are  to  be  men- 
tioned Boethins  of  Sidon  and  Poeidonius  of 
Apamea  in  Syria.  The  third  period  of  Stoicism 
is  the  Roman  period,  represented  by  L.  Annseus 
ComutuB,  L.  Annnus  Seneca,  Epictetus,  and  the 
£im>eroT  Marcus  Aurelius  Antoninus. 

Stoicism  was  mainly  an  ethical  theory,  but 
it  liad  a  logic  and  a  physics  as  wdL  Under 
kwie  it  included  both  dialectic  and  rhetoric. 
Duileetic  was  pred<»ninantly  a  theory  of  knowl* 
edge.  The  main  question  nere  was:  How  can 
we  test  truth  1  In  answer  to  this  question  the 
Stoics  worked  out  a  sensationalistic  epistemol- 
c^.  The  soul  is  originally  like  a  blank  wax 
tablet.  Things  cause  alterations  or  impressions 
on  the  soul,  and  those  alterations  or  ideas  which 
refer  to  particular  things  compel  assent.  These 
impressions  are  kept  m  memory,  and,  partly 
without  and  partly  with  eonsoions  intuition, 
concepts  arise.  These  are  entirely  subjective. 
The  highest  value  is  attached  to  the  involun- 
tarily formed  concepts,  for  these  compel  assent 
from  all  men  {consentus  gentium). 

Physics  included,  for  the  Stoics,  cosmology, 
psychology,  and  theology.  All  reality  is  cor- 
poreal, but  falls  into  two  classes,  the  active 
utd  the  passive,  which,  however,  are  inseparable. 
The  active  principle  is  sometimes  represented 
as  fire,  sometimes  as  spirit.  The  spirit  fire  is 
God,  and  is  self-conscious.  Out  of  it  is  de- 
veloped air,  water,  earth,  the  whole  universe 
of  separate  beings;  hence  all  nature  is  rational. 
Every  individual  soul  is  a  part  of  the  universal 
world  soul  for  a  time  individualized,  but  ulti- 
mately to  be  absorbed  into  the  world  soul  again, 
at  the  time  whoi  all  the  differentiation  of  the 
universe  is  eonsamed  in  all-devouring  fire.  Tliis 
process  takes  place  by  Fate,  i-e.,  in  acoordanoe 
with  irreversible  laws,  but  is  also  purposeful, 
—that  is,  mechanism  is  conceived  of  as  com- 
patible with  teleology.  Whoi  one  (^ole  of  differ- 


entiation and  absorptitm  is  complete,  another 

b^ins. 

The  Stoic  ethics  was  the  ethics  of  apathy. 
The  soul  or  the  divine  principle  in  man  should 
not  allow  itself  to  be  carried  away  by  the  pas- 
sions aroused  in  It  by  external  utings.  A 
man  must  be  seU-etmtrwled.  The  passions  are 
due  to  false  judgments  and  mental  disturbances, 
hence  they  can  be  overcome  by  wisdom  and  by 
a  refusal  to  yield  to  their  dictation.  A  man  is 
not,  indeed,  master  of  his  fate  but  he  can  be 
master  of  himself.  The  Stoic  formula  was  a  life 
in  accordance  with  nature,  or  as  nature  is  all 
rational,  to  live  in  aeotu'dance  with  nature  was 
to  lire  in  aceordanoe  with  reason.  Sneh  a  life 
is  happy.  Pleasure  is  an  accessory,  not  an 
end,  of  a  reasonable  life.  The  Stoics  took  a 
very  rigorous  view  of  virtue,  which  they  claimed 
admitt«l  of  no  degree.  One  may  be  virtuous, 
but  if  he  is  not  thoroughly  so  he  is  not  so  at 
all.  Only  very  few  men  are  virtuous;  the 
vast  majority  are  fools.  The  four  cardinal 
virtues  of  the  Stoic  system  are  insight,  courage, 
temperance,  and  justice,  a  olassifieation  which 
in  essoice  does  not  depart  from  the  Platonic. 
One  very  distinctive  feature  of  Stoicism  was 
its  cosmopolitaniBm.  Because  all  men  are  mani- 
festations of  the  one  universal  Spirit,  they 
should  live  in  brotherly  love  and  in  readiness 
to  help  each  oUier.  Differences  of  rank  and 
wealth  are  external,  and  should  not  interfere 
with  social  relatiois.  Thus,  long  before  Chris- 
tianity Stoicism  had  rec<^ized  and  lived  up  to 
the  brotherhood  of  man. 

Bibliography.  Hermann  Diels,  Doisographi 
Grteci  (Berlin,  1879);  W.  W.  Capes,  Stoicism 
(London,  1880);  A.  C.  Pearson,  Fragments  of 
Zeno  and  Cleanthes  (Camlwidge,  1801) ;  Edouard 
Zeller,  Dis  Philosopkie  der  Orieohen  in  ihrer 

fesohioMlichen  Bntvoioklungen  (5th  ed.,  Leipzig, 
802;  Eag.  trans,  of  4th  ed.,  hy  S.  F.  Alleyne, 
2  vols.,  Londmi,  1881 ) ;  Theodor  Oompers,  A 
History  of  Anoient  Philosophy  (Eng.  trans,  by 
Magnus  and  Berry,  4  vols..  New  xork,  lOOl- 
12) ;  Paul  Barth,  Die  Btoa  (Stuttgart,  1003) ; 
J.  von  Amim,  Stoioorum  Veterum  Fragmenta 
(3  vols.,  Leipzig,  1003-05);  W.  L.  Davidson, 
The  Stoio  Creed  (New  York,  1007) ;  R.  D.  Hicks, 
£r(oto  and  Epicurean  (ib.,  1910) ;  F.  W.  Bussell, 
Marcus  Aurelius  and  the  Later  Stoics  (ib., 

1010)  ;  E.  V.  Arnold,  Roman  Stoicism  (ib., 

1011)  }  E.  R.  Bevan,  Stoics  end  Bkeptios  (Ox- 
ford, 1018). 

STOJ-OWSEI,  Btd-yOfskI,  Sigishund  (1870- 
) .  A  Polish-American  pianist  and  composer, 
born  at  Strelzy.  He  began  his  musical  studies 
with  Zeleneki  in  Cracow,  and  in  1890  went  to 
Paris,  where  he  studied  piano  under  Dimmer  and 
Padereweki  and  composition  under  Dubois  and 
Massenet.  Having  won  an  excellent  reputation 
as  a  concert  pianist  on  his  tours  of  France, 
Belgium,  Russia,  and  England,  he  was  engaged, 
in  1906,  as  principal  proieMor  of  pianoforte  at 
the  Institute  of  Musical  Art  in  New  York.  In 
1013  he  resigned  and  accepted  a  similar  position 
with  the  Von  Ende  School  of  Music.  Hie  tours 
of  the  United  States  were  very  suceeflsful,  espe- 
cially his  series  of  historical  recitals.  His  com- 
positions include:  a  Bumphonjf  in  D  minor;  a 
Suite  for  orchestra;  three  piano  concertos;  a 
violin  concerto;  a  Konzertstiick  for  cello  and  or- 
chestra; a  Aoflumea  for  violin  and  orchestra; 
several  violin  sonatas ;  a  choral  work  with 
orchestra,  Dor  Fr^kling;  studies  and  pieces  for 
piano. 
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BTOK,  st6k,  JoBAnnn  Paul  van  deb  (1851- 
).  A  Duicli  meteorolwist,  bora  in  Znylen. 
He  «a«  diraetor  of  the  Royal  Ifognetic  and 
Ifateorokgioal  Obaerratoiy  in  Batavla  from 
1882  to  IBM  and  thereafter  waa  director  of  the 
Royal  Dutch  Meteorological  Institute  at  Bilt. 
He  became  a  member  of  the  International  Polar 
CommiMion,  and  an  officer  of  the  Orange 
Naasan.  He  wrote  on  tiie  Beasoni  in  the  Dutdi 
East  Indies  and  on  tiie  dimate  of  the  Korth 
Sea  and  Dutch  coast. 

8TOKB-ON-mEMT.  A  manufacturing  town 
in  Staffordshire,  England,  16  miles  north  of 
Stafford  (Map:  England.  D  4).  The  principal 
public  buildings  are  the  town  hall.  New  Market 
hall,  and  Minton  Memorial  bnilding.  There  are 
statues  to  Wedgewood,  Minton,  and  (Tolin 
Minton  Campbell.  The  town  is  the  centre  of 
the  "Potteries"  district,  and  owes  its  importance 
to  porcelain  and  earthenware  manufactures,  car- 
ried on  in  about  360  factories.  It  haa  manu- 
factures of  iron,  enginee,  machinery,  and  bricks, 
and  in  the  vicinity  are  numerous  ooal  and  iron 
mines.  The  town  of  Stoke-upon-Trent  was  in- 
corporated in  1874,  in  ISIO  it  amalgamated  with 
Burelem,  Foiton,  Hanley,  Longton,  and  Tun  stall 
and  its  name  was  changed  to  Stoke-on-Trent. 
Pop.,  1901,  30,460;  1911,  234,663. 

STOKEB,  AuTOUATio  Mbcranical.  A  me- 
chanical appliance  driven  power,  for  supply- 
ing fuel  to  a  furnace,  and  for  cleansing  the  fire 
and  grates  from  ash  and  clinker.  The  fuel 
is  usually  supplied  to  the  furnace  mouth  by 
gravity.  Here  it  is  received  and  mechanically 
spread  over  the  suriace  of  the  stationary  fire 
on  fixed  grates;  or  it  is  delivered  in  a  layer 
of  uniform  and  controlled  thickness  on  the  first 
grate  bar  of  an  endless  chain  of  suc^  bars  which 
lie  across  the  furnace  from  side  to  side.  These 
bars  are  mechanically  propelled  or  travel  from 
the  front  of  the  furnaee  towards  the  rew,  and  are 
dose  enough  together  so  as  to  leave  no  vertical 
interstices  through  which  fuel  can  drop  nncon- 
sumed.  Tbe  travel  of  the  bars  and  the  thidmess 
of  the  fuel  on  each  are  so  adjusted  that  combus- 
tion shall  be  completed  just  before  the  bar  and 
its  load  reach  the  back  of  the  furnace.  The  ash 
and  incombustible  matter  remaining  on  the  bar 
are  dumped  off  the  bar  as  it  turns  around  the 
supporting  drum  of  tiie  aidless  chain  (or  travel- 
ing grate)  at  the  back.  For  softer  and  caking 
coals,  the  grate-bars  are  a  series  or  flight  m 
steps,  and  each  bar  tilts  Ite  contrats  at  In- 
tervals to  a  next  lower  step,  the  last  or  lowest 
one  carrying  ooly  ash  and  inoombiutible  residue. 
The  air  pasaes  in  between  the  steps  in  the  spaces 
which  separate  them.  In  a  third  form,  the  fuel 
is  fed  by  a  screw  or  a  piston  element  working 
in  a  steel  tube  below  the  centre  of  grate  level, 
and  fwcing  the  fud  upwards  so  that  it  is  con- 
tinually rolling  down  the  dope  from  the  hi^ 
cmtre  to  the  lower  sides. 

The  mechanical  stoker  feeds  fnd  uniformly 
and  constantly,  with  no  opening  of  fire  doors 
with  attendant  cooling  and  stresses  upon  plates 
and  tubes  of  the  boiler.  Their  use  therefore  will 
diminish  or  eliminate  smoke  frcHn  chimneys. 
They  can  handle  more  fuel  than  men  can  in  a 
given  time,  or  in  a  limit  or  space  whwe  enough 
men  could  not  be  gotten  together  for  ^e  neces- 
sary work.  In  heavy  firing  of  great  locomotives 
carrying  trains  over  long  divistons  of  track,  the 
service  of  mechanical  stokers  is  a  great  boon. 

The  firing  of  liquid  fud  or  gas  supplied  under 
pressure  is  mechanical  stoking,  but  the  term  is 


usually  restricted  to  the  mechanical  supply  of 
solid  fuel.  If  the  speed  of  the  engine  driving 
tlie  grate  and  regulattng  the  supply  of  air  u 
interconneeted  to  the  steam  pressure,  so  tibat  a 
rise  of  pressure  lowers  the  rate  of  combustion 
and  of  fud  supply,  and  a. fall  of  pressure  speeds, 
up  both  fud  and  air  supply,  the  stoker  becomes 
an  automatic  mechanical  stoker.  Mechanical 
and  automatic  stokers  are  rarely  supplied  in 
installations  of  less  than  1000  horse  power  on 
account  of  the  expense  of  installation. 

8T0KBS,  stAka,  Aksoh  Phelps  (183S-1918). 
An  American  banker  and  refOTmer,  fiiHier  ctf 
J.  O.  Phdps  Stokes.  He  was  born  in  New 
York  City.  He  became  a  partner  in  Phdps, 
Dodee  and  Company,  merchants,  and  later  in 
Phelps,  Stokes  and  Company,  bankers,  and  was 
connected  with  many  otner  important  financial 
interests.  Stokes  was  the  first  prendent  of  the 
Reform  Club  of  New  York  City,  vice  presidoit 
for  a  time  of  the  Civil  Service  Reform  Associa- 
tion, and  presidoit  In  1900  of  the  Natiotal  As- 
sociation of  Anti-Imperialists  Clubs.  He  did 
much  to  better  social  conditions  and  gave  lam 
sums  to  charity,  and  was  prominent  in  the 
movement  for  tariff  reform  in  the  direction  of 
free  trade.  He  was  author  of  Joint-Metaltiam 
(1894;  &th  ed.,  1896);  Cruiaing  in  the  West 
/ndies  (1902;  2d  ed.,  1903);  Cruiainff  m  the 
Caribbean  loith  a  Camera  {1903). 

STOKES,  Fbkmebigk  Abbot  ( 1867 -  J . 
An  American  puhlisher,  hom  in  Broddyn,  N.  Y., 
and  educated  at  Yale  University,  where  be 
graduated  in  1879.  In  1881  he  founded  the 
publishing  house  of  White  and  Stokes,  which 
became  snoeessivdy  White,  Stokes,  and  Allen 
(1883),  Frederick  A.  Stokes  (1887),  Frederick 
A.  Stokes  and  Brother  (1888),  and  the  Fred- 
erick A.  Stokes  Company  (1890),  of  which  he 
became  president.  He  served  as  president  of 
the  American  PuUishm*  Assodation  in  1918- 
14,  and  as  presidoit  of  the  HacDowdl  Club 
from  1913.  A  book.  College  Trampe,  came  from 
his  pen  in  1880.  He  also  edited  The  Poeme  of 
8irJoh»  Suckling  (1886)  and  from  1898  to  1901 
was  editor  of  the  Pooket  Magazine. 

STOKBB,  Sib  Gkhiob  Oabbibl  (1810-1903). 
A  British  math^atician  and  physicist,  bora 
in  Slcreen,  Coun^  Sligo,  Ireland.  He  was  edu- 
cated at  Cambridge,  became  fdlow  ci  Pem- 
broke 0>11^  in  1841,  and  was  deeted  in  1849 
to  fill  the  Lucadan  chair  of  mathematics  at 
Cambridge.  His  jubilee  celebration  in  1899 
was  attended  by  many  European  and  American 
scientists.  From  1887  to  1892  he  represented  the 
university  in  Parliament  and  in  1902  was 
elected  master  of  Pembroke.  In  188S  he  became 
president  of  the  Royal  Sodety,  of  which  he  had 
been  secretary  for  30  years.  He  was  created 
a  baronet  in  1889.  Stokes  was  the  first  to  ex- 
jAain  in  his  lectures  the  sdentifle  prindples  on 
which  spectrum  analysis  depends,  while  to  him 
is  due  also  the  firrt  thoroufj^  study  and  ex- 
planation of  the  phenomma  of  fluorescence,  in 
his  paper  On  the  Cha/nge  of  the  RefrangihUity  of 
Light  (Philoeophical.  Tranaaotitme  for  1862-63), 
for  which  he  received  the  Rumford  medal.  He 
greatly  extended  and  improved  the  application 
of  mathematics  to  physico-mathematieal  treat- 
ment of  questions  connected  with  the  dlstortiim 
of  elastic  solids,  the  motion  of  waves  in  watw, 
and  undulatory  theory  of  light,  the  summation 
of  series,  the  internal  friction  of  fluids,  and 
othw  subjects  in  hydrodynamics,  etc.  He  also 
diseuaeed  the  vuianon  of  gravity  over  the  snr- 
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face  of  the  earth  and  wrote  an  important 
pi^>er  on  the  nature  of  IUtntc(en  rays.  For  his 
work  in  optics  St(Aea  stood  preeminent  among 
the  scientists  of  the  nineteenth  century,  and  he 
did  much  to  mold  current  thought  and  theory 
in  this  field.  His  works  include:  On  Light 
{ 1887} ,  Burnett  lectures;  Natural  Theology 
(1891),  Gifford  lectures;  Memoirg  Presented  to 
the  Cambridge  PhUoaopkical  Society  (1900); 
and  Mathematical  and  PhynoaA  Paper*  (6  vols., 
1880-1906),  vol.  T  containing  an  obituary  no- 
tice by  Lord  Rayleigh.  In  1907  appeared  (2 
Tols.)  Memoir  and  Soientifie  Correspondence  of 
the  Late  Bir  George  Oahriel  Stoket,  edited  by 
Sir  Joseph  Larmor.  Consult  also  biographical 
sketch  by  E.  W.  Brown,  in  Smithsonian  Institu- 
tion, AnnwU  Report,  190i^  (Washington,  190S). 

STOKES,  Ge»bct  Thoi£A8  (1843-98).  An 
Irish  divine  and  author,  born  in  Athlone,  West- 
meath,  Ireland.  was  educated  at  Queen's 
College,  Oalway,  and  Trinity  CkAlege,  Dublin, 
and  was  vicar  at  Kewtown  Park,  County  Dublin, 
from  1809  until  his  death.  In  1883  he  was 
called  to  the  chair  of  ecclesiastical  history  in 
Dublin  University,  and  in  1803  he  was  elected 
prebend  and  canon  of  St.  Andrew  by  the  chapter 
of'  St.  Patrick's  Cathedral,  Dublin.  Among  his 
publications  are:  Ir^and  and  the  Celtir  Church 

(1886)  ;  Sketch  of  Medieval  History  (1887); 
Ireland  and  the  Anglo-Jiorman  Church  (1889) ; 
jBiiAop  Pooook'a  Tour  around  Ireland  m  1752 

(1891)  ;  The  Acta  of  the  Apoetln  (1891) ;  Greek 
in  Gaul  and  Western  Europe  down  to  AJ).  700 

(1892)  ;  and,  with  H.  O.  G.  Wright,  The  Writ- 
inga  of  St.  Patrick,  an  annotated  translation 

(1887)  . 

STOKES,  Henbt  Newun  (1869-  ).  An 
American  chemist.  He  was  bom  at  Moorestown, 
N.  J.,  and  was  educated  at  Haverford  Collf«e 
and  at  Johns  Hopkins,  Munich,  and  Zuricli.  In 
1889-92  he  was  an  aasistaitt  dionist  in  the 
United  States  Geological  Survey,  to  which  he 
returned  after  a  year  as  awistant  professor  in 
the  University  of  Chicaeo.  He  was  associate 
chemist  in  the  Bureau  of  Standards  from  1903 
to  1909.  Hig  researches  include  studies  in  in- 
organic chemistry,  especially  on  phospbimlc  and 
m«taphosphimic  acids  and  the  ctonpounds  of 
tilicon. 

ST0XE8,  James  Gbahah  Vheupb  (1872- 
).  An  American  Socialist  and  social 
worker,  earlier  known  as  a  capitalist.  He  was 
bom  in  New  York  City,  a  son  of  Anson  Phelps 
Stokes  (q.v.),  and  graduated  from  the  Sheffield 
Scientific  School,  Yale  (1892),  and  from  the 
College  of  Physicians  and  Surgeons,  New  York 
(1896),  and  then  took  up  graduate  work  in 
political  science  at  Columbia.  He  rapidly  rose 
to  high  ofllce  and  responsiUH^  in  many  of  the 
corporations  in  which  his  family  was  interested. 
He  became  deeply  interested  in  the  proUems  of 
the  poor  and  identified  himself  with  various 
charitable  organizations.  Although  a  capitalist, 
he  b^an  to  criticize  the  capitalistic  system 
severefy  as  unsocial.  After  1906  he  was  an  ac- 
tive member  of  the  Socialist  party.  In  1904 
he  ran  for  the  presidency  of  the  Board  of 
Aldermen  of  New  York  City  and  in  1908  for  the 
New  York  Assembly.  He  published  many 
articles  in  defense  of  his  party  and  in  support 
of  social  work. 

His  wife.  Rose  Pastos  Stokeb  (1879-  ), 
was  bom  at  Augustava,  Suvolk,  Russia,  and 
in  1883-90  lived  in  London,  where  she  attended 
the  Jewish  Free  School  in  1887-80.    She  came 


to  the  United  States  in  1890,  was  a  cigar  maker 
at  Cleveland,  Ohio,  from  1890  to  1003,  and  then 
for  two  years  served  as  asdstant  editor  of  the 
New  York  Jewish  Daily  If  ewe.  After  her  mar- 
riage to  Mr.  Stokes  in  1906  she  became  identi- 
fied with  Socialist  propaganda. 

STOKES,  Whitlbt  (1830-1009).  A  British 
Celtic  scholar  and  authority  on  Anglo-Indian 
law.  He  was  bom  in  Dublin,  a  son  of  William 
Stokes  (q.v.),  was  educated  at  Trinity  College, 
Dublin  (1847-61),  and  became  a  barrister  of 
the  Inner  Temple  in  185S.  In  1802  he  went  to 
India,  where  he  oixnpied  various  l^al  positions 
under  the  government.  He  drafted  the  Anglo* 
Indian  codes  (4  vols.,  1887-91)  and  did  outer 
important  legal  work,  but  became  best  known 
for  hie  contributions  to  Celtic  scholarship,  a 
branch  of  research  which  he  took  up  before  he 
went  to  India,  and  continued  during  his  sojoum 
there.  The  greater  part  of  his  work  deals 
with  early  Irish,  but  his  studies  included  the 
other  Celtic  languages,  such  as  Comish  and 
Breton.  It  is  probaHe  that  his  researches  luve 
done  more  than  those  of  any  other  scholar  to 
make  accessible  the  literary  and  historical  monu- 
ments of  the  ancient  Irish  language.  His  writ- 
ings are  intended  mainly  for  scholars,  but 
some  of  his  translations  deserve  mention  for 
their  literary  worth.  Conspicuously  good  are 
his  renderings  of  the  "Death  of  the  Sons  of 
Usnach"  (/Hsefte  Tea^  vol.  ii)  uid  c/t  ih» 
"Bruden  Da  Derga"  {Revue  oeltique,  vol.  zxii). 
His  principal  publications  are:  Irish  Glosses 
(1869);  Three  Irish  Glossaries  (1862);  The 
Passion,  a  Middle-Cornish  Poem  (1862);  The 
Creation  of  the  World:  A  Comish  Mystery ' 
(1864) ;  GoidHioa  (2d  ed.,  1872) ;  The  Life  of 
St.  Meriasek  (1872);  Middle-Breton  Hours 
(1876);  The  Calendar  of  (Bngus  (1880);  The 
TriparHte  Life  of  Sowrf  PatrMe  (2  vols.,  1887) ; 
Lives  of  Sainta  from  the  Book  of  Liamore 
( 1800 ) ;  Vrkeltiaeha^  Bpraohsohate  ( 1 804 ) , 
with  Bezzenberger;  The  Martyrology  of  O'Gor- 
man  (1895);  Theaa*trua  peUaohibemious  {2 
vols.,  1901-03),  with  John  Strachan;  and,  in 
collaboration  with  E.  Windisch,  the  Irische 
TetBte  (6  vols..  1880-1909),  the  last  volume  of 
which  contains  a  posthumous  work,  being  an 
edition  of  the  Iriui  prose  versiixi  of  Lucan'a 
PharaiUia,  known  as  Oath  Catharda. 

STOKES,  WiuJAM  (1804-78).  A  British 
physician,  born  in  Dublin  and  educated  there 
and  in  Edinburgh  (M.D.,  1825).  In  1845 
he  succeeded  his  father,  Whitley  Stokes  (1763- 
1845),  as  Regius  Professor  of  Medicine  at 
Dublin  University.    In  1861  be  was  appointed 

ghysician-in-ordinary  to  the  Queen  in  Ireland, 
ix  years  later  he  waa  elected  president  of 
the  British  Medical  Association  and  in  1874 
president  of  the  Royal  Irish  Academy.  Stokes 
was  one  of  the  most  distinguished  British 
physicians  of  the  nineteenth  century,  being 
not  only  a  great  practitioner  and  diagnostician, 
but  also  a  teacher,  writer,  and  observer  of 
diseases  and  their  symptoms.  He  introduced 
auscultation  into  England  in  1825 — An  In- 
troduction to  the  Use  of  the  Stethoscope; 
wrote  on  typhus  fever  and  cholera,  ravaging 
epidemics  of  which  he  observed  respectively  in 
1826-27  and  1832.  But  be  is  best  known 
through  his  report  on  the  so-called  "Stokes- 
Adams  disease,^'  which  appeared  in  1846  in 
the  Dublin  Journal  of  Medical  Science  (see 
Heabtt,  Diseases  of  the,  Heart  Block;  Chetnb- 
Stokbs   Rbspibatio?!  ) .     Stokes  was  an  au- 
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thority  on  disecMes  of  the  heart  and  lungB. 
His  beet-known  works  are:  A  Treatise  on  the 
Diagnosis  and  Treatment  of  Diseases  of  the 
Chest  { 1837 ) ;  heotures  on  the  Theory  and 
Prwttics  of  Physio  (1838) ;  The  Diseases  of  the 
Eeart  and  Aorta  (1864);  Lectures  on  Fevers 
(1854),  edited  by  J<An  William  Moore,  all  of 
which  have  seen  many  editions  and  have  been 
translated  into  German,  French,  and  other  lan- 
guages. In  1834  Stokes  became  editor  of  the 
Duolin  Journal  of  Medical  Science.  He  was 
the  father  of  the  Celtie  scholar  Whitley  Stokes 
(q.v.). 

STOKES,  Snt  WnuAM  (1839-1900).  A  Brit- 
ish surgeon.  The  son  of  William  Stokes  (clt.)* 
he  was  bom  in  Dublin,  studied  medicine  there 
(M.D.,  1863)  and  at  Berlin,  London,  Paris,  and 
Vienna,  and  in  1871  became  professor  of  surgerr 
at  tiie  Royal  College  of  Surgeons  of  Ireland. 
Of  this  institution  he  served  as  president  in 
1886-87.  In  1886  he  was  knighted  and  in 
1892  was  Appointed  surgeon  in  ordinary  to  the 
Queen  in  Ireland.  In  1900  he  went  to  South 
Africa  as  consulting  surgeon  to  tibe  British 
f<HroeB  in  the  war  against  the  Boots.  While 
there  he  was  attacked  with  pleurisy,  and  he 
died  in  PtetOTmaritzburg.  He  wrote,  among 
other  works.  Contributions  to  Practio<U  Surgery 
(1866  et  seq.)  and  Beleot^  Papers  on  Operative 
and  Clinical  Surgery  (1902),  edited  by  William 
Taylor. 

STOEES-ADAHS  DISEASE  or  STN- 
DBOKE.  See  Huabt,  Diskases  of  the,  Heart 
Block.   

STOKB-TTFON-TBS37T.  Sse  Stoke-ok- 
Tbent. 

STOKOWSEI,  at6-kOfBkI,  Leopold  (1882- 
) .  An  American  orchestral  conductor,  bom 
of  Polish  parentage  in  London.  After  graduating 
from  Queen's  0>U^,  Oxford,  he  entered  the 
Paris  Conservatoire.  In  1906  he  came  to  New 
York,  where  tor  three  years  he  occupied  the  posi- 
ti<m  of  onanist  and  choirmaster  at  St.  Bartholo- 
mew's. In  1908  he  cmdneted  a  series  of  con- 
certs in  London,  and  returned  the  following 
year  to  the  United  States  as  conductor  of  the 
Cincinnati  Symphony  Orchestra.  He  succeeded 
Carl  Pohlig  in  the  conductorship  of  the  Phila- 
delphia Symphony  Orchestra  in  1912.  Among 
many  novelties  which  he  introduced  in  the 
United  States  his  first  performance  of  Mahler's 
Eighth  Symphony,  in  1916,  with  a  body  of  1000 
instrumentalists  and  singers,  was  especially 
noteworthy.  In  1911  he  married  the  pianist 
Olm  Samaroff  (q.v.). 

STOUIEBa-,  shtAl'berK,  Ohbistian,  Coukt 
(1748-1821).  A  German  poet,  born  at  Ham- 
burg, of  an  ancient  family,  originally  from 
Thuringia.  He  studied  at  Odttin^n  (1760-74), 
where  he  and  his  brother  Friedrich  joined  the 
literary  Hainbund,  for  23  years  was  in  the 
public  service,  and  lived  after  1800  on  his 
estate  near  EekemflMe,  Schleswig.  He  trans- 
lated Sophocles  (1787),  and  wrote  several  vol- 
umes of  poems  (Gediohte,  1779,  1782,  1787, 
1810)  noteworthy  for  their  pictures  of  family 
life.  All  of  his  poetic  worlcs  appeared  with 
those  of  his  brother  in  Werke  der  BrMer  Stol- 
bet^  (20  vols.,  Hamburg,  1820-25). 

STOLBEBO,  Fbiedbich  Leopold,  Count 
(1750-1819).  A  German  poet  and  translator, 
brother  of  CHiTistimn.  He  was  bom  at  Bram- 
stedt,  Holstdn,  studied  at  Halle  and  GOttingen, 
and  from  1777  to  1780  was  Ambassador  of  tiie 
Prince-Bishop  of  LQbeck  at  Copenhagen.  He 


became  Ambassador  of  the  Danish  court  at  Ber- 
lin in  1789,  and  filled  other  official  positions 
until  in  1800,  with  his  whole  family,  he  became 
a  convert  to  Roman  Catholicism.  During  his 
later  years  he  lived  in  comparative  retirement, 
devoted  mainly  to  literary  work  ranging  from 
verse  to  translations  of  Greek  authors,  prose 
romance,  travels,  and  a  fifteen-volume  history 
of  Christianity  (1807-18).  Consult  biographi- 
cal studies  by  T.  Mange  (Gotha,  1862),  J.  H. 
Hennes  (Frankfort,  1876;  Mainz,  1875),  and 
J.  Janssen  |3d  ed.,  Freiburg.  1900). 

STOLE  (Lat.  stola,  long  robe).  A  narrow 
band  of  silk  worn  over  the  shoulders  the 
clergy  of  the  Roman  Cath<^ic  and  Anglicm  cotn- 
munictts.  See  CosTDiot,  Ecolebustical,  and 
Plate. 

BTOVBXI  OOODS.  In  law,  chattels  which 
have  been  the  subject  of  larceny  and  have  not 
been  restored  to  the  possession  of  their  owner. 
Inasmuch  as  the  larceny  does  not  divest  the 
owner  of  his  property  in  the  stolen  goods,  a 
buyer  cannot  acquire  title  to  them  even  if  the 

gurchase  be  made  in  good  faith.  In  England, 
owever,  this  riole  does  not  apply  if  stolen 
gooda  were  bou^t  in  market  overt  (q.v.),  and 
the  owner  had  not  prosecuted  the  thief,  in  which 
case  the  bona  fide  purchaser  aequhes  valid 
title.  In  the  United  States  there  are  no  mar- 
kets  overt,  and  any  person  buying  stolen  goods 
acquires  no  better  title  to  them  than  the  thief 
has.  That  is,  the  owner  has  a  right  to  take 
them  wherever  he  may  find  them.  This  rule 
ia  subject  to  the  qualification  that  current 
money  and  n^otiable  papers  payable  to  bearer 
or  indorsed  In  blank  may  pass  to  and  become 
the  absolute  property  of  a  bona  fide  purchaser 
even  if  they  nave  been  stolen  from  their  law- 
ful owner.    See  Negotiable  Instbuuents. 

Where  goods  are  stolen  1^  means  of  false  pre- 
tenses, an  innocent  purchaser  from  the  tnief 
acquires  good  title,  since  the  former  owner 
actually  mtended  to  transfer  the  property  to 
the  wrongdoer.  Thus  to  constitute  the  crime 
of  receiving  stolen  goods,  the  goods  must  have 
been  stolen  and  not  acquired  by  embezzlement  or 
false  pretenses.  The  receiver  must  either  know 
that  they  have  been  stolen  or  have  reasonable 
grounds  for  believing  that  they  have  l>een  un- 
lawfully taken  from  their  owner.  The  crime 
becomes  complete  when  the  receiver  takes  tbem 
into  his  possession  or  they  are  taken  for  him 
with  his  knowledge  by  a  servant  or  agents.  If 
the  goods  after  being  stoloi  come  bade  into  the 
poBsesi^on  of  the  owner  or  are  delivn^fl  to  the 
receiver  by  the  owner's  authority,  they  cease  to 
be  stolen  goods. 

In  England  it  early  became  the  law  that  if 
^oods  were  stolen  in  one  county  ind  carried 
into  another  by  the  thief,  he  was  deemed  to 
have  committed  larceny  in  both  cotmties,  and 
could  be  indicted  and  placed  on  trial  in  either. 
As  the  offense,  wherever  committed,  was  an 
offense  against  the  same  sovereignty,  this  rule 
as  to  larceny  amounted  simply  to  a  convenient 
method  of  determining  the  place  of  trial.  The 
English  courts  refused  to  apply  the  rule  where 
goods  were  stolen  in  a  forei^  country  and 
Drought  to  England.  Courts  in  many  of  the 
United  States  have  somewhat  illogically  applied 
this  rule  to  the  several  States,  holding  that 
if  goods  are  stolen  in  a  sister  State  and  then 
brought  within  the  State  larceny  is  oommltted 
in  boUi  States,  notwttiistanding  the  fact  that 
the  original  offense  was  committed  ag^nst  an 
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independent  sovereignty  so  far  as  the  admin- 
istration of  the  criminal  law  is  concerned,  and 
that  the  having  in  possession  of  stolen  goods 
is  a  very  different  offense  from  the  larceny  of 
the  goods.  (See  Laboknt.)  The  crime  of  re- 
ceiving stolen  goods  is  now  generally  defined 
1^  statute  and  the  punishment  imposed  Taries 
in  the  different  States.  In  meet  States  the 
offense  is  deemed  a  felony.  See  Cbhie;  Juub- 
DicnoN;  Rboeivino  Stolen  Goods. 

STOLO,  Gaius  LiciNtus.  See  LicmruB 
Stolo,  Gaics. 

STOLP,  shtOlp.  A  town  in  the  Province  of 
Fomerania,  Prussia,  on  the  Stolpe,  12  miles 
from  the  Baltic  Sea,  and  6S  miles  west  by  north 
of  Danzig  (Map:  Germmny,  O  1).  The  four- 
teenth-century Marienkirdie,  with  its  toffy 
tower,  is  worthy  of  note.  Its  most  important 
industries  are  amber  turning  and  carving,  and 
linen  weaving.  Blachinery,  furniture,  leather, 
and  cigars  are  also  manmactured.  Stolp  was 
a  member  of  the  Hanseatic  League,  and  belonged 
to  the  dukea  oi  Fomerania  until  1637,  when  it 
passed  to  Brandenburg.  Fop.,  1900,  27,272; 
1010,  83,762. 

STOItYFlM,  stdl-ye'pAn,  PmB  Abkadievitch 
(1862-1911).  A  Russian  statesman.  He  studied 
law  at  the  University  of  St.  Petersburg,  and 
in  1885  entered  tiie  Department  of  Public  Do- 
mains, transferring  later  to  the  Interior  Depart- 
ment. In  1889  he  settled  in  the  Government 
of  Kovno,  where  he  rose  to  be  president  of 
the  provincial  court  and  marshal  of  the  nobility. 
In  1902  he  was  made  Governor  of  Grodno  and 
in  the  following  year  Governor  of  Saratov.  In 
May,  1006,  he  oecame  Minister  of  the  Interior 
under  Goremykin,  the  first  constitutional  Pre- 
mier, and  on  July  22,  after  the  dissolution 
of  the  first  Russian  Duma,  succeeded  Goremykin. 
He  initiated  a  policy  of  "liberal  pacification," 
in  accordance  with  which  the  greater  part  of  the 
Empire  was  placed  under  military  law.  On 
August  26  a  bomb  was  exploded  in  his  resi- 
dence, killing  a  large  number  of  persons  but 
leaving  the  Premier  nnhanned.  He  did  meet 
a  violent  death,  however,  in  1011,  when  he  was 
assassinated.   See  Russia,  BiatoiTf. 

STOLZ,  shtGlts,  Fjuedbich  <]860-  ).  An 
Austrian  classical  scholar,  bom  at  Hall,  Tirol, 
and  educated  at  Innsbruck  and  Leipzig.  He 
became  docent  at  the  University  of  Innsbruck 
in  1879,  and  was  appointed  associate  professor 
in  1887  and  professor  in  1890.  Besides  his 
great  worki  the  first  volume  of  the  HittoriK^ 
Orammatik  der  lateiwittihm  Spraohe  (1894-06), 
he  wrote  Zuaammengegetste  Nomina  in  den 
homeriachen  wtd  hegiodisdhen  Otdichten  ( 1874) ; 
Die  lateinigche  NonUnallcompontion  (1877) ; 
Studien  zur  lateinisohen  Verbal fteaion  (1882); 
Lateiniadhe  Lout-  und  Formenlehre  (in  MilUer's 
Handbuckt  4th  ed.,  1910) ;  ffomtri  Odyttea 
Epitome  (1893)  I  Entunckelung  der  indoger- 
momschen  £rpraoAio»neiw£Aa/f  ( 1800) ;  an  ethno- 
gTu>hical  study.  Die  XJrbwHtkefttng  von  Tirol 
(2d  ed.,  1892) ;  Qe^cMchte  der  lateiniKken 
Sprache  (1910). 

8T01CACH,  stOm^ak  (Lat.  stomachue,  from 
Gk.  ar&iMxoj,  throat,  stomach,  from  ot&im,  stoma, 
mouth).  The  principal  organ  of  digestion,  re- 
ceiving the  food  through  the  oesophagus,  and, 
after  certain  digestive  <£anee8  have  taken  place, 
emptying  it  into  the  intestmes,  where  the  proc- 
ess is  completed.  The  stomach  is  irregularly 
conical,  curving  somewhat  upon  itself  so  that 
tlw  lower  curvature  is  much  greater  than  the 


uppor  curvature.  The  size  varies  according  to 
the  amount  of  food  received,  but  when  empty 
the  walls  are  in  apposition.  It  lies  in  the 
left  hypochondriac  and  epigastric  regions,  be- 
hind and  partly  protected  by  the  ribs  and  io 
close  relation  with  the  left  lobe  of  the  liver 
and  the  diaphragm.  The  stomach  has  an  ex- 
temal  perittmeal  coat,  a  muscular  ooat  oonaist' 
ing  of  longitudinal,  circular,  and  oblique  Stina, 
a  buIhqucous  or  areolar  lay«r,  and  a  lining  mu- 
cous membrane.  In  this  mucous  membrane  are 
the  so-called  pyloric  and  peptic  glands,  which 
secrete  the  gastric  juice.  The  main  blood 
supply  is  through  the  gastric  artery,  and  tfae 
nerve  supply  is  derived  from  the  pneomogastrie 
nerves  and  the  sympatiietic  mtem.    See  Au- 

UEKTABT  StSTEIC;  InOESlTON;  FOOD;  GASTBITXS. 

STOUACH,  Diseases  or  the.  The  organic 
diseases  of  the  stomach  with  constant  lesions 
includegastritis  (q.v.),  ulcer,  erosions,  and  can- 
cer. The  fonctional  diseases,  with  variable 
lesions,  include  hyperchlorhvdria,  gastrosuccor- 
rhoea,  achylia  gastnca,  and  isochymia. 

Ulcer  of  the  stomach  is  umally  characterized 
hy  a  deep  drcumseribed  loss  of  subBtanee  of  the 
mucous  membrane  lining  the  stonuu^,  the 
wound  refusing  to  heal,  and  occasioning  pain 
after  taking  food,  vomiting,  and  hemorrhage. 
It  is  twice  as  frequent  in  Kmales  as  in  males, 
and  occurs  most  generally  during  middle  life. 
Ulcers  generally  occupy  the  posterior  surface^ 
the  lesser  curvature,  and  the  pyloric  sac.  When 
they  heal  they  leave  behind  scars  with  contrac- 
tile tendency.  When  they  do  not  heal,  corrosion 
of  neighboring  blood  vessels  may  ensue,  with 
hemorrhages,  possibly  fatal;  or  there  may  arias 
adhesions  to  nei^boring  organs,  or  perforationsL 
The  symptoms  named  Increase  in  severity  till 
death  occurs  from  perforation,  hemorrhage,  or 
starvation ;  or,  theyWadnally  disappear  and  the 
patient  recovers.  The  prognosis  is  good  if  the 
condition  is  recognized  early.  Modem  surgery 
has  materially  reduced  the  mortality.  The  treat- 
ment of  ulcer  calls  for  absolute  rest  in  bed, 
a  period  of  finid,  bat  nourishing  diet,  followed 
by  a  "soft"  diet  of  nraiinritating  uid  easily  di- 
gested food.  Rectal  feeding  nuty  be  tried  for  a 
short  time,  but  the  amount  of  nourishment  ab- 
sorbed bv  this  means  is  practically  negligible. 
The  stools  should  always  be  examined  for  oc- 
cult blood,  and  if  this  is  found  repeatedly,  sur- 

S'cal  measures  are  indicated.  The  ulcer  may 
simply  excised,  or,  better,  an  anastomosis 
between  the  stomach  and  intestine— gastrojeju- 
nostomy— may  be  performed. 

Erosions  of  the  stomach  consist  really  of 
small,  superficial  ulcers  of  the  mucous  lining. 
Thej  occur  commonly  in  chronic  gastritis.  The 
patient  may  suffer  from  erosions  for  many 
years.  The  treatment  consists  of  the  use  of 
silver  nitrate,  intragastric  galvanization,  diet, 
general  hygiene,  and  out-of-£>or  exercise. 

Cancer  of  the  stomach  is  very  ocmmon  and  is 
apparently  on  the  Increase.  In  the  United 
States  registration  area,  during  the  decade  from 
1904  to  1913,  there  was  an  increase  of  19  per 
cent  in  tiie  mortality  from  cancer  of  the  stomach 
and  liver,  as  against  a  general  increase  in  the 
cancer  mortality  of  12.6  per  cent.  Gastrio 
cancer  occurs  more  frequently  at  the  age  of  50; 
it  is  rare  before  30.  It  is  more  frequent  in  men 
than  women.  The  tendency  to  cancer  is  pos- 
sibly hereditary  and  the  most  constant  factor 
in  its  production  is  ulcer  of  the  stomach.  Hie 
new  growth  may  he  an  epithelioma,  a  medullary 
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carcinoma,  a  seirrhiu,  or  a  colloid  eareinona. 
8e«  TuHOB. 

The  general  syimitonu  of  cancer  of  tha  9tom- 
ach  (appearing  after  a  more  or  leas  indefinite 
period  of  indigestion)  are  pain,  loss  of  appe- 
tite, vomiting,  bemorrhage,  tumor,  constipation, 
a  decided  ca^exia,  and  a  moderatie  leucot^tosis. 
Examination  of  the  stomach  contents  after  a 
test  meal  reveals  decrease  of  the  free  hydrochloric 
acid  as  well  as  of  the  total  acidity,  and  the 
presence  of  lactic  acid.  The  prosnosls  is  hope- 
leas  for  cure.  If  the  disease  be  of  slow  progress 
and  diagnosed  early  the  patient  may  gain  relief 
oiougb  from  surgical  interference  to  live  several 
years.  The  medial  treatment  is  purely  ^inpto- 
matic.  The  diet  should  be  at  once  nutritious 
and  easily  digested. 

Of  the  functional  diseases,  hyperchlorhydria 
is  a  condition  in  which  the  gastric  juice  pos- 
•esses  more  acidity  and  ferments  than  it  should. 
A  test  of  the  stomach  contents  deddes  the  diag- 
nosis, and  the  condition  is  met  by  hygiene, 
diet,  alkalies,  Ivomidee,  and  in  some  cases 
opiates  and  electricity. 

Gaatrosuccorrhoea  is  a  periodical  and  con- 
tinuous production  of  the  normal  gastric  juice, 
causing  vomiting  and  intense  pain,  restlessness, 
nausea,  and  a  feeling  of  pressure  in  the  epigas- 
trium. The  treatment  of  this  rare  affection 
is  almost  exclusively  dietetic  and  hygienic.  The 
most  useful  drug  is  atropine ;  galvanization  and 
lavage  have  also  been  employed. 

Adiylia  gaatrica  is  a  condition  in  which  there 
is  a  constant  absence  of  gastric  juice,  accom- 
panied by  atrophy  of  the  stomach,  and  following 
severe  catarrhal  disease  of  that  organ.  The 
sastric  oontents  decide  the  dii^oeis.  Lavage, 
faradization  of  the  stomach,  and  att^tion  to 
diet  constitute  the  treatment.  Diet  must  be 
•oft  or  fiuid  and  adapted  to  intestinal  digestion, 
aince  the  small  intestine  acts  Tiewkmsly  for 
the  stomach. 

Isochymia  is  a  distressing  condition  in  which 
food  is  always  found  in  the  stomach,  even 
when  fasting.  The  stomach  is  dilated  and  Uie 
mechanical  insufiBcioM^  of  the  organ  is  so  great 
as  to  fail  of  emptying  the  ch^e  into  the  in- 
testines. Paresis  of  uie  gastnc  muscular  coat 
or  contraction  of  the  pylonu  is  the  cause  of 
tills  condition.  See  Cabihaiaza;  Indimstion; 
Sabcina.  Consult  C.  O.  Stockton,  Dinaaea 
of  th«  Stomach  (New  York,  1914),  and  H.  J. 
Paterson,  Surgery  of  the  Stomach  UK  1914). 

STOKACHt  RuiTCBK  or.   See  Hobse. 

STOUACH  FTTICP.  An  instrument  used  to 
remove  poisons  from  the  stomach,  to  feed  per- 
sons who  cannot  swallow  or  who  attempt  to 
■tarve  themselves,  or  to  wash  out  the  stomach 
during  disease.  It  is  a  flexible  rubber  tub^ 
inserted  into  the  atomaoh  through  the  (sst^ia- 
gns,  by  which  fluid  is 'injected  and  removed. 
See  Lavaok. 

STOXACH  STAGOESa    See  Hobse. 

STO^XATA  (Neo-Lat.  nom.  pi.,  from  Gk. 
oHna,  stoma,  mouth).   The  soKuilled  breathing 

Sores  especially  numerous  in  foliage  leaves  and 
eveloped  in  any  epidermis  ov^lying  green 
tissue.  Each  stoma  consists  of  two  cresoentie 
guard  cells  whose  concave  surfaces  face  <me 
another,  leaving  a  slit  which  is  opened  or  closed 
as  required  by  the  plant,  hence  the  name 
"automatic  gateway."   See  AKbation;  Leaf. 

BTO'XATITIS  (Neo-Lat,  from  Ok.  grifM, 
•fomOt  mouth  +  -ttu).  An  inflammation  of  the 
mvoous  mcmbxmne  lining  the  mouth,  assuming 


many  forma  and  occurring  in  various  degrees  of 
severity.  For  a  detailed  description  of  the  clini- 
cal varieties  of  stomatitis  with  their  pathology 
and  treatment,  see  Mouth,  Dxseabbs  or  the. 

STO'XATOl/OOT.   See  DEimsTBT. 

STOX'ATOP'ODA,  or  STOXAF^DA.  See 
Cbustacea;  Mantib  Shbjup. 

STONE.   See  Building  Stonb. 

BTOKE.  A  British  unit  of  weight  equiva- 
lent to  14  pounds.  See  Weiohtb  ahd  IbuisCBBB. 

8T0KS.   See  Calcvlcs. 

BTOHXr  ^CA8A  (1818-88).  An  American 
railroad  builder  and  pMluthropist.  He  was 
bom  at  Charlton,  Mass.,  and  early  engaged  in 
the  building  of  railroads  and  bridges,  being 
made  supermtendent  of  the  New  Haven,  Hart- 
ford, and  Springfield  Railroad  in  1845.  He  was 
one  of  the  contractors  for  building  the  Cleve- 
land, CoIumtiuB,  and  Cincinnati  ana  the  Cleve- 
land and  Erie  railroads,  and  during  the  Civil 
War  he  was  often  an  adviser  of  the  government 
in  matters  of  transportation  of  men  and  ma- 
teriaL  Stone  gave  $dOO,000  to  Adelbert  CoU^ 
of  the  Western  Reserve  University  at  Hudson, 
on  condition  of  its  removal  to  Cleveland,  and 
also  made  many  charitable  benefactions  in  the 
city  of  Cleveland.  Consult  Amaaa  Stone,  a  Me- 
morial (New  York,  1883). 

STONE,  ABTiriciAi,.  The  name  given  to 
various  artificial  compositions  of  which  tiie  basis 
is  hydraulic  oement  <x  plaster  of  Paris,  which 
are  plastic  when  first  made  and  by  hardening 
assume  a  stonelike  hardness  and  ccmsistency. 
Some  of  these  compositions  possess  undeniable 
merit  for  certain  kinds  of  work  and  are  con- 
siderably used.  Among  the  older  well-known 
stones  of  this  type  was  the  B4ton-Coignet,  Port- 
land stone,  McMurtrie  stone,  Ransome  stone, 
and  Sorel  stone.  Biton-Coignet  was  invented  by 
Coignet,  a  Frenchman,  and  as  made  by  him  was 
composed  of  Portland  cement,  siliceous  hy- 
draulic cnneat,  and  clean  sand  very  thoroughly 
mixed  with  a  small  amount  of  oold  water.  This 

Elastic  mixture  is  tiien  placed  in  molds  to 
arden  for  use.  Portland  stone  is  a  mixture  of 
Portland  cement  and  sand  or  sand  and  gravel 
wet  to  make  a  plastic  mixture  and  rammed 
into  molds  to  harden.  Under  various  trade 
names  Portland  stone  has  been  used  in  the 
United  States.  McMurtrie  stone  is  formed  1^ 
adding  alum  and  potash  soap  to  the  mixture 
for  Portland  stone.  Ransome  stone  is  made  by 
mixing  sand  and  silicate  of  soda,  molding  the 
mixture  into  blocks  or  slabs,  and  setting  them 
to  harden  under  pressure  in  a  hot  solution  of 
chloride  of  calcium.  Sorel  stone  is  a  French 
product,  and  is  made  by  adding  to  oxide  of 
magnesium  a  solution  of  chloride  of  magnesium; 
it  u,  in  other  words,  an  oxjrdilwide  me  of  ce* 
ment.  Artificial  sandstone,  Ca«i  stone,  and 
artificial  marble,  made  of  plaster  of  Paris  or 
its  derivatives,  are  the  most  widely  used  stones 
of  this  class  in  the  United  States.  Consult 
H.  H.  Rice,  Conorete-Blook  Maitufaoture  (New 
York,  lOOe) ;  I.  O.  Baker,  Treatiae  on  Maaonry 
ConatruotUm  (10th  ed.,  ih.,  1909).    See  Con* 

CBKIC;  PaVKICBRT. 

raOHB,  Cbables  Pohebot  (1825-87).  An 
American  soldier,  bom  at  Greenfield,  Maes.  BDb 
graduated  at  West  Point  in  1846,  altered  the 
ordnance  department,  and  served  under  General 
Scott  during  the  Mexican  War.  On  the  out- 
break of  the  Civil  War  he  organized  the  District 
of  Columbia  Volunteers,  and  in  May,  1801,  was 
ma^  brigadier  generaL    He  was  in  seveiml 


Digitized  by 


Google 


STONE 


553 


STONE 


aeUons  during  June  and  July,  1861,  took  part 
in  Ocneral  Patterson's  (^>erat!onB  in  the  Shenan- 
doah vall^,  and  commanded  at  the  disastrous 
affair  at  Ball's  Bluff  (q.v.).  Tlioug^  chai;ge8 
were  never  preferred,  he  was  confined  for  six 
months  in  military  prisons.  In  1862  he  was  re- 
leased, and  in  May,  1863,  was  assigned  to  the 
D^artment  of  the  Qulf.  He  served  at  Port 
Hndson  in  1868,  and  thra  tm  nearly  a  year 
was  chief  of  staff  to  Ifojor  General  Banks.  On 
Aug.  21,  1864,  he  was  given  command  of  a 
brigade  before  Petersburg,  and  on  Sept.  13, 
1804,  resigned  his  commission.  In  1870  he 
entered  the  service  of  the  Khedive  of  ^ig^t  as 
chief  of  staff  and  with  the  rank  of  brigadier 
general,  was  later  general  aid-de-camp  to  the 
Khedive.  In  1883  be  returned  to  the  United 
SUtes. 

8T0HB,  Dabwill  (18S9-  ).  An  English 
clo'gyman  and  author.  Educated  at  Merton 
CoUe^,  Oxford,  he  was  vice  principal  and  then 
principal  of  Dorchester  Misnonary  College  be- 
tween 1885  and  1903;  was  Pusey  librarian 
( 1003-09 ) ;  and  In  the  latter  year  became  prin- 
cipal of  Pusey  House,  Oxford.  In  1912-14  he 
served  as  examiner  in  the  Theological  Honour 
School,  Oxford  University.  His  publications 
include:  0««l«ii«s  of  CAnsHoH.  Dogma  (1900); 
The  Okurehf  its  Ministry  and  Authority  ( 1902) ; 
The  Invocation  of  Bamtt  (1003);  An  Appeai 
to  Facta  and  Principles  (1903),  with  Canon 
Newbolt;  The  Discipline  of  Faith  (1004);  A 
History  of  the  Doctrine  of  the  Holy  Buoharigt 
(1900);  Hpiecopacy  and  Valid  Order$  (1910); 
Divorce  and  Remarriage  (1913) ;  The  Authority 
of  the  Ckareh  (1014). 

RONS,  Edwabd  Jahib  (1831-07).  An  Eng- 
lish astronomer,  bom  in  L<Hidon.  He  was  edu- 
cated at  Queens*  College,  Cambridge  and  in 

1859  was  elected  fellow  of  the  ooll^.  In 

1860  he  became  chief  assistant  at  the  Royal 
Observatory  at  Greenwich.  From  1866  to  1870 
he  was  secretary  of  the  Royal  Astronomical  So- 
ciety, and  president  from  1882  to  1884;  he  was 
awarded  the  gold  medal  of  the  society  in  1869. 
In  1870  be  was  appointed  her  Majes^s  astrono- 
mer at  the  Cape  oi  Good  Hope,  and  in  1870 
Kadeliffe  observer  at  Oxford,  which  position  he 
retained  till  his  death.  From  observations  made 
in  1862  Stone  deduced  a  value  of  the  solar 
parallax,  which  fixed  the  solar  distance  as 
sli^tly  over  91,000,000  miles.  The  reversal  of 
the  IVaunhofer  spectrum,  a  confirmation  of 
Young's  spectroscopic  discovery  of  the  reversing 
layer  of  the  sun,  was  observed  by  him  during 
the  solar  edfose  at  KU^onteln  in  1874. 

While  at  the  Cape  Observatory  he  prepared 
a  catalogue  of  12,441  stars  (1880),  containing 
all  stars  down  to  tiie  seventh  magnitude  between 
the  South  pole  and  25"  8.  declination,  for  which 
he  was  awarded  the  Lalande  prize  of  the 
French  Academy  in  1881,  This  survey  of  the 
southern  heavens  was  completed  in  the  Bad- 
<Mffe  Catalogue  for  1890,  in  which  he  gives 
the  places  c/t  6424  stars  to  the  seventh  magni- 
tude between  the  eqoator  and  26*  8.  decima- 
tion. Consult  Royal  Society,  Catalogue  of  Biri- 
ent^o  Papers  (London,  1867-1902). 

STOKE,  Ellen  Maka  ( 1846-  ) .  An 
American  missionary  teacher,  bom  at  Roxbury, 
Mass.  She  taught  school  at  Chelsea,  Mass., 
in  1866-67,  and  was  a  staff  member  of  ihe 
Boston  Congregationaliet  in  1867-78.  In  the 
latter  year  she  became  a  Congregational  mis- 
sionary at  Samokov,  Bulgaria,  later  was  sta- 


tioned at  Philippopelis,  and  in  1898  removed 
to  Salonica,  Macedonia.  In  1901  Miss  Stone 
and  Madame  Tsilka,  the  wife  of  an  Albanian 
Protestant  preacher,  were  kidnapped  by  brig- 
ands on  a  mountain  road  between  Bansko  and 
Djumia,  Macedonia,  in  European  Turkey.  The 
brigands  demanded  a  ransom  of  $110,000,  and 
a  sum  of  nearly  $66,000  was  finally  raised  by 
subscription  in  the  United  States  and  paid. 
The  captives  were  thai  released  after  nearly 
six  months  of  captivity.  Miss  Stone  published 
the  story  of  her  captivity  in  MoClure'e  Mag<^ 
zine  in  1902,  Subsequently  she  lectured  and 
contributed  articles  on  foreign  missions,  and 
raised  money  for  missions  in  Bulgaria,  Mace- 
donia, and  ^bania. 

STONE,  Qeobox  (1708-64).  An  English 
Archbishop,  bom  In  London.  He  was  educated  at 
Christ  Church,  Oxford;  in  1783  was  appointed 
dean  of  Ferns;  and  in  the  following  year  was 
transferred  to  the  deanery  of  Derry.  He  served 
as  Bishop  of  Ferns  (1740-43),  of  Ejldare  (1743- 
46),  ana  of  Derry  (1745-47),  and  thenceforth 
as  Archbishop  of  Armagh.  Active  in  politics,  he 
was  a  rival  of  Boyle  (afterwara  EUirl  of 
Shannon),  and  supported  the  claim  of  the 
erowu  to  the  surplus  revenues  in  1740-53.  He 
was  ffitthided  from  participation  in  the  govem- 
mmt  in  17S6,  but  after  1768  shared  control 
of  Irish  affairs  as  lord  justioe  along  with  Shan- 
non and  John  Pons<m^. 

STONE,  Hablan  Fiske  (1872-  ).  An 
American  legal  scholar  and  educator,  bom  at 
Chesterfield,  N.  H.  He  graduated  at  Amherst 
College  in  1894,  and  at  Columbia  Law  Sdiool 
in  1898.  Admitted  to  the  bar,  he  became  a 
member  of  the  firm  of  Satterlee,  Canfleld,  and 
Stone,  and  also  gained  interesto  in  certain  cor- 
poratiMis.  From  1898  to  1902  he  was  lecturer 
in  law  at  Columbia,  from  1902  to  1906  he  was 
professor  of  law,  and  in  1910  he  beoune  dean 
of  the  law  school  of  the  university.  He  con- 
tributed to  law  journals  and  published  Law  and 
ite  AdminAetration  (1916),  Hewitt  lectures  at 
Cooper  Union. 

STONE,  JoHH  TiHOTHT  (1868-  ).  An 
American  Presbyterian  elergyman.  He  was 
bcmi  in  Bo8t<m  and  graduated^  at  Amherst  Col- 
lege (1891)  and  at  Auburn  Theological  Semi- 
nary (1894).  He  was  pastor  of  diurches  at 
Utica  and  Cortlandt,  N.  Y.,  untU  1900;  then 
of  the  Brown  Manorial  Church,  Baltimore,  until 
1909;  and  in  that  year  became  pastor  of  the 
Fourth  Presbyterian  Church,  Chicago.  In  1013- 
14  he  was  moderator  of  the  general  assembly 
of  the  Presbyterian  church.  He  published; 
Footetept  in  a  Pariah  (1908);  Beoniitiug  for 
Chritt  (1910) ;  also  monc^^i^phB  on  educational 
and  religions  subjects. 

STONE,  LucT  (1818-93).  A  pioneer  Ameri- 
can woman  suffragist.  She  was  bora  at  West 
Brookfleld,  Mass.,  and  graduated  at  Oberlin  Col- 
lege in  1847.  She  went  to  Oberlin  because  she 
wished  to  learn  Hebrew  and  Greek  in  order  to 
know  at  first  hand  whether  the  biblieal  texto 
quoted  against  the  equal  rights  of  women  were 
true  translations.  In  1848  she  lectured  on 
wcman's  rights  at  Gardner,  Mass.,  and  in  the 
same  year  toured  the  New  England  States  and 
Canada  in  behalf  of  the  antislavery  movement. 
She  married  Henry  B.  Blackwell,  brother  of 
Elizabeth  Blackwell  (q.v.),  in  1866,  but  retained 
her  maiden  name  with  her  husband's  consent. 
In  1867  she  removed  to  New  Jersey,  where  the 
seizure  of  her  property  for  taxes  caused  her 
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to  write  a  pungent  protest,  nsing  as  a  logical 
weapon  the  motto  of  the  BerolutTon,  "no  taxa- 
tion without  repreaentation."  She  lectured  dur- 
ing the  political  campaigns  for  the  woman's 
suffrage  amendments  (1867-42),  took  the  mort 
prominent  part  in  founding  the  American  Wo- 
man's Suffrage  Aflsociation  in  1869,  was  presi- 
drat  thereof  In  1872,  and  was  chairman  of  its 
executive  committee  in  1860-89.  In  1870-72 
she  was  coeditor  of  the  Boston  Woman's  Jour- 
nal, and  from  1872  to  the  year  of  her  death  she 
was  its  editor  in  chief,  assisted  by  her  husband 
and  her  datwhter,  Alice  Stone  Blackwell  (q.v.). 
She  died  at  Dorchester,  Mass. 

8T0NB,  Mn.vxua  Eujtah  (1848-  ).  An 
American  newspapw  ezeoutive,  bom  at  Hudson, 
ni^  and  educated  in  the  Chicago  public  schools. 
In  1864  be  was  a  reporter  for  the  Chicago 
Tribune,  and  in  1860-71  conducted  a  foundry 
and  machine  shop.  He  was  then  editor  succes- 
sively of  several  Chicago  dailies  until  1874,  in 
1875  he  established  the  Chicago  Daily  JHevoa,  and 
in  tiie  following  year  became  a  partner  of  Victor 
F.  Lawson  (q.T.),  tt^iettier  with  whom  he  es- 
tablished tiie  Chicago  Morning  Newt  (later 
known  as  the  Beoord-Berald)  in  1881.  After 
selling  out  his  interest  to  Iawsoq  in  1888,  he 
spent  three  years  in  Ehm^.  Of  the  Olobe  Na- 
tional Bank,  which  he  organized  in  1801,  he 
was  president  imtU  it  was  consolidated  with  the 
Continental  Bank  in  1808.  After  1803  he  was 
general  manager  of  the  Associated  Pnta,  with 
headquarters  at  New  York. 

STONE,  Thohas  (1743-87).  A  signer  of  the 
Declaration  of  Independence.  He  was  bom  in 
Charles  Co.,  Md.,  studied  law  at  Annapolis,  be- 
gan practice  at  Frederickton  in  1764,  and  was 
a  del^ate  to  the  Continental  Congress  in  1775- 
77,  and  again  in  1783-84,  being  president  pro 
tempore  in  1784.  He  was  a  member  of  the  Com- 
mittee on  Confederation  in  1770-77,  and,  return- 
ing to  Maryland  in  1777,  urged  the  State  Con- 
vention to  ratify  the  Articles  of  Ctmfederation. 
Consult  Sanderson,  Signers  of  the  Dee^ration  of 
Independenoe,  vol.  ix  (Philadelphia,  1823-27). 

STONE,  Walteb  Kiko  (1876-  ).  An 
American  illustrator.  He  was  bom  at  Barnard, 
Monroe  Co.,  N.  Y.,  and  studied  at  Rochester 
(N.  Y.)  Mechanics'  Institute  and  at  Pratt  In- 
stitute, Brooklyn.  For  leading  magazines,  such 
as  Barper's,  Scribner's,  and  the  Century,  he 
did  many  illuatrati<mB,  criq>ly  individual,  and 
decorative  in  style;  He  also  designed  many  Ikm^ 
covers  and  illustrated  a  number  of  books. 

STONE,  Warren  Saittord  (1860-  ).  An 
American  tabor  leader.  He  was  bora  at  Ains- 
worth,  la.  In  1870  he  became  a  fireman  on 
the  Rock  Island  System,  and  in  1884  was  pro- 
moted to  engineer.  In  1003  he  was  appointed 
to  succeed  Peter  M.  Arthur  as  grand  chief  of 
the  International  Brotherhood  of  Locranotive 
Engineers,  was  elected  to  that  office  in  1904, 
and  reelected  for  a  term  of  six  years  in  1912. 
Stone  became  also  a  member  of  the  Industrial 
Peace  Committee. 

STONE,  WnjjAii  Joel  (1848-  ).  An 
American  lawyer  and  statesman,  bora  in  Madi- 
son Co.,  Ey.,  and  educated  at  the  University  of 
Missouri.  After  1860  he  practiced  law  at  Jef- 
ferson City,  Mo.  A  Democrat,  he  became  promi- 
nent in  politics,  serving  in  Congress  from  1885 
to  1801.  His  administration  as  Governor  of 
Missoiu-i  (1803-09)  was  pn^iressive  and  able. 
Elected  United  States  Senator  in  1002,  he  was 
reelected  in  1908  and  1914.   Aa  Senator,  he  be- 


came known  for  quiet  persistency.  After  1913 
he  was  chairman  of  the  committee  on  foreign 
relations  and  thus  was  consulted  in  many  of  the 
important  problems  arising  from  the  great  war 
of  1014.  He  was  thou^t  to  be  a  qtokesman 
for  President  Wilson,  whose  l^slative  pro- 
gramme received  his  support.  But  in  Janury, 
1916,  he  stated  that  he  had  supported  the  pol- 
icy of  "watchful  waiting"  -towards  Mexico 
against  his  convictions,  and  later  he  championed 
the  view  that  Americans  should  be  warned  not 
to  take  passage  on  armed  belligerent  merdiant 

BTONX,  WaUAK  Lbr  (170^1844).  An 
American  journalist  and  hlstcvical  writer,  bom 
at  New  Paltz,  New  York.   After  editing  several 

Provincial  journals  he  became  editor  of  the 
ew  York  Commeroial  Advertiser  in  1821.  He 
eamestlv  furthered  a  pUui  for  collecting  the 
Colonial  documents  of  New  York,  and  was  de 
fendant  in  a  famous  suit  brought  by  James 
Fenimore  Cocker  (q.v.)  for  criticisms  that  had 
appeared  in  his  journal  on  the  novelist's  Borne 
as  Found  and  the  Biatorv  of  the  Navy,  Stone 
was  active  in  furthering  benevolent  institutlcms 
for  the  deaf  and  dumb  and  for  juvwile  d^in- 
quents.  Among  his  many  publications  the  Revo- 
lutionary Tales  and  Bketdhes  (2  vols.,  1834), 
Maria  Monk  and  the  Nunnery  of  the  B6tel  Dieu 
( 1836 ) ,  and  a  social  satire  Vps  and  Downs  in  the 
Life  of  a  Distressed  Oentlmtan  (1836),  are  still 
not  without  interest.  Better  known  probably 
are  his  Life  of  Joseph  Brant  ( 1838 ) ;  Life  of 
Red  Jacket  ( 1840 ) ;  and  I7imds  and  Miantonomeh 
(1842).  An  account  of  his  other  works  is  given 
in  Life  and  Writings  of  Col.  WiUiam  L.  Btone 
(1866),  by  bis  wn,  Whjjam  Ixeo:  Smns,  Jb. 
(1836-1008),  himself  the  author  of  many  works 
of  antiquarian  research  connected  with  the  Revo- 
lutionary epoch,  among  which  the  more  note* 
worthy  are :  The  Life  and  Times  of  Sir  William 
Johnson,  Bart.  (1866) ;  The  Campaign  of  Gen. 
Burgoyne  (1877);  Bistory  of  New  York  City 
( 1872) ;  Aemtnifcenoea  of  Saratoga  and  BalUUm 
(1875);  and  Washington  County^  New  York: 
Its  History  ( 1001 ) .  He  edited  also  AoOods  Re- 
lating to  the  Burgoyne  Campaign. 

STONE  AGE.  A  term  comm(mly  used  to 
denote  the  earliest  recognized  stage  in  the  de- 
velopmrait  of  human  culture  as  defined  by  the 
materials  used  by  man  for  weapons,  utensils, 
etc.  The  phrase  ta  somewhat  mialeadingt  nne« 
it  is  probable  that  primitive  man  made  use  of 
wood  and  other  penshable  materials  to  a  far 
greater  extent  thui  of  stone,  and  consequently 
the  stage  is  defined  hy  the  prevailing  material 
of  the  relics,  not  by  that  of^  actual  implementa 
in  common  use. 

The  term  Stone  age  represents  in  no  sense  a 
chronological  division  of  human  progreas,  but 
is  a  loose  equivalent  for  a  stage  of  ewtiuml  de* 
velt^ment  varying  widely  in  duration  in  differ- 
ent parts  of  the  world.  There  are,  e.g.,  tribes 
still  in  the  Stone  age,  while,  on  the  other  hand, 
some  groups  had  outgrown  it  before  the  dawn 
of  history.  It  is  also  worth  noting  that  some 
tribes  commonly  classed  as  belonging  to  the 
Stone  age  produced  objects  of  a  superior  artis- 
tic and  industrial  merit  to  tiiose  who  had  ad- 
vanced to  the  use  of  metals.  The  evidence  for 
the  existence  of  such  an  age  in  most  parts  of 
the  world  is  conclusive,  but  it  is  from  the  preva- 
lence and  character  of  the  relics  in  certain  parts 
of  Europe  rather  than  in  America  that  the  idea 
and  term  have  come  into  general  use.  Consnlt 
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H.  F.  Osborn,  Men  of  the  Old  Sttme  Age  (Nev 
York,  1916 ) .  See  Abchaoloot,  AjCEBICAlt ; 
Neolithic  Pebhw;  Paubouthic  Pbhu*. 

STONE  CAT.    See  Caitish. 

STONE  CUTTZNG  AND  DRESSING. 
ProcefiMS  employed  in  preparing  quarried  stone 
for  Btruetural  and  ornamental  purposes.  These 
procesaefl  range  in  character  fnmi  rough  shap- 
ing of  the  stone  into  squared  blocks,  generally 
performed  at  the  ouarry,  to  the  cutting  and 
polishing  of  carefully  modeled  and  ornamental 
pieces  such  as  columns,  cornices,  moldings,  and 
balustrades,  and  tbcty  may  be  carried  out  eitbra 


HBunmvf.  ttaitimttr. 
BTONB-WOUUia  n*MM»iii>. 

by  means  of  hand  tools  or  by  stone-working  ma- 
chines. The  hand  tools  used  in  stone  cutting 
and  dressing  are  variously  shaped  hammers  and 
chisels  and  simple  forms  of  measuring  instru- 
ments, templates,  and  gauges. 

After  a  block  is  broken  from  its  bed  by  one  of 
the  methods  described  in  Quasby,  Quabbtino,  it 
is  trimmed  to  the  desired  size  and  shape  by  a 
variety  of  means  according  to  the  hardness  of 
the  stone  and  the  finish  desired.  By  means  of 
the  pitching  ehisd  tiie  rou{|h  block  la  trimmed 
down  to  a  line,  then  the  irrwular  surface  is 
worked  down  by  the  point,  after  which  it  is 
finally  dressed.  If  the  stone  is  to  be  polished 
it  is  first  scoured  with  wet  sand.  Small  blocks 
are  now  usually  ground  with  wet  sand  on  a  re- 


BTOirB-wOBxnta  cBuBta. 

volving  iron  bed,  while  large  blocks  are  ground 
by  dragging  a  slab  of  stone  back  and  forth 
across  them  with  wet  sand  as  an  abrasive. 
For  securing  finer  polish,  emery,  hones,  pumice 
stone,  and  polishing  putty  (oxide  of  tin)  are 
used.  A  high  grade  of  polish  can  be  secured 
by  skilled  workmen  only,  each  man  using  his 
own  peculiar  method. 

In  most  large  establishments  grinding  and 
polishing  machines  are  much  employed.  For 
flat  surfaces  a  circular  horizontally  revolving 
iron  plato  or  grating,  attached  to  the  lower  end 
of  a  vertical  shaft,  with  an  elbow  joint,  is  used, 
the  workman  guiding  the  plate  to  various  parts 
of  the  surface,  and  using  sand  or  emery  for 
abrading  mat^ial.  By  attaching  felt  to  the 
t^t«  the  same  machine  is  used  for  perishing. 
Blocks  of  such  small  sise  as  can  be  handled  ^ 
iha  workmen  are  usually  ground  upon  Iu>ri«m- 
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tally  revolving  iron  beds  eight  or  ten  feet  in 
diameter.    Pendulum   machines   are  used  for 

golished  simple  moldings.  The  moldings  beine; 
rst  cut  as  smoothly  as  possible  with  the  chiseH 
a  plate  of  cast  iron,  fitted  as  accuratdy  as  pos- 
sible, is  made,  by  means  of  a  long  arm,  to  travel 
back  and  forth  along  the  molding,  with  sand, 
emery,  put^  powdu",  or  other  abrasive. 

For  turning  posts  and  pillars  lathes  are  now 
generally  used.  For  the  softer  stones  a  simple 
pointed  cutting  tool  similar  to  that  used  in 
turning  metals  and  held  and  operated  by  a  simi- 
larly constracted  machine  is  employed.  In  turn- 
ing hard  stones  like  granite  the  cutting  tool  is 
in  the  form  of  a  t^in  steel  di^  some  6  inches  or 
8  inches  in  diameter,  so  arranged  as  to  revolve 
with  the  stone  when  pressed  against  it  at  a 
sharp  angle.  Lathes  of  this  type  are  used, 
capable  of  turning  a  block  26  feet  long  and  5 
feet  in  diameter  to  a  perfect  column.  Planers 
for  rough  work,  such  as  flagstone,  resemble  the 
same  machine  for  planing  metals.    See  Metal- 

WOKKIZ^Q  MACHUTBT. 

Stone-sawing  machines  are  made  in  various 
forms,  tiie  most  ftunilUr  consisting  of  a  smooth 
flat  blade  of  soft  iron  whidi  is  given  a  recipro- 
cating motion  by  machinery  and  fed  with  sharp 
sand  and  water.  Budi  saws  are  commonly 
worked  in  gangs  of  ten  or  a  dozen  blades  set 
parallel  the  desired  distances  apart  and  operated 
by  a  single  saw  frame.  This  method  of  sawing 
is  not  applicable  to  cutting  granite,  on  account 
of  ite  hardness.  Frequently,  in  place  of  sand, 
use  is  made  of  small  globnles  of  chilled  iron  or  of 
crushed  sted  as  an  abrasive.  Circular  saws  set 
with  diamonds  have  proved  very  efficient  tools, 
but  their  use  is  goierally  too  expensive.  Slate 
is  sawed  by  circular  saws  such  as  are  used  for 
sawing  lumber.  In  E]urope  considerable  use 
has  been  made  of  twisted  cords  of  steel  made  to 
run  around  pulleys  like  a  band  saw.  Among 
other  machines  for  stone  cutting  and  dressing 
moition  may  be  made  of  pneumatic  hammers  and 
the  sand  blast.  Consult:  G.  P.  Merrill,  .Stones 
for  Building  and  Deooration  (3d  ed.,  New  York, 
1903)  ;  I.  O.  Baker,  Treaiiae  on  Maaonry  Con- 
ttruction  (10th  ed.,  ib.,  1909);  W.  G.  Renwick. 
Marble  and  Marble  Working  (ib.,  1900) ;  T.  N. 
Dale,  "Slate  Deposits  of  United  States,"  in 
United  States  Oeologioal  Burwjf,  Bulletin  Ifo. 
586  (Washingtcm,  1914). 

STONE  FALCON.    See  Hekun. 

STONE  EXT.  One  of  the  aquatic  insects  of 
the  family  P^lid*  and  order  Plecoptera — flat- 
bodied  insects  with  two  pairs  of  wings.  The  hind 
wings  are  very  broad  and  when  folded  lie  flat 
on  the  back  of  the  insect.  The  larvte  live  in 
water,  clinging  to  the  under  sides  of  stones,  and 
in  general  appearance  are  much  like  the  adult 
ina&Aa,  except  in  the  lack  of  wings  and  ocelli; 
they  are  carnivorous,  living  largely  upon  the 
nymphs  of  May  flies  (q.v.).  The  well-abated 
water  in  which  the  nymphs  live  is  correlated  with 
a  peculiar  mdimentary  tracheal  wytttenx  for 
breathing.  The  eggi  are  produced  in  enormous 
numbers  and  a  ^ngle  female  may  d^osit  more 
than  SOOO;  they  are  small,  and  are  probably 
dropped  during  flight  upon  the  surface  of  the 
water  as  with  the  May  flies. 

STONE^TOAJE.  A  town  in  Middlesex  Co., 
Mass.,  8  miles  north  of  Boston,  on  the  Boston 
and  Maine  Railroad  (Map;  Massachusetts,  E  8). 
It  has  a  large  public  library,  a  fine  high  school 
buildhng^  sanitarium.  State  armoiy,  and  a  public 
paric  and  soo.   Boots  and  shoes*  boxes,  paper 
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■iring,  and  laboratory  BupplieB  are  mannfactured. 
P<n>^  1000,  «197;  1010,  7090.  Settled  about 
1670,  Stonehun  was  under  the  juriBdiction  of 
Gharlestown  and  wa<  called  Cbarleetown  Bnd 
until  1726,  when  it  was  inoorporated  under  ita 
present  name.  Oraault  Sterou,  Hiatory  of 
Btoneham  (Stondiam,  1890). 

BTONX'HEKaB  (AS.  Btahkmgiat,  liai^g 
stones).  A  celebrated  stone  circle,  or  cromfech, 
tbe  ruins  of  whicli  stand  on  Salisbury  Plain,  1^ 
miles  from  Ameebury,  in  Wiltshire,  southern 
England.  When  entire  it  consisted  of  two  con- 
oentric  circles  of  monoliths,  the  outer  100  feet 
in  dianeteTf  indoeing  two  smaller  rows  in  form 
of  a  horsedioek  tiie  <»ening  to  the  northeast. 
Within  there  is  a  block  of  blue  marble  15  leet 
long  which  is  called  the  "Altar  Stone."  On  a 
northeast  line  from  the  altar  is  a  flat  stone  on 
the  edge  of  the  trench  surrounding  the  whole 
ruin,  and  the  line  prolonged  cuts  another  large 
straie  some  distance  away  called  the  "Friar's 
Heel."  Hub  arrangement  points  to  a  means  of 
determining  the  tune  of  vie  summer  solstice, 
and  it  is  thought  that  Stoneheoge  wm  c(mnected 
witii  aun  woruip.  In  any  caae  the  monument, 
whether  temple,  court  of  justice,  or  battle  ring, 
vas  designed  with  reference  to  the  northeast. 
Modem  research  proves  that  the  structure  dates 
from  as  early  as  the  Bronze  age.  Tumuli  in  the 
Tidnity  yidd  Bronze  age  remains.  Stonehenge 
is  in  private  possession.  It  was  bought  at  auc- 
tion in  1916  for  $SMOO.  Conanlt  wTm.  Flin- 
Het%  Fatrie,  fitonsftm^:  FIons,  Dwrnptiont, 
Tkeoriea  (Ltrndon,  1881) ;  J.  N.  Lockyer,  Siotte- 
hmge  and  Other  Britith  Monumemtt  Aatronomi- 
oa%  Conaidered  (lb.,  1906).    See  Mmalithio 

MOWTTMgWTB. 

STOVE^OXTSE,  East.  See  East  Stone- 
house. 

BTOKE  IiILT.   See  CitiiTOiiau,  and  Plate. 

STONE  LUGHIES.    See  Stoite  Rollek. 

STONE'XAN.  Gbobob  (1822-94).  An  Amer- 
ican soldior  and  Governor  of  California.  He 
wu  bom  at  Busti,  Chautauqua  Co.,  N.  Y.,  and 
mdumted  at  West  Point  in  1846.  Just  before 
ue  Civil  War  he  was  in  command  of  Fort  Brown 
in  texas,  and  was  ordered  by  his  superior  officer. 
General  Twiggs,  to  surrender  to  the  Confed- 
erates,  but  refused,  and  escaped  with  his  troops 
on  a  steamer  to  New  York.  After  service  in 
West  Virginia  he  was  appointed  chief  of  cav- 
alry in  the  Army  of  the  Potomac.  By  ovoiaking 
the  Confederate  troops  after  tiie  evacuation  of 
Yorktown  in  May,  1862,  he  brought  on  the  bat- 
tle of  Williamsburg.  During  Hooker's  Chancel- 
lorsville  campaign  be  led  a  cavalry  raid  towards 
Kichmond.  In  April,  1864,  he  was  put  in  com- 
mand of  a  cavalry  corps  in  the  Army  of  the 
Ohio,  and  in  the  Atlanta  campai^  undertook 
raids  against  Macon  and  AndersonvUle.  He  was 
c^pturM  with  a  part  of  his  force  at  Clinton, 
Oa.,  and  was  a  prismer  three  months.  In  De- 
cemlier,  1864,  he  led  a  raid  from  East  Tennessee 
into  southwestern  Virginia.  In  the  fotlowlng 
March  he  again  entered  southwestern  Virginia. 
In  April  he  moved  into  North  Carolina,  took 
Charlotte  and  other  towns,  and  at  Salisbury 
captured  about  1400  prisoners.  In  recf^ition 
of  his  service  he  was  hrevetted  major  graeral. 
In  1871  Stoneman  retired  from  the  army  and 
settled  in  Califomia.  There  he  served  as  a 
railroad  CMnmissioner,  and  in  1883  was  elected 
Governor. 

STONE  MABTM.   See  Mabten. 

STONE  KOUNTAXN.    A  massive  dome  of 


musGOvite  granite,  said  to  be  the  largest  in 
the  world,  in  DeKalb  Co.,  Georgia,  about  16 
miles  east  of  Atlanta.  It  rises  about  700  feet 
above  the  coihparatively  level  surrounding  coun- 
try, and  its  bulk  has  hem  estimated  as  over 
7,000,000,000  cubic  feet.  It  does  not  seem  to 
have  been  known  to  olrilixed  man  until  about 
1820,  when  that  part  of  the  State  was  first 
settled,  the  wooded  condition  of  its  surroundings 
previous  to  that  time  having  k^t  it  from  tieing 
sighted  at  a  distance.  See  paragraph  Topog- 
raphy .and  Bcenery,  under  Gbobgia.  and  Bui- 
Ittin  9A  of  the  Oeologieal  Survey  of  Oeorgia, 
pp.  113-119,  1902.   

STONE  OT  SBBTINT.  See  Oobohatton 
Cbaeb.   

STONE  BJVEB,  Battle  of  (otherwise  known 
as  the  Battle  of  MtmraiESBOBO).  A  battle  of 
the  Civil  War,  fought  Dec.  31,  1862,  to  Jan.  2, 
1863,  between  the  Army  of  the  Cumberland, 
47,000  men,  under  Rosetn^s,  and  that  of  Ten- 
nessee, 38,000,  imder  Braxton  Bragg.  After  his 
retreat  from  Kentueln,  Bragg  moved  his  army 
tiirough  Knozville  and  CSiattaaooga  to  Mnrfrees- 
boro.  Rosecrane,  who  had  relieved  Buell  in  the 
command  of  the  Army  of  the  Cumberland,  had 
sent  McCocdc's  corns  to  the  relief  of  Nashville, 
and  late  in  November  had  his  whole  force  there. 
He  refused,  in  spite  of  most  urgent  letters  from 
the  War  Department,  to  move  against  Bragg 
imtil  he  had  sufficient  rations  to  make  him  ind? 
pendent  of  the  railroad  from  Nashville  to  Louis- 
ville, feeling  sure  he  could  not  keep  the  Confeder- 
ate cavalry  from  cutting  this  line. 

Rosecrans  put  his  army  in  march  <m  December 
26  in  three  columns,  commanded  by  McCocdc, 
Thomas,  and  Crittoiden.  The  Confederate  cav- 
alry under  Wheeler  at  once  opposed  Rosecrans* 
advance,  and  so  successfully  that  it  was  not 
until  the  29th  that  the  heads  of  the  columns  got 
within  three  miles  of  Murfreesboro,  though  the 
distance  was  only  30  miles.  The  field  of  battle 
lies  2  miles  west  of.  Murfreesboro,  intersected 
1^  the  sharp  turns  of  Stone  River,  bridged  at 
various  points,  fordable  at  others;  the  hi^road 
from  Nashville  and  the  Nashville-Chattanooga 
Railway  cross  it  from  northwest  to  southeast. 

On  December  29  Bragg  took  a  position  guard- 
ing the  western  approaches,  with  Hardee's  corps 
forming  tbe  rig^t  wing  on  the  east  bank,  and 
Polk's  the  left,  on  the  west  bank  of  the  river. 
MeCown's  diviritm  was  held  in  reswe  in  the 
centre.  Late  in  the  afternoon  Crittenden,  ad- 
vancing, found  the  Confederates  in  position;  he 
formed  line  about  a  mile  from  the  enemy.  On 
the  30th  tbe  Union  army  stood  as  follows :  Crit- 
tenden, Thomas,  and  McCook  in  the  order  named, 
from  left  to  ririit,  reaching  from  Stone  River 
to  the  Franklin  Road,  and  facing  southeast.  The 
Confederate  position  was  as  just  given,  save  that 
MeCown  had  been  moved  to  Pollrs  left.  Disap- 
pointed in  not  being  attadced  in  this  position 
on  the  30th,  Bra^  resolved  to  take  the  offensive 
himself  on  the  31st,  and  to  make  bis  main  effort 
against  the  Federal  right.  He  accordingly  moved 
Cleburne  from  bis  ri^t  to  his  left.  Hie  general 
plan  was  to  swing  to  the  riAt,  with  the  pivot 
on  the  river.  The  Federal  pun  was  similar:  to 
attack  the  Confederate  right.  But  as  Bragg  got 
the  start,  the  contest  took  th«  develomnent  im- 
posed by  this  condition.  Th*  Confederate  at- 
tack was  in  so  far  successful,  that  the  Union 
right  wing  and  centre  and  the  rifi^t  of  the  left 
wmg  were  driven  out  of  their  po&tlons,  and  at 
no<m  had  taken  another  parallel  to  the  Nashville 
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and  Chattanooga  Railroad,  with  the  river  behind 
them.  The  left  of  this  position  under  Haxen 
held  its  ground  and  repulsed  all  Confederate  at- 
tempts to  crush  it.  Meanwhile  the  attack  on  the 
Gcmfederate  rijcht  had  opened,  as  originally 
planned;  but  when  it  was  lound  that  the  Union 
rij^t  was  sufferings  the  attaddiw  tnx^  were 
recalled  to  reSnforoe  it.  As  earfy  as  10  am. 
Bragg  had  ordered  Bredcinridge  to  cross  the 
river  and  come  to  Hardee's  assistance,  but 
that  subordinate  reported  that  the  Union  troops 
were  advancing  upon  him  and  that  he  could  not 
obey.  When  the  order  was  repeated  he  moved 
forward  ratly  to  find  that  the  Federals  had  re- 
turned across  the  river.  It  was  now  too  lato  to 
go  toKhrdee's  help;  Breclunridg^  however,  could 
erosa  the  river,  aid  this  he  diC  though  slowly; 
twice  were  his  troc^  sent  by  PoUc  against 
Hazen,  but  repulsed.  These  belated  attacks 
aided  the  battle  proper.  The  armies  remained  on 
the  field;  the  Ist  of  January  passed  without  re- 
suit,  save  that  Crittenden  crossed  the  river  and 
formed  line  before  Breckinridge^  who  had  re- 
sumed his  former  position. 

On  the  2d  Braggb  finding  the  enemy  showed  no 
dispodtion  to  move,  ordered  Breckinridge  to 
carry  a  hill  they  held  and  then  to  entr^eh.  The 
hill  was  captured,  but  the  men  rushed  after  the 
returning  Federals  only  to  be  met  by  heavy  ar- 
tillery fire  from  batteries  masked  on  the  oppo- 
site bank.  The  Federals  then  crossed  the  nver 
and  recaptured  the  position.  Late  on  the  3d 
Thomas  broke  the  centre  of  the  Cwilederato  line, 
wherenpiHi  that  night  Bngg  retired  on  Tnlla- 
boma.  Roseerans  entered  Hurfreesboro  on  the 
morning  of  the  4th,  but  made  no  attempt  to  pur- 
sue. The .  losses  were  serious,  over  13,000  for 
the  Union  and  about  11,500  for  the  Confederate 
forces;  in  point  of  results  the  advantage  lay 
with  the  Fed^als.  Consult:  Bickham,  Roae- 
crana'o  Campaign  tPtCh  the  Fottrtemth  Oorpa 
(Cincinnati,  1863);  T.  B.  Van  Home,  HiaPyry 
of  the  Army  of  the  Cumhwiamd  (2  vols.,  ib.. 
1876) ;  Johnstm  and  Bud,  editmrs,  BattUa  and 
Leadera  of  the  OtvU  War  (New  York,  1887) ; 
J.  C.  Ropes.  Btory  of  the  Civil  War,  vol.  ii  (ib.. 
1808);  M.  F.  Steele,  Anterioan  Campaigna 
(Washington,  1009). 

STONE  BOLLES,  or  Stone  Luooeb.  One 
of  two  fresh-water  fl^es  of  the  Misusaippi  val- 
ley: (1)  A  small  and  worthless  sucker  {Catoa- 
tomua  nigrioana) ,  which  inhabits  clear  streams 
throughout  the  West.  It  usuallv  rests  quietly 
on  tlw  bottMU,  but  darts  swiftly  away  whoi 
alarmed,  scattering  the  pAUea  It  is  olive  green 
with  brasOT  ^dee,  and  has  a  flattened,  concave 
head  and  thick  lips.  (2)  A  small  brown  cypri- 
Doid  {Oompoatonta  anomalum),  remarkable  for 
the  fact  that  in  the  nuptial  season  the  males  be- 
come covered  about  the  head  and  often  over  the 
whole  body  with  large  rounded  tubOTcles.  They 
frequent  the  deep  pools  of  small  streams. 

STONES,  PsBcnous  and  SmciFBECioua.  A 
trade  dlsUnetion  made  among  gem  experts, 
jewelers,  and  lapidaries  between  the  more  valu- 
able gem  stones,  diamond,  ruby,  sapphire,  pearl, 
and  emerald  (qq.v.),  which  are  classed  as  dis- 
tinctly precious  stones,  and  such  gems  as  ame- 
thyst, peridot,  garnet,  tourmaline  (qq.v.),  which 
are  ordinarily  of  less  value  than  the  former 

K>up  and  are  known  as  semiprecious  stones, 
rqntds  and  opal  (qq.v.)  are  sometimes  in- 
eluded  under  the  preeunu  stones,  but  are  more 
often  classed  as  semiprecious.  See  AoaTK; 
Ahbib;  AquAHABiKB;   AzDUTK;  BBitrrom; 


Bbtl;  Caixitoobu;  Cabbuholb;  Cat'b-Etb; 
Cbalcdiont  ;     Chalcedontx  ;     Chetsobibtl  ; 

ChBTBOLTK;  C^TSWUBB;  CCAAI.;  FXLOSPAB; 

Hkliotbotb;  Htaointh;  Jade;  Jaspeb;  Jit; 
Lapis  Lazuu;  MaiAOKirK;  Mic»oolinb;  Obsid- 

lAK ;  OHTX  ;  QUABTZ ;  RHODONITE ;  Spbxne  ; 
SPIHB.;     Spf»UlIKNB;     SUNBTONK;  T»AHinE} 

TwAZ;  ZiBOOH.   See  also  Obms;  OmtB,  Imita> 

TION    AND    AEHnCIAI.;     JEWBLBT;  LAPIDAST 

WoBK.   For  birthstonee,  see  Rinq. 

STONES,  Standino.  See  BfBQALrrHio  Monu- 
ments. 

STONES  07  VENICE,  The.  A  treatise  on 
the  art  and  architecture  of  Venice  by  John  Rus* 
kin  (1851-63).  It  had  great  influence  on  the  ap- 
preciation of  Vcaoetiaa  art  and  on  the  Gothic  re- 
vival of  that  day»  and  especially  oa  William 
Morris. 

STONBWABB.  An  opaque,  hi^lv  fired, 
vitrified  pottery,  composed  of  plastic  clay  and 
sand,  varying  in  color,  and  so  hard  that  it  can- 
not be  scratched  with  steeL  Stoneware  is  of 
three  varietlea— glaaed,  *«"g*ft*H,  and  salt 
glased. 

QIb— d  Btoneware  has  been  made  hj  the 
Clilnese  from  a  very  early  period,  native  writers 
claiming  for  it  an  antiqui^  reaching  back  almost 
two  thousand  years.  Much  of  tiie  so-called  por* 
celatn  (q.v.)  of  the  Chinese  was  in  reality  a  vit- 
rified, <^aque  stoneware  which  in  later  periods 
was  frequently  covered  with  a  poroelaneous  glaze. 
The  celadons  of  the  Sung  and  Yuan  dynasties 
were  brown  stoneware,  qmte  different  f  mn  true 
poTcdain.  To  the  same  category  belong  the  large 
vases  with  pieroed  designs  and  low  relieh  and 
touched  wiui  purple  and  blue  mamds,  of  the 
Ming  dynasty,  and  the  still  more  recent  wares 
with  transmutetion,  or  splash,  glazes  of  red, 
blue,  and  variegated  coloring.  Much  of  the 
early  Japanese  pottery,  with  heavy,  slow-flowing 
glazes,  and  the  more  modem  Satsuma  and  Kyoto 
wares  possess  a  stoneware  body. 

TTnHBBed  Btoneware,  of  ouise,  fine  terture 
and  akrk  red  or  chocolate  color,  called  by  the 
Portuguese  Boooaro  ware,  was  produced  by  Chi- 
nese potters  during  the  Ming  dynasty.  It  is  usu- 
ally embellished  with  relief  designs,  or  painted 
with  colored  enamels.  Frequently  the  ground  of 
panels  is  composed  of  impressed  diaperwork. 
Tlie  Duteh  potters  of  the  latter  half  of  the  sev- 
enteenth century,  of  whom  Ary  de  Milde  was  cme 
of  the  most  prominent,  attempted  to  imitate  the 
Chinese  ware.  The  shapes  and  decorations  were 
dosdy  copied,  but  the  body  of  the  ware  was  more 
of  the  nature  of  hard  pottery  than  true  (tone- 
ware,  l^e  Elers  brothers.  John  Philip  and 
David,  who  are  believed  to  have  come  from  Hoi* 
land,  began  the  manufaetore  of  a  simitar  ware 
in  Engluid  some  time  between  1600  and  1710. 
Their  red  ware  was  characterized  by  ^reat  hard- 
ness, delicacy  of  form,  careful  pottios,  and  a 
smooth,  velvety  surface,  the  fine  relief  orna- 
mente  being  formed  In  swarate  molds  uid  ap- 
plied. Johann  Friedrieh  BOttnr  first  began  his 
ezperimente  at  Meissen  in  1707  in  sear3i  of  a 
Bubatitato  for  the  Chinese  ware,  and  in  the  fol- 
lowing year  succeeded  in  obtaining  a  body  which 
closely  resembled  in  all  particulars  the  Orientel 
BoGcaro  ware,  which  he  incorrectly  named  red 
porcelain. 

To  the  group  of  unglazed  stonewares  belong 
the  jasper  and  basaltos,  originated  hy  Joeiah 
Wedgwood  (q.v.)  in  the  latter  half  of  uie  ei^t- 
eenth  century,  and  copied  his  numsrous  imi- 
tators, of  whran  William  AcUuns  and  John  Turner 
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were  among  hie  most  pTomiQent  contemporarieB. 
Wedgwood  himself  divided  his  productions  into 
two  ^apa:  Wedgwood,  which  name  he  applied 
to  his  omamoitM  wares,  including  the  jasper 
and  basaltes,  and  Wedgwood  ware,  a  term  which 
covered  his  useful  pottery  and  ereamware  <see 
Pottbbt).  Jasper  is  a  vitrifled  stoneware  of 
exceedingly  fine  grain,  which  is  either  tinted 
throughout  the  substance,  or  covered  wiUi  a 
colored  dip  and  decorated  with  molded  orna- 
ments, either  white  or  colored,  applied  to  the 
surface.    Basaltes  is  similar  in  composition  but 

Jet  black  throughout.  Botii  of  these  are  of  great 
lardness  and  dendd  of  glace,  except  oceasionaUy 
in  the  interiors  of  tossms.  Among  Wedgwood*! 
most  imimrtant  achievements  were  the  repro- 
ductions in  jasper  ol  the  famous  Barberini  or 
Portland  vase  (q.v.). 

To  the  grouD  of  unglazed  stoneware  may  be 
Hsgiffned  the  wnite  stcmeware  of  Adams,  Turner. 
Spode,  and  HoUins,  and  the  apoetle  stoneware 
of  Charles  J.  Meigh,  all  of  which  were  produced 
in  Staflbrdshire  in  the  first  half  of  the  ninetemth 
century. 

Bait-glased  stoneware,  known  as  gris  by 
the  French,  diflFers  from  all  other  ceramic  wares 
in  that  it  is  glazed  by  vaporization  instead  of  by 
dipping,  by  the  use  of  a  brush,  or  by  insufflation. 
After  the  pieces  have  been  placed  in  the  kiln, 
and  when  the  heat  haa  reached  its  highest  point, 
common  salt  is  thrown  in  from  a^ve,  which 
vaporizes  and  settlM  up<m  the  surfai»  of  the 
ware  in  minute  drops,  forming  .an  exceedingly 
thin  coating  which  is  so  hard  that  it  cannot  be 
scratched  by  the  usual  tests  and  so  transparent 
that  it  does  not  obscure  the  finest  markings. 
This  glaze  is  impervious  to  water  and  resists 
the  action  of  acids.  It  resembles  in  texture  the 
granular  surface  of  an  orange  skin  or  the  pitted 
sbell  of  an  oetrich  egg.  The  bodv  of  Uie  ware 
may  be  gray,  bnff,  brown,  or  white,  or  it  may 
be  covered  with  a  brown  <nr  almost  blade  ferru- 
ginous wash. 

There  were  several  important  centres  of  man- 
ufacture in  Germany  and  Flanders  where  dis- 
tinctive styles  of  art  stoneware  were  produced. 
As  early  as  the  fourteenth  century  Frankisb 

f»ottery  was  being  made  in  the  vicinity  of  Co- 
ogne,  which,  although  true  stoneware,  was  un- 

glazed.  At  Slf^bu^,  opposite  Bonn,  a  coarse 
rownisb-gray  stoneware  of  similar  character 
was  later  devel<^>ed,  and  in  the  following  century 
glazing  with  salt  was  introduced,  ^e  Sieg- 
hurg  stoneware  of  the  second  half  of  the  six- 
teenth century  is  of  light-colored,  almost  whit«, 
clay  embellished  with  applied  reliefs,  the  most 
common  forms  being  tall,  cylindrical  canettes 
or  tankards,  and  small  baluster  jugs  with 
crimped  feet. 

Raeren,  in  the  old  province  of  Limburg,  near 
Aix-la-Chapelle,  was  tiie  earliest  seat  of  the 
stoneware  industry  in  Flanders.  Dated  pieces 
of  the  sixteenth  oemtury  are  known.  The  ware 
is  of  a  reddish-brown  color  running  into  gray. 
This  was  cme  of  the  most  important  centres  of 
stoneware  manufacture  and  noted  modelers  were 
employed  to  give  an  artistic  touch  to  a  homely 
art.  Among  the  more  celebrated  artists  and 
master  potters  were  Baldem  Mennidcen,  Jan 
Emens,  and  Jan  Baldems.  Eminent  patrons  of 
the  pottery  were  accustomed  to  order  pieces  with 
their  coats  of  arms  upon  them.  Among  the  beet- 
known  designs  are  jugs,  with  reliefs  represent- 
ing "Peasants'  Dances,"  "Works  of  Bfercy,"  arma 
of  towns  and  ancient  families,  inscriptions,  and 


frequently  dates.  Some  of  the  larger  pieees  were 
most  elaborately  decorated  in  relin. 

At  Kreussen,  Bavaria,  a  dark-brown  stone- 
ware, embellished  with  reliefs — figures  of  the 
Aportles,  oheruhs,  heraldic  shtdds,  etc. — ma 
largely  produced  In  the  seventeenth  and  eight- 
eenth centuries.  Tankards  and  hexagonal  &vg 
jars  were  among  the  most  oharaeteristic  shapes. 
One  variety  of  the  Kreussen  ware  was  painted 
in  colored  enamels.  A  contemporary  sttmeware, 
closely  resembling  that  of  Kreussen,  but  of  a 
darker  color,  was  produced  in  Sax<Miy. 

The  Westerwald  disbict  of  the  Rhine,  which 
inelndes  Grenzhaiuen,  Grensau,  and  Htdir,  near 
Coblenz,  has  been  me  of  the  largest  centres  <tf 
the  industnr  since  the  end  of  the  seventeenth 
century.  The  earlier  wares  reveal  the  influence 
of  the  Raeren  potters,  but  at  a  later  period  a 
more  original  style  was  developed  and  cobalt 
blue  and  manganese  purple,  or  brown,  enamels 
(see  Enamel)  were  used  to  some  extent  on  the 
gray  color  of  the  clay.  This  ware  was  exported 
to  England  and  other  countries,  snd  is  frequently 
found  in  associatioB  with  the  remains  of  native 
production.  The  most  common  forms  were  bart- 
mans  or  jugs  with  bearded  heads  in  front,  also 
pilgrim  bottles,  saltcellars,  inkstands,  and  tank- 
ards. A  great  profusion  of  molded,  stamped, 
incised,  and  champleve  ornaments,  in  all  varie- 
ties of  combination,  often  oover  the  entire 
surface. 

Salt-glased  stmewmre  of  distinctive  character 
was  manufactured  at  other  places  in  Germany: 
at  Frechen;  at  Bunzlau,  where  white  pipe-day 
reliefs  were  applied  to  a  smooth,  reddish-brown 
glaze  of  somewhat  metallic  lustre;  at  Drey* 
hausen,  where  vessels  with  numerous  small  mov- 
able rings  were  made;  at  Bouffioux,  Belgium, 
where  jugs  and  other  articles  of  brown,  mottled 
glaze  were  embdlished  with  bearded  masks  and 
embossed  medallioia,  and  frequently  smeared 
with  blue  enamel. 

In  England  salt-glazed  stoneware  was  pro- 
duced at  Fulham,  near  the  end  of  the  seventeen^ 
century,  by  John  Dwight,  who  took  out  a  patent 
in  1671  for  his  discovery  of  the  mysteries  of 
the  Colt^e  ware.  Some  of  his  figures,  notably 
those  of  Melesger,  Saturn,  Mars,  and  Jupiter, 
colored  in  imitation  of  bronze,  and  busts  of 
Prince  Rupert,  James  II,  and  an  effigy  of  his  de- 
ceased daughter,  are  aoumg  the  best  works  of 
th«T  kind  ever  produced,  and  rank,  in  point 
of  modelii^,  with  some  of  ttie  finest  sciil|Aures 
of  the  porcelain  factories.  Near  the  close  of  the 
same  century  TTioniaa  Miles,  of  Shelton,  improved 
the  body  of  salt-glazed  ware  by  adding  feldspar 
to  the  composition,  which  resulted  in  the  de> 
velopment  of  a  white  ware  which  in  Its  thinnest 
parts  was  translucent,  and  during  the  elghteenUi 
century  many  other  Staffordshire  potters  en- 
gaged in  the  msnufaetnre  of  this  purely  En^ish 
product  At  first  molded  and  applied  ornaments 
were  used  to  decorate  thrown  and  turned  pieces, 
but  later  they  were  formed  in  molds  which  had 
previously  been  used  by  the  silversmiths,  the 
thinner  examples  being  formed  by  the  casting 
process  in  engTa.veA  mcSds.  Teapots,  dishes,  ana 
other  objects  were  made  in  an  infinite  variety 
of  shapes,  in  imitation  of  Miimals,  such  as 
camels,  squirrels,  and  cats,  and  rraresentatirais 
of  houses.  Finally  color  was  added  to  the  deco- 
rations scratching  patterns  in  the  unbaked 
clay,  into  which  blue  was  rubbed,  a  popular  style 
known  as  scratched  blue.  Enamel  colors  were 
used  in  painting  flowers  and  Chinese  figure 
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Moiee,  or  in  touching  up  reliefs,  and  transfer 
printing  was  also  ^ployed  to  smne  extent. 

Bibliography.  Meteyard,  Life  of  Josiah 
Wedgwood  (2  vols.,  London,  1865-66);  J.  B. 
Dombusch,  Die  Kunatgilde  der  Topfer  in  der 
abteiliahen  Btadt  Siegburg  (Cologne,  1873); 
Eliza  Mete^rd,  The  Wedgwood  Handbook  (Lon- 
don,  1876) ;  L.  M.  Solon.  Art  of  the  Old  English 
Potter  (ib.,  1885);  id.,  Tht  Anciemt  Art  Stone- 
ware of  the  Low  Countries  and  Qermany  (2 
vols.,  ib.,  1892) ;  Otto  Ton  Falke,  Da*  rheini»oh« 
Steimeug  (Berlin,  1908);  Ernst  Zimmermann, 
Die  ErfSndung  und  Friihzeit  dee  Meiwner  Por- 
zeUant  (ib.,  1008)  ;  L.  M.  Solon,  Ceramic  Liter- 
ature :  An  Analytic  Index  to  the  Works  Published 
m  All  Languages  (London,  1910). 

8T0NEW0BS.  Structural  and  decorative 
work  in  stone,  whether  for  buildings  oi  an  arehi* 
tectural  or  of  an  engineering  cbaraeter;  includ- 
ing, therefore,  all  kinds  of  masonry  (q.v.)  for 
foundations,  piers,  walls,  vaults,  etc,  and  all 
kinds  of  stonecutting,  both  constractive  and 
decorative.  All  such  stonework  is  first  roughed 
out,  either  at  the  quarry  or  at  the  stone-cubing 
yanl,  into  blocks  rudely  approximating  the  in- 
tended fonn.  If  the  stone  is  soft  and  friable,  and 
the  decorative  detail  complex  or  delicate,  it  is 
usually  bnilt  into  the  structure  in  this  rough 
form  and  finished  afterward.  The  harder  kinds 
of  stone,  bluestone,  granite,  and  hard  marble, 
and  all  moldings  and  olocks  of  simple  form,  are 
cut  at  the  yard,  or  even  at  the  quarry,  carefully 
crated  or  packed  and  delivered  finished  at  the 
building. 

BTOmBWOBTS.   See  Chabaues. 

STONZKCKTON,  st^te^Ing-ton.  A  town,  includ- 
ing the  borough  of  Stonl^ton  and  the  villages 
of  Paweatuck,  Mystic,  and  Old  Mystic,  in  New 
London  Co.,  Conn.,  49  miles  southwest  of  Provi- 
dence, R.  I.,  on  Long  Island  Sound,  and  on  the 
New  Yoric,  New  Haven,  and  Hartford  Railroad 
(Map:  Connecticut,  H  4).  A  good  harbor,  pro- 
tected by  three  government  breakwaters,  makes 
it  of  considerable  commercial  importance.  It  is 
the  headquarters  of  a  large  fishing  industry. 
There  are  machine  shops,  printing-press  works, 
thread  mills,  and  manufactories  of  silk  ma- 
chinery, cotton,  woolen,  and  silk  goods,  velvets, 
and  fertilizers.  Pop.,  1000,  8540;  1910,  9164; 
1915  (U.  8.  est.),  9477. 

In  1649  William  Chesebrougfa  of  Plymouth 
Colony  made  the  first  permanent  settlement  in 
Stonington  at  what  is  now  Weqnetequock.  At 
first  mtbin  the  bounds  of  Hassaehuaetto,  whose 
Oeseral  Court  chartered  it  as  Sonthertown  in 
1658,  it  passed  to  Connecticnt  in  16<B2,  was  named 
Mystic  hi  1665,  and  Straington  in  1696.  In  1776 
it  was  attacked  by  tiie  British  frigate  Rose, 
under  Commodore  Sir  James  Wallace,  and  in 
1814  it  was  bombarded  for  four  days  by  Admiral 
Hardy,  Nelson's  favorite  officer.  For  many  years 
Stoningtcm  was  prominent  for  its  participation 
In  the  seal-catching  and  whale-fisbing  industries, 
and  was  also  a  shipbuilding  centre.  Consult 
Wheeler,  History  of  the  Town  of  Btonington 
from  1649-1900  (New  London,  1900).  and 
Palmer,  Stonington  by  the  Sea  (Stcmingttm, 
1913). 

8T0N0  FEBAY,  Batfli:  of.  An  engagement 
near  a  ferry  over  the  Stono  River,  a  uiort  dis- 
tance from  Charleston,  S.  C,  on  Jime  20,  1779, 
daring  the  Revolutionary  War,  between  a  small 
force  of  British,  strongly  intrenched,  under  Lieu- 
tenant C!ol(mel  Maitltnd,  and  a  superior  Ameri- 
ean  force  under  6«ieral  Lincoln.   General  Pre- 


vost,  on  withdrawing  from  his  invasicm  of  South 
Carolina,  left  temporarily  a  small  force  of  about 
800  men  at  Stono  Ferry  and  another  small  force 
on  John's  Island.  In  the  early  morning  of  June 
20  General  Lincoln  attacked  the  British  at 
Stono  Ferry,  but,  owing  to  General  Moultrie's 
n^ect  of  Lincoln's  oTders  to  haye  everything  in 
readiness,  the  garrison  was  reBnforced  from 
John's  Island,  and  the  American  attack  was  re- 
pulsed. Lincoln  then  withdrew,  beating  off  the 
attacks  of  the  British,  who  followed  for  a  short 
distance.  The  loss  of  the  British  in  killed, 
wounded,  and  missing  was  about  130;  that  of 
the  Americans  was  about  150. 

STCKNYHUBST  COLLBGE.  A  leaditu; 
Catholic  eoll^ie,  at  Sttwyhurst,  Lanes.,  England. 
It  had  its  incca>tion  in  the  English  coll^  at 
St.  Omer,  in  the  Province  of  Artois,  France, 
founded  1^  Robert  Person,  S.J.,  in  1692,  under 
the  patronage  of  Philip  II  of  Spain,  to  which 
that  province  then  belonged.  The  school  pros- 
pered, and  when  Artois  was  ceded  to  France  in 
1659  a  clause  in  the  capitulatiMi  insured  its 
safety.  In  1760  it  obtained  from  Louis  XV  the 
much-desired  title  of  "Coll^  Royal."  At  the  ex- 
pulsion of  the  Jesuits  from  France  ttie  college 
was  removed  to  Bnwes  in  the  Austrian  Kether> 
lands.    When  the  Soeietr  of  Jesus  was  sup- 

Jressed  by  Pope  Clonent  XIV  in  1773  the  Aus- 
rian  government  attranpted  to  cmiduct  the 
school  with  the  aid  of  English  Dominicans,  but 
such  was  the  attachment  of  the  pupils  to  former 
teachers  that  the  coll^  had  to  be  closed  owing 
to  their  attitude.  Some  of  the  masters  and 
pupils  took  refuge  in  Li^,  where  the  authori- 
ties were  kindlr  disposed  towards  the  Jesuits. 
In  1794,  when  the  Revolutitmary  armies  mandied 
upon  Li^,  the  coll»e  was  offered  a  resting 

Eiaoe  by  Thomaa  Weld — his  estate  at  Stony- 
urst,  England.  In  1808  the  attendance  had  in- 
creased, and  the  construction  of  the  first  of  five 
buildings  was  begun.  In  1832-36  a  church  was 
erected  and  in  1837  the  college  library  received 
the  famous  Arundd  collection.  The  well-known 
observatory  was  erected  in  1838.  Since  1840 
preparation  has  been  glrea  tar  the  examinaticms 
of  the  University  of  London  leading  to  d^ees. 
Hie  sciences  were  then  introduced,  and  tiie  curri- 
culum, which  was  based  on  the  Ratio  Studiorum 
(q.v.),  was  generally  enlarged.  The  courses 
cover  a  period  of  seven  years.  C<Hisult  Gruggen 
and  Keating,  Stonyhurst  (London,  1901). 

STONT  POINT.  A  town  in  RodclsAd  Co., 
N.  Y.,  36  miles  north  of  New  Yoric  City,  on  the 
Hudstm  River,  and  on  the  New  York,  Ontario, 
and  Western,  and  West  Shore  railroads.  Bricks 
are  manufactured  here.  Pop.,  1910,  3661;  1015 
(State  census),  3721.  Stony  Point  was  fortified 
by  the  Americans  early  in  the  Revoluticmary  War 
and  was  captured  Ma^  31,  1779,  by  Sir  Henry 
Clinton.  On  July  16  it  was  recaptured  by  Gen- 
eral Anthony  Wayne,  who,  with  1200  men, 
stormed  the  works  and  took  643  prisoners,  the 
American  loss  being  16  killed  and  83  wounded, 
and  the  British  63  killed  besides  prisoners  and 
wounded.  Two  days  later  the  fortmeatlons  were 
dismantled  and  the  place  abandoned,  the  British 
soon  reoocupying  it.  The  site  of  the  Revolu- 
tionary fort  and  battlefield  has  been  converted 
into  a  reservation.  Omsult  Johnston,  The 
Storming  of  Stony  Point  (New  York,  1000).  See 
UNrrro  Statbs,  Revotutionary  War. 

STOFING.  See  MiNiNa. 
'  STOPPAGX  IK  TBAHSinr.   The  stoppage 
by  an  unpaid  sriler  of  goods  while  on  their  way 
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from  him  to  the  buyer,  after  title  hu  pasaed  to 
the  latter.  The  right  ao  to  stop  goods  is  not 
founded  on  any  contract  between  the  parties, 
nor  upon  any  principle  of  equity,  but  upon  mer- 
cantile niage.  Its  flrat  reiM^itioii  in  ^  judi- 
cial rowrts  of  England  appears  in  an  equity  oms 
deeded  in  16M).  Prior  to  this  it  was  a  well- 
established  rule  of  the  law  merchant  (q.v.)- 
From  courts  of  equi^  it  was  adopted  by  the 
courts  of  oommon  law,  and  for  three  centuries 
has  been  a  recognized  rule  of  Enfflish  juriBpm- 
denoe.  The  term  "unpaid  seller*'  is  here  era- 
ployed  in  a  broad  sense.  It  includes  not  oolj 
the  ordinary  seller,  but  the  faotor  of  the  buyer, 
who  has  paid  for  goods  placed  to  his  credit  for 
the  price — any  one,  indeed,  whose  position  can 
be  shown  to  be  analogous  to  that  of  an  ordinary 
seller,  who  is  unpaid,  wholly  or  partly. 

A  requisite  is  that  the  buyer  ahall  have  be* 
come  insolvent,  and  that  the  knowledge  of  this 
insolvency  shell  have  come  to  the  seller  after 
dispatching  the  goods.  Insolvency,  in  this  con- 
neetion,  is  used  in  its  pc^ular  sense,  meuiing 
the  financial  oonditioo  of  one  who  esnnot  pay 
debts  falling  due  in  the  wdinary  course  of  busi- 
ness;  and  if  he  lets  cunmercial  paper  go  to 
protest,  or  b^  other  conduct  affords  the  ormnary 
opponent  evidence  of  insolvencir.  the  unpaid 
seller  is  safe  in  treating  him  as  insolvent. 

Another  requisite  is  tibat  the  goods  shall  have 
left  the  possession  of  tike  seller,  but  shall  not 
have  reached  the  possessicm  of  tiie  buyer — they 
shall  be  in  trandt  Transit  b^jns  as  soon  as 
th^  have  left  tiw  seller's  possession  for  trans- 
pratetion  to  the  buyer.  It  continues  aa  long  as 
they  are  in  possession  of  a  carrier,  or  other 
middleman,  on  their  way  to  the  buyer.  "Such 
middleman  may  be  the  buyer's  agent  for  certain 
purposes;  and  yet  if,  by  the  agreement  of  the 
parties  or  by  we  usage  of  trade,  he  is  not  a 
mere  servant  of  the  bajmt  bvt  is  •  person  inter- 
posed between  the  seller  and  the  wiyer,  havbig 
a  possession  of  his  own  and  liable.  In  his  capacity 
as  bailee,  to  an  action  by  the  buyer,  in  case  the 
goods  are  carelessly  lost  or  ndsdelivered,  the 
goods  are  still  in  transit."  Such  transit  may  be 
intercepted  hy  a  new  and  distinct  agreement  be- 
tween the  carrier  and  the  buyer,  under  which  the 
carrier  is  thereafter  to  hold  the  goods  subject 
to  new  orders  from  the  buyer.  It  is  not  inter* 
cepted,  however,  by  the  levy  of  an  execution  or 
an  attachment  on  the  goods  cm  bdialf  of  a  cred- 
itor of  the  buyer.  Such  a  levy  gives  the  creditor 
only  the  riAt  of  the  buyer;  and  that  right  is 
subject  to  the  unpaid  voidor's  right  to  stop  the 
goods.  If  a  bill  of  lading  (q.v.)  has  been  given 
to  the  buyer  by  the  seller,  its  transfer  to  a  bona 
fide  purchaser  cuts  off  the  seller's  right.  This 
comes  from  the  quasi  Dutiable  character  of  the 
bill  of  ladins  under  the  law  merchant.  Hence 
where  the  mU  ti  ladiiw  is  mariced  "nonn^i;o- 
tiable"  the  seller's  right  is  not  eat  off  a  trans- 
fer to  an  innocoit  purchaser. 

Although  no  particular  form  of  notice  is  re- 
quired, a  valid  stoppage  in  transitu  cannot  be 
made  without  a  notice  of  some  kind  to  the  car- 
rier. If  the  goods  are  in  the  hands  of  an  agent 
of  the  carrier,  notice  that  the  seller  stops  the 
goods  may  be  i^ven  to  either  the  agent  or  the 
principal.  If  given  to  tiie  latter  It  must  be 
given  at  such  time  and  under  sudi  dreumstwDtces 
that  the  principal,  by  the  exercise  of  reasonable 
diligence,  may  communicate  it  to  ttie  agent  In 
time  to  prevent  a  deliveir  to  the  buyer. 

The  exercise  of  this  right  restores  to  the  seller 


the  possession  of  the  goods,  but  does  not  revest 
title  in  him.  The  buyer  or  his  transfwee  is  en- 
titled to  the  goods  upon  paying  eash  for  them, 
bat  not  otherwise.  See  Sau,  and  omisnlt  aa- 
thorities  there  referred  to. 

STOPPEB.  A  short  length  of  rope  or  chain 
or  an  iron  Mmtrivance  used  on  board  ship  for 
checking  the  running  of  a  rope  or  chain,  or  for 
holding  it  firmly.  A  stopper  for  ropes  is  a  short 


norm  ros 


aiopFBB  roB  Bon. 

a.  rope  »t«>per;  ft,  rope  held  by  th*  eUnper;  e,  potait  when 
a  snpa  b;  d,  Kim  end  of  a.  This  b  ueuii^  beM  In  pbee  bf 
m  man  until  the  etopper  a  k  r«mov«d  from  b. 

length  of  soft  manila  secured  at  (me  end  to  the 
structure  of  the  ship;  the  other  end  is  passed 
around  the  rope  to  be  stoppered  with  a  jamming 
hitch.  It  is  used  to  keep  the  rope  from  slipping 
while  it  is  bdng  belayed  or  secured.  A  wtapper 
for  a  chain  cable  is  usually  of  wire  rope  uid 
four  to  six  feet  long.  At  one  end  it  is  spliced 
into  the  eye  of  a  hook,  and  at  the  other  has  an 
eye  formed  around  a  short  I>ar  of  iron.  The  hook 
is  placed  in  a  rinrtolt  in  the  deck,  and  the  body 
of  the  stopper  lashed  to  the  chain  by  two  tails 
of  soft  manila  rope.  When  ships  are  at  anchor 
the  chain  is  held  by  sudi  stoppers. 

STOP  SOUVDB.   See  Mutes. 

8TQBAAB  (from  store,  OF.  estorer,  ettaurer, 
from  Lat.  inttawrore,  to  renew,  make,  provide^ 
from  in,  in  +  'ttwtrare,  to  set  up;  connected 
with  Glc.  oTavp6t,  atauroa,  stake).  Since  most 
plants  absorb  or  produce  food  in  excess  of  imme- 
diate needs,  they  provide  for  temporary  or  long- 
continued  storage.  These  foods  are  transformed 
for  permanent  storage  and  mobilized  for  subse- 
quent translocation  by  specific  activities  of  the 
cell,  self-ngulated  through  irritability  (q.v.). 
Means  of  storage  are  spores,  seeds,  fiesby  fruits, 
roots,  tubers,  bulbs,  leaves,  and  stems.  As  a 
rule  the  regions  of  the  hif^er  plants  specially 
adapted  for  storage  are  thick,  fleshy,  and  abun- 
danby  supplied  with  thln-walled  parenchyma 
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eellB.  { See  Hierotjoet. )  Storage  occurs  only  in 
living  cells.  Occasionally  the  cell  walls  in  stor- 
age  regions  are  thick  and  woody,  and  in  some 
cases,  e.g.,  in  the  endosperm  oi  seeds,  the  walls 
themaelTea  are  nude  np  mainly  of  tiie  stared  ma- 
terial, reserre  cellnloae.  The  chief  forms  in 
which  reserve  food  is  stored  are  as  follows: 

Oarlxdiy'dratM.  Reserve  carbc^vdratee  are 
either  soluble,  such  as  sugars  (saccharose,  glu- 
cose, fructose,  maimose,  and  galactose)  and  inu- 
lin,  or  insoluble,  as  starch  and  cellulose  (qq.v.). 
Starch  is  organixed  into  granules  hy  tiie  leuoo- 
plasts  (q.v.)<  Reserre  cellulose  u  deposited 
upon  the  otO.  walls  «■  a  o(HDplez  earbdiydrat^ 
wnose  eon^MMition  is  nnknown,  thoudi  it  serau 
to  have  somewhat  the  same  rdations  to  ordinary 
cellulose  as  the  nwst  complex  of  the  deztrins, 
amylodextrin,  holds  to  starch.  It  is  found  es- 
pecially in  the  endosperm,  or  in  various  parts  of 
the  emoryo,  in  bud  scales,  etc 

Fats.  Fats  occur  in  the  form  of  minute  drop- 
lets  (oil)  in  the  protc^sm,  not  infreqn«atly 
acenmulated  hy  q>eeial  oi^mis  of  the  cell,  the 
lettooplasts.  liiey  are  found  In  tiie  endoroerm 
or  emlnyoa  of  seeds  (probably  in  the  seeds  (rf 
nine-tenths  of  all  seed  planta),  in  qwres,  tubers, 
and  the  wood  of  trees. 

Proteins.  Proteins  are  foimd  either  as 
amorphous  grains,  the  soHslled  aleurone,  or  as 
cijstals,  which  are  not  infrequently  associated 
with  or  embedded  in  aleurone  grains.  These  are 
sometimes  formed  by  leucoplasts,  but  at  other 
times  appear  to  be  deposited  in  the  eap  cavity 
(vacuoles)  of  oells,  where  the  protein  appears  to 
aeeumnlate  in  increasing  ooneentration  until  it 
8olidi6e8  in  the  form  of  the  vaoui^  or  in  one 
or  several  crystals.  (See  Aixuwm.)  Crystals 
of  protein  are  also  found  in  ehromatophores, 
nuclei  and  even  in  the  cytoplasm  itself.  They 
are  often  distinguished  as  crystalloids,  because 
they  have  the  capacity  of  svralling  (see  IiCBtBi- 
TION),  a  rare  quality  am(»ig  inorganic  crystals. 

Amino  Adda.  Amino  aeids  are  nitrogenous 
compounds  and  are  oHen  called  building  stones 
of  the  proteins.  Tb^  are  the  final  producto  of 
hydrolysis  of  proteins.  Most  nitrogenous  mate- 
rials are  ordinarily  translocated  as  amino  acids. 
They  are  rare  in  seeds,  but,  along  with  other 
plant  bases,  are  especially  abundant  in  the  sappy 
reservoirs,  audi  as  bulbs,  tubers,  rhizomes,  etc., 
where  they  MMiBtitnte  40  to  70  per  cent  of  the 
total  food. 

The  difforent  kinds  of  storage  materials  are 
more  or  less  definitely  associated.  Thus  the  re- 
serve food  may  etmsiat  of  proteins  and  sugar 
(e.g.,  the  pea  and  oni<m) ;  proteins  and  starch 
(e.g.,  ^e  potato,  the  embryo  of  beans,  pea,  etc.) ; 
proteins  and  oil  (e.g.,  the  endosperm  of  the 
castor  bcAn  and  the  cotyledons  of  the  soja 
bean ) ;  or  proteins,  oil,  and  reverse  cellulose 
(e.g.,  the  endosperm  of  tba  date  and  coffee) ;  or 

Sroteins  with  oils  in  the  cotyledons  and  mucilage 
1  the  endoqwrm  walls  (e.g.,  eloiver).  The  rea- 
son  for  the  special  association  of  reserve  foods 
is  not  known.  Insoluble  reserve  foods  are  only 
transportable  after  digestion  (q.v.). 

STOBAOE  BATTEST.  A  so-called  storage 
battery  or  accumulator  wh^  acted  upon  by  an 
electric  current  undergoes  certain  chemieal 
changes.  The  chemicals  which  are  thus  separated 
recombine  again  when  the  circuit  is  closed,  and 
in  uniting  give  off  a  current  about  equal  to  that 
by  which  they  were  decomposed.  Lead  for  many 
years  was  the  metal  most  commmly  used  in  a4S- 
enmnlators,  the  positive  plate  having  a  coating 


of  lead  peroxide,  PbOi,  and  the  negative  plate  a 
surface  of  spon^  lead,  but  now  the  alkaline  type 
of  storage  c«ll  is  extensivelv  used  where  an  iron- 
nickel  element  is  Inunersed  in  a  caustic  potash 
solntimi. 

In  1801  Gautherot  showed  tiist  platinum  wires 

used  in  the  electrolysis  of  saline  8olnti<»is  de- 
veloped sectmdary  onrroits,  and  in  1803  Ritter 
constructed  a  secondary  pile  of  copper  disks 
separated  by  cloths  moistened  with  a  solution 
of  sal  ammoniac  By  charging  this  a  few  mo- 
ments with  a  powerful  galvanic  battery  the  pile 
gave  a  strong  shock.  Volta,  Becquerel,  and 
others  discovered  that  i^atlanm  and  other 
metals — gold,  ^ver — save  secondary  electrie 
curroitB  when  subjected  to  eleetrolytie  action  in 
certain  solutions.  In  1842  Orove  produced  his 
celebrated  gas  battery,  which  gave  a  current  by 
means  of  uie  difference  in  polarity  of  oiygen 
and  hydrogen,  the  constituents  of  water.  In 
Faraday's  Re&earehet  he  mentions  the  hig^  con- 
ductivity of  peroxide  of  lead  at  the  n^(ative 
pole.  Cwston  Plants  was  the  first  to  apply  this 
principle,  and  constructed  in  1860  his  cell  with 
coiled  plates,  the  flrst  praeUcal  storage  batt«ry, 
which  was  afterward  devel<^>ed  and  modified  hy 
Faure,  Metzger,  Brush,  Edison,  and  others. 

Lead  storage  batteries  may  be  divided  into 
two  general  dasses:  Those  in  which  the  active 
material  Is  formed  on  the  surface  of  the  plates 
by  chemical  or  electrochemical  action,  and  those 
in  which  some  easily  reducible  salt  oi  lead  Is 
applied  mechanically.  The  former  are  known 
as  the  Plants  ^pe,  and  the  latter  as  the  pasted 
or  Faure  (rpe.  la  dtiier  case  the  eleetroljrts 
is  a  diluted  solution  of  sulphuric  acid.  While 
there  may  be  various  secondary  chemical  reac- 
tions the  final  result  is  shown  try  the  following 
equation: 

PbO,  -I-  +  Pb  =  PbSQ,  +  2H^  +  PbSO* 

+  Flirts  -  Flats      -1-  Fists    -  Fists 

Readily  from  left  to  right  Hhe  process  of  dis- 
charge is  indicated  and  from  rignt  to  left  that 
of  charging. 

Plants  OeU.  The  Plant4  cell  is  the  simplest 
form  of  storage  battery,  and  in  an  improved 
form  is  atill  much  used  where  weight  and  space 
are  of  little  importance.  The  earliest  cells  were 
formed  of  two  lead  plates  immersed  in  dilute 
sulphuric  acid  in  water.  The  plates  were 
foimed  by  rweated  diai^^  and  dischari^ii^ 
resulting  in  uie  converrim  of  tiie  surfaces  of 
the  two  plates  into  lead  peroxide  and  spongy 
lead  respectively.  The  voltage  of  a  lead-stu- 
phuric  acid  cell  is  about  two  volts.  The  Planttf 
accumulator  is  a  very  efficient  cell  when  once 
formed,  but  the  time  it  requires  for  forming  is 
its  chief  drawback.  Numerous  methods  have 
been  devised  for  hastening  this  process,  one  of 
the  most  successful  beiu  tiie  cutting  of  fine, 
deep  grooves  on  the  suruos  of  the  pUte,  thus 
increasing  the  active  surface  exposed  to  the 
electrolyte.  The  leading  types  of  Plants  plates 
are  the  central  web;  the  cast  lead,  which  has 
a  number  of  vertical  and  transverse  ribs  cast 
in  the  plate;  and  the  composite  or  pellet  type 
where  pellets  of  rolled  lead  are  forced  into  holes 
in  a  grid  of  a  hard  lead  antimcmy  alloy.  The 
Plants  l7pe  renders  good  servloe  in  a  central 
station  or  where  it  can  have  expert  attention 
and  where  it  is  r^ularly  charged  and  discharged. 

Awted  Cells.  To  avoid  the  great  loss  of  time 
consnmed  in  forming  the  Plants  cells,  Camille 
A.  Faure  in  1880  devised  the  method  of  pasting 
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»  layer  of  chemically  prepared  oaiAe  of  lead  to 
the  surface  <rf  the  phnes.  After  charging,  the 
aalt  on  the  poaitlve  plate  Ib  reduced  to  peroxide 
of  lead,  while  that  on  the  n^ative  plate  is  con- 
verted into  porous  lead.  The  chief  fault  of  the 
early  Faure  cells  was  the  disintegration  of  the 
active  material,  which  would  drop  away  from  the 
plate.  Many  methods  have  been  devised  for  hold- 
ing the  active  material  on  the  plates,  the  most 
common  of  which  is  to  cast  a  grid,  or  plate  with 
cells  or  perforaUons,  into  which  the  active  ma- 
terial is  pressed.  Most  modern  cells  are  made 
with  perforated  negative  plates  of  this  descrip- 
tion; the  positive  plates  are  usually  made  by 
some  modihcation  of  the  Plants  process.  The 
pasted  type  is  lifter  and  is  preferred  for 
stand-by  service,  and  where  high  capacity  and 
minimum  weight  are  desired,  as  in  electric  ve- 
hicles, for  lighting  and  starting  motor  vehicles 
and  similar  purposes. 

In  one  of  ttie  most  imwoved  forms  of  batteries 
of  the  pasted  type,  the  Sbdde^  the  poaitive  plate 
is  formed  by  a  grid  ccMnpoeed  ot  a  number 
of  parallel  vertical  metal  rods  united  to  top  and 
bott<Hn  frames,  the  former  provided  with  the 
usual  connecting  devices.  Each  vertical  rod 
forms  a  core  which  is  surrounded  by  a  cylindri- 
cal pencil  of  peroxide  of  lead,  tiiis  being  inclosed 
by  a  hard  rubber  tube  with  horizontal  slits 
through  which  tiie  electrolyte  has  access  to  the 
active  material,  but  whldi  are  so  fine  as  to  pre- 
vent the  latter  washinff  out.  The  negative  plates 
are  of  the  usual  lead  Incased  in  rulmer  and  sep- 
arated from  the  positive  by  a  wood  vmeer  and 
rubber. 

EdlBon  Battery.  Numerous  attempts  have 
been  made  to  devise  a  storage  battery  of  lifj^ter 
materials,  and  of  more  robust  construction,  but, 
with  the  oiception  of  Edison's  iron-nickel  bat- 
tery, such  batteriea  give  littie  promise  of  com- 
mercial success.  The  plates  of  the  Edison  bat- 
tery  consist  of  shallow  perforated  pockets  or 
tubes  of  nickel-plated  steel  held  in  a  sheet-stee! 
frame  or  grid.  The  perforated  steel  tubes  form- 
ing the  positive  plate  contain  alternate  layers 
of  pure  nickel  flake  and  nickel  hydrate.  The 
boxes  forming  the  native  plate  contain  finely 
divided  oxide  of  ir<m.  The  tubes  and  pockets 
are  fastoied  firmly  in  the  grids,  and  the  plates 
Uius  formed  are  placed  on  connecting  rods  and 
held  firmly  by  nuts,  the  positive  and  negative 
plates  being  separated  by  strips  of  hard  rubber. 
All  are  indosed  by  a  steel  container.  The  elec* 
trolyte  is  a  21  per  cent  solution  of  potassium 
hydrate  with  a  small  amount  of  lithium  hydrate 
added.  The  operatim  of  the  battery  depends 
up<Hi  the  ozidmon  and  reduction  of  metals  in 
an  electrolyte  which  does  not  diseolve  and  does 
not  cfHnbine  with  the  metals  or  their  oxide.  In 
charging,  the  current  decomposes  the  solution, 
releasing  oxygen,  and  oxidizes  the  nickel  com- 
pound to  the  peroxide  state,  and  reduces  the 
iron  compound  in  the  negative  plates  to  a  spongy 
mass.  In  discharge  the  acti(«  is  reversed.  The 
average  voltage  during  dischu'ge  is  about  1.25. 
For  equal  capacity  the  Edism  battery  occupies 
about  the  same  volume  but  weighs  much  less 
than  a  lead  battoy.  Am<Hig  ue  advantages 
claimed  for  it  are  that  it  may  be  charged  and 
discharged  without  expert  attention,  for  it  is 
not  injured  by  occasional  improper  charging  nor 
is  it  permanently  injured  by  short  circuits.  It 
is  stronger  mechanically,  for  the  steel  container 
will  withstand  hard  usage  and  it  Is  not  affected 
by  aevere  vibration  and  concussion.   It  does  not 


give  off  obnoxious  sases,  thou^  the  bydiogm 
and  oxygen  produced  must  be  taken  care  of.  as 
they  may  form  an  explosive  mixture.  The  Edi- 
son battery  can  be  left  idle  either  charged  or  un- 
charged for  months,  and  does  not  require  fre- 
quent examinaticna  of  the  density  of  the  elec- 
trolyte. 

Storage  batteries  have  foimd  application  for 
propulsi<Hi  of  electric  vehicles  and  boats,  for 
industrial  tmeks  and  tractors,  for  mining  lo- 
comotives, for  house  lighting,  for  railway  tuock- 
si^al  systems,  for  car  limiting  on  railways,  for 
miners'  lamps,  for  r^iuar  or  emergency  use 
with  wireleee-tel^fraph  installations,  and  for 
ignition  purposes  with  gas  or  gasoline  engines. 
Ilieir  use  in  submarine  torpedo  boats  to  supply 
energy  for  the  motors  when  running  submerged 
is  now  an  important  application.  The  cells 
must  be  charged  by  generators  drivrai  by  inter- 
nal combustion  engines. 

Storage  batteries  are  empk^ed  also  in  many 
central  itationa  to  aid  the  dynauoe  in  case  of  an 
emeigency — stand-1^  servioB — or  at  the  time 
of  the  maTim^iTMi  output,  and  to  act  aa  equalizers 
or  reservoirs  of  electrical  energy,  taidi^  the 
peak  of  the  load,  or  in  the  case  of  a  small  sys- 
tem carrying  the  day  load.  In  large  central  sta- 
tions  storage  batteries  are  also  used  for  resen'e 
current  for  exciters.  The  ^deney  varies  con- 
siderably in  laboratory  testa,  but  in  commercial 
practice  nmi  fnxn  70  per  cmt  down. 
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STO'AAZ  (Lat.  atoram,  atyraai,  from  Gk. 
aripai,  a  fragrant  reun).  A  fragrant  resinous 
sulffitance,  the  styrax  of  the  ancients,  obtained 
from  the  storax  tree  {Btyraa  officinale)  of  the 
family  Styracacee,  native  of  the  Mediterranean 
region.  Storax,  which  exudes  from  wounds  in 
the  bark  and  hardens  in  the  air,  appears  in  the 
form  of  reddish-yellow,  opaque,  soft,  adhesive 
tears  about  Uie  size  of  a  pea,  or  in  dry,  brittle 
masses,  wrapped  in  the  leaves  of  a  kind  of  reed. 
It  has  a  pleasant  odor  and  an  aromatic  taste, 
and  was  formerly  much  used  in  medicine.  Ben- 
zoin gum  (q.v.)  is  the  product  of  a  species  of 
Styraa.  Sev^al  species  of  Styram  shrubs,  and 
small  trees,  with  snowy  white  flowers,  occur  in 
the  southern  United  States. 

ST(yBEB,  Beluht  (1847-  ).  An  Amer- 
ican lawyer,  bom  in  Cincinnati,  Ohio.  He  grad- 
uated at  Harvard  in  1867,  practiced  law  in  Cin- 
cinnati, and  was  a  member  of  Congress  in  1891- 
95.  He  served  as  Minister  to  Belgium  in  1897- 
99,  and  to  Spain  in  1899-1902,  and  in  the  Utter 
year  was  appointed  Ambassador  to  Austria-Hun- 
gary. The  reported  activity  of  Storer,  and  par- 
ticularly of  Mrs.  Storer,  in  Roman  Catholic 
efforts  on  b^alf  of  Mgr.  Irdaud,  whose  friends 
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wished  to  see  him  Cardinal,  led  to  Storer's  dis- 
missal by  President  Roosevelt  early  in  1906. 
Ctmsult  Letter  of  Bellamy  Storer  to  the  Presi- 
dent and  the  Uembert  of  his  Coitnef,  November, 
1906  { 1906)  for  the  oorreepondoioe  of  I^vsident 
Roosevelt  and  the  Stwws  relative  to  their  eon- 
troversy. 

STO^OEIL  David  HnifFHBKTS  (1804-91).  An 
American  physician  and  naturalist.  He  was 
born  in  Portland,  Me.,  and  graduated  at  Bowdoin 
in  1822.  After  studying  medicine  he  settled  in 
the  practice  of  his  profession  in  Boston.  In 
1854  he  was  called  to  the  chair  of  obet^ics  and 
medical  juriflprudcnoe  in  the  Harvard  Medical 
School.  Storer  was  president  the  American 
Medical  Association  in  1866.  He  published :  Ae* 
port  on  the  leMhyology  and  Serpetology  of 
Maaaaohtttetta  ( 1839) ;  Synopate  of  the  Fiahes  of 
yorth  America  ( 1846) ;  History  of  the  Fishes  of 
Massachmetts  (1867).  For  D.  H.  Storer's  son 
see  Stokeb,  Francis  Hituphbets. 

STOKEB,  Francis  Huhfhsbys  (1832-1914). 
An  American  agricultural  chemist,  son  of  David 
H.  Storer.  He  was  bom  in  Boston  and  studied 
at  Harvard  (8.B.,  186S).  and  abroad  at  Heidel- 
ber|^  Freiberg,  Tharandf  and  Paris.  In  1861- 
53  he  was  assistant  to  Prof.  J.  P.  Cooke  in  Har- 
vard, in  1853-64  chemist  to  the  United  States 
NortJi  Pacific  Exploring  Expedition,  and  in 
1857-65  analytical  and  consulting  chemist  in 
Boston.  In  1865  he  accepted  the  chair  of  gen- 
eral and  industrial  chemistry  in  the  Massa- 
chusetts Institute  of  Technolo^,  and  in  1870 
that  of  agrieultnral  chemistry  m  Harvard,  be- 
coming dean  of  ttie  Buaooy  InsHtuticra  in  1871. 
He  retii^d  in  1907-  Storer  was  a  fdlow  of  the 
American  Academy  of  Arts  and  Sciences  and  a 
member  of  many  other  scientific  societies.  The 
researches  on  the  hydrocarbons  which  be  carried 
on  with  C.  M.  Warren  have  become  classic,  but 
be  is  especially  well  known  for  bis  work  on  the 
methods  of  teaching  chemist^,  which  he  de- 
veloped in  conjuncnon  with  Charles  W.  Eliot 
(q.v.)  white  at  the  Ifossachusetts  Institute  ot 
Technolc^.  Their  book,  A  Manual  of  Inorganic 
Chemistry  (1869),  representing  a  great  advance 
in  ^e  methods  of  treating  the  subject,  became 
very  p<^ular.  Of  notable  importance  also  was 
Storer's  Agricultwe  in  Some  of  its  Relations 
tdth  Chemistry  (1887;  7th  ed.,  3  vols.,  1897). 
He  also  publidied  A  Dictionary  of  Solubilities 
of  Chemioai  BubHonoes  (1864);  Manual  of 
Qualitative  Chemical  Anaiysis  ( 1868 ;  16th 
1892),  with  Eliot;  Elemmtary  Manual  of  Chem- 
istry (1894)  and  Manual  of  QuaHtatioe  Ana- 
lysis (1899),  both  with  W.  B.  Lindsay. 

STCyitET,  MoconELD  ( 1845-  ) .  An 
American  lawver  and  publicist,  born  at  Kox- 
bury,  Mass.  He  graduated  at  Harvard  in  1866, 
studied  at  the  Harvard  Law  School,  and  in  1869 
was  admitted  to  the  bar.  In  1867-60  he  was 
private  secretary  to  Senator  Charles  Sumner, 
and  in  the  latter  year  bc^n  the  practice  of  his 
profession  in  Boston.  He  was  prominent  in  the 
"Mugwump"  movement  of  1884.  In  1900  he 
was  defeated  for  Confess.  Storey  served  as 
president  of  the  American  Bar  Association  in 
1S96,  of  the  Anti-Imperialist  League  after  1905, 
and  of  the  National  Association  for  the  Ad- 
vancement of  the  Colored  People  in  1910-13.  He 

gublished  Charles  Sumner  ( 1900 )  in  "American 
tateonen  Series";  The  Reform  of  Legal  Pro- 
cedure  (1911);  Ebenezer  Rockwood  Hoar,  a 
Memoir  (1911),  with  E.  W.  Emerson. 
8T0BS  (AS.  store,  OHG.  sforah,  Ger.  Storeh, 


stork).  The  popular  name  for  a  family  of 
birds,  the  Ciooniidfe,  allied  to  the  herons  and 
ibises.  Th^  are  large  birds,  with  long  legs, 
half-webbed  toea;  the  bill  longer  than  the  head, 
straight,  strong,  pointed,  «id  without  any 
groove;  the  nostrils  merced  longitudinally  in 
the  homy  substance.  The  niecies  are  about  25 
in  number.  The  common  mAte  stork  (Oioowia 
alba,  or  cioonia),  a  mi^^toiy  native  of  the 
greater  part  of  the  Old  Worli^  is  about  three 
and  a  half  feet  in  length.  The  head,  neck,  and 
whole  body  are  pure  white;  the  wings  partly 
black;  the  bill  and  legs  red.  The  neck  is  long, 
and  gen«rally  carried  in  an  arched  form;  the 
feathers  of  the  breast  are  long  and  pendulous, 
and  the  bird  often  has  its  bill  half  hiddra  among 
them.  Tlie  storic  frequenta  marshy  places,  feed- 
ing on  eels  and  other  fishes,  batrachians,  reptiles, 
young  birds,  and  small  mammals.  It  makes  a 
rude  nest  of  sticks,  reeds,  etc.,  on  the  tops  of 
tall  trees,  or  of  ruins  or  disused  chimneys.  The 
stork  has  no  voice.  Its  flight  is  powerful  and 
very  high  in  the  air.  Another  species,  the  black 
stork  {Cioonia  nigra),  rather  smaller,  the  plum- 
age of  the  uppor  puis  glos^  blade,  the  under 
parts  white,  is  also  commtMi  in  many  parts  of 
Europe,  Asia,  and  Africa.  The  South  American 
stork  {Dissoura  or  Euwenura  maguari)  is  very 
similar  to  the  common  stork.  It  is  found  on 
the  pampas  of  Argentina ;  and  where  mice  and 
frogs  are  abundant  hundreds  of  these  birds  will 
congregate. 

The  only  birds  of  this  family  occurring  in 
Nuth  America  are  the  wood  ibises  ot  the  South- 
era  States  and  tiie  jabini  (q.v.).  They  are 
large  birds,  three  and  a  half  feet  long,  with  the 
head  and  neck  bare,  wings  and  tail  black,  and 
rest  of  plumage  white.  'lliey  are  found  in  large 
flocks  and  nest  in  colonies.  See  Adjutant; 
Marabou;  SHOEsnx;  etc.;  and  Colored  Plate  of 
Wadkbs. 

STOBH  (AS.  storm,  Ger.  Sturm,  storm;  prob- 
ably connected  with  Gk.  4pfi4,  Aornrf,  attack). 
Any  unusual,  severe,  or  destraetiire  atmoqdieric 
phenomenon — a  windstorm,  sandstorm,  toraado, 
typhoon,  or  hurricane,  in  whidh  wtaid  is  tiie  de- 
structive agent;  rain,  hail,  or  snow,  monsoon, 
cloudburst,  or  flood,  in  which  the  precipitation 
is  the  prominent  feature;  a  thunderstorm  in 
which  the  thunder  is  impressive  and  the  light- 
ning is  destructive;  a  btizsard,  in  which  com- 
bined cold  wind  and  snow  is  tJie  prominent  fea- 
ture. All  these  storms  attend  the  flow  ol  air 
fnun  areas  of  high  to  those  of  low  barcmetric 
pressure — so-call^  storm  centres  or  "Iowa."  In 
general  the  winds  blow  around  and  in  towards 
these  low  areas,  thereby  g«ierating  still  lower 
barometric  pressures  near  the  cmtra  The  air 
below,  being  forced  to  rise  above  the  earth's 
surface,  expands,  cools,  and  precipitates  its  ex- 
cess of  moisture^  therein  prodwdng  rain,  snow, 
or  haiL 

Storms  are  often  classified  aa  attending  wreaa 
of  low  pressure  (<grclonie  «t<Mmu) ;  or  as  attend- 
ing areas  of  high  pressure  (anti-cyclonic).  In 
all  cases  the  flow  of  the  air  is  primarily  due  to 
differences  of  density;  the  denser  air  is  drawn 
by  gravity  to  the  earth's  surface.  The  centrif- 
ugal tendency  due  to  the  diumal  rotation  of 
the  earth  also  pushes  the  denser  air  towards  the 
equator  harder  than  it  does  the  lighter  moist 
air.  For  both  reasons,  therefore,  the  lij^ter 
is  raised  by  the  denser  air,  and  ovet^ows  towards 
the  pole.  Kow  a  body  on  the  earth's  surface  and 
in  motion  relative  to  it,  while  at  the  same  time 
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rotating  with  it,  will  appear  to  an  obeerver  on 
the  earth  to  be  deflected  towards  the  right  hand 
as  it  moves  forward  in  the  Northern  Hemisphere, 
hut  to  the  left  band  in  the  Southern  Hemi- 
sphere^  Br  virtue  of  this  deflection  the  winds 
tbat  are  blowing  towards  a  r^on  of  low  pres- 
sure acquire,  each  for  itself,  a  deflection  towards 
the  right  or  the  left  respectively,  bo  that  instead 
of  flowing  radially  inward  towards  the  centre 
they  whirl  around  it  in  an  inflowing  spiral 
curve.  The  direction  of  the  whirling  inflow  in 
eztmsive  storms  is  invariably  the  same  in  each 
hemisphere  because  of  the  constant  action  of 


and  especially  to  the  so-called  general  circula- 
tion of  the  atmosphere.  The  frequency  of  storms 
and  the  general  types  of  storm  paths  are,  of 
course,  bMt  known  for  the  continental  portions 
of  the  Northern  Hemisphere,  but  there  are  also 
sufficient  data  for  the  oceanic  regions  to  justify 
an  attempt  at  presenting  the  accompanying 
sketch  chart  of  the  Northern  Hemisphere  show- 
ing the  general  character  and  track  of  the  storm 
paths.  (See  Fig.  1.)  This  chart  shows  by  its 
numerous  lines  and  arrow  heads  the  occurrence 
and  the  direction  of  motion  of  storm  centres 
along  the  lines  of  greatest  frequency,  so  far  as 


FlQ.  1.     CHART  BHOWINO  BTOBH  PATHS. 


the  earth's  deflective  influence  upon  each  in- 
dividual particle  of  air  in  motion.  By  reason 
of  this  circulation  an  outward  centrifugal  pres- 
sure is  produced,  and  the  pressure  gradient  over 
the  region  of  the  storm  is  much  greater  than  it 
would  be  if  the  winds  flowed  directly  to  the 
centre,  without  any  spiral  circulation.  In  ex- 
tensive storm  areas  this  general  tendency  of 
the  lower  winds  to  circulate  aroimd  a  centre 
may  exist  over  a  region  a  thousand  miles  or 
even  more  in  diameter. 

As  far  as  possible  the  paths  pursued  by  storm 
centres  durmg  past  years  are  plotted  upon 
charts,  then  classifled  according  to  their  gen- 
eral characteristics  and  studied  with  reference 
to  their  relations  to  the  topography  of  the 
continents  and  the  general  distribution  of  the 
barometric  pressure,  temperature,  and  moisture, 


now  known.  The  Arctic  region,  northern  Africa, 
and  Central  Asia  must  be  considered  as  blanks; 
we  have  no  daily  maps  for  these  regions,  and 
only  know  that  general  cyclonic  storms  are  infre- 
quent in  Africa  and  Asia.  The  chart  shows  that 
storm  centres  move  slowly  westward  when  within 
the  tropics  and  also  slowly  towards  the  pole,  but 
move  more  rapidly  eastward  between  the  tropics 
and  the  Arctic  circle,  as  well  as  more  rapidly 
northward.  The  zone  of  greatest  storm  fre- 
quency lies  between  lat.  45°  and  56".  In  gen- 
eral the  path  of  any  observed  storm  may  be 
predicted  on  the  basis  of  a  simple  study  of  this 
chart  of  storm  tracks.  But  individual  tempo- 
rary departures  from  average  conditions  are  so 
great  tnat  in  actual  weaUier  forecasts  it  is 
necessary  to  allow  these  general  maps  of  types 
and  averages  to  have  only  a  very  slight  influence 
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npfu  the  work.  It  is,  in  fact,  always  necessary 
to  consider  what  a  special  storm  has  been  doing 
during  the  preceding  few  days,  and  to  what  ex- 
tent it  is  nonnal,  and  to  what  extent  abnormal, 
«8  to  the  directiMi  and  velocHy  of  it*  UMtion, 
and  the  rate  of  its  increase  or  decrease  in  in- 
tensity. This  cam  toly  be  dono  by  a  careful 
comparison  of  several  socoessive  weather  maps. 
As  tiiese  maps  are  made  up  at  least  twice  a  day 
(sometimes  oftener),  the  forecaster  is  in  a  po- 
sition to  say  how  fast  the  storm  is  moving  and 
whether  it  is  intensi^ng  or  dying  away. 

The  great  irregularities  in  individual  storm 
paths  may  be  appreciated  by  studyii^  the  ac- 
companying  chart  <Fig.  2)  showing  the  tracks  of 
centres  of  low  pressure  over  the  United  States. 
The  most  severe  storms  are  tiie  hurricanes  that 
heffixL  in  the  tropical  portion  of  the  Atlantic, 


A  full  presentation  of  work  upon  this  subject  by 
students  during  the  past  century  will  be  found  in 
Lehrbvch  der  Meteorologie,  by  Prof.  Dr.  Julius 
Hann  (3d  ed.,  Leipzig,  1914-lfi).  In  his  recent 
work  A  MeteorologiMl  Treatise  on  the  Oircuta- 
Hon  and  Radiation  in  the  Atmosphcre$  of  the 
Earth  and  the  Bun  (New  York,  1916)  Pro- 
fessor Bigelow  brings  tcwetiier  in  Uieir  most 
revised  form  all  his  matoematieal  conclusions. 
Consult,  also:  "Contributions  to  Meteorology," 
by  Professor  Lomnis,  as  revised  and  publiabed 
in  the  Memoirs  of  the  National  Academy  of 
Sciences,  vols,  iii,  iv,  and  v  (Washington,  1885, 
1887,  and  1889 ) .  The  details  of  current  storm 
pheDomena  are  published  regularly  by  the 
Weather  Bureau  in  the  Momthly  Weathw  Re- 
vieu>.  The  physical-mathematical  theories  have 
been  further  developed  in  numerous  memoirs. 


Fro.  S.  nucss  ow  emnns  or  low  axsas. 


move  westward  and  northward  into  the  South 
Atlantic  or  Gulf  States,  then  turn  towards 
the  northeast  and  disi^pear  while  still  moving 
towards  Europe.  The  paths  pursued  by  generu 
cyclonic  storms  are  apparoitly  determined  by  the 
so-called  general  circulation  of  the  atmosphere, 
but  are  modified  considCTably  by  the  formation 
of  cloud  and  rain  or  snow  attending  tJie  storm. 
For  the  annual  and  geographical  distribution  of 
cyclones  of  high  velocity  in  the  United  States, 
consult  a  paper  by  Hanzlik  in  Monthly  Weather 
Review  for  August,  1904. 

Bibliography.  The  mechanical  and  thermal 
problems  connected  with  the  generation  and  main- 
tenance of  storms  are  set  forth  without  technical 
mathematics  by  Prof.  William  Ferrel  in  his 
Popular  Treai%»e  on  the  Winds  (2d  ed.,  New 
York,  1898).  They  are  discussed  most  elabo- 
rately in  a  technical  manner  by  Prof.  F.  H. 
Bigelow  in  his  Report  on  Ii^emational  Cloud 
Work  (published  as  vol.  ii  of  the  Report  of  the 
Chief  of  the  Weather  Bureau  for  1898 ) .  See  also 
his  Storms,  Storm  Tracks  and  Weather  Forecast- 
ing, U.  S.  Weather  Bureau  Bulletin  20  (1907). 


The  current  literature  is  contained  in  the  snc- 
cessive  volumes  of  the  Meteorologisohe  Zeitschrift 
( Berlin ) ;  Bowie  and  Weigbtman,  Types  of 
Storms  of  the  United  States  and  Their  Average 
Movements  (Washington,  1914). 

STOBX,  storm,  6u8TAT  (184S-lft03).  A 
Norwegian  historian,  bom  in  Lom.  He  studied 
at  Chnstiania,  becoming  professor  of  history  in 
1877.  His  publications  include  many  historical 
articles  in  (jlerman  and  Scandinavian  journals. 
They  include  Sagnkredsene  om  Karl  den  Store  og 
Didrik  af  Bern  (1874),  Kritiske  bidrag  til 
vikingetidens  hittorie  (1878),  and  a  translation 
of  Snorre  Sturluson's  Kongesagaer  (1897),  on 
which  he  had  previously  written  his  Snorre 
BtuHastma  histwinkrivniing  (1873).  He  edited 
Momumenia  hiatoirioa  norvegica,  ( 1880 ) .  In 
1900  the  Norw^^ian  Storthing  appropriated 
20,000  kroner  for  a  popular  edition  of  Storm's 
Dano-Norwegian  rendering  of  the  H^mskringla 
( 1886—89) 

8T0BU,shtdrm,THn>D0B  (1817-88).  A  Ger- 
man [K>et  and  novelist,  one  of  the  great  masters 
of  that  peculiarly  German  creation,  the  short 
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atory  of  character  and  sentiment.  He  was  horn 
at  Husum,  Schleswi^,  on  Sept  14,  1817,  Btadied 
jurisprudence  at  Kiel  and  Berlin,  and,  return- 
ing to  Kiel  in  1839,  became  intimate  with  the 
brothers  Tlieodor  mnd  Tycho  Monunsm,  poetry 
being  the  bond  of  union,  especially  their  mutual 
admuratfon  for  the  Swablan  port  MOrike.  The 
result  was  the  publication  of  the  Liederbu^ 
dreier  Freunde  (1843),  now  very  rare,  which 
contained  Storm's  first  essays  in  poetry.  For 
tea  years  he  practiced  law  in  hia  native  town 
and  returned  to  it  as  Landvogt  in  1864,  having 
entered  the  Prussian  civil  service  in  1853,  and 
occupied  judicial  oflSces  at  Potsdam  and  Heili- 
genstadt,  near  QOttingen.  In  1880  he  retired  and 
settled  at  Hademanehen,  in  Ht^stein,  where  he 
died  on  July  4,  1888. 

Storm  began  his  literary  work  at  Husum  by 
collecting  popular  sagas  and  stories  of  Schleswig- 
Holstein,  then  asusted  Biematzki  in  editing  his 
Volkthnt^  in  which,  besides  some  exquisite 
lyrics,  his  first  three  important  stories,  Martha 
und  ihre  Vhr  (1848),  Im  8aal«  (1849),  and  Jm- 
metuee  (1850;  OSth  ed.,  1807),  appeared.  The 
Ust-named  novelette  the  authOT's  most  popular 
and  perhaps  his  most  characteristic  work,  was 
the  crowning  achievement  of  his  first  period. 
Through  various  translations  it  has  become 
familiar  to  English  readers.  Of  about  a  dozen 
stories  written  during  the  11  years  of  absence 
from  his  native  soil,  7m  8otmenscheit^  (1854) 
and  Angelica  (1855)  are  sketches  of  by-gone 
days,  tinged  with  the  elegiac  melancholy  which 
pervades  most  of  the  autiiw's  stories;  Im  Sehloaa 
(1861)  and  Von  jenteiu  de»  Meerea  (1864) 
boast  of  happy  endings,  and  Auf  der  Vniver»itat 
(1882)  is  the  most  ambitious  story  of  this 
period — scenes  from  his  own  student  life  being 
charmingly  interwoven.  Die  Regentrude  ( 1864 ) 
Is  the  b^  of  several  delicious  fairy  tales.  With 
Storm's  return  to  Husum  in  1864  his  work  en- 
ters an  essentially  new  phase,  in  which  the  pas- 
sive retrospective  novel  gives  place  to  a  more 
active  and  dramatic  form  of  romance.  On  the 
one  hand  is  here  to  be  considered  a  series  of 
chronicle  tales,  written  in  a  quaint  style,  com- 
prising Der  8pieg€l  dea  Cypriamta  (1865),  a 
romantic  tale  of  the  Thirty  Years'  War,  Aqaia 
Submertuf  ( 1876) ,  ««no(a  (1878),  Zur  Chrowik 
von  OrieghuM  (1884),  and  Ein  Feat  auf  Hader- 
alevhum  (1885) ;  on  the  other  hand  some  artist 
tales,  such  as  Em  atiller  Muaikant  (1674)  and 
Pfyohe  ( 1875 ) .  On  psycbolf^cal  lines  are 
Viola  Tricolor  (1873),  Caraten  Curator  (1878), 
John  Rietc  (1885),  Ein  Bekenntnit  and  Der 
Schimmelreiter  (1888).  Nor  should  the  delight- 
ful children's  storv  Pole  Poppenspdler  { 1874)  be 
forgotten.  Consult  SchUtze,  Theodor  Storm,  tein 
Lebm  und  «etfie  Dichtung  (Berlin,  1887) ;  Wehl, 
Theodor  Storm,  ein  SUd  aeinet  Lebena  und 
Sehaffent  (Alt<nus  1888);  Stem,  Btudien  sur 
Littwatw  der  O^emoart  (Dresden,  1895) ; 
Robertson,  in  The  Oentleman's  Magaeine  (Lon- 
don, 1896) ;  Remer,  Theodor  Storm  als  nord- 
deutscher  Dichter  (Berlin,  1897)  ;  and  Gertrud 
Storm,  T.  Storm  (2  vols..  Berlin,  1911-12). 

STOBK  ANB  STBESS  (Ger.  Sturm  und 
Drang).  The  name  of  an  emanciatory  movement 
in  German  literature,  usually  considered  as  reach- 
ing its  height  in  the  decade  1770-80.  It  re- 
ceived the  title  from  that  of  a  typical  drama 
by  Klinger  (1770).  who  wrote  under  the  in- 
flumce  of  Ronasean,  with  "nature,"  "originality," 
and  "genius"  as  his  watchwords.  To  this  move- 
ment belong  Goethe's  QStt  von  Berlidtingen, 


Schiller's  Die  Riuber,  and  countless  works  of 
similar  striving  but  inferior  worth.  Consult  A. 
Sauer,  StUrmer  und  Dr&nger,  in  Joseph  KQs- 
schrer,  Detttedte  National-Litteratur,  vols. 
7»-«l  (Stuttgart.  1888).  See  Qmaus  Lmu- 

TUBE. 

STOBJC    AND    WSATHBB  SIONAI& 

Flags,  semaphores,  lanterns,  steam  whistiee,  and 
other  devices  exhibited  or  sounded  to  inform 
mariners  and  others  of  approaching  storms  or 
unusual  weather  oondititms.  The  use  of  such 
warnings  resulted  from  personal  studies  in  more 
or  less  cooperation  about  1860-60.  Storm  and 
weather  signals,  prc^erly  so  called,  began  to  be 
displayed  about  1863  in  England  by  Ci4}tain 
Fitzroy;  in  France  Levemer;  uid  in  Bel- 
gium by  Buys-Ballot.  The  American  ^atem  of 
observations  began  in  1870'  and  storm  signals 
were  first  displayed  in  the  autumn  of  1871.  At 
the  present  time  every  civilized  nation  and  every 
port  of  any  importance  has  some  mrthod  of 
signaling  or  otherwise  informing  navigators  of 
approaching  storms.  Among  the  systems  that 
are  now  in  use  are  the  f(^lowing: 

The  semi^hore  is  a  simple  vertical  post  hmv- 
ing  two  or  more  arms  attached  that  can  be  set 
at  different  angles  witiii  the  vertical.  The  sema- 
phore was  introduced  as  a  telegraphic  apparar 
tus  about  1790,  and  numerous  semaphore  sta- 
ticms  are  still  maintained  in  Europe  and  in  va- 
rious colonies.  See  Signalikg  and  Teudoraph- 
IKG,  MlUTABT. 

The  Dutch  and  Belgian  aSrodinoscope  (q.v.) 
was  a  modified  senuiphore,  in  which  the  posiuon 
of  the  arm  indicatea  the  direction  of  the  baro- 
metric gradient  and  consequently  of  the  wind 
that  is  nearly  perpendicular  to  uiat. 

In  1910  the  International  Meteorolt^cal 
Committee,  meeting  at  Berlin,  adc^ted  a  system 
of  international  local  day  signals  which  they 
recommended  to  the  weather  services  throughout 
tiie  world.  The  signals  are  shown  bdow  and 
indicate  that  a  gale  is  to  be  expected  beginning 
with  the  wind  stated: 


Cones  to  be  hoisted  in  vertical  line  separated 
by  a  distance  eqiuU  to  the  length  of  the  slant 
Ime  of  the  cone. 

In  1913  the  same  committer  meeting  at 
Rome,  adopted  two  codes  of  international  storm 
signals,  one  for  stations  using  three  lanterns 
and  one  for  countries  using  two  lanterns.  As 
with  the  day  signals  these  indicate  a  gale  be- 
ginning with  the  wind  stated. 

The  lanterns  to  be  not  less  than  two  meters 
^>art.  No  night  signal  for  a  hurricane  selected 
for  recommendation. 

These  international  stcM-m-waming  signals  are 
not  obligatory  on  the  nations  represented  at  the 
Meteorological  Congresses,  and  have  not  been 
widely  adopted  (in  toto)  as  yet.  Great  Britain 
announced  her  httention  of  adopting  the  above 
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code,  using  three  lanterns,  b^inning  in  1914. 
Germany  uses  the  international  day  signals 
(omitting  the  hurricane  signal)  and  supple- 
ments them  with  a  cautionary  ^here  or  red 
flags;  1  red  flag  meana  the  wind  will  veer,  2 
red  flan  mean  the  wind  will  haitk.  The  iiiriit 
signal  IS  one  red  light.  Holland  follows  the 
German  system,  but  uses  black  flags  instead  of 

(For  ootutrias  urine  ^bne  buiteraa) 


is  the  two- lantern  type  but  employs  a  three- 
lantern  signal  for  severe  storms  or  hurricanes. 

Signals  for  the  weather  forecaats  are  as  fol- 
lows: 


No.  1. 


No.  2. 


No.  8. 


No.  4. 


No.  5. 


NW. 

sw. 

NE. 

BE. 

White 

Red 

White 

Red 

rJ. 

■4 

White 

White 

White 

White 

(For  oountrka  oIdb  two  lutteru) 

NW. 

BW. 

NB. 

BE. 

R«d 

White 

Red 

White 

Bid 

White 

White 

red.  France  uses  the  international  day  aignab 
bat  haa  no  night  signals.  Spain  has  tried  tiie 
international  aignals  for  day  and  night  (two- 
lantern).  Canada  proposed  to  adopt  the  biter- 
national  day  signals,  but  used  the  United  States 
ni^t  signals  in  1013.  The  symbols  and  signals 
used  at  the  ports  of  the  Orient  depend  upon  the 
nationality  of  the  port. 

The  arrangement  of  flags  used  in  tiie  United 
States  by  ttie  United  States  Weather  Bureau 
for  storm  warnings  differs  from  that  for  weather 
forensts  and  is  shown  in  the  accompanying  il- 
lustrations. 

Btonn  wandnci 


Fair         Rain      Local  Rain       Tern-  Cold 
Weather    or  Soow      or  Snow      perature  Wave, 

nrraBPBBTATTON  or  displats. 

No.  1,  alone,  indicatee  f&ir  weather,  stationary  tempera- 
ture. No.  2,  alone,  rain  or  snow,  stationary  temperature. 
No.  3,  alone,  local  rain  or  enow,  stationary  temperature. 

No.  1.  with  No.  4  above  it,  fair  weather,  wanner.  No.  1, 
with  No.  4  below  it,  fair  weather,  colder.  No.  2,  with  No.  4 
abore  it,  raio  or  anow,  warmer.  No.  3,  with  No.  4  below  it, 
rain  or  aoow,  otdder.  Ho.  3,  with  No.  4  above  it,  local  nun 
or  snow,  warmer.  No.  8,  with  No.  4  bdow  It,  looal  raio  or 
SQow,  ocuder. 

When  a  steam  whistle  is  used  for  weather 
signals  a  warning  blast  of  from  16  to  20  seconds' 
diuration  is  first  sounded  and  then  the  longer 
blasts  (4  to  6  seconds),  which  refer  to  weather, 
and  the  shorter  blasts  (1  to  3  seconds),  which 
refer  to  temperature,  the  former  being  sounded 
first.  The  signals  are  as  follows:  One  long 
blast,  fair  weather;  two  long,  rain  or  snow; 
three  Itmg,  local  rain  or  snow.  One  short  blast, 
lower  tonperature;  two  short,  higher  tempera- 
ture; three  short,  cold  wave.  The  signals  may 
be  repeated  to  avoid  error.  For  an  account  of 
storm  and  weather  signals  which  have  been 
used  in  the  United  States  consult  Monthly 
Weather  Review  (Washington,  September,  1914). 

The  international  code  of  maritime  weatiier  sig- 
nals together  with  a  list  of  the  iroather  signals  in 
use  by  various  oountriee  is  ^ven  in  a  jniblication 
of  the  Meteorological  OfDof,  London  (M.  0.  206). 
mtitled  Codea  of  siffnaU  adopted  and  recom- 
mended .  .  .  toffether  toith  a  list  of  the  maritime 
weather  eignala  at  pres- 


HurrioBDe 
warning 


NE.  Winck 


SB.  Winds 


NW.  Winds 


8W.  Winds 


BXPLAMATIOM  OT  tTHITED  aTATIB  WUTHBR  BVBBAtT  »TOUf 

AND  BunniCAira  wuinNOS. 

8mail  era/t  tparning, — A  red  pennant  indioatea  that  moder* 
atdr  strons  winda  are  ezpeoted. 

Storm  ipumuw.— A  red  flag  with  a  black  centra  Indicates 
that  a  •torm  of  marked  violence  is  expeoted. 

The  pnnanta  displayed  the  flags  indicate  the  diroo- 
Uoa  of  the  wind;  rad,  eaaterty  (from  northeast  to  sooth); 
wUte,  westerly  (frtun  soutfawest  to  north).  The  pennant 
abore  the  fiac  indioatea  that  the  wind  is  expected  to  blow 
from  die  northerlr  qnadnota:  bdow,  from  the  sontberiy 
quadrants. 

By  nifht  a  red  lUit  has  indioated  easterly  winds,  and  a 
white  ticht  below  n  red  lidit,  westerly  winda. 

Bvmeane  wantina. — Two  red  nags  with  Uack  oentreSt 
dtvlsyed  one  abovn  the  other,  indleate  the  e^iected  »• 
pmMu  of  a  tn|d«Bl  hnnieaDB>  or  one  of  thoee  extremdy 
••vera  and  dancerow  storms  which  ooeastonally  move 
aenMB  the  hkm  and  northon  Atlutu)  ooaat.  Neitbernnall 
craft  DOT  faorrieaae  waminff      dl^laywd  at  idght. 

A  new  system  of  night  signals  was  formu- 
lated by  the  United  States,  to  go  into  operation 
on  the  Great  I^tkes  during  1916.    This  system 


mt  in  lue  in  the  vari- 
oua  countries  of  the 
globe  (London,  1914). 
STOBKCOCK.  See 

MiSTLI  ThBUSH. 

STOBiEKnra.  a 

rocky  peak  of  the 
Highlands  of  the  Hud- 
son, 1530  feet  in 
height,  4  miles  north  of 
West  Point.  Its  Dutch 
name  was  Boterberg, 
Butter  Mountain. 
8T0BK  VAH  ^BAVESANDE,  vOn  Bgr&'- 
ve-dUt'de.   See  Oravesakde. 

STOB^OWAT.  The  chief  town  of  Lewis- 
with-Harris  (q.v.) ,  an  island  of  the  Outer  Hebri- 
des, Scotland  (Map:  Scotland,  B  1).  Its  chief 
feature  is  the  palatial  Stomoway  Castle,  com- 
pleted in  1870.  It  is  an  important  fishing  sta- 
tion, shipping  large  auantities  of  fish  to  home 
and  Baltic  ports,  and  nas  a  fine  harbor,  covering 
a  square  mile.  Urlmn  pop.,  1901,  3711;  1911, 
3806;  of  parish,  1901,  12,983;  1911.  13,438. 

EKTOBBS,  RiCHABD  Saltsb  (1821-1900).  An 
American  Congregational  minister,  bom  at 
Braintree,  Mass.  He  graduated  at  Amherst  Col- 
1^  (1839)  and  at  Andover  Theolf^cal  S^i- 
nary  ( 1845 ) ;  and  was  minister  of  the  Harvard 
Congregational  Church,  Brookline,  Mass.,  and, 
from  1846  till  his  death,  of  the  Church  of  the 
Pilgrims,  Brooklyn.   He  was  much  sou^t  aftn 
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M  au  orator  and  lecturer,  and  his  best-known 
writii^  represent  the  substance  of  what  had 
earlier  been  spoken.  Tbev  show  learning  as  well 
as  oratorical  power.  Collections  were  made  as 
follows:  Bernard  of  CUUrvaua,  the  Timee,  the 
Man,  and  hie  Work  (1892),  eight  lectures; 
Addresses  on  Foreign  Miaeiona  (\W0) ;  Orations 
and  Addretaee  (1901).  In  1848  Dr.  Btorrs 
helped  to  found  the  Independent,  and  in  1890  he 
was  president  of  the  Ainerloan  Historical  Asso- 
ciation. Consult  Charles  Storrs,  The  8torr$ 
Family  (New  York,  1886),  and  the  Memorial 
Addreat  by  E.  A.  Park  (ib.,  IBOO). 

STOBBS,  WiLLUU  LuoiDS  (1795-1861).  An 
American  jurist,  bom  at  Middletown,  Conn.  He 
graduated  at  Yale  College,  1814;  studied  law  at 
Whitestown,  N.  Y.;  was  admitted  to  the  bar  in 
1817;  resided  and  practiced  law  in  Middletown; 
and  was  a  member  of  Congress  1829-33  and 
1839-40.  He  was  a  Whig  in  politics.  In  the 
latter  year  he  was  iq>pointed  associate  judge  of 
the  State  Supreane  Court  of  Errors;  Chief  Jus- 
tice, 1856 ;  and  was  professor  of  law  in  Yale  C<A~ 
lege,  1846-47.  His  decisions  are  printed  in  the 
Connecticut  Reporta. 

STOBTHXNG,  stOr^tlng;  The  legislative  as- 
sembly of  Norway  (t^r.). 

STO^T,  Oumw  Hrarar  (1835-  ).  An 
American  portrait  and  genre  painter  and  mu- 
seum officiaL  He  was  bom  in  New  Haven^ 
Conn.,  where  he  studied  wood  engraving  undw 
Charles  Hine;  later  he  studied  painting  for  a 
year  in  Europe.  Upon  his  return  to  America 
he  settled  in  1863  in  New  York,  and  became  an 
associate  of  the  National  Academy  in  1875.  His 
portrait  of  Alexander  S.  Murray  and  one  of 
himself  are  in  the  Metropolitan  Museum,  where 
he  was  curator  of  paintings  from  1889  to  1900 
and  acti^  director  in«1904-05. 

8T0BY»  JOBiPH  (1770-1845).  An  eminent 
American  jurist  and  judge,  bom  at  Marblehead, 
Mass.  He  graduated  from  Harvard  College  in 
1798,  studied  law,  and  was  admitted  to  the 
bar  in  1801.  For  a  time  he  gave  considerable 
attention  to  general  literature  and  poetry.  In 
1804  he  published  The  Poioer  of  Solitude,  and 
other  poms,  which  were  not  favorably  received. 
Thereafter  he  devoted  himself  to  law  and  poli- 
tics. He  was  elected  to  the  State  Legislature 
in  1805  and  became  a  leader  of  the  Republican 
(afterward  called  the  Democratic)  party,  and 
defended  the  measures  of  Jefferson.  In  1808  he 
was  elected  to  Congress,  and  although  not  in 
^m^thy  with  M^ison's  administration,  the 
Ftesident,  in  1811,  appointed  him  associate  jus- 
tice of  the  Supreme  Court  of  the  United  States. 
He  was  then  only  3S  years  of  age.  In  1820,  as 
a  member  of  the  Massachusetts  Constitutional 
Convention,  he  advocated  a  property  basis  for 
tiie  Smate.  In  1829  he  was  appointed  profes- 
sor of  law  at  Harvard,  and  taught  law  for  16 
years,  at  the  same  time  serving  on  the  Supreme 
Court  bench.  He  was  opposed  to  elavery,  and 
was  unpopular  in  certain  sections  of  the  coun- 
try. He  presided  as  acting  C^ief  Justice  of  the 
Supreme  Court  for  some  time  after  the  death  of 
Marshall,  and  probaUy  only  his  attitude  towards 
Madison's  administration  prevented  his  selection 
as  permanent  Chief  Justice.  During  his  long 
sendee  on  the  bench  he  decided  many  admiralty 
and  patent  law  cases  which  are  authority  at  the 
iH-eBent  time,  and  he  shared  with  Chancellor 
Kent  the  distinction  of  molding  American  equity 
jurispradence.  He  wrote  the  opinion  in  the 
celmated  Dartmouth  College  ease,  whidi  has 


been  the  mbjeet  of  much  criticism,  tUXbouA 
recognised  as  an  able  effort.  He  received  the 
d^ee  of  IjL.D.  from  Brown  in  1815,  from  Har- 
vard in  1821,  and  from  Dartmouth  in  1824. 
Story  continued  his  labors  on  the  bench  and  in 
the  law  school  until  his  death  at  Cambridge  in 
1846.  His  l^^l  writings  and  decisions  are  still 
frequentJy  quoted  in  the  highest  courts  of  the 
United  States  and  England.  He  published  the 
following  l^al  works;  Oommentariea  on  the  Law 
of  Ba4lmenta  (Boston,  1832) ;  Oommmtariea  on 
the  GonatitutUm  of  the  United  Btatea  (1833); 
Conflict  of  Lawa  (1834);  Oommmtariea  on 
Equity  Juriaprudenoe  (1835-36) ;  and  works  m 
Billa  and  Jfotea,  Parinerahip,  Agency,  and 
Equity  Pleadinga,  at  later  dates.  His  works 
have  gone  throu^  many  editions,  and  are  still 
used.  Consult  W.  W.  Story,  Life  and  Lettera 
of  Joaeph  Story  (Boston,  1851). 
STOBT^  JuLiAH.  See  Stobx,  Willuh  Wet- 

ICOBB. 

STOBT,  Hb8.  Jmuir.  See  Eahks,  Ehha. 
STOBT^  T.  Waldo.    See  St<«t,  Wnxuic 
WimtoBE. 

STOBT,  Mb8.  Wnjuu  Cduming  ( r-  ). 
An  American  women's  club  leader,  bom  in  New 
York  City.  Her  maiden  name  was  Daisy  Al- 
len. She  was  active  in  women's  clubs  and  in 
patriotic  societies  for  many  years,  aol  served 
as  preddent  of  the  New  York  City  Federation 
of  Women's  Clubs,  as  first  vice  presldoit  of  the 
New  York  State  Federation  of  Women's  Clubs, 
and  as  vice  president  of  the  National  Society  of 
Patriotic  Women  of  America.  She  was  prin- 
cipally known,  however,  in  connection  with  the 
Daughters  of  the  American  Revolution,  of  which 
she  was  elected  president  general  in  lOlS  and  re- 
elected in  1915. 

STOBT,  WiUJAlC  BbwABD  (1860-  ).  An 
American  mathematician,  bom  in  Boston.  He 
graduated  at  Harvard  in  1871,  and  studied  at 
the  universities  of  Berlin  and  Leipzig  (Fh.D., 
1876).  He  taught  at  Harvard  and  at  Johns 
Hopkins  until  1889  and  thereafter  was  profee- 
Bor  of  mathematics  at  Clark  University.  In 
1878-82  he  was  editor  in  charge  of  the  American 
Journal  of  Mathematica,  and  later  edited  the 
Mathematioal  Review.  Story  was  elected  a 
member  of  the  National  Academy  of  Sciences 
in  1908.  His  contxibntions  deal  with  the  theory 
of  errors,  algebraic  invariants,  finite  differences, 
etc. 

STOBT,  William  Weiuobb  (1819-05).  An 
American  sculptor,  l^al  scholar,  and  author. 
He  was  bom  at  Salem,  Mass.,  the  son  of  Joseph 
Story  (q.v.).  After  graduating  from  Harvard 
College  in  1844  he  studied  law  under  his  father's 
direction,  but  although  he  was  admitted  to  the 
bar  and  wrote  several  teamed  works,  he  never 
practiced.  In  1861  he  took  up  sculpture  as  a 
profession  and  removed  to  Italy,  where  he  spent 
the  remainder  of  Ms  life.  Residing  princi^ly 
at  Rome,  he  maintained  a  studio  famous  for  its 
brilliant  hospitality.  Among  the  many  monu- 
ments, statues,  ideal  figures,  and  portrait  busts 
by  him  are  the  statues  of  Cleopatra  (1864)  and 
Semiramis  (1874)  in  the  Metropolitan  Museum 
of  Art,  New  York ;  a  statue  of  hie  fa^er  (Mount 
Auburn  Cemetery) ;  Edward  Everett  (Boston 
Public  Gardens):  a  bronze  statue  of  Qeorge 
Peabody,  erected  in  London  (replica,  Baltimore, 
1888);  William  Prescott  (Bunker  Hill);  Pro- 
fessor Henry  (Washingt<m) ;  and  Francis  Scott 
Key,  Gtolden  Gate  ParlC  San  Francisco.  Story's 
workf  as  a  whole,  while  possessing  Mnne  digni^ 
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of  conception,  lacks  in  technique  and  real  in- 
Bpiration.  A  man  of  varied  talents  and  accom- 
plisfamaits,  he  published  a  niunber  of  boolu  and 
pamphlets,  ineluding  poems,  essays,  etc.  Hia 
Works  are  to  be  had  in  eight  volumes. 

One  of  his  sons,  Julun  Stobt  (1867-  ), 
a  portrait  painter,  was  a  student  of  Duvenedc 
in  Munich,  and  of  Boulanger  and  Lefebvre  in 
Paris.  He  received  a  gold  medal  in  Berlin  in 
1891  and  a  silver  medal  at  the  Paris  Exposition 
of  1900,  and  was  elected  an  associate  of  the 
National  Academy.  Among  his  sitters  were 
Sing  Edward  Yll  and  Emms  Eames,  wh<nn  he 
married  but  from  whom  he  was  later  divorced. 
Another  scm,  T.  Waldo  Stobt  (died  1915),  a 
sculptor,  designed  the  bronze  doors  for  the  li- 
brary of  the  late  J.  P.  Morgan  in  New  York. 
His  statue  of  Sir  William  Harcourt  was  the 
first  ever  placed  in  the  House  of  Commons. 
Consult:  M.  E.  PMUira,  Remmiaoencea  of  Wil- 
liam Wetmore  Story  (New  York,  1898) ;  Henry 
James,  William  Wetmore  Story  mtd  Mb  Friends 
(Boston,  1003) ;  Lorado  Taft,  Hiatory  of  Amer- 
ican Sculpture  (New  York,  1003). 

8T0SCH,  shtdsh,  Albsecht  von  (1818-96). 
A  German  general  and  naval  administrator, 
bom  at  Coblenz.  He  received  a  military  educa- 
tion and  was  commissioned  lieutenant  in  183S. 
He  entered  the  general  staff  in  1855,  and  became 
chief  of  staff  of  the  Fourth  Army  Corps  in  1861 
and  major  general  in  1866.  In  the  Seven  Weeks' 
War  he  was  quartermaster-genOTal  of  the  Second 
Army.  In  the  same  year  he  was  appointed  di- 
rector of  the  commiBsary  departanent  with  the 
rank  of  lieutenant  general,  which  position  he 
held  during  the  Franco-Pnusian  War  in  1870- 
71,  and  was  chief  of  staff  with  the  army  left  in 
France  after  the  conclusion  of  peace.  In  1872 
he  WEB  wpointed  chief  of  the  admiralty  and  in 
1876  received  the  title  of  admiral.  While  hold- 
ing these  offices  he  greatly  increased  the  power 
and  efficiency  of  tiie  Germaai  navy.  He  retired  in 
1883 

ST08S,  shtde.  VEtr  (O.H40-1633).  A  cele- 
brated German  sculptor  and  engraver,  chief 
master  of  wood  carving  in  Germany.  His  birth- 
place, whether  at  Cracow  or  Nuremberg,  is  dis- 
puted, but  it  was  more  probably  Nuremberg, 
where  he  certainly  received  bis  artistic  educa- 
ti<A.  In  1477  he  rmoimeed  hb  Nuremberg  dti- 
zenahip  and  removed  to  Cracow  to  execute 
commissions  of  great  importance.  An  honored 
citizen,  he  was  repeatedly  chosen  master  of  the 
artists'  guild,  and  in  148S  was  granted  freedom 
from  taxation  by  the  city.  He  again  practiced 
bis  art  in  Nuremberg  in  1487-80,  thai  at  Cra- 
cow until  1496,  in  which  year  he  resumed  his 
Nuremberg  citizenship.  With  the  wealth  ac- 
quired at  Cracow  he  purchased  in  1490  a  house 
with  spacious  grounds  and  made  divers  invest- 
ments. In  one  of  these  he  was  defrauded  of 
1800  gulden,  and  in  wder  to  recoup  hu  losses 
he  forged  an  obligatory  note  in  the  name  of  the 
burgher  who  had  advised  and  profited  by  the 
investment.  This  crime,  punishable  by  death, 
was  commuted  by  the  council  of  Nuremberg 
in  1503  to  having  both  cheeks  branded.  From 
then  on  he  was  in  constant  quarrel  with  the 
council,  which  twice  imprisoned  him  and  re 
fused  to  pay  what  he  considered  his  just  dues 
for  woric  done.  He  finally  secured  a  letter  of 
pardon  with  restoration  of  civic  rights  from 
Emperor  Maximilian,  which  the  council  in  1508 
had  to  recognize.  Stoes's  activity  as  an  artist 
continued  unabated,  not  only  in  works  for 


Nuremberg  churches  and  elsewhere  but  for  the 
Emperor  himself,  at  whose  court  he  appeared. 
He  left  a  large  estate  at  his  death. 

His  earliest  work  on  record  is  the  "ffi^h 
Altar,"  in  St.  Mary's  at  Cracow,  executed  in 
1477-89,  with  the  ^'Death  of  the  Virgin"  and 
the  "Assumption"  in  the  middle  shrine,  a  work 
praised  as  a  wonder  of  art  by  the  master's  con- 
temporaries and  still  reckoned  among  the  best 
creations  of  its  kind,  exhibiting  the  artist's 
chief  characteristics:  vivid  deseripti<m,  vuied 
and  animated  flgnrss,  and  rich  dnpery.  Next 
followed,  in  1402,  the  red  marble  "Monument  of 
King  Casimir  IV,"  in  the  cathedral,  a  work  of 
solemn  splendor  and  simplicity.  The  earliest  of 
his  sculptures  executed  at  Nuremberg  are  the 
three  stone  reliefs  of  the  "Last  Supper,"  "Christ 
on  the  Mount  of  Olives,"  and  "Taking  of  Christ" 
( 1499 ) ,  in  the  ambulatory  of  St.  Sebaldns.  Over 
the  hirii  altar  in  the  same  church  rise  the 
"Orucinx"  (1S20)  and  the  large  and  imposing 
Renaissance  "Figures  of  Mary  and  Saint  John" 
(c.1682),  largely  destroyed  by  restoration.  In 
the  Germanic  Museum  may  be  seen  the  noble 
high  relief  of  the  "Crowning  of  the  Virgin  by 
God  and  Christ,"  clear  In  CMnposition  and  exe- 
cuted with  masterly  perfection;  and  the  wooden 
paneling  known  as  the  "Rose  Garland,"  in  the 
Germanic  Museum,  Nuremberg,  which  contains 
numerous  examples  of  his  work.  Seven  more 
reliefs,  which  formed  part  of  this  work,  are 
now  in  the  Berlin  Museum.  Noteworthy  is  the 
large  "Pletft"  in  the  Jaeobsklrche,  which  also 
contains  several  smaller  but  very  able  works  of 
the  master,  but  his  best-loiown  work  in  carved 
wood  is  "The  Angel's  Salutation"  (1618),  in 
the  church  of  St.  lawraice,  the  central  group 
of  heroic  size  surrounded  by  a  chaplet  of  roses 
in  which  are  set  seven  medallions  with  the  "Jo^s 
of  the  Virgin"  in  bas-relief,  a  work  unique  m 
beauty  and  conca>tion.  He  designed  also  the 
superbly  carved  altarpieees  in  the  parish  church 
at  Schwabaeh  (1606)  and  in  the  upper  parish 
church  at  Bamberg  (1523).  His  engravings, 
scenes  from  the  Passion,  severe  in  style  and 
dating  from  his  early  period,  are  now  very  rare. 

Bibliography'.  The  best-known  monographs 
on  Veit  Stoss  are  by  Berthold  Daiin  (Bidefeld, 
1006),  F.  Kop«ra  (Cracow,  1007).  and  Max 
Lossnitzer  (Leipzig,  1912). 

STOTHABD^  stfiTH'^rd,  Chabueb  Alfbsd 
(1786-1821).  An  English  antiquarian  drafts- 
man, the  second  son  of  the  painter  Thomas 
Stothard.  He  was  bom  in  London,  studied  at 
the  Royal  Academy  schools,  and  ^hibited  his 
best  painting,  "The  Death  of  Richard  II,"  in 
1811.  Afterward  he  worked  on  the  Magna 
Britannia  (1815),  and  became  historical  drafts- 
man to  the  Society  of  Antiquaries.  In  that 
ci^jacity  he  made  drawings  of  tne  Bayeux  tapes- 
try, which  were  puUished  in  the  soeiefy's  Vetusta 
Monumenta  (1S21-23).  His  most  important 
work  was  the  Monumental  Bffiffiea  of  Or  eat 
Britain  (10  parts,  1811-21),  which  was  com- 

Eleted  by  otiier  artists,  and  republished  in  1876. 
[is  drawings  are  all  of  remarkable  accuracy. 
He  married  Anna  Eliza  Konpe  in  1818.  See 
Bbat,  Mbs.  Anna  Eliza  Ebhpb:. 

STOTHABD,  Thohas  ( 1755-1834) .  An  Eng- 
lish illustrator  and  painter.  He  was  bom  m 
London  and  studied  at  the  Royal  Academy 
schools.  In  1779  he  entered  upon  his  career  as 
an  illustrator.  More  than  3000  of  his  designs, 
the  greater  number  of  which  are  in  the  British 
Museum,  were  engraved..  Although  somewhat 
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Buperflcial,  his  illuBtrations  are  characterized  by 
grace  and  charm  and  1^  a  sympathetic  touch, 
especially  when  he  depicted  the  loveliness  of 
emldhooa.  Stothard  iUiutTated  the  vorke  of 
Fielding,  RichardscHi,  Sterne,  Goldsmith,  Shake- 
speare, and  Milton,  as  well  as  Pilgrim'a  Prog' 
resa,  Don  Quiwote,  Robinson  Crusoe,  and  other 
standard  works.   As  a  painter  he  is  less  im- 

Eortant.  He  executed  decorations  at  Burghley 
[ouse  (1799-1802),  and  In  the  Signet  Library 
(1822)  at  Edinburgh.  Sixteen  of  his  easel  pic- 
tures are  in  the  National  Gallery.  Consult  his 
Life  by  Mrs.  Bray  (Lcuidon,  1851)  and  the 
monograph  by  A.  C.  Coxhead  (ib.,  1906). 

STOTT*  Henbt  Goboon  (1866-  ).  An 
American  electrical  engineer,  bom  in  the  Ork- 
ney Islands,  Scotland.  He  was  educated  at  the 
Collie  of  Science  and  Arts,  Glasgow,  and  at 
the  Glasgow  and  West  of  Scotland  Technical 
College.  Between  1885  and  1891  he  was  ea- 
gineer  for  varioua  corpoimtions  in  Britain  and 
Spain.  From  1891  to  IMl  he  was  an  mgineer 
with  the  Buffalo  General  Electrie  Company,  and 
in  that  connection  did  much  notable  construc- 
tion work.  After  1901  he  was  superintendent  of 
motive  power  of  the  Interborough  Rapid  Transit 
Company  of  New  York,  and  after  1912  held  also 
the  same  positicm  with  the  New  York  Railways 
Company.  Stott  served  as  president  of  the 
American  Institute  of  Electrical  Engineers  in 
1907-08. 

STOirOHTOK,  sty  ton.  A  town,  including 
several  villages,  in  Norfolk  Co.,  Mass.,  16  miles 
south  of  Boston,  on  the  New  York,  New  Haven, 
and  Hartford  Railroad  (Map:  Massachusetts, 
E  4).  It  has  a  public  library  and  a  handsome 
town  hall.  Boot  and  shoe  making,  and  the 
manufacture  of  woolms,  rubber  goods,  boxes, 
knitted  goods,  and  fountains  are  the  chief  in- 
dustries. Pop.,  1900,6442;  1910.6316.  Stough- 
ton,  named  In  honor  of  Gov.  WiUiam  Stou^t^, 
was  set  off  from  Dniester  and  incorporated  in 
1726.  Consult  Hard,  ff**(ory  of  Norfolk  County 
(Philadelphia,  1884). 

STOUGHTOH.  A  city  in  Dane  Co.,  Wis.,  16 
miles  by  rail  southeast  of  Madison,  on  the  Chi- 
cago, Milwaukee,  and  St.  Paul  Railroad  (Map: 
Wisconsin,  I)  6).  It  has  a  Came^e  library. 
Carriages  and  wagons,  agricultural  implemaits, 
sleds,  raoes,  flour,  etc.,  are  mannftwtured.  Pc^.» 
1000,  8431 ;  1910.  4761. 

STOnOHTOK,  ISKAEL  ( r-1646).  An  Ameri- 
can colonist,  bom  in  England.  He  was  one  of 
the  founders  of  Dorchester,  Mass.,  and  in  1633 
he  became  a  freeman  of  the  Colony.  Though  a 
member  of  the  General  Court  in  1634-35,  be 
wrote  a  pamphlet  denying  the  right  of  the  as- 
sistants to  act  as  magistrates.  As  a  pimish- 
ment  the  government  debarred  him  from  hold- 
ing public  office  for  three  years,  but  upon  his 
makmg  a  humble  submission  revoked  the  sen- 
tence. From  1637  to  1643  he  himself  was  an 
assistant,  and  in  1637  he  was  i^pointed  com- 
mander of  the  Colony's  troops  in  the  Pequot 
War.  In  1639  he  was  a  commissioner  in  the 
boundary  controversy  with  Plymouth.  Five 
years  later  he  went  to  England,  where  he  en- 
tered the  Farliamratary  forces  witii  the  ruik  of 
lieutenant  colonel,  and  probably  fought  at  the 
battle  of  Naseby.  At  his  death  he  left  300  acres 
of  land  in  Dorchester  to  Harvard  University. 
Consult  Josiah  Quincy,  The  History  of  Harvard 
Vniveraity  (2  vols.,  Boston,  1860). 

STOTOHTON,  John  <  1807-97).  An  English 
dissmting  preacher  and  ecclesiastieal  historian. 


He  was  horn  in  Norwich,  and  after  an  demen- 
tary  education  entered  a  law  office.  He  aban- 
doned law  for  the  ministry,  and  after  prepara- 
tion in  Highbuiy  College  he  was  ordained 
(1833).  In  1872  he  was  elected  professor  of  his- 
torical theolf^  in  New  Collie.  Saint  John's 
Wood.  In  1862  he  published  Church  and  State, 
Two  Hundred  Teare  Ago  .  .  .  IGGO-eS.  Other 
works  are:  Ecoleaiastioal  History  of  England 
from  the  Opening  of  the  Long  Parliament  to  the 
Death  of  Oliver  Cromwell  (1867);  Religitm  »* 
Bngland  tmder  Quern  Anne  amd  the  Oeorget 
(1878) ;  Religion  i»  England  from  1800  to  1850 
(1884).  Coiwult  his  Recollections  of  a  Long 
Life  (London,  1894),  and  0.  K.  S.  Lewis,  John 
Stoughton,  a  Short  Record  of  a  Long  Life  (ib., 
1898) 

STOiraHTOK,  WlLLUlf  (c.1632-1701).  A 
Colonial  Governor  of  Massachusetts.  He  gradu- 
ated at  Harvard  in  1650,  and  as  a  fellow  at  New 
College.  Oxfonl.  frcon  1652  until  ejected  at  the 
time  of  the  Rratoration  (1660).  Retumli^  to 
Massachusetts,  he  was  an  assistant  from  1671  to 
1686 — though  in  1684  he  refused  to  serve — and  a 
commissioner  of  the  United  Colonies  from  1674 
to  1676,  and  again  from  1680  to  1686.  In  1677 
he  went  to  En^and  as  the  agent  of  his  colony  in 
a  boundary  dispute  with  New  Hampshire.  He 
was  a  member  of  Governor  Andros's  Council, 
and  from  1692  until  his  death  was  Lieutenant 
Governor  of  Massachusetts,  being  acting  Gover- 
nor from  the  recall  (1694)  of  Sir  William 
Phipps  until  the  arrival  (1699)  of  Lord  Bello- 
mont.  In  1692  he  was  Chief  Justice  of  the  Spe- 
cial Court  of  Oyer  and  Terminer  by  which  the 
Salem  "witches"  were  tried,  and,  as  such,  treated 
the  accused  with  relentless  severity.  He  was  a 
liberal  benefactor  of  Harvard,  and  it  was  for 
him  that  Stoughton  Hall  wm  named.  Consult 
J.  L.  Sibley,  Biographical  Sketches  of  Oraduates 
of  Harvard  Vniveraity,  vol.  i  (Cunbndge.  1873). 

STOnaHTOH  KUSIO&I.  SOaXBTT.  See 
Chobal  Socieths. 

STOUF,  BtSSp.   See  HoLT  Watkb  Vase. 

STGUBBBIDOE,  stSr^rlj.  A  town  in 
Worcestershire,  England,  20  miles  north-north- 
east of  Worcester,  on  the  Stour  (Map:  England, 
D  4) .  It  contains  iron,  glass,  earthenware  and 
fire-brick  factories.  Stourbridge  clay,  upon 
which  the  action  of  fire  has  less  effect  raan  v^oa 
most  varieties  of  clay,  is  an  article  of  export 
In  the  grammar  school  founded  in  1552,  and  re- 
built in  1864,  Samuel  J<^n8on  received  part  of 
his  education.    Pop.,  1901,  16,302;  1911.  17,312. 

STOUBM,  st^rm,  Rkn£  (1837-  ).  A 
French  economist,  bom  and  educated  in  Paris. 
He  was  employed  in  a  department  of  the  Min- 
istry of  Finance,  became  professor  of  finance  in 
the  Eoole  Libre  des  Scienora  Polltiques  in  1866, 
and  fn  1896  became  a  monber  of  t^e  Academy  of 
Political  and  Moral  Sciences.  In  1013  he  suc- 
ceeded A.  de  Foville  as  permanent  secretary  of 
the  academy.  On  the  history  of  finance,  and 
more  especially  of  taxation,  he  wrote  Les  finmtces 
de  I'anoien  regwne  et  de  la  r^olution  (1885) ; 
Cours  de  fmanoe,  le  budget  (1889;  6th  ed., 
1009);  Systimes  g^ntroAUB  dHmpGts  (1803); 
BihUogrwfMe  hietorigue  dee  fimtu)e*  de  la  Framee 
du  XVUlhne  ndole  (1896) ;  and  Le*  jSfwnoes  du 
oonsulat  (1902). 

STOUT.    See  Bebs. 

STOUT,  Gboboe  Fbdeuck  (1859-  ).  An 
English  psychologist,  bom  at  South  Shields,  and 
educated  at  the  Charlotte  Terrace  School  in  his 
native  town  and  at  St.  Jtdm's  College,  Cam- 
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bridge.  He  was  made  a  fellow  of  St.  Jabn'a 
Ck^lage  in  1684,  and  aucceeded  Croom  Robertson 
as  editor  of  Mind  in  1891.  After  holding  va- 
riouB  academic  poeltimu  in  the  fidd  of  philosophy 
and  p^ohology,  he  was  ap|)ointed  in  1903  pro- 
fessor of  logic  and  metwhysics  in  the  University 
of  8t.  Andrews.  He  became  a  fellow  of  the 
BritUh  Academy  in  1003.  His  chief  published 
works  are:  Analiftio  P$yaKology  (1896,  1902); 
Matmal  of  Paj/chology  (1901;  3d  ed.,  1913); 
"Truth  and  Error,"  in  PerMonal  Ideatiam  (1002) ; 
OroundKOrk  of  Pgyaholow  (1003).  As  a  ptmil 
of  James  Ward  (q.v.).  Stout  infused  into  uie 
tradititmal  En^iah  P^cludogy  something  of  his 
teacher's  critical  spirit.  His  AntOtftie  Payefcol- 
ogy  is  [banned,  however,  as  a  preliminary  to 
a  larger  work  on  ^etic  psychology,  in  which 
eq>ecial  attention  is  to  be  devoted  to  ethno- 
graphical evidence. 

SrOVAXinE,  styvftrln.  An  antesthetic  drug, 
a  substitute  for  cocaine  (q.v.)  but  having  an 
advantage  over  the  latter  in  being  more  stable, 
leaa  toziCf  and  a  vasocMistrietor,  while  e^lly 
powerfnl  as  an  anmthe^  Its  composition  u 
Indicated  by  its  chemical  name,  b^izojrlethyl- 
dimethylaniuioprwan<d  hydrochloride.  Stovaine 
ia  safer  than  cocaine  for  spinal  anosthesia.  Lo- 
cally it  may  be  applied  to  the  mucous  membrane 
or  injected  hypodermically. 

STOVE.   See  Hxating  and  Vkntilation. 

STOW,  st6,  John  (e.lS26-1605).  An  impor- 
tant  B?xg<H<t*'  historian  and  antiquaiy.  As  a 
boy  be  learned  the  tailor's  trwAe,  probably  the 
occupation  of  his  father,  but  he  seems  to  have 
abandoned  it  for  antiquarian  pureuits.  His 
principal  works  are  his  fifununary  of  English 
Chronicles,  first  published  in  1565,  and  fre- 
quently reprinted  until  his  death,  with  a  con- 
tinuation to  the  date  of  each  new  publication; 
Chrowiolea  or  Awaala  of  Engltmd,  1580,  and  re- 

Erinted  in  1602,  to  which  year  the  annals  are 
rought  down;  and  A  Survey  of  London,  the 
most  important  of  his  writings,  published  in 
1608  (ed.  by  W.  J.  Thorns,  London,  1876,  and 
by  C.  L.  Kingsford,  Oxford,  1908).  Besides 
these  original  works  Stow  assisted  in  the  con- 
tinuation of  Holinshed's  Chronicle  (1586-87), 
Sp^ht'a  edition  of  Chaucer  ( 1661 ) ,  etc. 

STOWE,  CAI.VIN  Elus  (1802-86).  An  Amer- 
ican dwg^nan,  bcm  «t  Natick,  Mass.  He  was 
educated  at  Bowdoin  Gc^ege  and  at  Andorer 
Theological  Seminary.  In  1880-32  he  was  pro- 
fessor of  Oredc  at  Dartmouth,  and  in  the  latter 
year  became  professor  of  sacred  literature  at 
Lane  Theological  Seminary,  Cincinnati,  where 
in  1836  he  married  Harriet,  the  daughter  of 
Lyman  Beecher,  thai  president  of  the  seminary ; 
his  wife  became  famous  as  Harriet  Beecher 
Stowe  (q.T.).  In  1860-52  he  was  professor  of 
divinity  at  Bowdoin  and  from  1852  until  his  re- 
tiremoit  in  1804  professor  of  sacred  literature 
in  Andover  Seminary.  Among  his  works  are: 
Leoturea  on  the  Saored  Poetry  of  the  Sebretca 
(1820),  from  the  Latin  of  Lowth;  Introduction 
to  the  Criticim  and  Interpretation  of  the  Bible 
(1835);  Elementary  Education  in  Ei*rope 
(1837);  The  Religioua  Element  in  Education 
(1844) ;  Origin  and  Higtory  of  the  Booke  of  the 
Bible  (1867). 

BTOWB,  SuLT  HcnrAm  (h^s  Jenkiicos) 
(1831-1903).  A  Canadian  woman  suffragist 
and  pioneer  woman  phvsician.  She  was  bom  in 
Soutn.  Norwich,  Ontario.  Educated  at  the  Pro- 
vincial Normal  School,  Toronto,  she  became  a 
•ehool  teacher  at  an  early  age.  In  1856  she 
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married  John  Stowe,  of  NorwichvUle,  Ontario. 
She  studied  medicine,  graduated  at  the  New 
York  Medical  College  for  Women  in  1867,  but, 
owing  to  strong  and  persist^t  opposition,  was 
not  registered  as  a  member  of  the  Ontario  College 
of  Physicians  and  Surgeons  until  July  16,  1880. 
She  was  then  the  first  woman  in  Canada  to  be 
officially  recognized  as  a  physician.  In  1877  she 
organized  the  Toronto  Woman's  Literary  and 
Sci^ce  Club,  which  some  years  later  became  a 
woman's  suffrage  club.  By  vigorous  effort 
mimioipal  suffrage  for  widows  and  spinsters  in 
Ontario  was  won  in  1883.  Ten  years  later, 
main^  through  her  efforts,  the  Dominion  Wom- 
an's Suffrage  Association  was  incorporated  and 
she  became  its  president.  She  was  likewise  in- 
strumental in  securing  the  admissifm  of  women 
to  the  University  of  Toronto.  She  was  highly 
successful  as  a  public  lecturer. 

STOWE,  Habbiet  (Eiozabbth)  Bizcheb 
(1811-96).  An  American  novelist  and  Aboli- 
tionist, bom  in  Litchfidd,  Conn.,  the  daiu;hter 
of  the  Rev.  pyman  Beecher  and  sister  of  Henry 
Ward  Beecher.  She  attended  school  at  Litch- 
field Academy  and  later  at  Hartford.  In  1832 
her  father  became  preeidrat  of  Lane  Theolt^ical 
Seminary  at  Cincinnati,  Ohio.  While  living 
there  she  gained  some  acquaintance  with  the 
ways  of  slavery,  especially  as  to  fugitive  slaves 
and  the  attitui^  of  the  South  towards  the  Aboli- 
tionists. The  impression  was  strengthened  by 
jonra^  into  the  slave  States  with  h^  husband, 
the  Rev.  Calvin  E.  Stowe  (q.T.),  a  stnmg  anU- 
slavenr  man,  whom  she  marrieiil  in  1836.  In 
1843  Mrs.  Stowe  published  her  first  book,  en- 
titled The  Mayflower,  or  Sketches  of  Scenes  and 
Characters  among  the  Deaoendamts  of  the  PxU 
grims.  In  1850  her  husband  was  called  to  Bow- 
doin CoU^,  Brunswick,  Me.,  and  in  the  in- 
terval before  his  transfer  to  the  chair  of  sacred 
literature  at  Andover  (Masa.)  Theological  Semi- 
nary, two  ^ears  later,  Mrs.  Stowe  wrote  the 
book  by  which  she  is  most  widely  known,  I7no(e 
Tom's  Cabin,  or  Life  among  the  Lotoly.  It  ap- 
peared In  the  "Sational  Era  of  Washington,  D.  C. 
(June,  1851,  to  April,  1852),  in  the  latter  year 
being  issued  in  book  form  in  Boston.  As  a 
seriu  it  attracted  no  unusual  notice,  but  as  a 
book  its  success,  after  a  few  weeks,  was  un- 
preoedoited.  Five  hundred  thousEuad  copies  were 
soM  in  the  United  States  in  five  years,  and  many 
more  in  England,  and  it  has  been  translated  into 
a  score  of  foreign  langua^.  In  1853  Mrs. 
Stowe,  in  reply  to  various  inquiries,  criticiama, 
and  censures,  published  A  Key  to  Uncle  Tom's 
Cabin.  She  also  wrote,  in  the  same  year,  A  Peep 
into  Uncle  Tom's  Cabin,  for  Children. 

Her  health  was  somewhat  impaired,  and  in 
1853  she  went  to  Europe.  On  her  return  she 
published  (1664)  Stmnv  Memories  of  Foreign 
Lands,  two  Tolnmes  of  travel.  She  then  re- 
tamed  to  the  attack  against  slavery  in  Dred: 
A  Tale  of  the  Great  Dismal  Swamp  (1856;  at 
one  time  entitled  tlina  Gordon),  but  without  the 
vigor  and  success  of  her  former  work.  In  1864 
Professor  Stowe  resigned  hia  professorship  at 
Andover,  and  with  his  wife  took  up  his  reaidence 
at  Hartford,  which  was  Mra.  Stowe's  home  for 
the  rest  of  her  life.  In  1868  she  became  aasoci- 
ated  witii  D.  O.  Mitchell  (q.r.)  in  the  editing  of 
Bearth  <mA  Home.  Her  later  writing  consisted 
chiefly  of  novels  of  quiet  New  England  life,  with 
which  she  was  familiar,  and  exc^t  for  her 
polemic,  Lady  Byron  Findicated;  A  History  of 
the  Byron  Controversy  (1869),  and  her  article 
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ID  MacmUUm't  Magtucine  which  had  occasioned 
that  discaBBion,  her  works  were  comparatiTely 
free  frmn  the  didactic  spirit  Among  her  books 
should  be  mentioned;  The  Miniater's  Wooing 
(1869);  The  Pearl  of  Orr*a  lahutd  (1802); 
Agnet  of  Sorrento  (1862);  RetigUnta  Pornia 
(1866) ;  Oldtovm  Folke  (1860) ;  Pink  and  White 
Tyrwmy  (1871);  My  Wife  and  I  (1871);  We 
and  our  Neighbors  (1875);  and  Poganuc  Peo- 
ple (1878).  Of  these,  the  best  are  The  Minie- 
ter'a  Wooing  and  Oldtown  Folka.  Her  collected 
works  in  nine  TolnmM  were  publiahed  in  Kew 
York  in  1913. 

Mr*.  Stowe  ii  remembered  chieflv  as  the  an- 
fhor  of  Mie  of  the  moBt  infln«itial  and  widely 
read  novela  in  literature.  Tbouf^,  like  almost 
al)  her  norels,  rambling  in  stmcture,  Uncle 
Tom'a  Cabin  hafc  abundant  vitality,  and  is  the 
work  of  a  genuine  story-teller.  It  also  has  the 
unusual  fortune  of  being  at  once  a  cause  and  an 
outcome  of  a  heated  national  struggle;  no  novel 
was  ever  better  timed  for  an  occasion,  and  few 
have  aroused  so  much  admiration  and  dislike. 
Soon  after  its  publication  the  Ikk^  wa«  drama- 
tized, and  it  still  ke^  the  stage.  The  char- 
aeter  Uncle  Tom  was  drawn  from  the  life  of 
Jotiah  Umson  (q.v.). 

Consult:  C.  L.  Stowe,  Life  (Boston,  1889) ; 
Hro.  Annie  Fidds,  Life  and  Letter*  (ib.,  1899) ; 
C.  B.  and  L.  B.  Stowe,  Harriet  Beefier  Btowe: 
The  Story  of  her  Life  (ib.,  1911). 

STOWELL,  styel,  Elubt  Cobt  (187S-  ). 
An  American  international  law  scholar.  He  was 
bom  at  Lynn,  Mass.,  and  graduated  at  Har- 
vard  in  1898.  He  afterward  traveled  in  the 
Orient  and  in  Europe  and  studied  in  Berlin  and 
Paris.  Between  1908  and  1913  he  taught  at 
George  Washington  University  and  at  the  Uni- 
versi^  of  Pennaylrania,  and  subsequently  at 
Columbia,  where  he  was  appointed  assistant  pro- 
feasor  of  international  law  in  1914.  In  1910-12 
he  was  assistant  editor  of  the  Annala  of  the 
Amerioan  Aoademy  of  PoUtieal  and  Bocial 
Soienoe.  He  attended  the  Second  Peace  Con- 
femoe  at  The  Hague  ( 1007 ) ,  and  was  secretary 
of  the  American  delation  to  the  Naval  Con- 
ference at  London  (1908-09).  He  published  La 
Oonaul  (1009);  Conaular  Oaaee  and  Opiniona 
(1909);  The  DipUmaoy  of  the  War  of  1914 
(vol.  i.  1915). 

8T0WELL,  WnxuM  Sotnr,  Baboh  (1745- 
1836).  A  British  admiraltv  and  ecclesiastical 
judge  and  jurist.  He  was  ta»  Meat  brother  of 
Lm-d  Eldon  (q.v.).  He  was  bom  at  Heworth, 
Durham,  was  educated  at  Newcastle,  went  to 
Oxford  in  1761,  and  became  a  oollcf^  tutor.  In 
1779  he  removed  to  Londcm,  was  called  to  the  bar 
(1780),  and  admitted  py  the  faculty  of  advo- 
cates at  Doctors'  Commons.  In  1788  he  was  ap- 
pointed judge  in  the  Consistory  Court,  knighted, 
and  nominated  Privy  Councilor.  In  1708  he 
became  judge  of  the  Court  of  Admiralty.  As  an 
eccleaiastical  and  admiralty  judge  he  won  high 
distinction.  He  practically  created  much  of  ue 
admiralty  law  of  England.  He  drew  on  the  Ro- 
man law,  and  the  maritime  law  of  lUl  nations, 
ancient  and  modem,  and  his  opinions  were  very 
scholarly.  He  wrote  no  syetanatic  treatise  or 
textbook,  but  his  judgments  were  admirably  re- 
ported. He  is  the  highest  English  authority  on 
the  law  of  nations,  and  his  judgments — those 
especially  relating  to  the  rij^ta  of  belligerenta 
and  neutrals — ^have  been  described  as  the  most 
valuable  contributions  made  by  an  English  Judge 
to  general  jurisprudence  since  the  time  ol  Ixai 


Mansfield.  He  represented  Oxford  in  the  House 
of  Commons  for  20  years,  but  he  took  no  part  in 
the  business  of  Parliament,  although  he  was  a 
zealous  supporter  of  the  Conservative  party  and 
the  Established  churcb.  At  the  coronation  of 
George  IV  he  was  raised  to  the  pelage  as  Baron 
Stowell  of  Stowell  Park. 

STBABIS'inrS  (Neo-Lat.,  frmn  Gk.  oTpafiw- 
lUt,  a  squinting,  from  9rpap6s,  stro&os,  crwdced, 
from  oTpi^tp,  atrephein,  to  twist,  turn  about), 
or  Squint.  A  well-known  and  common  deform- 
ity which  may  be  defined  as  a  want  of  parallelism 
in  the  visuu  axes  when  the  patient  endeavors 
to  direct  both  era  to  an  <ri>jeet  at  the  sum 
time.  The  ^  which  is  directed  towards  the  ob> 
ject  looked  at  is  called  the  fixing  eye,  the  other 
the  squinting  eye.  The  squint  is  said  to  be 
convergmt,  or  internal,  when  the  eye  or  eyes  are 
directed  towards  the  nose,  divergent,  or  external, 
when  th^  are  directed  towards  the  temple,  and 
vertical  when  directed  upward  or  downward. 
The  last  is  often  associated  with  convergent 
sqaint.  The  dirergent  form  is  rare,  but  oocnrt 
with  myopia. 

Squint  is  of  two  kinds:  (1)  paralytic  and 
(2)  concomitant.  Paralytic  squint  is  caused  by 
paralysis  of  (me  or  more  of  the  ocular  muscles. 
There  is  inability  to  move  the  affected  eyeball 
away  from  the  ude  towards  which  it  is  directed. 
The  paralysis  may  be  due  to  a  lesion  at  any 
point  between  the  cerebral  cortex  and  the 
muscle,  niere  is  diplopia  (double  vision)  unless 
the  squinting  eye  is  the  one  fixed  on  the  object. 
Syphilis  ia  the  most  common  cause;  othws  are 
acute  infectious  diseases  fnmi  tumors,  abscessea, 
and  meningitis.  The  treatment  is  that  of  the 
cause.  In  concomitant  squint  tiha«  is  the  same 
deviation  of  the  eyes  in  every  position,  and  both 
eyes  possess  a  normal  range  of  movement. 
Squint  may  be  alternating  (to  fix  with  either 
eye),  fixed,  or  unilateral  (squint  confined  to 
one  ^e) ;  in  rc^rd  to  permanency  it  may  be 
constant  or  penodie.  In  omoomitant  squint 
there  is  lare)^  double  visicm,  one  image  being 
disrq^rded.  Uncorrected  errors  of  r^raction, 
congenital  feebleness  of  vision,  opacities  oS  the 
cornea  or  media,  or  other  disease  of  the  ^e, 
combined  with  wealmesa  of  a  muscle,  leads  to 
concomitant  sauint,  for,  as  the  ^^t  in  one  ^e 
is  imperfect,  there  is  littie  inducement  to  make 
the  muscular  effort  to  keep  the  two  parallel. 
The  tieatmoit  includes  correction  of  errors  of 
refraction  by  glasses,  exercise  of  tiie  musdea  l^^ 

Erisms,  and  operative  methods.  The  last  may 
e  division  of  the  short  tendon  or  advancement 
of  that  of  Uie  opposing  muscle,  or  a  combination 
of  these  procedures.  Latent  squint  or  Keter- 
ophoria  is  a  muscular  anomaly  differing  from 
strabismus  in  degree,  but  not  in  character,  llie 
squint  does  not  become  manifest  (except  by  ap- 
propriate tests)  as  in  strabismus,  but  the  nerv- 
ous effort  required  to  keep  the  eyes  in  focus  re- 
sults in  asthenc^ia  of  a  very  severe  type.  The 
varieties  of  faeterophoria  are  hyperphoria,  a  ten- 
dency of  one  eye  to  deviate  upward;  eaophoria, 
a  tendency  of  the  eye  to  deviate  inward; 
phoria,  a  tendaacy  to  deviate  outward;  hyper- 
eaophoria,  a  tendency  of  one  eye  to  deviate  up- 
ward and  inward,  or  of  its  fellow  to  deviate 
downward  and  inward;  hypereaophoria,  a  ten- 
dency of  one  eye  to  deviate  upward  and  outward, 
while  the  other  deviates  downward  and  outward. 
Perfect  muscular  equilibrium  of  both  eyes  is 
called  orthophoria. 
STBA'BO  (Lat.,  from  Ok.  Xrpifiiip,  Btnbe») 
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( C.64  B.c.~I9  A..D. ) .  A  famous  Qreek  geograpber 
and  historian,  b<»ii  at  Amasia,  in  Pontus.  He 
received  hia  education  first  at  Xysa,  mi  the 
Meander,  f  rcon  the  grammarian  AriBtodemug^ 
and  tppeaxa  to  have  oome  to  Rwne,  about  20  b.c., 
with  tne  Peripatetic  Xenarchus  and  the  gram- 
marian T^annion,  whose  pupil  he  had  also  been. 
Id  24  B.C.  he  left  Borne  in  the  train  of  ASlius 
GalluB,  and  traveled  in  Arabia.  Returning  to 
Rome  in  20  B.c.,  he  made  it  bis  home  until  hie 
death.  Yet  during  this  latter  period  he  must 
have  und»taken  great  joum^yB^  for  he  informs 
us  that  he  had  traveled  fn»n  Armada  in  the 
east  to  Sardinia  in  Uie  west,  and  fnHU  the 
Pontus  EuxinuB  on  the  nortii  to  the  borders  of 
Ethiopia.  While  we  lack  certain  information 
with  r^^d  to  these  journeys,  Strabo's  scantr 
knowle*^  of  events  in  Rome  in  the  latter  half 
of  Augustus*  rule  gives  basis  to  the  conjecture 
that  he  was  absent  during  this  period,  very  prob- 
ably at  the  court  of  Pytbodoria*  Queen  of  PontuB. 
of  whom  he  makes  frequent  menti<m.  Strabo  is 
famous  for  bis  valuable  Oeography,  extant  in  17 
books,  of  which  books  1  and  2  deal  with  physical 
geography,  3  to  10  with  the  geography  of  Europe, 
11  to  16  with  that  of  Asia,  and  17  with  that  of 
Africa.  It  is  quite  clear  from  internal  evidence 
that  the  author  did  not  complete  his  original 
plan.  The  sources  of  bis  knowledge  were  hia 
own  observations  made  during  bit  joum^s,  and 
the  earlier  geographers,  of  whom  the  most  fa- 
mous were  EratoatMnea,  ArteuUdoms,  and  Apol- 
lodoruB  of  Athena.  For  Spain  wid  Gaul  hia  ebief 
aourcea  were  Polybius  and  Poaidonius. 

His  otbor  work,  of  which  we  have  but  scanty 
fragmoits,  was  bis  HiatorVf  in  43  books,  in- 
tended as  a  supplement  to  the  work  of  Polybius. 
The  first  part  ucetched  the  history  down  to  the 
period  at  which  Polybius  began;  the  latter 
treated  in  greater  detail  the  historv  from  Po- 
lybius to  27  B.O.  Ihe  fragments  of  tbia  work 
are  published  by  Mfiller,  Fragme»ttt  Hi$tori- 
eorum  Orc^jorutn,  vol.  iii.  Consult  also  Otto, 
"Strabonis  'Ivropucvf  "t-niurnitArtaw  Fnwmenta," 
in  Leifoiger  Stttdien,  vol.  xi  (1880).  The  Oeog- 
raphj/  is  edited  by  Kramer  (Berlin,  1844-52); 
Meineke  (Leipzig,  1866-77).  It  was  translated 
into  French  for  Napoleon  I  by  CoraSs,  Lebronne, 
and  others  (Paris,  1805-10);  very  valuable  ia 
the  tranalati<n  into  Gennan  ^  Groaakiud  (Ber- 
lin, 1831-M).  Thm  is  an  English  translation 
by  Hamilton  in  B<^n's  Classieal  Library  (Lon- 
don, 1887)  and  a  translation  of  selections,  with 
introduction,  maps,  and  plans,  by  Tozer  (Ox- 
ford, 1803).  Another  translation  into  English 
is  under  way  in  the  Loeb  Classical  Library. 
Consult  ChriBt-Schmid,  Oeeohichte  der  griechi- 
tehen  LitteratWf  vol.  ii,  part  i  (Stb  ed.,  Munich, 
1011),  and  the  article  "Strabon"  in  Fr.  LDbker, 
Beallemkom  ttea  kUuaitehM  Alttrtutnt,  vol.  ii 
(8th  ed.,  Ldpsig,  1014). 

STBABO,  Walaibid.  See  WALinaD  SruBO. 

STBACHAX,  Btrftwn,  JoHn  (1778-1867).  A 
Canadian  Anglican  bishop.  He  was  bom  at 
Aberdeen,  Scotland,  and  was  educated  at  the  city 
grammar  school  and  at  King's  CoU^,  where  he 
graduated  in  1706.  He  emigrated  to  Canada  in 
1709  and  opened  a  school  at  Kingston.  Having 
decided  to  enter  the  ministry  of  the  Church  of 
England  in  Canada,  he  was  ordained  deacon  in 
1803,  priest  in  18M,  and  was  made  curate  at 
Commll,  where  a  sdiool  was  established  by 
him.  In  1812  he  removed  to  York  (Toronto), 
of  which  he  became  rector,  and,  in  1827,  areh< 
deacon.    Once  a  Presbyterian,  he  had  becraw 


the  outspoken  champion  of  an  An^lcan  stato 
church  in  a  province  essoitially  democratic 
Havingroidered  valuaUe  government  -service 
in  the  war  of  1812,  he  waa  i^ipolnted  a  member 
of  the  Executive  Council  in  1815  and  of  the 
L^slative  Council  in  1820.  The  special  task 
he  set  for  himself  was  the  establishment  of  ec- 
clesiastical control  of  higher  education.  With 
this  intention  he  obtained  in  1826^27  an  English 
charter  for  the  University  of  King's  College, 
under  full  Anglican  direction.  This  was  a  ug- 
nal  for  other  rdigiouB  denominationa  to  proteat 
againat  their  tdaiuAm  fnm  government 
dowmente.  The  dispute  was  for  some  years  in 
abeyance,  but  the  attempt  in  1836  to  proceed 
against  tiie  Qeigy  Reserves  lands  (see  Canada) 
in  behalf  of  Episccqial  rectories  provoked  an 
outburst  of  popular  reaentmoit  against  the  whole 
fabric  of  oligarchical  rule,  xne  rebellion  of 
1837-38,  in  part  the  result  of  thia  educational 
poli<^,  won  reqKintfble  government  for  the 

Srovmce,  with  an  implied  equality  ol  rdlgiona 
ennninatimu  before  tlie  law.  Straohan,  who 
waa  appointed  the  first  Bishop  of  Toronto  In 
1830,  did  not  accept  the  political  consequences 
of  that  uprising,  nor  would  be  consent  to  a 
division  of  the  Clergy  Reserves,  although  the 
An^^ican  church  was  (^ered  the  largest  share. 
In  1843  be  established  the  Univmity  of  King's 
College  on  a  privileged  basis.'  The  question  of 
religious  and  educatiraial  monopoly  was  then 
transferred  to  the  pcditics  of  the  new  province 
of  United  Canada,  and  in  1840  Sing's  Coll^ 
was  reorganized  ae  the  University  of  Toronto, 
a  provincial  institutitm  free  of  religious  teats. 
Nothing  daunted,  the  Bishop  founded  Trinity 
University,  opened  in  1852  under  Anglican  con- 
la-ol ;  but  l^;allzed  preference  of  any  church  waa 
irrevocably  Tost.  Strachan's  public  labors,  which 
had  been,  predominantly  tiioae  of  an  ecclesias- 
tical politiciui,  were  afterward  restricted  to 
episcopal  duties,  performed  with  energy  and 
acceptability.  Consult  A.  N.  Betbune,  Memoir 
of  Biahop  Strati  (Tortmto,  1870) ;  J.  C.  Dent, 
Canadian  Portrait  Oallery  (ib.,  1880) ;  C.  H. 
Mockridge,  The  Biahops  of  the  Church  of  Eng- 
land  tn  Canada  and  'Hmofoundland  (ib.,  1806). 

STBACHAN,  John  (1862-1007).  A  British 
Celtic  scholar,  bom  near  Keith,  Bajiffriiire.  He 
waa  educated  at  Aberdeen  (1877-Sl)  and  Cam< 
bridge  (1861-85),  also  spniding  a  summer  at 
Qdttingen  (1880)  and  a  year  at  Jena  (188S). 
In  1885  he  was  deeted  professmr  <tf  Greek  at 
Owens  College,  Mandiester,  and  after  1880  he 
was  also  proieesor  of  comparative  philology.  In 
1003,  in  cooperation  with  Kuno  Hever  (q.v.),  he 
founded  the  Summer  School  of  Irish  Learning  at 
Dublin,  in  which  he  taught  Old  Irish  during 
several  vacations.  Though  at  first  Strai^an  de- 
voted bis  attention  to  ue  classics— his  edition 
of  Herodotus  (1801)  ia  ai^d  to  contoin  an  ac- 
count of  the  lonie  dialect  superior  to  anything 
preceding  it— his  reputatitm  rests  distinctly  upon 
bis  wwk  in  Oeltio.  His  interests  centred  mainly 
on  grammar  and  syntax,  in  which  he  was  prob- 
ably the  leading  authority.  From  1803  to  1000 
he  published  a  Iraig  series  of  articles  <m  the  Irish 
verb  and  similar  grammatical  subjects  in  the 
Transactions  of  the  Philoloj^eal  Society.  Hia 
most  important  worica  include  the  TheaoM/rvt 
Pai<BohXbemioua,  in  collaboration  with  Whltl^ 
Steves  (q.v.)  (2  vols.,  1001-03);  Beleetiont 
from  the  Old  Irieh  Gtos$e$  (1904  ;  2d  ed..  1000) ; 
Old  Irith  Paradigm*  (1006  ;  2d  ed.,  1000); 
Storia  from  the  TMi,  a  poathnmoas  wori^  edited 
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^  Kiino  Mejer  <1908) ;  and  An  IntroduetUm  to 
BttHy  WeUh,  also  porthumoua  (1900). 

SXBACSAM-DAvxSBOV}  JAjm  LiTOH 
1843-1916).  An  English  claasieal  scholar,  bora 
at  Prarith.  He  was  educated  at  Leamington  Col- 
lege and  at  Balliol  CoU^  Oxford,  and  from  1907 
was  master  of  Balliol.  He  received  the  honwary 
degree  of  Doctor  of  Laws  from  the  universities 
of  St.  Andrews  and  Glasgow.  His  publications 
include  an  edition  of  Selectione  from  Polybiut 
<1888)  i  of  Appian,  Owil  Wart,  bmA  i  (1902) ; 
Ufe  of  Oioero  (1901) ;  Probtonw  of  the  Bomam 
Crimimal  Low  (g  toIb..  1914). 

8TBACHBT,  strft'dil,  John  St.  Im  (I860' 
).  English  editfu*  and  autiior,  educated  at 
Balliol  Colkge,  Oxfozd.  After  1884  he  was  ao- 
tively  engaged  in  journalistic  work  in  Lmidon. 
The  Oornkui  Magatnne  was  under  his  editorship 
in  1896-07,  and  subsequently  he  gained  control 
of  and  edited  the  London  SpetJtator.  His  publica- 
tions  include:    Tk«  Mamtfaoture  of  Paupert 

(1907)  ;  Problmna  and  Peril*  of  SooUUiem 
11008);  The  PrvaHoal  Wiedom  of  ihe  Bible 

(1908)  ;  A  Vmp  Way  o/Lt/e  (1900) ;  TheCiHeen 
and  the  State  (1913).  Consult  A.  Q.  Gardiner, 
Pillara  of  Sooietjf  (London,  1913). 

STBACHXT,  Sib  Richabd  (1817-1908).  A 
British  soldier  and  administrator,  born  at  But- 
ton  Court,  Scanersetshire.  He  served  in  India 
Irom  1836  to  1890,  lived  in  England  for  five 
years,  and  thai  returned  to  India,  where  he  was 
connected  with  the  pnUie  worka  department 
<1866-6S)  and  was  director  gmeral  of  irrigation 
(1867-71).  In  1877-79  he  was  again  in  India 
to  arrange  for  the  purchase  of  the  East  Indian 
Railway.  Between  1876  and  1889  be  served  as 
a  member  of  the  council  of  the  Secretary  of  State 
for  India.  For  his  important  investigations  in 
the  geology,  botany,  and  physical  get^aphy  of 
the  Himalaya,  he  was  made  a  fellow  of 
the  Boyal  Eiociety  in  1864,  and  in  1888-90  he 
was  prwdent  <tf  the  VUryal  Geowu>hical  Society. 
He  wrote  The  Finanoee  and  Pnhlio  Worke  of 
India  (1882),  with  bis  tn-otho-,  Sir  J<^ 
Strachey,  also  an  Indian  administrator. 

STSAOHXT,  WiLLiAU.  Colonist  and  his- 
torian of  early  Vii^^ia — a  member  of  Gray's 
Inn,  London.  In  luy,  1600,  he  sailed  tot  Vir- 
ginia  witli  Sir  George  S4Hners,  and  was  wrecked 
on  the  Bermudas  on  July  28.  Strachey  wrote  an 
account  of  the  Colonists  adventures,  widely  tAr- 
enlated  in  manuscript  before  being  printed  in 
162S,  in  Purchas's  PUgrimt.  In  May,  1010,  he 
reached  Virginia,  becoming  secretary  and  re- 
corder of  the  Colony.  He  edited  the  code  of  laws 
drawn  up  by  Gates  and  Dale,  commonly  known 
by  the  latter's  name.  Returning  to  England  in 
1612,  he  b^an  his  Hiatorie  of  Travaile  into  Vir- 
ginia Britannia.  It  was  first  printed  in  1849, 
by  the  Haklnyt  Society  of  Lond(m.  It  is  the 
most  reliable  single  narrative  of  eventa  during 
the  Virginian  p«W  with  which  he  deals.  Be- 
sides the  1849  edition  of  the  ffistorie,  OMicult 
Alennder  Brown,  Qmeeie  of  the  United  Btatee 
(Boston,  1801). 

STBACHWrrZ,  shtrSoMts,  MoBirz,  Conrr 
(1822-47).  A  German  poet,  bom  in  Peterwitz, 
.  Silesia,  and  educated  for  the  law  in  Breslau  and 
Berlin.  His  early  death  occurred  in  Vienna, 
while  he  was  returaing  fran  Italy.  His  first 
volume,  Lieder  eimea  Erwaokenden  (1842),  was 
mostly  written  while  he  was  still  in  the  Gym- 
nasium. More  typical  is  the  collection  posthu- 
mously puUished,  Neue  Oedie^te  (1847),  vrith 
its  sharp  attack  on  Heine  and  the  other  rev<du- 


tionists,  its  protests  against  the  "Everlasting 
No,"  and  its  famous  and  popular  lyrics,  '*Der 
Hiiomel  ist  blau"  and  "Oermania."  He  wrote 
also  SMDB  very  good  ballads.  A  complete  edition 
of  his  poems  appeared  in  1650,  and  in  Reclam's 
BibUothek  in  1878,  Nos.  1000  and  1010.  Consult 
Tielo,  Diohtung  dee  Orafen  M.  von  Btrach- 
wite  (Berlin,  1902). 

BTBACK,  shtrUc,  HEUCAfiK  Lesebbcht 
(1848-  ).  A  German  theol<WLan  and  Orien- 
tal scholar.  He  was  bom  in  Berlin  and  was 
educated  there  and  at  LeipEig.  In  1877  he  be- 
came professor  in  the  theologieal  faculty  at  Ber- 
lin. Ammig  his  more  notaue  publications  are: 
Prophetanm  Poeterionim  Ooiett  Bahglonioue 
PetropoUtamte  (1875);  Eimleitung  in  doe  A.lte 
Teetament  {9th  ed.,  1906) ;  L^rbuoh  der  new 
hehr&ieohen  Bpraohe  «nd  Littaratur  (1884), 
with  Si^ried ;  Einleittmg  in  den  Talmud  ( 1887 ; 
6th  ed.,  1011);  SebrSieohee  Vokabularium 
(1889;  10th  ed.,  1914);  Dae  Blut  im  Olmtben 
vnd  Aberglauben  der  Meneohen  (8th  ed.,  1900) ; 
Orammatik  dee  HMieek-AramAiadieH  (6th  ed.. 
1011) :  Dae  Buoh  Jeeue  Binu^  im  hebriieohen 
Tesrte  (1003);  Dae  Weeen  dee  Judentume 
(1906) ;  Jeeue,  die  SSretiker  und  die  Ckrielen 
naeh  den  aiteeien  j&diaohen  Aa^aben  (1910); 
Berakhoth  (1014).  He  also  published  editions 
of  several  Mishna  tracts;  became  editor  of  the 
Porta  Linguarwn  OrientaUum  (B«-lin),  'for 
which  he  wrote  the  Hebrew  grammar  ( 10th  ed., 
1011;  Ei».  trans.,  1886);  and,  with  O.  Z6ckler. 
editor  of  Kuregefaeeter  Kommentar  en  den 
Schriften  AUen  und  l^euen  Teetamente  (Munich, 
1886  et  seq. ) .  He  prepared  lexicons  to  the  Anab- 
aeie  (10th  ed.,  1008)  and  CyropCBdia  (2d  ed., 
1802)  of  Xen<H>h(Hi.  From  188S  he  edited  A'a- 
thaaael,  a  periodical  devoted  to  Christian  mis- 
sionary work  among  the  Jews;  and  from  1006 
the  Jakrbueh  der  evang^ieohen  Judenmieeion. 

STBABBLLA,  strA-dellA,  AuESSANino 
(c.1645-1681).  An  Italian  composer,  bora  in 
Naples.  Of  his  life  nothing  is  known  beyond  the 
story  of  his  love  affair,  which,  related  by 
Bonnet-Bourdelot  in  his  Hietoire  de  la  nuteique 
et  de  aea  effete  (1716),  served  as  the  basis,  of 
Flotow's  opera  Stradella.  He  was  murdered  in 
Genoa.  His  compositions  include  six  operas, 
six  oratorios,  numerous  cantatas  and  sonatas. 
The  manuscripts  of  these  works  are  in  possession 
of  various  libraries  in  Italy,  France,  and  Eng- 
land. Consult  P.  Richard,  AletsmidrD  fitrodelto 
(FariN  1866) ;  F.  M.  Crawford,  Btradetta  (Lon- 
don, 1011). 

STILADZVABI,  strS'd«-vft'r«,  or  STBADT- 
VAIOUS,  Antonio  (1644-1737).  ITie  most 
famous  violin  maker  of  the  Cremonese  school. 
He  was  born  in  Cremona,  and  was  probably  ap- 
prenticed at  a  very  early  age  to  Nicola  Amau, 
at  that  time  regarded  as  the  greatest  of  Cre- 
monese masters.  His  first  instnnnaits  were 
made  between  1670  and  1685  and  wwe  of  the 
Amati  model,  in  consequence  of  which  tb^  are 
UBualiy  described  as  Amateae  Strads.  They  ar« 
distinguished  by  their  lack  of  symmetry  com- 
pared with  his  later  work,  their  plain  wood,  and 
generally  squatty  design.  Abont  1686  his  orig- 
utality  began  to  assert  itself,  and  by  the  follow- 
ing year  he  had  acquired  his  own  peculiar  style, 
sfnce  largely  used  as  a  model.  Hie  period  known 
as  the  long  Strad  period  was  frcMn  1600  to  170O, 
and  it  may  be  pointed  out  that  the  instruments 
made  then  were  not  longer  in  design  than  those 
of  the  following  years,  mm  which  they  differed 
only  In  their  treatmoit.    The  midue  bouts^ 
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edm,  mnd  eoners  were  longer  and  more  grace- 
ful, and  were  poflsesBed  of  a  contour  which  baa 
beat  described  as  a  mingling  of  the  feminine 
character  of  Nicola  Amati'a  work  and  the  mas- 
culine massire  style  of  Stradivari  from  1700  to 
1737.  In  1684  Nicola  Amati  died  and  bequeathed 
all  his  wood,  model%  and  tofds  to  Stradivari, 
thus  providing  the  latter  with  a  large  and  eboiee 
stock  of  tempered  and  seasoied  wood,  which  was 
respcmaible  for  the  improved  quality  of  bis  later 
instruments.  All  the  work  of  Stradivari  was 
marked  by  minuteness  of  detail,  high  quality  of 
material,  and  beauty  of  tone,  which  has  a  dis- 
tinctly sympathetic  quali^.  His  violins  must 
have  numbered  fully  two  thousand,  although 
comparativdy  few  qieeimenfl  are  now  in  exuh 
tence.  He  died  at  Cremtma.  Consult  A. 
Riechers,  The  Violin  and  the  A.rt  of  it»  Conatruo- 
tion:  A  Treatiae  on  Stradiwiri  (London,  1895; 
W.  E.  Hill  and  othm»  Antomo  Stradivari:  Hit 
Life  and  Work  (2d  ed..  New  York,  1900).  See 
Plate  of  ViouNB. 

STB&SIVABI,  Francesco  (1671-1743). 
An  Italian  violin  maker,  the  second  son  of  An- 
tonio. He  was  hora  at  Cr^ona.  He  carried 
on  his  father's  bn^ness,  adopting  Antmio's 
modd  oS  the  period  of  1700-1712,  and  produced 
instmmente  of  a  commanding  style  and  an  in* 
variab^  good  tone.  Like  his  father,  be  was  ex- 
ceedingly careful  in  the  artistic  finish  of  his 
woiic,  using  wood  of  die  finest  qiuUity  and  a  rich 
red-brown  vamish.— Omob<hio  Stbadivaki  (1679- 
1742),  the  fourtii  child  of  Antmio,  waa  chiefly 
remarkable  for  hie  skill  in  repairing  valuable 
instruments^  

8T&AD0KITZ,  KsKUU  von.    See  Kskuue 

TON  SnUDONITZ. 

STKAP^OBD,  Thomas  Wentwobth,  first 
Eabl  of  (1593-1641).  An  English  statesman, 
bom  April  13,  1503,  in  Ixmdon,  of  an  old  York- 
shire family.  He  was  educated  at  St.  John's 
College,  Cambridge,  and  later  (1607)  became 
a  student  of  the  Inner  Temple.  He  was  mar- 
ried in  1611  and  knitted  in  the  same  year, 
after  whidi  he  traveled  on  the  Continent.  la 
1614  hie  father  died  and  he  suooeeded  to  the  title 
of  Baronet  and  to  a  large  estate.  He  was  a 
member  of  the  last  three  Parliaments  of  James  I. 
In  the  Parliaments  of  1621  and  1624  he  sup- 
ported the  crown  against  those  who  were  trying 
to  force  England  into  a  war  with  Spain.  In  the 
first  Parliamott  of  (Carles  I  he  opposed  Buck- 
ingham, who  had  now  adopted  the  same  policy 
of  war  with  Spain,  yet  he  was  not  in  sympatiiy 
with  EUot  and  the  Pnritana  In  the  Parlia* 
nmit  of  1628  he  became  the  real  leader  of  the 
Honae  of  Commons,  though  no  formal  leadership 
was  reoognized  then.  He  introduced  a  bill  simi- 
lar in  tenor  to  the  Petition  of  Ri^t  (q.v.),  but 
containing  no  declaration  that 'the  law  had  been 
violated  m  the  past.  Charles,  however,  refused 
to  accept  it,  and  Wentworth,  unwilling  to  resist 
the  King  further,  allowed  the  opposition  to  pass 
into  other  and  more  hostile  bands.  He  supported 
ttie  Petition  of  Ri^t  and  was  then  apiwrently 
satisfied  that  the  ancient  government  of  the 
Kingdom  had  been  restored.  In  June,  1628,  he 
was  made  Baron,  on  December  10  Viscount,  and 
on  December  2S  President  of  the  Council  of  the 
North.  On  Nov.  10,  1629,  he  was  made  manber 
of  the  Privy  Council.  As  President  of  the  Coun- 
cil of  the  North  he  was  the  royal  executive  in 
that  region  and  he  exercised  his  authority  vig- 
orously in  cheeking  insubordination.  His  anu- 
Puritan  sympathies  had  drawn  him  into  intimate 


relations  with  Laud,  which  became  life-lon|f 
friendship.  On  Jan.  12,  1632,  Wraitwortii  was 
made  Lord  Deputy  of  Ireland  and  went  to  Dub- 
lin in  1633.  His  administration  lasted  six 
years.  His  task  was  difficult  and  his  acti<ni» 
were  often  harsh,  but  on  the  wh<de  beneficial. 
I^ade  and  Industry  were  raoouraged,  disorders 
suppressed,  and  Irdand  enjc^ed  nnpreeedented 
prosperity.  In  1639  Wentworth  vi^ted  England. 
On  Jan.  12,  1640,  he  was  created  Earl  of  Straf* 
ford,  and  thenceforth  waa  the  King's  moet  in- 
fiuential  adviser.  Already  the  Scottish  troubles 
had  rea(Aed  an  acute  stage.  On  account  of  long 
absence,  Strafford  failwt  to  appreciate  the 
changed  temper  of  the  English  pecnle.  He  ad- 
vocated the  strongest  measures  and  hurried  back 
to  Irdand  to  raise  moaej  and  troops  for  Charles. 
This  was  made  the  basis  of  his  impeachment  on 
the  meeting  of  the  Long  Parliament.  Charles 
promised  faun  that  if  he  would  come  to  London 
to  meet  the  charges  he  "should  not  suffer  in  his 
person,  honor,  or  fortune."  Inannuch  as  the 
charges  against  him,  even  if  proved,  did  not  con- 
stitute treason  as  defined  by  the  statute  of  Ed- 
ward III,  I^rliament  changed  the  impeadiment 
into  a  bill  of  attainder,  wmg^  Strafford  was 
still  heard  in  his  own  defense.  His  docan  was 
sealed  when  Parlianmt  discovered  that  Charles 
was  plotting  to  rescue  him  by  force.  On  May  S, 
1641,  the  ^tainder  bill  was  passed  and  on  the 
10th  Charles,  daring  to  resist  no  Iwnger,  signed 
it  with  Strafford's  consent.  Strafford  was  be- 
headed two  days  later. 

Our  estimate  of  Strafford's  hbrii  personal 
qualities  will  always  rest  principally  up<m  his 
own  recorded  words.  Th^  will  be  found  in 
The  Earl  of  StraffonPt  L«tt«r»  tmd  Detpatt^, 
with  an  Essay  towards  his  Life,  edited  by  Rad* 
cliffe  (2  vols.,  London,  1730).  Consmt  also 
S.  R.  Gardiner,  History  of  EngUMnd,  1603-^2  ( 10 
vols.,  New  York,  1883-84);  H.  D.  Traill,  Lord 
Strafford  (London,  1889);  Papers  Relating  to 
Thomas  Wentworth,  First  Earl  of  Strafford, 
edited  for  the  Camden  Society  by  C.  H.  Firtii 
(ib.,  1890);  Robert  Browninfl^  Prose  IAf«  of 
Strafford  (Boston,  1892). 

STBAIOHT,  WnxASD  Dickdhan  (1880- 
).  An  American  financier.  He  was  bom 
at  Oswego,  N.  Y.,  and  graduated  as  B.Areh.  from 
Cornell  in  1901.  From  1902  to  1914  he  was 
resident  principally  in  China  and  K(M%a,  being 
connected  with  the  Chinese  Customs  Service; 
correspondent  of  Reut^'s  Agency  and  the  Asso* 
dated  Press;  American  Vice  Consul  Qeneral  at 
Seoul;  Craisnl  General  at  Hnkden,  and  represoi- 
tative  in  China  for  a  group  of  notable  American 
financiers.  In  1908-09  he  had  been  at  Wash- 
ington, as  acting  chief  of  the  Division  of  Far 
Eastern  Affairs  in  the  Department  of  State. 
After  his  return  frwn  China  (1914)  he  was  for 
a  time  connected  with  J.  P.  Morgan  and  Com- 
pany of  New  York,  but  in  1916  withdrew  from 
that  ftim  to  study  international  law  at  Columbia 
Universi^.  In  1909  he  was  elected  a  fellow  of 
the  RoyaJ  Geographical  Society  of  Lcmdon,  and 
in  1914  he  became  president  of  the  American 
Asiatic  Association.  In  1016  he  became  vice 
president  of  the  American  International  Cor- 
poration, formed  to  develop  the  foreign  trade 
of  the  United  States.  He  married  a  daughter 
of  William  C.  Whitney  (q^.). 

STBAZOHT  COIXBOB.  A  ooedueattonal 
college  for  negroes,  founded  at  New  Orleans  in 
1869  by  Seymour  Strai^t.  It  has  an  oidow* 
ment  of  about  920,000,  and  is  supported  I7 
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TolnnUry  oontribntioD  through  the  Ameriottn 
Mission  Associaticm.  The  buildings  and  the 
grounds  are  valued  at  $10,000,  and  the  library 
contains  about  3000  vc^umes.  The  faculty  in 
1914-15  niunbered  25,  and  the  students  in  all 
dwartmaitB  about  570. 

STBAIN,  IBAAO  G.  (1821-67).  An  American 
naTsl  t^cer  and  explorer,  bom  in  Rozbury, 
He  entered  the  navy  as  a  midshipman  in  1837, 
in  1845  was  in  command  of  an  exploring  expe- 
dition that  penetrated  into  the  interior  of  Brazil, 
and  in  1848  explored  LoWer  California.  In  1849 
he  made  the  overland  journey  frcHU  Valparaiso 
to  Buenos  Aires,  publishing  an  account  of  the 
trip  entitled  The  Cordillera  and  Pampa:  Sketches 
of  a  Journey  m  OhiUi  «fwl  the  Argentine  Prov- 
inoea  m  1849  (1853).  He  became  a  lieutenant 
in  1850,  served  with  the  commission  to  locate 
the  boundary  line  between  Mexico  and  the  United 
States,  and  in  1854  was  in  charge  of  a  party  to 
survey  and  explore  the  Isthmus  of  Panama  and 
report  upon  the  best  route  for  an  interoceanic 
canal.  In  1856  in  the  Arctic  he  made  soundings 
in  the  North  Atlantic  Ocean  to  ascertain  the 
feasibility  of  a  submarine  cable.  Ketuming  to 
Panama,  he  died  there  the  following  year.  Con- 
sult Headl^,  The  Dttrien  Bapioring  Bapeditiim 
vnder  Commamd  of  lAeutetumt  Str«^  (New 
York,  1886). 

STRAIT  OF  JESSSINA.  8«e  IfiBBSnrA, 
Strait  of.   

STB  A  IT  OF  SVBIOAO.  See  SCBIGAO, 
Stsait  of. 

STBAITS  SETTLEMENTS.  A  British 
coltmy,  oonsisting  of  the  settlements  of  Singa- 

Kre,  Penang,  ana  Malacca  (Map:  Siam,  D  6). 
le  settlement  of  Singapore  indodes,  besides 
the  island  of  that  name,  the  Cocoe  or  Keeling 
Islands  (since  1903)  and  Christmas  Island 
(1900).  The  area  of  the  colony  is  about  1600 
square  miles.  Aside  from  its  strategic  value, 
the  colony  is  important  chiefly  for  its  larae 
transit  trade,  which  passes  almost  entirely 
throu^  ^gapore  and  Qeorgetown,  The  prin- 
cipal exports  include  tin,  q^oes,  gunbier,  rubber, 
gum,  tapioca,  copra,  rattan,  edfee,  pineapples, 
and  8a«o.  The  tin  conies  fnnn  the  Federated 
Malay  States.    Large  imports  are  rioe,  cotton 

Sieoe  goods,  coal,  opium,  petroleum,  tobacco, 
our,  and  fish.  The  porta  are  free.  Imports  and 
exports  in  1906  were  valued  at  332^34,000  and 
282,961,000  Straits  Settlements  dollars  respec- 
tively (the  Straits  Settlements  dollar  Is  worth 
66.776  cents);  in  1913.  484.163,000  and  388^ 
980,000.  ExcluslTe  of  native  eraft,  shipping  en- 
tered and  cleared  in  1013  was  27,126,000  tons,  of 
which  16,261,000  tons  British.  Revenue  in 
1913,  12,398,000  dollars;  expenditure,  10,469,000. 
The  Governor  is  assisted  by  an  executive  coun- 
cil, and  by  a  l^slative  council  c<miposed  of  ten 
official  and  eight  unofficial  members,  nominated 
by  the  crown.  The  Qovemor  is  also  High  Com- 
missioner for  the  Federated  Malay  States,  Hif|^ 
Commissioner  of  Brand,  and  British  agent  for 
British  North  Borneo  and  Sarawak.  The  popu- 
lation of  the  colony,  as  constituted  In  1911,  was 
1891,  618,768;  1901,  682,009;  1911,  722,075 
(474,874  males,  247,201  females).  The  estimate 
in  1014  was  761,621,  of  whom  7945  were  whites, 
8679  Eurasians,  and  the  remainder  Asiatics;  of 
the  latter  Chinese  form  a  very  large  part.  There 
is  an  extensive  migration  to  and  nom  China  and 
India,  chiefly  cooliee.  Hie  Straits  Settlements 
w^  transferred  from  tiie  govemmeiit  of  India 
to  the  oolonial  oflloe  April  1,  1867.  The  capital 


is  Singiqiore.    Ses  Hauoqa.;  BBrAiro;  SnTGA- 

POBE. 

STBAKOSCH,  shtrft^dsh,  Moarrz  {182&-87). 
An  Austrian  composer  and  pianist,  bom  in  Lem- 
berg,  Galicia.  He  was  the  brother-in-law  and 
teacher  of  Adelina  Patti.  He  was  educated  in 
music  at  Viama,  and  came  to  America  in  1846, 
where  he  worn  considowLble  sneeese  as  a  teacher 
and  concert  pianist.  In  1856  he  became  an  im- 
presario ana  introduced  many  great  mosieians 
to  the  American  public.  He  was  the  composer 
of  several  salon  pieces  for  the  pianoforte  and  one 
opera,  Oiovanni  d%  Napoli,  which  had  its  flrst 
preaentaticHi  in  New  York.  He  died  in  Paris. 
— Max  Stbakosch,  brother  of  Moritz,  succeeded 
him  in  the  managonent  of  tiie  various  omeerta 
and  opera  undertakings.  He  died  in  New  ToHe 
in  1892. 

STBALSVNS,  iditriKzQnt.  A  seaport  in  the 
Proviface  of  Pomerania,  Prussia,  situated  on 
the  Strelasund,  which  separatee  the  mainland 
from  the  island  of  RQgen,  149  miles  by 
rail  north -northeast  of  Berlin  (Map:  Germany, 
£  1 ) .  It  is  entirely  surrounded  by  water.  The 
natural  strength  of  the  place  was  greatly  in- 
creased by  formidable  IcHtifications,  which,  how- 
ever, wNre  converted  into  promraadea  in  1878. 
StraJsnnd  has  narrow  but  regular  streets,  and 
many  of  the  houses  are  finely  gabled,  givias  the 
town  a  quaint  and  ancient  appearance.  There 
are  tiiree  splendid  Gothic  churches  erected  in  the 
fourteenth  and  fifteenth  centuries.  The  hand- 
some town  hall  contains  a  picture  gallery,  a 
collecti<m  of  antiquities,  and  a  public  library  of 
73,000  volumes.  There  is  a  school  of  navintiai. 
StnUsnnd  is  noted  for  its  matmfactores  of  play- 
ing cards.  Oil,  eoap,  madiinety,  ore  lii^kts,  fur- 
niture, and  bricks  are  also  produced.  There  is 
consideraUe  shipping  and  a  large  export  trad^ 
chiefly  in  grain,  sugar,  fish,  and  malt.  Tb^  city, 
founded  in  1209,  was  in  the  fourteenth  century 
an  important  member  of  the  Hanseatic  Lieague. 
The  most  notable  event  in  its  history  was  its 
eleven  weeks'  siege  by  Walloistein  during  the 
Thirty  Years*  War  (Hay-Angoat,  1628).  It 
was  a  possesdon  *A  Sweden  fnim  ttie  Peaoe  of 
Westphalia  (1648)  to  1816,  when  tt  passed  to 
Prussia.    Pop.,  1900,  31,083;  1910,  33,988. 

STBAKO^armc  (Neo-Ijit.,  of  uncertain  ety- 
mology), Stinkwdd,  Jaicsstowit  Wnzi,  Jihson 
Weed,  Thorn  Apple  (Datura  atramonium).  A 
common  weed  of  the  family  Solanaceie.  De  Can- 
doUe  refers  it  to  oonntries  bordering  on  the  Cas- 
pian Sea;  others  regard  it  as  coming  fnnn  North- 
em  India.  It  is  a  coarse,  strong,  vigorous, 
branching  weed,  from  two  to  six  feet  high,  with 
ovate-toothed  or  angled  leaves,  large  funnel- 
shaped  flowers  followed  by  prickly  globular  four- 
celled  pods  containing  numerous  angular  black 
seeds  which  are  narcotic.  All  parts  of  the  plant 
have  a  disagreeable  smeU.  The  leaves  and  seeds 
are  used  in  medicine  to  some  ^tfsit.  A  second 
species,  Datura  tatiUa,  is  taller  and  the  atems 
are  purple  instead  of  green.  Both  spedea  ore 
extensively  distributed  in  the  United  States. 
See  Colored  Plate  of  Poisonous  Plants. 

STBANABAN,  Btrftn'4-an,  Jaues  Sautel 
TH01CAJ9  (1808-98).  An  American  contractor 
and  philanthropist,  bom  at  Petertwro,  N.  Y.  He 
was  successivdy  school  teacher,  surveyor,  and 
trader,  and  then  became  a  railroad  contractor  in 
Newark.  N.  J.,  gradually  acquiring  large  in- 
terests in  the  companies  by  accepting  stock  as 
payment  for  oonstruction.  He  nmored  to  Brook- 
lyn in  1844  and  until  his  death  was  closely  iden- 
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tifled  with  the  city's  oommercial  expansion  and 
public  improvement.  From  I860  until  1882  he 
■erred  as  president  of  tlie  Brooklyn  Park  Com- 
mission, during  which  time  he  devised  a  syston 
of  paries  and  boulevards  for  the  city.  His  great- 
est achievement  was  the  planning  and  laying  out 
in  Brooklyn  of  Prospect  Park,  at  the  main  en- 
trance of  whidi  Is  a  statue  at  Stranahan  by 
MacMcmniw. 

STBA3n>.  See  Kvornira  asd  Snjoiirfl; 
Ropc 

STBANDy  Thx.  An  important  business  thw- 
out^ifaie  of  London,  so  named  because  it  led 
through  the  marshy  land  borderii^  the  former 
banks  of  the  Thames.  It  extends  mm  Charing 
Cross  to  Fleet  Street. 

STBAHDBSBG,  strHnd'b&rj',  Kabl  Wix- 
HEUC  August  (1818-77).  A  Swedish  poet,  bom 
in  SOdermanland,  and  educated  at  Upsala  and 
Limd.  The  greater  part  of  his  earlier  writing 
was  of  a  patriotic  nature.  His  works  show  great 
purity  of  form  and  depOk  <tf  patriotism.  Under 
the  pseudoi^m  Talis  Qualis  be  pnbliriied  Sdnger 
i  pamar  (1846);. Ft^  Rotor  (1848);  and  bis 
Samlade  vitterJutsarbetm,  edited  by  G.  Ljung- 
gren  (5  role.,  1878).  He  translated  Byrtm'a 
Don  Juan  and  selections  from  Moliire. 

STKAin>  PLAUTS.    See  Beach  Pla^tts. 

STSANO,  WnxiAH  (18S0-  ).  An  Eng- 
lish etcher,  engraver,  and  painter.  He  was  bom 
at  Dumbarton,  and  was  the  pupil  and  assistant 
of  Al{A<mse  Lssids  at  the  Siade  Art  Seho<^ 
Londcm.  He  first  gained  flame  as  a  master  of  en- 
graviu^  in  many  nwdiuma:  etching,  line  and  wood 
engraving,  mezzotint,  and  silver  and  gold  point. 
He  also  revived  drawing  on  tinted  paper  in 
chalk  and  pencil  (erroneously  called  the  Hol- 
bein portrait)  and  later  turned  to  painting.  Al- 
though early  influenced  hj^  Legros  and  also  by 
Renmrandt,  Strang's  woric  is  almoet  aggressively 
original.  It  shows  him  a  skUIfol  draftsman, 
wiA  a  fine  sense  of  onnpoaition.  Among  varied 
subjects  are  the  grotesque  "Misery"  and  "War." 
His  racellent  portraits  include  etchings  of  Rud- 
yard  Kipling,  Robert  Bridges,  and  R.  L.  Steven- 
son, and  oil  portraits  of  Lord  Fisher  and  John 
Masefield.  Among  his  finest  paintings  are  the 
"Love  Song,"  "The  Bath,"  and  "A  Bay  in  Brit- 
tany." His  UlustratiffiDs  include  tiiose  for  Kip- 
ling's Short  8iori9»  (1001),  and  for  Dtm  Qubnte 
(1003).  He  became  a  R(^al  Academician  in 
1006,  and  was  (me  of  the  original  members  of 
the  Royal  Society  of  Painter-Etchers.  Strang 
worked  and  ^hiblted  not  c«ily  in  England,  but 
in  the  United  States  and  in  Germany  (gold 
medal,  Dresden,  1897 ) .  Consult  Frank  Newbolt, 
Etchinga  of  William  Strang  (London,  1907), 
and  H.  W.  Singer,  William  Strang:  Zeichntmgen 
(Leipzig,  1912). 

STBANGE.  Sib  Robebt  (1721-02).  A  Scot, 
tish  engraver.  He  was  bom  in  Kirkmll,  Orkney 
IsUnds,  and  was  apprenticed  to  Richard  Cooper, 
at  Edinburgh,  for  six  years.  To  gain  the  hand 
of  Isabella  Luminsden,  be  joined  the  Jacobite 
army,  and  after  its  defeat  went,  in  1747,  to 
Rouen  and  studied  under  Descamps,  and  later  to 
Paris,  where  he  learned  dry  point  under  Le  Bus. 
He  moved  to  London  in  1751,  devoting  himself 
to  historical  engravings,  and  in  1760  visited 
Italy,  yrhen  he  was  miMe  a  mtmhet  of  the  acad- 
eiDies  of  Rome,  Flwenee,  and  Bologna.  During 
a  subsequent  stay  in  Paris  he  was  elected  to  the 
French  Academy,  but  on  his  return  to  Ix>ndon 
was  refused  membership  in  the  Royal  Academy, 
was,  however,  knitted  in  1787  for  his 


graving  of  We^'s  "Apotheosis  of  the  Royal  Chil- 
dren." Strange's  engravings  are  chieAy  after  the 
Italian  masters,  induding  Raphael,  Correggio, 
Titian,  and  unfortunately  many  of  the  Edecucs. 
His  masterpieces  are  "Curies  I  with  his  Horse," 
and  "Charles  I  in  his  Robes."  after  Van  Dyck. 
Though  often  defective  in  draftemanBhip,  his 
work  is  characterized  by  purity,  breadth  and 
vigor.  Consult  Dennistoun,  Memoirs  of  Sir 
Robert  Strange  (London,  1856),  and  Charles 
Blanc,  L'<Euvre  de  Robert  Strange  (Leipzig, 
1848). 

STBAXraKRoBEVr  (1796-1854).  An  Ameri- 
can lawyer.  He  was  boro  in  Virginia;  was  edu- 
cated at  Hampden^idney  Collie;  studied  law, 
and  after  his  admission  to  practice,  settled  at 
Fayetteville,  N.  C.  He  served  as  a  member  of 
the  North  Carolina  House  of  Delegates  in  1822- 
23  and  1826,  was  judge  of  the  Superior  Court 
1826-38,  United  States  Senator  1836-40,  and 
some  time  later  Solicitor  of  the  Fifth  Judicial 
District.  The  Indian  legends  of  the  ragim  about 
Fayetteville  were  attractiv^y  related  in  his 
novel,  entitled  Eot^gntH;  or,  the  Cherokee 
Chief. 

STRANGE  CASE  OF  DOCTOB  JEXYLL 
AND  MR.  HYDE,  The.  A  story  by  R.  L. 
Stevenson  (1886).  It  illustrates  the  stru^le 
between  good  and  evil  in  a  human  soul.  Dr. 
Jdcyll,  a  physician,  has  learned  to  transform 
himself  at  wul,  by  means  of  a  certain  drug,  into 
**Mr.  Hyde,"  a  nusdmpm  dwarf  of  debased  pro- 
pensities, who  oommits  hideous  crimes.  An  anti- 
dote, vbieh  restored  Dr.  Jelnll  to  his  former 
character,  finally  fails  him,  and  the  baser  nature 
rules. 

■  ST&ANGIiES  (from  strangle,  Ft.  itrangler, 
from  Lat.  etrangulare;  connected  with  Gk.  vrpay- 
yit,  strangoa,  twisted,  Lat.  etringere,  to  draw 
tight),  DisTEUPra,  or  Colt  III.  An  acute  in- 
fections disease  of  the  horse,  ass,  and  mule,  most 
frequently  observed  in  young  animals,  especially 
pure-lH^,  supposed  to  be  due  to  Streptoeoeeue 
equi.  The  animal  seems  dejected,  has  a  capri- 
cious appetite,  dry,  staring  coat,  reddish  eyea, 
and  accelerated  pulse  and  breathing.  After 
about  two  days  a  cough  and  a  nasal  discharge 
are  noted.  A  large  puffy  abscess  is  developed 
under  the  lower  jaw,  which  opou  later  to  the 
outdde.  Abscesses  sometimes  develop  in  other 
parts  of  the  body.  Light  eases  require  little 
treatment  except  proper  care  and  dieting,  the 
opening  of  the  ^MBCesses,  and  the  alleviating  of 
fever  when  excessive.  Consult:  Leonard  Pear- 
son and  others,  Special  Report  on  Dieeaeea  of 
the  Horse  (Washingtm.  rev,  ed.,  1911) ;  Hutyra 
and  Marek,  Special  Pathology  and  Therapeiitics 
of  the  Diseaee  of  Domettio  Animals,  vol.  i 
(Chicago,  1912). 

BTBAN'OXTItA^ON.  The  mechanictd  con- 
striction of  the  neck  so  as  to  prevent  tite  pauage 
of  air  and  to  suspend  respiration,  ana  conse- 

?nently  life.  Strangulation  may  be  produced  by 
hrottling  or  ban^ng.  Death  is  sudden  when 
the  obstruction  to  re8pirati<m  is  complete  but 
otherwise  it  is  gradual  in  its  onset.  In  hanging, 
especially  in  judicial  executions  where  a  long 
drop  is  used,  death  is  probably  due  to  fracture 
of  the  cervical  vertebne,  with  compression  of  the 
medulla  oblongata,  the  seat  of  tiie  nerve  centre 
controlling  respiration.  When  breathinff  has 
been  interrupted  for  only  a  short  time,  ana  there 
is  no  mechanical  obstacle  to  reqiiration,  nor  in- 
jury to  the  medulla,  life  may  sometimes  be  re- 
stored by  proper  measures,  such  as  artificial  ree- 
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piration,  RtimnUnt  ^tpUcationt,  and  a  plentifn] 
aunply  of  fresh  air. 

When  death  haa  taken  place  by  hanging,  proofs 
of  thle,  conoeming  which  medicolegal  quesUons 
may  aiise,  depend  uptm  the  position  of  the  body 
when  found,  the  presence  of  marks  upon  the 
neck,  and  of  the  signs  of  asphyxia  in  the  inter- 
nal organs,  and  the  absence  of  any  other  possible 
cause  of  death.  The  mark  on  uie  neck  is  gen- 
erally a  hard,  dry,  yellowish,  homy  furrow  run- 
niag  obliquely.  Ths  face  is  turgid,  with  blood- 
stained froth  about  the  nostrils  and  lips;  the 
tcmgue  is  swollen  and  protruding.  The  right  side 
of  the  heart  and  the  right  Inng  are  oigOTged 
with  venous  blood,  while  the  left  side  is  em^y. 
See  Asphyxia. 

STBAN'OTTBT  (Lat.  ttranguria,  from  Gk. 
OTpayyovpia,  atmngouria,  retenti<ai  of  urine). 
Painful,  scan^  urinatirai,  due  to  m>asm  of  the 
urethra.  It  occurs  after  the  use  of  cantharides 
or  oil  of  turpentine  internally  (both  of  which 
are  eliminated  l^  tiie  kidneys)  or  even  after  blis- 
tering with  these  agents.  Acute  posterior  ure- 
thritu  is  a  common  cause,  but  inflammatory  con- 
ditions of  the  bladder  or  prostate  gland  may 
bring  on  attadc.  Hot  tu>plications  to  the  peri- 
neum, a  hot  sitz  bath,  not  enema ta,  or  an  in- 
jection of  morphine  will  ^ve  rdief.  See  Rbtew- 
TION  OF  Ubink. 

ST&AN8KT,  Btrto'skl,  Josxr  (1872-  ). 
An  American  orchestral  ocndnetor,  bom  at  Hum- 
poletz  (Bohemia).  He  early  studied  medicine 
at  the  University  of  Prague.  When  he  decided 
upon  a  musical  career  ne  went  to  Leipzig  to 
study  composition  imder  Jadassohn.  Subse- 
quently he  continued  his  studies  in  Prague  and 
Vienna  under  DvofAk  and  Bruckner,  and  also 
had  the  good  fortune  of  coming  into  closer  re- 
lations mth  Brahms.  He  began  his  career  in 
1898  as  first  cwnduetor  at  the  Opera  in  Prague. 
Fnmi  1903  to  1010  he  was  conductor  of  the 
Opera  at  Hamburg,  with  frequent  leave  of  ab- 
sence to  fill  engagements  as  guest  conductor 
(both  in  opera  and  in  ccmcert)  in  Germany, 
Austria,  Holland,  and  England.  In  1911  he 
was  chosen  to  succeed  Mahler  as  conductor  of 
the  Philharmonic  Society  of  Kew  York.  So  aUy 
did  he  carry  out  the  intentloBB  and  policy  of  his 
great  predeoeasor,  that  after  three  seasons  the 
Philharmonic  OKhestra  was  regarded  as  the 

S|ual  of  the  famous  Boston  Symphony  Orchestra, 
e  wrote  an  opera,  Beatrice  and  Benedict,  an 
operetta,  Der  Oenwal;  symphonies;  symphonic 
songs,  and  some  chamber  music. 

EITBAFABOLA,  strfpA-ryiA,  Qiovanin 
Feancwco  ( I-C.1567 ) .  An  Italian  author,  who 
was  bom  at  Caranggla  littie  is  known  of  his 
life,  and  his  name  is  only  a  sobriquet  signifying 
loquacity.  He  publish^  8<metU,  atrambottif 
t^HoUt  e  eapitoli  in  1608.  He  is  remembered, 
howev»,  for  the  73  tales  in  his  Tredici  piaoevoti 
notti  (Facetious  Nights)  (Venice,  1550,  1554). 
This,  one  of  the  most  amusing  works  of  the 
Deoameron  type,  is  distinctive  in  the  stresH  laid 
upon  fantastic  subjects  and  in  inspiration  from 
folk  tales,  such  as  the  Re  Poroo  and  AugelUn  bel 
verde.  Ccmsnlt  edition  of  his  works  by  Qius. 
Rua  (Boloraa,  1898) ;  The  Viahta  (Eng.  trans, 
by  W.  C.  Waters  (2  vols.,  Londcm,  1894) ;  Qiua. 
Rua,  Tra  antiche  fiale  e  novelle  (Rome,  1898) ; 
also  J.  C.  Dunlop,  Bittory  of  Prote  Fiction  (2 
Tols.,  London,  1896). 
STBAF  OTSTEB.  See  Coon  Otsteb. 
STBASBUBGEB,  shtriisOwr-ger,  Eduabd 
(1844-1912).   A  German  botanist,  bora  at  War- 


saw and  educated  at  Bonn  and  at  Jsna*  when 
he  became  pntfsssw  in  1869  and  director  of  the 
botanical  garden  in  1878.  With  Haeckel  he 
visited  the  East,  and  in  1881  he  accepted  a  call 
to  the  University  of  Bonn.  In  his  special  field 
of  histology  of  plEmts  he  wrote:  Die  Befntchtung 
h9i  dm  Koniform  ( 1869 ) ;  Veber  Zellbiidung 
und  ZelltmUmg  (1875;  3d  ed.,  1880) ;  Veber  den 
Bw  und  dot  Waolutum  der  Zellhaute  (1882); 
besides  Das  botantKhe  Praktikum  (1884;  Sd  ed., 
1807) ;  HittolMieche  BeitrUge  (1888-1000) ; 
and,  with  Noll,  Schoick,  and  Sdiimper,  Lehrbuck 
der  Botanik  far  Hoohtohuim  (8Ui  ed.,  1906). 
Conjointly  with  Pfeffer  he  edited  the  Jah/HtOeher 
far  vHmenKkafUiehe  Bctomk  (Berlin,  1894  «t 
seq.). 

8TBASCHIBZPKA,  sM'di«-iIpU,  Jouini. 

See  Canon,  Johann. 

BTBASSBTTBa,  shtrSaOiurK.  A  city  of  Oer- 
many,  the  capital  of  Alsace-Lorraine.  It  is 
situated  at  the  junction  of  the  Breuach  and  the 
111,  2  miles  west  of  the  Rhine,  28  miles  east 
of  the  French  frontier,  and  88  miles  ^  rail 
north  of  Basel  (Hap:  Germany,  B  4).  The  111 
divides  into  five  arms  in  the  city.  Strassburg  is 
a  fortress  of  the  first  class.  A  circle  of  14 
forts  and  an  inner  rampart  defend  the  city. 
The  centre  of  the  city  forms  an  oval,  and  is  sur- 
rounded by  two  arms  of  the  111.  Here,  and 
eneciallT  in  the  qnartsr  called  "Alt'  Frank- 
reich,**  the  streeta  are  narrow  and  crocked,  and 
the  picturesque  ancient  houses  and  frequent 
specimens  of  pure  medieval  architecture  reflect 
a  period  when  the  city  was  both  art-loving  and 
wealthy.  In  this  section,  on  the  southeast,  rises 
the  structure  for  which  Straasbui^  is  best  known 
— the  cathedral,  or  mineter.  It  is  said  to  have 
been  founded  about  600.  The  Romanesque  choir 
datea  from  1176,  the  splendid  Gothic  nave  from 
1260  to  1266;  the  facade  was  completed  in  1366, 
except  the  upper  part  and  spire,  which  date 
from  1429  to  14S0.  The  remarkable  facade,  the 
work  of  Erwin  von  Steinbach  (q.v.),  with  its 
galleries  and  rose  window,  especially  commands 
admiration.  Noteworthy  also  are  the  late  Ro- 
manesque south  portal  with  its  sculptures  and 
the  still  more  splendid  west  portals.  The  tower 
is  465  feet  higli.  A  searoelj  leas  oelsbrated  fear 
ture  of  the  mmstw  is  Its  astromwiieal  dock,  the 
mechanism  of  which  was  constructed  in  1830- 
42  to  replace  that  of  the  famous  clock  of  the 
sixteenth  century.  (See  CtOCK.)  Southwest  of 
the  cathedral  is  the  Protestant  church  of  St 
Thomas,  a  Romanesque  and  Gothic  edifice,  be- 
gun about  1200.  It  contains  a  marble  monument 
to  Marshal  Saxe  by  Pigalle.  Near  the  cathe- 
dral is  the  old  cviwK^al  palace  (1731-41), 
idenUfied  with  the  Rohans,  and  now  containing 
the  unimportant  municipal  art  museum.  In  ths 
GroBse  Metsig  (the  market  hall)  dating  ftOD 
1588  is  the  Museum  of  Industrial  Art. 

North  of  the  111  extend  the  handsCMne  new 
quarters  of  the  city,  where,  in  the  Eaiserplatc, 
may  be  seen  the  Imperial  Palace  (1889-1t3),  in 
the  modern  German  Renaissance  style.  It  was 
deigned  by  H.  Gggert  and  has  a  cupola  116  feet 
high.  The  Hall  of  the  Provincial  Diet  (1888- 
92)  and  the  prorinelal  and  unlTersity  librarr 
are  near  The  library  haa  some  1,020,000 
volumes.  Farther  on  in  a  northeasterly  direc- 
tion is  the  Contades  Park.  Some  little  distance 
east  of  the  city,  and  reached  by  ihe  Rnprecht- 
sauer  Allfie,  lie  the  beautiful  municipal  grounds 
of  the  Orangerie — a  pleasure  garden  with 
Oriental  features  and  beautiful  prommades.  Be- 
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tween  it  and  the  city  is  the  extensive  anenal. 
Strassburg  has  a  statue  of  General  El^r,  who 
was  born  there,  and  of  Gutenberg;  also  a  bust 
of  Goethe,  which  marks  the  bouse  where  the  poet 
lived  aa  a  stndant. 

The  uniTmity  (see  SxsASBBuao,  Uhitbsfit 
or)  is  situated  across  the  111  in  tiie  southeastern 
part  of  the  city,  covering  a  large  uea  with  its 
various  bnildii^s.  There  are,  in  addition,  the 
important  Protestant  Gymnasium  (1538),  the 
academy  with  its  collections,  a  lyceum,  a  Roman 
Catiiolic  seminary,  a  very  fine  municipal  con- 
aervatorium  of  music,  a  mechanics'  school  of  art, 
and  an  industrial  art  school.  The  municipal 
theatre  is  an  admirable  institution.  l!b»  Frauoi- 
baus  cooti^a  an  architectural  and  sculptural 
oolleetion.  The  dty  archives  are  very  valuable. 
The  numerous  excellent  hospitals  are  mostly 
situated  in  the  southern  part  of  the  city. 

The  city  government  is  administered  by  the 
burgomaster,  with  six  associates,  and  a  council 
of  36  members.  The  eity  is  divided  into  four 
CMttois.  strassburg  is  conunereiatly  imnortant, 
and  a  consideraUe  part  of  the  traflto  oetween 
France,  Gmnany,  and  Switzerland  passes 
through  the  city.  The  111  is  canalized;  the 
Rhine-Mame  and  other  canals  traverse  the  city ; 
and  Strassburg  is  a  railway  centre.  The  port 
covers  upward  of  300  acres,  with  wharves  and 
quays  on  the  Rhine.  Strassburg  has  lon^  been 
UUDOUB  for  its  productiw  and  exportati(Hi  of 
pAt^t  tte  foie  fraa»  averaging  9400,000  annually. 
Latterly  manufactories  rave  grown  up  to  smne 
extent  and  include  foundries,  locranotive  works, 
tobacco  factories,  tanneries,  piano  factories, 
chemical  worics,  etc.  Much  jewelry  is  manu- 
factured. Fop.,  1900,  151,041;  1910,  178,801, 
about  one-half  being  Roman  Catholics. 

History.  Strasi^nrg  is  the  Argentoratum  of 
the  Romans.  A  bishopric  M>pears  to  have  been 
established  before  the  seventn  century,  when  the 
aanke  Stratisbnrgum  began  to  be  usra.  In  1862 
its  citisens  threw  off  the  yoke  <rf  the  Bish(^  in  a 
battle  at  Oberhausbei^.  The  city,  free  and  in- 
d^tendent,  had  reached  a  hif^  d^ee  of  pros- 
perity at  the  Reformation.  The  citizens  em- 
braced Protestantism  at  an  early  date  (c.lfi23). 
In  1681  Louis  XIV  suddraly  took  possession  of 
Strassburg,  which  was  fortified  by  Vauban.  It 
remained  a  French  city  until  it  became  part  of 
the  German  Empire  as  a  result  of  the  Franco- 
Prussian  War.  It  was  an  important  military 
point  under  tiie  Fmcfa,  and  in  1870  held  out 
against  the  Germans  for  over  seven  weeks  under 
ito  gallant  CMumander,  Ubrich,  who  finally 
capitulated  on  September  28  with  over  17,000 
men.  Great  damage  was  wrought  during  the 
sie^  by  the  bombardment.  Strassburg  was  bom- 
barded by  allied  air  craft  during  the  Great  War 
which  b^n  in  1914.  See  Wab  in  Eubope. 

Consult:  Gustav  Sehmoller,  Btnnbvrga  BlUU 
(Strassburg,  1875) ;  Charles  Stadhling,  HUtoire 
oontemporaitte  de  Stratbourg  (Paris,  1884) ;  Ed- 
nard  FUrster,  Btnuaburg.  die  Hauptatadt  dea 
Reichslandea  { ib.,  1894 ) ;  Julius  Enting,  Detorip- 
tine  Qvide  to  the  City  of  Straeehurg  (Strass- 
burg, 190S;  later  editions  in  German  and 
French). 

STBASSBTTBO,  Gotttkud  voir.  See  Gorr- 
rEiiD  VON  Stkassbubg. 

STILASSBTTBO,  UmviasrrT  of.  A  German 
university,  the  outgrowth  of  an  earlier  Gymna- 
sium, formally  founded  by  privily  of  Ferdinand 
II  in  1621.  It  flourished  greati^  in  the  seven- 
teenth and  ei^teentii  centuries,  and,  thoufj^ 


Strassburg  became  Frrach  territory  in  1681,  the 
imiverei^  retained  much  of  its  German  char- 
acter. Goethe  and  Herder  studied  here  in  1770. 
It  disappeared  in  the  Revolution,  rose  again  in 
1802  aa  a  Protestant  academy,  and  in  1808  be- 
came part  of  the  University  of  France  by  uni- 
versity reforms  of  Kapoleon  I.  After  the  War 
of  1870  the  institution  once  more  became  Ger- 
man and  was  reorganized  as  a  university  in  1872. 
It  has  since  been  greatly  encouraged  by  the  Im- 
perial government  as  a  centre  of  German  influ- 
ence and  culture  in.  reclaiming  Alsace-Lorraine, 
and  has  been  in  a  flourishing  ccmdition.  Its 
bn^et  amounted  to  1,630,000  marks,  and  it  had 
In  1913  about  2160  students.  Its  library  con- 
tains more  than  1,000,000  vtdumes.  There  are 
various  institutes  ooniucted. 

STBASSBUBa  FIE.  See  Plrt  db  Feme 
Gbas. 

STBASSEB,  shtrSs^,  Abthub  (1864-  ). 
An  Austrian  sculptor.  He  was  bom  at  Adels- 
berg,  Camiola,  and  studied  at  the  Vienna  Acad- 
emy and  under  Pllz,  Tilgnte,  and  Kundmann. 
He  ocels  in  small  plastics,  sudi  as  statuettes  of 
Japanese  jugglers  and  actresses  and  terra-cotta 
figures,  often  combined  with  animals,  which,  by 
skillful  coloring,  he  succeeded  in  making  im- 
pressivdy  true  to  nature.  These  include  the 
"Egyptian  Snake-Ciiarmer"  and  the  "Hindu  at 
Prayer."  His  figures  in  bronze,  such  as  "Cleo- 
patra" and  "The  Goose  Girl,"  are  equally  life- 
lUce.  His  chief  monumental  wOTk  Is  "Triumphal 
Chariot  of  Marcus  Antoninus,"  Iwfore  the  Ssees- 
siwt  Building  in  Vienna,  which  won  the  Grand 
Prix  at  Pans  in  1900.  In  this  year  Strasser 
became  professor  at  the  Industrial  Art  School, 
Vienna. 

STBAT^OT  (Fr.  $trat4gie,  from  Gk.  trrparn- 
yU,  Mtrategia,  generalship,  from  vrparTfydt,  ttrati- 
goe,  general) .  The  word  "strategy"  has  been  va- 
riously defined.  It  is  useful  to  recall  some  of  the 
d«fininonB,  because  their  influence  still  subsists 
in  some  form.  Thus,  early  in  the  nineteenth 
eentury  strata  was  held  to  be  the  science  of 
the  movements  of  an  army  at  a  distance  from 
the  enemy,  while  tactics  was  the  same  thing  in 
the  presence  of  the  enemy,  within  gun  range. 
Napoleon  was  apparently  unacouainted  with  the 
word ;  he  used  the  expression  "nautes  parties  de 
la  guerre"  instead.  Jomini  defined  the  term  as 
the  art  of  all  the  operations  in  tho  theatre  of 
war;  for  him  tactics  was  the  art  of  using  tnx^s 
in  battle.  Von  Moltke.  returning  to  the  ety- 
mology of  the  word,  called  it  the  science  of  the 
commander  in  chief,  indicating  the  best  road  to 
battle,  while  tactics  tells  us  the  best  way  of 
using  troops  in  battle.  Aa  may  be  seen  from 
these  definitions,  there  seems  to  have  existed  in 
men's  minds  an  appreciation  of  the  difference 
between  operations  of  war  carried  on  over  a 
wide  theatre  and  more  or  less  slowfy  and  those 
condensed  into  a  few  hours  of  battle.  Hence  the 
instinctive  classification  of  the  whole  subject 
of  war  into  strategy  and  tactics.  As  a  matter 
of  fact,  so  complicated  and  varying  are  the  ele- 
ments, facts,  and  conditions  of  warfare  that 
their  exact  division  into,  and  inclusion  within, 
the  two  great  subdivisions  In  question  are  really 
impossible.  War  cannot  be  treated  as  an  exact 
science,  subject  to  rigorously  formal  definitions 
and  rules.  In  the  study  of  war  to-day,  two 
things  are  accepted  almost  generally:  first,  the 
art  of  tear;  and  second,  the  business  of  giving 
•this  art  concrete  expression.  The  art  of  war 
breaks  up  into  etrategy,  or  the  art  of  supreme 
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command  (in  battle  bb  eleewhere) ;  and  taotioa 
(witfaoat  any  qualifier),  or  the  method  of  em- 
ploying troop  unite  of  all  arms  in  subordinate 
■ituationB  (on  the  march,  etc.,  as  wdl  as  in  bat- 
tle). The  "busineaa  of  war"  in  its  turn  is  oon- 
cemed  with  the  tactics  of  the  various  armi  and 
demrtments  of  an  army.  See  Tactics. 

The  modern  conception  of  what  is  meant  by 
strata  leads  to  certain  deductions.  Thus  it 
may  be  re^rded  as  a  constant  force  operative 
in  peace  as  well  as  in  war,  for  certainly  the  bu- 
preme  command  must  take  into  account  such 
factors  as  the  habits,  morale,  and  even  temper* 
not  onjr  of  a  possible  enemy»  but  of  ito  own  peo- 
ple. Ihe  flnaacial  oondition  of  the  country  and 
of  its  possible  adversaries  must  wei^  very 
heavily  in  any  plans  under  consideration,  nob 
only  on  the  outbreak  of  war,  but  also  as  the  war 
wears  on.  Many  of  these  factors  almost  defy 
evaluation  in  advance;  their  evaluation  may  in- 
orease  in  difficulty  once  operations  are  under- 
taken. Moreover,  in  peace  to  a  certain  extent, 
and  assuredly  in  war,  the  situatitm  may  vary, 
and  so  rapidly  that  no  general  scdntion  <^ers 
or  can  offer  itself.  Lastly,  now  that  wars  are 
carried  on,  not  by  professitmal  armies  as  iat' 
merly,  but  by  the  aitire  armed  nation  or  people, 
the  masses  engaged  from  the  outset  are  so  vast 
that,  once  set  in  motion  in  accordance  with  a 
stratc^cal  plan  formed  in  peace,  it  is  almost 
impossible  to  shift  the  objective,  ^ould  that 
pUm  be  found  on  trial  to  be  defective.  This 
oondition,  more  clearly  than  any  other  perhaps, 

S roves,  or  tends  to  prove,  that  strat^y,  as  de- 
ned  above,  is  a  force  operative  in  peace  as  well 
as  in  war;  tliat  it  is,  in  other  words,  a  function 
of  govemmrat  at  all  times,  as  much  so  as  the 
operations  of  the  Treasury.  War  merely  puts 
the  plan  or  plans  into  execution;  without 
terminating  what  may  be  called  the  peace 
business  u  strategy,  it  adds  to  it  the  concrete 
facts  and  realities  of  campaigns  and  battles, 
both  mi  land  and  on  the  sea.  These  faxibi 
and  raJities  are  subject  to  principles  so  obvious 
and  so  simple  as  to  l>e  almoHt  truisms;  they 
cannot  however  be  confined  or  controlled  by  s« 
or  fixed  rules.  But  these  principles  of  {hem- 
selves  lead  nowhere;  the  entire  difficulty  resides 
in  tiieir  correct  application  to  circumstances  and 
conditions  as  they  develop.  In  war  it  will  ever 
remain  true  "that  evraytliing  is  simple,  but  the 
simple  is  difficult" 

The  "peace  business"  of  strategy,  all  impor- 
tant though  it  is,  evidently  cannot  be  made  a 
subject  of  study  or  research  in  tiie  same  way 
as  actual  warfare;  involving  as  it  does  national 
policy,  perhaps  secular  in  scope,  it  is,  or  should 
be,  a  matter  of  statesmanship  affecting  all  the 
organic  relaticms  of  the  state.  The  case  alters 
when  we  pass  from  peace  to  war;  the  stratc^c 
policy  now  finds  expression  in  the  facts  and  reali- 
ties of  campaigns,  and  these  may  very  properly 
be  investigated  and  analyzed,  (mly  one  method 
of  investigation  is  recognized  to^y  as  having 
any  valne,  the  historic,  in  which  a  profound 
study  is  made  of  complete  campaigns,  especially 
of  those  conducted  by  great  captains  in  recent 
times.  Complete  campaigns  must  be  taken,  be* 
cause  only  thus  may  effects  be  traced  to  their 
causes,  in  the  determination  of  principles  to 
serve  as  guides  in  like  cases  should  they  arise 
in  the  future.  For  modem  purposes  it  is  per* 
haps  unnecessary  to  go  back  of  tiie  time  of  Fred- 
erick the  Great;  Napole<mic  campaigns,  it  is< 
needless  to  say,  call  for  the  profonndest  study, 


for  this  reason,  if  for  no  other,  that  in  them  are 
to  be  found  tiie  germs  of  the  modon  strategy 
of  national  masses.  We  eannot  here  dwdl  on 
the  methods  dther  of  Frederick  or  Nwolecn. 
We  may  ranark,  however,  as  marking  the  evo- 
lutimi  of  the  subjeet,  ttiat  in  the  eighteenth  cen- 
tury si^es  played  an  important  part  in  all  cam- 
paigns. Thus,  in  the  period  1701-35,  87  bat- 
tles were  fought  and  366  si^ee  laid;  i.e.,  it 
was  not  yet  perfectly  clear  that  the  object  of 
war  is  to  beat  the  hostile  army.  From  1804  to 
1815,  if  we  leave  Spain  out  of  the  account,  we 
note  400  battles  to  60  si^es.  And  although  in 
tiie  Cheat  War  that  began  in  1914  many  lortt- 
fled  places  Idl  to  the  OermaiiB,  it  ms  neverthe* 
less  made  absotntely  evidait  tiiat  the  great  ob- 
jective on  all  fronts  was  the  destruction  of  the 
enemy's  armies. 

The  actual  business  of  destruction  is  a  tactical 
matter,  but  the  preparation  and  execution  of 
plans,  BO  as  to  make  this  destruction  possible, 
IS  strategic ;  it  is,  to-day,  the  fundamental  ques- 
tion of  war  strat^.  Everything  else  is  by 
comparison  insignificant,  for,  if  the  enemy  armv 
is  destroyed,  his  country  is  conquered,  and  with 
its  fall  go  capital,  provinces,  and  fortresses. 
Moreover,  it  is  a  condition  of  modem  strat^y 
that  an  army  shall,  if  possibly  ddiver  not  tmly 
a  crushing  but  a  rapid  blow  ae  well,  in  con- 
tradietinctitm  to  the  relatively  slow  and  d» 
liberate  ^orts  of  form^  days.  Hence  the  ex- 
istence of  aeaerst  etajfa  (see  CtenuL  Stait), 
without  which  stnit^,  having  In  view  the 
enormous  masses  engaged,  would  &il.  Further, 
the  characteristic  rapldi^  of  modem  effort  is 
determined  wholly  by  transport  facilities,  such 
as  rail  and  motor.  To  sum  up,  we  have,  as  the 
elements  with  which  modem  strategy  has  to 
deal :  plans  laid  in  peace  and  involving  national 
policy,  finance,  and  commerce;  a  trained  body  of 
men  to  keep  these  plans  up  to  date  In  peaoe, 
uid  to  apply  and  execute  them  in  war;  armed 
masses  coextensive,  between  certain  limits,  with 
the  male  population;  and  suitable  transport  to 
carry  these  masses  to  the  theatre  of  operations 
and  there  to  supply  them.  And  since  modem 
war  is  truly  national  in  character,  and  the  prize 
at  stake  ia  the  very  existence  of  nations,  so  is  it 
the  business  of  a  state  to-day  to  bring  into  play 
ahnost  at  ,<mce  the  sum  total  of  tiie  aimed 
strength  of  the  nation  or  nations  eoncomed. 

This  implies  the  closest  study  M  tin  questions 
of  mobilization  and  formation  of  armies.  If 
we  imagine,  as  we  may,  the  advanced  gmu^  of 
two  OppoBing  armies  in  contact  imnwdiately 
after  the  declaration  of  war,  then  this  formation 
of  armies,  by  the  side  assuming  the  offensive, 
takes  on  the  character  of  a  etrategical  deploy- 
ment, adopted  and  prepared  in  advance  with  a 
view  to  the  offensive.  And  since  this  plan  once 
adopted  is  on  ttie  whole  not  susoeptible  of  altera- 
tion ^ould  conditims  change,  or  be  found  dif- 
ferent from  those  assumed,  it  is  easy  to  realise 
the  gravity  of  the  problem  that  strategy  is  called 
upon  to  solve  even  before  a  shot  is  fired,  a  gravity 
somewhat  diminished  perhaps  to-day  by  the  more 
or  less  exact  knowledge  each  general  staff  pos- 
sesBes  in  respect  of  its  possible  adversaries. 
Thus  the  character  of  an  enemy  is  known,  the 
temper  and  quality  of  his  troops,  the  nature  of 
his  armameM,  his  resources  in  rail  and  other 
transport,  the  probable  theatre  of  operations. 
If  we  place  ourselves  on  the  side  compelled  at 
first  to  remain  on  the  defensive  (eg.,  France 
against  Germany  in  19U),  thai  it  becomes  neees- 
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saiy  to  form  some  idea,  la  advance,  of  the 
manceuvres  of  the  enemy.  Here  we  tonch  on  a 
freeh  diff^ence  between  modem  strategy  and 
that  of  a  century  ago.  Whereas  in  olden  days 
manffiuvring  could  force  an  enemy  either  out  of 
a  position  or  to  accept  battle  under  unfavorable 
eonditiaw,  the  vast  maHcs  of  to-day  have  re- 
dnced  its  possibilildfls.  Given  an  army  whose 
numbers  mount  into  the  millimis  with  their  at- 
tendant supply  and  ammunition  trains,  operat* 
ing  on  a  rfdatively  narrow  frmt,  itself  broken 
by  obstacles  and  the  nature  of  the  terrain,  al- 
most the  only  Uiing  possible,  it  would  seem,  is 
to  march  straight  aLead  with  the  main  body  and 
leave  to  a  wi^  the  task  of  outflanking  the  ad- 
verae  wing.  But  the  gaieral  nature  of  this 
movement  oould  at  any  past  time  almost  cer- 
tainly be  anticipated,  and  to-day,  thanks  to  the 
application  of  aeronautics,  cannot  hope  to  es- 
cape detection.  If  now  we  t^e  into  account  the 
tremendous  ^ciency  of  modern  weapons  and 
the  difficulties  of  the  frontal  attack,  it  follows 
(and  this  result  was  in  a  limited  fashicm  pre- 
dicted years  ago)  that  the  assailant  mnst  liter- 
ally liqr  si^  to  his  adversary.  Aad  in  faeb 
praetioe  has  bettered  the  precept.  We  bad  in 
France  the  spectacle  of  two  enormous  armies 
eadi  virtually  in  a  state  of  tieee,  and  strat^y 
siloit.  This  result  is  very  lai^y  due  to  the  in- 
t^renticm  of  aeronautics,  which  must  therefore 
be  counted  in  present  and  future  wars,  as  an 
element  tending  to  reduce  the  value  of  strat^- 
cal  manceuvring  by  generally  lessening  too 
possibility  of  deriving  ai^  practical  resnlts 
therefrom. 

It  is  a  charaetoristio  of  modem  war  eimditions 
that  a  general  in  eltief  of  a  group  of  armies  must 
of  necessity  leave  to  his  subordinate  generals 
a  greater  stoat^c  initiative  than  was  the  case 
when  he  commanded  practically  only  a  single 
army  and  could  deal  directly  with  his  corps 
commanders.  He  must  give  up  the  hope  of  see- 
ing everytliing  himself;  his  instructions  have 
practically  ceased  to  be  orders  and  consM  now 
chiefly  in  general  direotitms.  But  whatever  may 
be  the  ehiuiges  wnni^  in  strategy  by  present 
day  conditions,  changes  the  full  weight  of  which 
cannot  as  yet  be  accurately  measured,  it  still 
remains  true  that  the  object  of  stratwy  is  suc- 
cess in  war,  and  that  this  success  must  oe  sought 
in  delivering  a  decisive  blow  upkm  the  main  body 
of  the  enemy  at  its  weakest  point,  by  troops 
as  superior  to  his  as  it  is  possible  to  have  them 
at  tiie  momort. 

As  omditioBs  of  success,  it  should  be  recol- 
lected that  tiie  defensive  gains  no  victories;  that 
only  the  offensive  promises  positive  results,  and 
that  every  effort  must  be  made  to  collect  at  the 
decisive  moment  all  the  available  forces,  because 
it  is  impossible  to  be  too  strong  for  a  decisive 
battle.  The  principles  of  strata  apply,  due 
allowance  haTing  been  made  for  sea  conditionst 
with  equal  force  to  naval  warfare. 

Biblu^raidLy.  dansewit^  Vom  Kriege  (Ber- 
lin, 1832-87;  Eng.  and  Fr.  trans,  exist),  said 
to  be  a  masterly  exposition  of  the  philosophy  of 
war;  Derr^cagaix,  La  guerre  modems  (Paris, 
1885);  Eeim,  Krieaalehre  und  KriegfUhrung 
(Berlin,  1889);  A.  T.  Mahan,  Influence  of  Sea 
P(ncer  upon  Hiatory  (Boston,  1890) ;  Maitlard, 
ElimenUt  de  la  guerre  (Paris,  1891) ;  Bigelow, 
PrmcitOee  of  Strategy  (Philadelphia,  1894) ;  A. 
T.  Mahan,  Jnfluenoe  of  Bea  Power  upon  the  French 
ItemlutUm  and  Empire  (Boston,  1897) ;  Hohen- 
lohe,  Letters  on  8tra$egtf  (London,  1898) ;  Eol- 


mar  von  der  Ootts,  Conduet  of  War  (Eng.  trans, 
by  J.  T.  Dii^man,  Kansas  City,  1901) ;  Loring- 
hoven,  Studien  ilher  KriegfUhrung  (Berlin, 
1901-OS);  Ottnther,  Beertoeeen  und  Kriegfahr- 
ung  in  uneerer  Zeit  (ib.,  1902) ;  J.  P.  Wisser. 
Praatioal  FiM  Baereieee  in  Tac<«o«  and  Strategy 
(Kew  York,  1903) ;  C.  E.  Haoquoid,  BtrUeay  it- 
lM<nrt«d  hy  BritiaK  Oampaigne  (London,  1906) ; 
Altham,  The  Prinaiplee  of  War  (ib.,  1914)  { 
Aston,  SeOf  Land,  and  Air  SU^egy  (Bo«t<m, 
1914);  Pierron,  Lee  mithodee  de  guerre*  aotuf 
ellee  et  vere  la  diu  XlXhne  eiMe  (Paris, 
1903);  FrobeniuB,  KriegegetohMUlvOM  BeiepeU 
deeFeetungakriegee  (Bei\m,\W^).  SeeBATiut; 
MiUTART  Cteo^ATHT ;  Tactios,  MiUTaBT ; 
Tumoa,  Natal; 

STBJLTTOBD.  A  town  and  suburb  of  Lon- 
don, in  Essex,  on  the  Lea,  4  miles  east  of  St. 
Paul's  (Map:  London,  D  8).  It  has  a  fine  town 
hall  and  is  the  seat  of  various  extensive  manu- 
factures. There  are  flour  mills,  distilleries,  and 
chemical  works.  The  prosperity  of  the  town 
has  increased  through  its  connection  with  the 
Eastern  Counties  Railway  and  the  extensive 
works  the  company  established  here.  Pop.,  1001, 
44,825;  1911,  60,738. 

STBATFOBD.  A  city,  port  of  entry,  and  the 
capital  of  Perth  Coun^,  Ontario,  Canada,  on  the 
Avon  River,  and  a  divisional  point  on  the  Grand 
Trunk  Railway,  88  miles  west-Bouthwest  of 
Toronto  (Map:  Ontario,  D  7).  The  city  con- 
tains five  county  buildings,  a  Provincial  Nor- 
mal School,  k  business  cdleg^  a  collegiate  in- 
stitute and  two  parks.  Grand  Trunk  Railway 
repair  shops  are  located  here.  Iliere  is  a  variety 
of  manufactures.    Fop.,  1001,  9909;  1911,  12,946. 

8TBATF0BD.  A  town  in  Fairfield  Co., 
Conn.,  3  miles  east:northeaBt  of  Bridgeport, 
whidi  it  once  included  within  its  limits,  on  the 
New  York,  New  Haven,  and  Hartford  Railroad 
(Map:  Connecticut,  C  5).  There  are  manu- 
factories of  silverware  paint,  brass  goods,  and 
wire-forming  machinny.  Ptm.,  1900,  3657 ; 
1910,  6712.   

STBATFOBD  DB  BBiyCLIITE,  Stut- 
roBO  CANRTve,  ViBcouKT  (1789-1880).  An 
English  diplomat,  bom  in  London.  Geoi]ge  Can- 
ning's influence  secured  for  Stratford  in  1808 
the  secretaryship  of  the  Embassy  at  Constanti- 
nople, luder  Adair,  on  whose  resignation  in  1810 
Stratford  Canning  was  made  Minister  Plenipo- 
tentiary. Here  at  a  critical  moment  in  the 
stru^le  against  Napoleon,  he  negotiated  the 
Treaty  of  Bucharest  between  Bnssia  and  Turkey 
in  1812.  In  1814-18  he  was  Minister  to 
Switzerland.  In  1819  he  was  made  Minister  to 
the  United  States,  where  he  was  successful  in 
tiie  settlement  of  the  questions  arising  out  of 
the  War  of  1812.  After  various  diplomatic 
services  and  a  seat  in  the  House  of  Commons, 
he  went  in  1841  as  Ambassador  to  Constanti- 
n<^le.  The  most  important  event  of  his  service 
at  the  Twkish  capital  was  hia  diphNnatie  con- 
test in  18S3  with  Prince  Hmshikoff,  Rusrian 
Ambassador  Extraordinary.  The  result  of  the 
struggle  was  a  victory  for  Canning.  He  re- 
mained at  Constantinople  through  the  Crimean 
War  and  imtil  1858  and  exerted  great  influence 
upon  the  Turkish  government  with  regard  to  its 
foreign  relations  and  inauguration  of  political 
reforms.  He  became  peer  in  1862,  as  viscount 
Stratford  de  Redeliffe.  He  wrote  some  creditable 
verse.  In  1881  extracts  from  bis  papers  and 
correspondence  were  published,  with  a  preface 
1^  A.  P.  Stanley,  under  the  title  The  Eaaitmm 
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Question.  Cfmsult  also  Stanley  Lane-Poole, 
Life  of  the  Right  Honouroble  Stratford  Canning, 
Vitooimt  Stntfora  de  BedaUffe  (London,  1888). 

8XBATVOBI>-OV-AV0N,  -A^ron.  A  mimio- 
ipal  borough  and  township  in  Warwickshire, 
England,  8  miles  southwest  of  Warwick,  on  the 
Avon,  famous  as  the  birthplace  of  Shakespeare 
{Map:  England,  E  4).  The  town  is  neatly  built, 
with  wide,  pleasant  streets,  containing  numerous 
<niaint  half-timbered  houses.  The  house  in  which 
Shakespeare  was  born  is  still  preserved,  and 
there  u  a  Shakespeare  memwial  building,  in- 
eluding  a  ^eatre  and  a  gallery  of  Shakeepear- 
ean  paintinn,  and  a  library,  of  rare  Shake- 
speaieana.  The  poet  is  buried  in  the  parish 
church  of  the  Holy  Trinity,  a  fine  cruciform 
structure  partly  early  EngliBh  and  Perpendicu- 
lar, dating  from  the  twelfth  cratury  and  built 
on  the  site  of  a  Saxon  monastery  which  existed 
before  691.  Other  interesting  renutins  of  Shake- 
speare'a  time  are  the  grammar  school  endowed 
in  1482,  in  which  he  was  educated,  tiie  guildhall, 
and  the  town  hall.  In  the  neighborhood  at 
Wilnuxite  ia  the  cottage  of  his  mother,  Hary 
Arden,  and  at  Shottery,  that  of  his  wife,  Anne 
Hathaway.  Stratford  is  annnaUy  visited  by 
30.000  tourists,  (me-fourth  of  whom  are  from  the 
United  States,  and  to  them  is  due  the  memorial 
clock  tower  erected  in  1887.  In  1916  a  notable 
celebration  of  the  tercentenary  of  Shakespeare's 
death  took  plaoe  at  Stratford.  This  intruded 
a  fortnight  erf  performances  by  F.  B.  Benwm'a 
company  in  the  msmorial  theatre.  The  town  Is 
an  old  free  market  borough  with  a  governing 
charter  since  1563.  Pop.,  1901,  10,600;  1011, 
8631.  C<mBult  B\t  Sidney  Lee,  SUntfordron-Awm 
(London,  1800),  and  Savage,  TAe  RegiaUn  of 
Btratford-on-Avon  (ib.,  1898). 

SniATH'CLYDE'.  A  British  kingdom 
which  first  appears  prominently  in  the  seventh 
century  as  one  of  tiie  stnmgliolds  of  tiie  original 
Gdtic  inhabitants  against  the  inrading  Anglo- 
Saxons.  It  lay  in  the  western  part  of  the  island 
between  the  Clyde  River  and  the  Derwent  in 
wliat  is  now  Cumberland,  though  the  name  la 
sometimes  applied  to  the  entire  territory  be- 
tween the  Clyde  and  the  Mersey.  It  was  from 
an  early  time  closely  conneotea  with  the  Scot- 
tish crown,  to  which  it  was  united  in  the  eleventh 
century.  Consult  Sir  John  Bhys,  OeUio  Britain 
(London,  1904). 

8TBATHCLYDB,  hxxLAsnma.  Ubs,  Baboit 
(1863-  ).  A  British  statesman  and  jurist. 
He  was  bom  at  Glasgow,  Scotland,  and  was  edu- 
cated at  Glasgow  and  Edinburgh  universities. 
He  was  called  to  the  Scottish  bar  in  1878.  From 
189S  to  1913,  aa  a  Liberal,  he  represented  Lin- 
lithgowshire in  the  House  of  Commons.  He 
was  Solicitor-General  for  Scotland  in  1006-09, 
Lord  Advocate  for  Scotland  in  1900-13,  and  in 
the  latter  year  was  appointed  Lord  President 
of  the  Court  of  Sesdon  and  Lord  Justice  General 
for  Scotland.  Ure's  intimate  knowledge  of  the 
land  question  was  of  great  assistance  to  David 
Lloyd-G«orge  and  other  members  of  Premier 
Asquith'a  administration  in  formulating  their 
plans  of  land  and  social  reform.  Ure  was  made 
a  member  of  the  Imperial  Privy  Council  in  1909, 
and  became  a  life  peer  in  1914.  Consult  A.  G. 
Gardiner,  PiUan  of  Soeiety  (London,  1913). 

8TBATHC0VA  AKD  KOTTKT  BOTAL, 
Donald  ALBxamnB  Smith,  first  Babon  (1820- 
1014).  A  Canadian  capitalist,  railway  builder, 
and  statesman.  He  was  bom  at  Forres,  Moray- 
shire, Scotland,  was  educated  at  tlie  local  sohooliB, 


and  went  to  Canada  in  1836  as  a  cadet  in  the 
service  of  the  Hudson's  Bay  Company.  After 
13  years  in  trading  posts  on  the  Labrador  coast 
he  was  stationed  in  the  Canadian  Northwest, 
where  he  was  promoted  through  various  posi- 
tions until  he  became  successively  C!hief  Factor, 
resident  Crovemor,  and  Chief  (Tommissioner.  By 
his  many  journeys  in  summer  and  winter  he 
acquired  a  familiarity  with  the  geography  and 
resources  of  the  vast  region  throughout  which 
the  cranpany's  activity  extended;  while  his  in- 
tercourse with  the  various  Indian  tribes  proved 
to  be  higfaly  useful  to  the  Canadian  goveramMtt. 
In  1869  ne  was  appointed  a  special  otHnmiasimer 
to  inquire  into  the  causes  of  the  first  rebellion 
led  by  Louis  Kiel  ( q.v. ) .  The  task  was  so  wisely 
accomplished  that  Smith  received  the  tbanlcs 
of  the  Governor-General  in  Council.  After  the 
organization  of  the  Province  of  Manitoba  in 
1870  he  was  elected  in  the  same  year  a  Conserv- 
ative member  of  the  Provincial  Legislature,  be- 
came also  a  member  of  the  Council  of  the  North- 
west Territories,  and  afterward  rroreaented 
Settirk  in  tiie  Dominim  House  of  Commons. 
He  resigned  his  seat  in  the  Manitoba  L^slature 
in  1874  on  aoconnt  of  the  pndiibition  of  dual 
repreeentaticHB,  and  retained  his  seat  for  Selkirk 
until  1880.  At  the  time  of  the  so-called  Pacific 
Railway  Scandal  (see  Macdonald,  Sib  Johh 
AuexAifDCB)  Smith  (as  he  was  then  known) 
witiidrew  from  the  Ccmsrarative  party,  but  gave 
it  on  independent  n^»sort  after  its  retnm  to 
power  in  1870.  He  sac  again  in  the  House  of 
Commons  for  Montreal  West  in  1887-06,  re- 
signing in  the  latter  year  upon  his  appointment 
as  High  Commissioner  for  Canada  in  Ixmdon, 
which  position  he  held  until  his  death.  He  was 
the  chief  promoter  and  builder  of  the  Canadian 
Pacific  Railway  at  a  time  when  the  linking  of 
the  provinces  from  the  Atlantic  to  the  Pacific 
coast  was  essential  to  tite  political  life  of  the 
DtHttinlon.  He  became  a  director  of  tiie  Cana- 
dian Pacific  in  1880  and  in  1886  was  knighted 
(K.C.M.G.)  for  his  services,  receiving  in  1896 
the  G.C.M.G.  His  exceptional  experience  in 
Canada  and  the  Northweet  as  banker  and  rail- 
way builder  gave  him  a  special  authority  in 
his  office  of  High  Commissioner,  and  his  advice 
commanded  respect  on  questions  of  imperial 
trade  and  oommnnieatfMU.  He  was  a  delegate 
to  several  important  British  cable  and  commer- 
cial conferences  in  Londtn,  and  enthusiastically 
supported  Imperial  Federatira.  He  was  elected 
president  of  the  Bank  of  Montreal  in  1887, 
chancellor  of  McGUl  University  in  1880,  chancel- 
lor of  Aberdeen  University  in  1903,  and  later 
became  lord  rector  of  the  last-named  institution. 
He  was  either  president  of,  or  a  director  in,  a 
large  number  of  financial  and  industrial  corpora- 
tions; with  Lord  Mount  Stephen  he  endowed 
the  Royal  Victoria  Hospital  at  Montreal,  to 
which  he  bequeathed  91,000,000.  He  also  built 
and  endowed  at  Montreal  the  Ro^l  ^Hctoria 
College  for  the  higher  education  of  women,  gave 
to  McGill  University  at  various  times  over  $1,- 
000,000,  and  made  other  large  benefactions.  In 
1897  he  was  raised  to  the  peerage.  He  pub- 
lished Weatem  ('anada  Before  and  Since  Con- 
federation  (1897)  and  The  Hittory  of  the  Hud- 
eon's  Bay  Company  (1899).  Ccntsult  Beckles 
Willson,  The  Life  of  Lord  Strathoona  (2  vols- 
Boston.  1916) :  W.  T.  R.  Preston,  Strathoona 
and  the  Making  of  Canada  (New  Tork,  1915). 

STBATH'KOBB'.  In  its  most  comprehen- 
sive sense,  an  extensive  plain  In  Scotland  (q.T.). 
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BTBATH'NAiaN^  Huqh  Hekxt  Rose. 
first  Babon  (1803-86).  An  English  general 
bom  at  Berlin,  Germany.  He  served  in  1840-41 
under  General  Michdl  with  the  Turkish  troops 
against  Mehemet  Ali;  in  1841-51  was  British 
agent  in  Syria;  and  became  charge  d'affaires 
at  ConatantiiH^le  in  18S2.  During  the  Crimeui 
War  he  distiaguiehed  binudf  at  uikerman,  and 
was  promoted  to  major  general  in  1854.  In  the 
Indian  Mutiny  he  commanded  the  Central  India 
field  force,  and  gained  a  great  victoiy  on  April 
1,  1868,  over  Tantia  Topi,  with  20,000  men,  and 
captured  Jhansi,  the  abrongest  fortress  in  Cen- 
tral India,  April  6 ;  Kalpi,  May  23 ;  and 
Qwaliw,  June  19.  For  these  snvices  he  re- 
oeived  ue  thaaln  of  ParUament,  was  gazetted 
a  G.C.B.,  and  in  1860  was  promcrted  toM  lieu- 
tenant graeral.  He  returned  to  England  in  1865, 
and  was  soon  after  given  eranmand  of  the  forces 
in  Ireland,  where  he  prevented  the  Fenian 
troubles  from  becoming  formidable.  In  1867 
he  was  promoted  to  be  general,  and  in  1877  be- 
came a  field  marshal.  Consult  Sir  O.  T.  Bone, 
Clyde  and  Btrathnaim  (London,  1891). 

STBATEBOT,  8tr&th'roi^  A  town  in 
Middlesex  Co.,  Ontario,  Canada,  situated  on  the 
Sydenham  River  and  on  the  Grand  Trunk  Rail- 
way,  about  7S  miles  west  by  south  of  Lond<Hi 
tMap:  Ontario,  D  8).  It  has  a  eoUMtiate  in- 
stitute, armory,  and  park.  Pop.,  1901,  2933; 
1911,  2823;  

STBATH8FX7,  strftth'spft'  (so  called  from 
8trath»pey  in  Scotland).  A  rapid  Scotch  dance 
in  }  time,  somewhat  resembling  the  reel  (q-v.). 
Its  musie  is  composed  of  dotted  eighths  and  six- 
teenths, and  the  dance  itsdf  is  of  a  violent, 
abrupt  diaraeter.  It  dates  from  the  lattn  part 
of  the  eighteenth  century. 

STBATTFICATION  (from  stratify,  from 
Lat  ftratunty  pav^ent,  coverlet,  neut.  sing,  of 
gtrattu,  p.p.  of  gtemerv,  to  spread,  ertend,  strew 
4-  faeere,  to  make,  do).  The  term  used  in  ge- 
ology to  define  the  arrangement  of  certain  roots 
into  more  or  less  parallel  layers.  Stratification 
is  a  very  general  characteristie  of  sedimentary 
dqwiits,  sandstone,  shal^  limestone,  etc.,  whidi 
for  the  most  part  have  accumulated  on  the 
shores  of  the  sea  and  the  beds  of  lakes  and  rivers. 
Hie  rock  materials  in  each  layer  are  of  homo- 
geneous character,  due  to  ihe  uniformity  of  con- 
ditions during  the  time  of  deposition,  but  the 
passage  from  one  layer  to  another  may  be 
marked  by  a  change  in  the  nature  and  size  of  the 
materials,  indieatTng  a  variation  in  tite  process 
of  dc|K>siti(Mi.  The  layers  are  separated  by  di- 
visional planes  which  mark  periods  of  interrup- 
tion in  the  deposition.  When  the  layers  are 
very  thin,  as  in  shale,  e.g.,  they  are  generally 
known  as  laminie.  A  stratum  is  a  group  of  one 
or  more  layers  of  the  same  mineral  eubstance. 
See  Gboloot. 

STBAT^N,  Chablbb  Bhxbwoch)  (1838-83). 
An  American  dwuf,  bom  in  Bridgeport,  Ccnm. 
Owing  to  bis  smalhiess  of  stature  he  was  en- 
gaged by  F.  T.  Bamum,  and  was  exhibited  under 
the  name  of  Gen.  Tom  Thumb.  He  was  about 
two  feet  high.  In  1863  he  was  married  to  La- 
vinia  Warren  (q.v.),  also  a  dwarf,  and  in  com- 

Sany  with  Minnie  Warren  and  "Commodore" 
[utt,  was  widely  «chibited. 
ST&A.TU1I  (Lat.,  pavement,  coverlet,  bed). 
The  term  applied  in  geology  to  the  smallest 
subdivision  of  sedimentary  rocks,  practically 
synonymous  with  layer,  seam,  and  bed.  The 
distinctive  charaetaristics  «f  a  stratum  are 


homogeneity  of  composition  and  separation  from 
adjacent  beds  or  strata,  by  well-marked  divisional 
planes  called  bedding  planes.  A  stratimi  rep- 
resents a  single  unmterrupted  period  of  ac- 
cumulation, while  the  beddinji;  planes  are  caused 
by  Icrager  or  shorter  pauses  in  tbe  process.  See 

Bid;  GaMiOOY.     

STBATUM  VITSl/LIA.'NTnL   Bee  Wat- 

LUTQ  SlSBET. 

STBATUS.   See  CtocD. 

STBAITBZNO,  strou'Ung.  A  town  of  Ba- 
varia, Germany,  83  mil^  southeast  of  Regens- 
burg,  on  tbe  right  bank  of  tbe  Danube  (Mss: 
Germany,  £  4).  Tbe  Ute  Gothic  Church  of  St. 
James  contains  some  notable  paintings.  Tbe 
town  has  important  maanfactorea  of  htvk,  Hme, 
and  cement.  There  are  brewntes  and  tanneries. 
Fop.,  1900.  17,464}  1910,  22,021.  Straubing 
stands  on  tbe  ^te  of  the  Roman  colony  Sorbio- 
dwum.  The  present  town  dates  from  1206, 
when  Louis  I  erected  the  Stadt-llinmi,  which  is 
still  standing. 

STBAXrS,  Btroos,  IsinoB  (1846-1012).  An 
American  merchant  and  publicist,  brother  of 
Nathan  and  Oscar  S.  Straus.  He  was  bom  in 
Rhenish  Bavaria,  Germany,  and  came  to  tbe 
United  States  with  his  parents  in  1864.  In  1866 
be  joined  his  father  in  forming  tbe  firm  of 
Straus  A.  Sons,  importers  of  pottery  and  glass- 
ware, in  New  York  City.  Wiih  his  brother 
Nathan  he  became  a  member  of  tbe  department- 
store  firms  of  R.  H.  Macy  &  Co.,  New  York, 
in  1888,  and  of  Abraham  A  Straus,  Brook- 
lyn, in  1892.  While  a  member  of  Congress 
(1893-06)  he  was  active  in  drafting  the  Wil- 
son Tariff  Bill.  S»  decline  tbe  portfolio  of 
Postmaster-Gcnoal  offered  him  by  President 
Cleveland.  In  1008  he  was  president  of  the  Na- 
tional Democratic  Business  Men's  League.  He 
was  much  interested  in  civil-service  reform,  in 
improving  the  condition  of  immigrants,  in  edu- 
cation (he  was  president  of  the  Educational 
Alliance),  and  in  various  charities.  With  his 
wife,  who  refused  to  be  saved  without  her  hua- 
band,  be  vras  lost  when  the  Titwuo  sufc  in  1912. 

BTBAITB,  Natban  (1848-  ).  An  Amer- 
ican merchant  and  philanthropist,  brother  of 
Isidor  and  Oscar  8.  Straus.  He  was  bom  in 
Rhenish  Bavaria,  and  in  1854  came  to  Uie  United 
States  with  his  parents.  After  graduating  from 
Packard's  Business  Coll^  he  was  employed  in 
his  father's  importing  business,  and  later  for 
many  years  was  a  member  of  R.  H.  Macy  St 
Co.  and  Abraham  A  Straus  department-store 
firms  of  New  York  and  Brooklyn  respectively. 
He  aerveA  as  paric  ctHnmissioner  of  New  York 
in  1803,  and  as  president  of  the  New  York 
Board  of  Health  in  1808.  He  established  and 
maintained  in  New  York  a  ^stem  of  distribu- 
tion of  sterilised  milk  for  the  children  of  tbe 

Eoor,  and  a  eyaiem  of  coal  dqiots,  and  in  1912 
e  established  soup  kitchens  in  Jerasal^,  and 
also  a  health  bnnan  to  eliminate  malaria  in 
Faleetine.  He  retired  from  tiie  Macy  firm  in 
1913,  and  devoted  most  of  his  time  tiiereafter 
to  his  philanthropies  in  Palestine.  He  wrote 
Disease  m  MUk,  the  Remedy,  Pastmirieation 
(1913). 

8TBATTS,  OscAB  {1870-  ).  An  Austriuk 
composer,  bora  at  Vienna.  In  his  native  city 
he  studied  compodtion  witii  Herman  Or&dener» 
and  then  went  to  Berlin  to  Max  Braeh.  From 
1896  to  1900  he  filled  various  pomtions  as 
theatre  conductor  (at  BrOnn,  Tenlits,  Mainz, 
Berlin).   In  1001  be  associated  himself  with 
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Enut  Ton  Woliogen  (q.v.),  Otto  Blerbanm,  and 
Franz  Wedekind,  furnishing  the  music  for  their 
sparkling  comedies  dealing  with  modem  life 
and  tbou^t,  which  for  some  yean  rajojed  im- 
mense popularly.  Among  the  beet  of  hia 
merettas  are:  Di9  Ltutigm  JfihamgeH  <1904) ; 
Zw  InOim^  Witvv  (I90S);  Hugdietrioht 
Broutfahrt  (1906);  Ei»  Walzertraum  (1007); 
Der  Tapfere  Soldat  (1008),  based  on  O.  B. 
Shaw's  Amu  ami  the  Man  and  presented  with 
tremendous  sneeess  in  the  United  States  as  Th« 
Chocolate  Soldier;  Daa  Tal  der  Liehe  (1900); 
Rund  um  die  Liebe  { 1916 ) .  Works  of  another 
type  include  an  oTerture,  Der  Traum  efi»  Lebew; 
a  aeroBade  for  string  ordieetra;  a  vloUii  sonata; 
an  opera,  OolumMne  (1909). 

STOAUS,  Osou  SoLOHON  (1850-  ).  An 
American  diplomat  and  publicist,  brother  of 
Isidor  and  Nathan  Straus.  He  was  bom  at 
Otterberg,  in  Rhenish  Bavaria,  came  to  the 
United  States  in  1854,  and  lived  in  Georgia  until 
the  close  of  the  Civil  War.  He  graduated  at 
CtrfumUa  in  1871  and  at  the  Columbia  Law 
School  in  1873.  Later  he  waa  associated  with 
his  brothm  in  tiie  department-store  flrms  of  R. 
H.  Macy  ft  Co.  and  Graham  ft  Straus.  In 
1887-89  he  was  Minister  to  Turkey,  and  so  dis- 
tinguished himself  that  in  1897  he  was  reap- 
pointed to  the  same  position  by  President  Me- 
Kinley,  remaining  in  it  till  1900.  In  1902  ho 
was  named  a  member  of  the  Permanent  Court 
of  Arbitration  at  The  Hague  to  fill  the  place 
left  vacant  by  the  death  of  ex-Preeident  Harri* 
son.  Straus  was  Secretary  of  Conmerce  and 
Labor  in  President  Roosevelt^i  cabinet  (1906- 
09).  Ambassador  to  Turkey  (1909-10);  Pro- 
grearive  candidate  for  Governor  of  New  York; 
chairman  of  the  arbitration  commission  that  de* 
cided  the  wage  dispute  between  the  eastern  rail- 
roads and  their  engineers  (1914).  In  1916  he 
was  appointed  chairman  of  the  Public  Service 
ConimissiiHi  (firat  district)  of  New  York  State. 
His  pubtiahed  worka  include:  The  Origm  of  the 
Bepuhlioan  fom  of  Government  in  the  Vwiied 
States  0886  ;  2d  ed.,  rev.,  1901);  Roger  WiU 
lianu,  the  Pioneer  of  R^igiotu  lAberty  (1894) ; 
The  Development  of  R^igiou*  Liberty  in  the 
United  States  (1896) ;  Reform  in  the  Consular 
Service  ( 1897 ) ;  United  States  Doctrine  of  Citi- 
zenship (1901) ;  Our  Diplomacy  with  Reference 
to  our  Foreign  Service  (1902);  The  AmeriooM 
BfriHt  (1913). 

8TBAU8&  abtrona,  Datid  FmonoH  (1808- 
74).   A  distinguished  German  theological  and 

Shiloaophical  writer,  bora  at  Ludwigsburg,  near 
tuttgart,  Jan.  27,  1808.  He  waa  educated  in 
the  evangelical  seminary  of  Blaubouren  (where 
F.  C.  hsiOT  waa  then  teaching),  whence  he  passed 
to  the  University  of  TObingen.  Here  hia  reli- 
gioua  convicticma  became  diatarbed.  The  theories 
of  Behelling,  of  Jakob  BSbmet  and,  flnalfy,  of 
Sehleiermaoier  and  Hegd  anceeaaively  claimed 
his  allegiance.  He  left  the  university  In  1830 
to  become  assistant  pastor  of  a  small  church 
and  then  taught  in  the  seminary  at  Maulbronn. 
Here  he  remauied  but  six  months,  and  then  went 
to  Berlin  in  order  to  hear  Schleiermacber  and 
H^l.  The  death  of  Hegel  and  Schleiermacher'a 
awarent  lack  of  sympathy  determined  him  to 
quit  Borlin  after  a  very  brief  stay  to  take  up 
the  work  of  a  "repetent"  at  TObingen  (1832). 
Here  his  lectures  on  Hegelianiam  attracted  at- 
taiti<m.  His  akepticiam  waa  now  quite  pro- 
nounced, since  his  view  of  ^gelianiam,  which 
h«  accepted  as  the  final  philoaophy,  made  a 


miraculous  Chriatianity  impoeaible.  Hia  theory 
of  the  origins  of  Christianity  was  formulated  in 
the  work  that  made  him  famous,  Das  Leben 
Jesu,  kritisoh  bearbeitet  (1835-36;  Eng.  trans, 
by  George  Eliot,  1846),  in  which  he  sought  to 
explain  the  gospd  history  on  the  mythical 
theory.  The  work  aroused  a  storm  of  opposi- 
tion, but  nevertheless  had  a  widespread  influence. 
In  consequence  of  his  views  he  was  removed 
from  his  position  and  given  a  subordinate  place 
in  the  Lyceum  of  Ludwigsburg.  From  1836  un- 
til his  death  Strauss  lived  a  somewhat  wander* 
ing  life,  holding  no  position,  though  he  had  ae- 
cepted,  in  1839,  an  appointment  in  the  Univer* 
sity  of  Zurich,  which  position,  on  account  of 
popular  opposition,  he  had  not  been  permitted 
to  fiU. 

After  the  publioaUcm  of  Der  Bomantiker  oaf 
dem  Thron  der  Cdsaren  (1847),  a  satirical  criti- 
cism of  Frederick  William  IV  of  Prussia,  he 
was  elected  a  member  of  the  Wflrttemberg  Diet 
in  1848.  But  he  waa  not  sufficiently  radical  for 
his  oonatituents  and  ao  rerigned.  Hia  aeeood 
chief  woric,  ZKe  chrietUehe  QlaubenH^re  in  ihrer 
geschiohtli<Aen  Bntwiok^ng  und  im  Kampf 
mit  der  modemen  Wiesenschafi  dargestellt,  was 
even  more  skeptical  than  hia  Leben  Jesu.  After 
the  publication  in  1848  of  Sechs  theologisch* 
politis<^  Volksreden  Strauss  tamed  from  the- 
ological to  literary  criticism  and  biography. 
He  wrote  critical  biographies  of  Sehubart 
(1849),  MiMdin  (1851).  Frisehlin  (1856),  Ul- 
rich  von  Hutten  (1857;  6th  ed..  1895).  Reimarus 
(1862).  and  Voltaire  (1870  ;  0th  ed.,  1907),  the 
last  a  work  of  remaricable  merit.  Not  until 
1864  did  he  again  turn  to  theology,  when  he 
published  Das  Leben  Jesu  fUr  das  deutsche  Volk, 
following  it  in  the  next  year  by  Die  Halben  und 
die  Oanzen  and  Der  Christus  des  Olaubens  und 
der  Jesus  der  Ctesdhiohte.  His  last  work  was 
Der  alte  und  der  neue  Olaube,  ein  Bekenntnis 
(1872;  16th  ed.,  1904).  In  these  last  works 
Strauaa  gave  m  entire^  the  Hlth  he  once  may 
have  had  in  Christianity.  Stranss'a  popularity 
was  doubtlesa  due  as  much  to  hia  clear  and  cap- 
tivating style  as  to  any  logical  force  in  hia  ar- 
guments.  He  died  Feb.  8,  1874. 

Consult :  his  Gesammelte  8<^uiften,  edited 
with  an  Introduction  by  Eduard  Zeller  ( 12  vols., 
Bonn,  1876-78) ;  Zeller,  2>.  F.  Strauss  in  seinem 
Leben  und  seinen  Schriften  (lb.,  1874);  Haus- 
rath.  D.  F.  Strauss  und  die  Theologte  seiner  Zei$ 
(Heidelberg.  1876-78);  Albert  Bchweitaer.  in 
Ton  Reimarus  eu  Wrede  (TObingen,  1906;  Eng. 
trans..  The  Quest  of  the  Historioat  Jesus,  New 
York,  1910) ;  F.  W.  Nietzsche,  in  Thoughts  Out 
of  Season,  part  i  (ib..  1910). 

8TBAU88,  JOHA^,  the  Elder  (1804-49). 
An  Austrian  composer  of  dance  music,  bom  in 
Vienna.  He  received  an  Imperfect  musical  edu- 
cation. In  1819  he  was  received  into  Pamer'a 
orchestra,  and  fbur  years  later  joined  the  cele- 
brated Lanner  Quartet  as  viols  player.  He 
subsequently  became  assistant  conductor  of  Lan- 
ner's  orchestra,  but  in  1824  started  an  independ- 
ent organization,  with  which  he  played  at  vari- 
ous resorts,  and  through  which  he  gave  to  the 
world  the  waltzes  which  made  him  famous.  la 
1846  he  was  appointed  conductor  of  the  court 
balls  at  Vi«na.  Conspicuoua  among  the  152 
waltzes  whldi  he  published  were  the  "Lorelei." 
"Gabrielen,"  "TagUoni,"  "Victoria,"  "Ketten- 
brflcken,"  "Bajaderen,"  and  the  "Donau-Lieder." 
Both  as  conductor  and  as  composer  he  succeeded 
in  raising  the  dance  form  to  an  arttatie  plane  be- 
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fore  nuknown.  Consult  F.  Lange,  J.  Lommt  «Md 
/oA.  BtroAMa  (Vienna.  1904). 

STBAUSS,  JOHANN,  the  Younser  ( 1825-99 ) . 
An  Austrian  compoaer,  bom  in  Vienna,  son  of 
the  preceding.  His  father  was  averse  to  his 
adopting  the  profes^im  of  music,  but,  idded 
Us  mower,  he  was  enabled  to  secure  inatmotion 
on  the  violin  and  in  ccHnpoaititMi,  and  at  nine- 
teen years  of  age  severed  his  home  connections 
and  secured  an  engagement  as  conductor  of  an 
orchestra  at  a  popular  restaurant  in  Hietzing. 
He  used  the  opportunity  to  play  hla  own  wsISe 
compositions  and  soon  became  widely  popular. 
After  his  father's  deatii  he  united  both  orchestras 
and  began  a  eonowt  tour  tiirough  many  European 
countries.  From  1856  to  1865  he  was  the  con- 
ductor of  the  Petropaulovikl  Park  summer  con- 
certs in  St.  Prterri>urg,  ud  from  1863  to  1870 
was  also  oonductw  of  the  court  balls.  He  com< 
posed  nearly  500  dance  pieces,  which  for  the  most 
IMrt  possess  the  highest  merit,  and  became  im- 
mensely popular,  especially  The  BeouHful  Blue 
DamiAe  waits.  In  their  own  Add  many  of  his 
operettas  may  be  regarded  as  classic.  They  in- 
clude: Indigo  (1871);  Der  Cameoal  m  Rom 
(1873);  Die  Fledermaut  (1874);  Caglio%tro 
( 1876 ) ;  Priia  Methueaiem  ( 1877 ) ;  Daa  Spitzeif 
tveh  der  KSttigitn  (1880);  Der  huHge  Krieg 
(1881);  Sine  NaoM  m  Venedig  (1883);  Der 
Zigeumerbaron  (188S);  Simplioiua  (1887);  Rit' 
ter  Pasman  (1892);  FUrtti*  Ifinetta  (1893); 
JaJHUea,  Oder  doe  Apfelfet  ( 1894 ) ;  WtUdmeieter 
(189S) ;  Die  06ttin  der  VerwwnH  (1897>;  and  a 
balk*  AtoAeiifrrSdsI.  Consult  L.  Eisenberg,  Jo- 
hmm  Sirame,  Bim  LebemebUd  (Leipzig,  1894) ; 
B.  von  Prodiaska,  Jahmm  Strouee  ( Berlhi, 
1900);  F.  Lange,  Joham  atrott—  (Leipslg, 
1912). 

His  brothers,  Joseph,  who  became  leader  of 
the  Vienna  orchestra  in  1863,  and  Eouabd,  who 
assumed  its  direction  in  1870,  both  did  credit- 
aUe  work  as  musical  CMiductors  and  c(Hnpoeers 

8TBAUSS,  RiOBSSD  (1864-1  ).  A  Ger- 
man composer,  who  became  a  dominatii^  figure 
in  bis  art.  He  was  born  in  Munich,  June  11, 
1864.  His  musical  talent  showed  itself  at  a 
very  early  age;  indeed,  when  only  four  and  a 
half  years  old  he  was  receiving  r^fular  instruc- 
tion on  the  piano.  In  his  seventh  year  he  wrote 
his  first  original  oompo8iti(m,  and  oefore  he  had 
reached  his  siglitii  year  he  benn  the  study  of 
the  vidin  wifJi  Benno  Walter,  Die  ooncertmaster 
of  the  Munidi  Court  Opera.  From  1875  to  1880 
he  studied  composition  and  orchestration  under 
court  conductor  F.  W.  M^er.  At  the  same  time 
his  father,  the  celebrated  horn  virtuoso  Franz 
Strauss  (1822-1906),  influenced  the  bo/s  early 
development  through  mtematic  study  of  the 
elassio  masters.  Together  with  this  thorough 
musical  fining  he  oijoyed  also  the  benefit  of 
a  liberal  education  at  the  Gymnasium,  and  sub- 
sequently attended  courses  in  philosophy  and 
■sthetics  at  the  University  of  Mimich.  In  1886 
he  became  assistant  ctmductor  to  Billow  at 
Ifeiningai,  and  soon  after  the  latter's  reugna- 
tion  (in  November  of  the  same  year)  his  suc- 
cessor. From  1886  to  1889  he  was  third  conduc- 
tor at  the  Court  C^era  in  Munich.  Becoming 
dissatisfied  with  the  conditions  prevailing  at 
that  time,  he  then  accepted  a  call  as  court  con- 
ductor at  Weiour,  where  he  remained  till  1894. 
Tliere  bs  won  such  fame  as  oomposer  and  con- 
ductor that  his  native  city  omie  more  secured 
him^  tills  time  as  principal  ccmductor  ranking 


witik  Levi.  Cwiditions,  however,  had  not  been 
improved  materially,  and  he  found  it  difficult 
to  realize  his  intentions.  Consequently  he  gladly 
su;ned  a  ten-year  emtract  with  the  Royal  Opera 
of  Berlin  in  1808.  liberal  leave  of  absence  al- 
lowed him  to  make  exten^ve  and  very  successful 
concert  tours  of  Europe  and  also  of  the  United 
States  (1904).  From  1901  to  1909  he  was 
president  of  the  Allg^einer  Deutscher  Musik- 
verein.  In  1904  be  was  appointed  Oeneralmusik- 
direktor.  He  married,  in  1894,  Pauline  de  Ahna, 
an  excellent  interpreter  of  his  songs. 

To  the  date  of  writing,  the  works  of  Strauss 
exhibit  three  distinct  styles.  The  canpositions 
of  the  first  period  (1880-87)  show  the  mflneoice 
of  the  clsasic  and  romantic  masters.  The  more 
notable  ones  are:  a  string  quartet  op.  2;  a 
sonata  for  cello,  qi.  6;  a  piano  quartet,  op.  13; 
a  sonata  for  violin,  op.  18;  serenade  for  wind 
instruments,  op.  7;  a  concerto  for  violin,  op.  8; 
a  oonc»i»  for  horn,  op.  11;  a  symphony  in  F 
minor,  op.  12 ;  a  symphmic  fantasy,  A.it9  Italien, 
t^.  16;  Wanderm  Stwnalied,  op.  14,  for  <^orus 
and  orchestra. 

Tlirough  the  influence  of  Alexander  Ritter 
(q.v.)  the  views  of  Strauss  underwent  a  radical 
change,  so  that  in  his  second  period  ( 1887-1904) 
he  espoused  the  cause  of  pr<^framme  music 
(^.v.).  He  took  up  and  still  further  developed 
Liszt's  idea  of  the  Symphonic  Poem,  and  be- 
came an  innovator  as  regards  harmony  and  or- 
cheetrati(Mi.  As  yet  he  introduced  no  new  instru- 
ments, but  by  employing  a  very  large  orchestral 
apparatus  he  succeeded  in  obtaining  from  oist* 
ing  instruments  new  effects  and  sound  combina- 
tions  of  striking  beauty.  The  themes  are  well 
defined,  expressive  and  plastic,  and  their  con- 
trapuntal development  and  combinations  attest 
the  hand  of  the  ccmsummate  master.  The  works 
exhibiting  these  splendid  qualities  are  the  great 
Tone  Poems  (Tondichtimgen)  Don  Juan  (1889), 
Tod  und  VerklSnrng  (1890),  Maebeth  (1890), 
TUl  Eulenapi^ele  Luatige  Btrmche  ( 1806) .  The 
secMid  and  fourth  of  tiiess  compositlras  mark 
to  this  day  the  senith  of  Strauss's  creative 
power.  After  EiUenepiegel  b^ins  a  period  of 
steady  decline.  Mere  technical  skill  murps  the 
place  of  inspiration.  Hie  boundary  lines  between 
music  and  the  other  arts  becrane  more  and  more 
obliterated.  The  themes  in  the  successive  works 
lose  beauty  and  power.  Originality  gradually 
degenerates  Into  sensationaUsra.  Vtliat  charac- 
terizes these  works  sa  still  bdragins  to  the 
composer's  second  period  is  the  fact  uiat  each 
work,  despite  all  objectionable  features,  yet  con- 
tains passages  of  transcoident  beauty.  But 
the  effect  of  such  moments  is  marred  by  the 
juxtaposition,  without  cnnpelling  necessity,  of 
passages  that  sound  unnatuntl,  forced,  grotesque, 
or  repellent.  The  works  in  questidn  are:  Also 
Bprach  Zarathua^  (1896) ;  Don  Quixote 
(1898);  Bin  Beldeniehen  (1899);  Binfonia  Do- 
meetioa  (1904).  In  spite  of  Wagnerian  influ- 
ences the  two  operas,  Ountmm  (1894)  and 
Feuertnot  (1901),  also  belong  to  Strauss's  sec- 
ond period.  In  both  the  enelknt  qualities  of  his 
style  predominate. 

The  third  period  is  represented  by  only  two 
works,  both  dramatic,  Balome  (1905)  and  Elek- 
tra  (1909).  The  style  here  exploited,  one  of 
hopeless  decadence,  is  the  natural  evolution  of 
all  the  objectionable  features  of  the  preceding 
period.  The  repulsive  texts  naturally  determine 
the  character  of  the  mni^.  Ugliness  and  ca- 
cophony r«gn  Btqnreme.    Characterization  he- 
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eoftiee  caricature;  dissonance  degeneratea  into 
discord ;  brutality  usurps  the  place  of  force. 
ITiematic  invention  is  at  its  lowest  ebb.  Gen- 
erally the  instnimentati<m  is  so  overloaded  that 
it  prodnceB  little  effect,  because  of  lack  of  suffi- 
cient TOStrast.  StrauBB's  better  nature  seons 
to  have  realized  how  far  he  bad  strayed  beyond 
the  furthest  boundaries  of  art,  for  hia  next 
work,  Der  Roaenk<tvalier  (1911),  marks  a  de- 
cided return  to  his  own  second  style  and  to 
recognized  standards.  In  Ariadne  auf  Naaof 
(1912)  he  yields  once  more  to  the  temptation 
of  being  original  at  all  costs.  But,  fortunately, 
he  experiments  here  with  the  extenial  dnunatn 
form  rather  than  with  the  mudc  itself.  With 
the  Jo»0flegende  (1914)  6trausB  successfully 
ventured  upon  the  field  of  the  ballet;  while  hia 
return  to  purely  instnun^tal  music — the  field 
of  his  greatest  achievements — with  his  Alpen- 
symphonic  (1915)  a  poured  well  for  the  future. 
Yet  his  latest  works  abow  all  the  characteristics 
of  a  transition  period.  There  is  a  decided  weak- 
ness of  the  inventiTe  faoul^  as  compared  with 
his  masterpieces  Tod  mtd  VerfctUnutg  and  TiU 
Bvlmepiegel,  and  he  seems  to  rdy  on  his  stupen- 
dous technical  dtill  to  cover  tills  defect  as  much 
as  possible. 

From  the  very  b^inning  of  his  career, 
throughout  all  changes  of  s^te,  Strauss  culti- 
vated the  song;  and  with  such  success,  that  in 
his  best  productions  of  this  kind  he  reaches  the 
level  of  the  greatest  lyric  masters.  The  texts 
are  chosen  with  nnerring  taste,  the  declamati<m 
is  faultless,  the  musical  insi^atioit  flows  freely, 
naturally,  without  interruption.  The  compoeer 
is  happiest  in  his  settings  of  words  demuiding 
for  their  proper  musical  interpretation  deep  feel- 
ing or  great  emotional  intensi^.  While  it  is,  as 
^et,  too  early  to  attempt  to  fix  Strauss's  place 
in  the  history  of  music,  certain  facts  may  be 
stated  without  fear  of  contradiction:  his  place 
among  the  great  masters  of  song  is  securely  es- 
tabliuied;  he  has  advanced  the  art  of  orches- 
tration evoi  beytmd  Wagner;  the  greatest  of  his 
Tone  Poena  mark  the  highest  achievement  in 
the  field  of  programme  music.  The  following 
list  includes  bis  more  important  works  not  al- 
ready mentioned:  Fettliohet  Prailudium  for  or- 
chestra; the  two  melodramas  Enoch  Arden  and 
Das  Schloet  am  Meer;  Taillefer,  ballad  for  soli, 
chorus  and  orchestra;  Dmt»ch«  Motette,  for 
soli  and  16  put  a  eapdla  chorus;  Bordengwrngf 
for  male  chtniie  and  ordiestra.  He  also  edited 
his  father's  compositions  for  Horn,  01uck*t 
Iphigenie  auf  Tavris,  and  revised  and  enlarged 
Berlioz'  Treatise  on  Instrumentation. 

Blbliograpby-  J-  O.  Huneker,  in  Mezgotinta 
in  Modem  Music  (1899);  E.  Urban,  Richard 
Strauss  (Berlin,  1901) ;  id.,  Btrauss  contra  Wag- 
ner (ib.,  1902);  W.  J.  Henderecm,  in  Modern 
Muaieai  DHft  (New  York,  1904) ;  J.  G.  Huneker, 
Overtones  (ib..  1904) ;  O.  Bie,  Die  modems  Mu- 
sik  und  Richard  Strauss  (Berlin,  1906) ;  Arthur 
Symons,  in  Studies  in  Seven  Arts  (New  York, 
1906) ;  Felix  Welngartner,  in  Post-Beethoven 
Symphonists  (ib.,  1906) ;  E.  Schmitz,  R.  Strauss 
als  Musikdramatiker  (Munich,  1907) ;  E.  New- 
man, Richard  Strauss  (London,  1908) ;  M.  Stein- 
it^Jtichard  Strauss  (2d  ed.,  Berlin.  1914). 

KTBAVINSET,  atrft-vln'skl,  Ism  Fbdobo- 
TITCH  (1882-  ).  A  Rustian  composer,  bom 
at  Oranienbaum.  At  an  early  age  he  began  the 
study  of  the  piano.  In  19(1^  he  met  Rimskv- 
KorsakoT,  with  whom  he  then  took  up  the  study 
of  compontion.   He  first  attracted  attention  in 


1908,  when  Siloti  produced  at  St.  Petersburg  hia 
Scherzo  Bymphonigue,  which  at  once  proclaimed 
bim  a  disciple  of  the  extreoaiats.  New  works 
followed  in  rapid  succession,  and  in  each  he  ad- 
vanced beyond  the  preceding,  so  ^at  he  came 
to  be  regarded  as  the  leader  of  Fnturism — a  cult 
which  even  the  extreme  impressionists  hesitated 
to  acc^t  as  l<«itimate  art  (see  Miraic,  His- 
TOBT  OF,  Tu>ewtieth  Century  Tmdenoies).  His 
other  works  are:  a  nmphonic  fantasy,  Fire- 
works; the  ballets  L'Oiseau  de  Feu  (1010), 
Petrouc'Mca  (1911),  Le  Bacre  du  PritUemps 
(1913);  a  string  quartet.  Grotesques  (1915). 
An  opera,  Le  Botai^fnol,  after  AnoBrseB's  tmiry 
tale,  was  produced  m  Moscow  in  1914. 

STRAW,  Papes  and  Otrkb  MANtmAcrnsBB 
or.  Prior  to  the  introduction  of  mechanically- 
ground  wood  pulp  in  the  manufacture  of  news- 
print paper,  rags  and  straw  were  widdy  used. 
Objections  to  the  use  of  straw  fllH-es  for  paper 
were  due  to  the  brittle  character  of  the  paper. 
Straw  pulp  fibres  are  so  short  and  narrow  as 
to  make  tw  paper  weak.  To^y,  however,  straw 
is  wid^y  nsea  in  the  mannncture  of  paper 
board,  chiefly  because  of  its  low  cost  Hie  straw 
is  stripped  of  undesirable  elements  when  orig- 
inally  prepared,  and  therefore  needs  no  extra 
process  for  the  pulp-making  machines,  where  it 
IS  boiled  up  with  lime  and  made  into  half  stuff, 
just  as  any  other  raw  material  in  the  pulp 
process.  See  Papeb. 

Strawboard,  the  principal  paper  product  of 
straw,  is  made  by  the  Fourdrinier  process  of< 
paper  making,  except  that  the  pulp  is  taken 
iwm  Ue  vats  1^  a  ren^ving  wire  covered  foun- 
der instead  of  by  a  traveling  wire  or  screen.  The 
cylinder  presses  the  pulp  against  a  heavy  felt 
which  alMorbe  the  moisture  and  under  pressure 
welds  the  fibres  together. 

Occasionally  straw  is  used  with  other  mate- 
rials in  the  manufacture  of  higher  grades  of 
paper,  but  its  presence  can  always  be  determined 
hy  a  peculiar  rattle  to  the  riieec  and  also  a  pre- 
dominating  characterlsUe  of  translnceney.  Wlten 
chemical  tests  are  applied  the  straw  fibres  stain 
this  paper  a  grayisn  blue.  Microscopic  exami- 
nation shows  the  peculiar  Idnky  nature  of  the 
fibres.  In  all  essentials  the  straw  process  is 
the  same  as  that  of  Esparto  (q.v.)  grass.  Straw- 
board  is  the  cheapest  paper  board  available  for 
binding  and  mounting  purposes.  The  boards 
are  cut  usually  in  dzea  of  80  X  2S  inches  and 
32  X  22  inches,  and  are  made  up  Into  bundles 
weighing  fifty-rix  pounds,  the  number  of  boards 
to  &e  bundle  being  determined  1^  the  weight  <rf 
the  individual  boards.  The  production  of  straw- 
board  in  America  amounts  to  about  170,000  to 
200,000  tons  annually.  The  United  States  cen- 
sus of  manufactures  for  1909  showed  that  the 
»roducti(Hi  in  1909  was  171,000  tons  valued  at 
f8,781,000.   For  Biblicgraphy  see  Pafbb. 

STRAW  BAH*.  In  old  English  law,  the 
names  of  two  or  more  fictitious  persons  entered 
on  the  records  of  a  court  as  sureties  for  the 
appearance  of  a  defendant  in  a  civil  action.  In 
early  times  a  defendant  was  first  served  with  a 
summons,  and  if  be  did  not  appear  he  was  con- 
sidered to  be  guilty  of  contonpt  of  court,  for 
which  the  sheriff  arrested  him  under  a  oapias, 
and  he  was  obliged  to  give  bail  for  his  appear- 
ance. Oradually,  through  the  change  of  practice 
in  serving  only  one  process  and  the  indulgence  of 
the  courts,  this  became  a  mere  formality,  and 
the  fictitious  names  of  John  Doe  and  lUchard 
Koe  were  entered  as  sureties.   This  was  known 
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ms  common  or  straw  bail.  This  practice  no 
longer  prevails,  but  the  name  ia  retained  to  de- 
note a  financially  IrrespoBsible  mteby  on  a  bail 
bond.   See  Bail. 

STBAWBEBBY  (AS.  atrSatoberie,  atrSaw- 
berige,  strawberry;  perhaps  so  called  either  be- 
cause the  long  BtoBu  reeraable  strawa,  or  because 
of  an  old  custom  of  stringing  the  bories  on 
■traws).  Certain  perennial  herbs  of  the  family 
Roaaoe«,  widely  dirtrilmted  mostly  in  tonperate 
regions  throughout  the  world.  The  cultivated 
forms  are  all  derived  by  the  hybridization  and 
croesings  of  three  principal  species,  Fragaria 
veaooy  Fragaria  wrgimana,  and  Fragaria  ohi' 
loeiMtt,  particularly  the  last  named.  The  plants 
M«  low  growing,  have  trifoliate  leavea,  white 
flowm  nuier  pistillate  or  polygamous,  and  nu- 
merous adienea  on  usually  red,  sometimes  yellow- 
ish-white fles^  receptacles  which  constitute  the 
ediUe  part   The  plants  ar«  hudy  and  may  be 


COHHON  WILD  aTUWaBBBT  (Fn^ttfia  tuvtewM). 

grown  in  almost  any  r^on  in  America  from 
Florida  to  Alaska.  He  varieties  grown  almost 
universally  in  America  have  a  short  season  of 
fruitfulness,  but  several  of  the  European  varie- 
ties bear  more  or  less  ecmtinuously  throughout 
the  summer  and  early  autumn.  Nurserymen 
have  been  partially  successful  in  developing 
strains  of  fall-fruituig  strawberries.  With  the 
varieties  tiius  fiur  introdnoed  the  fruit  is  medium 
to  small  in  sixe  and  the  fall-bearing  habit 
must  be  encouraged  by  removing  all  blossoms 
after  the  spring  setting  of  frmt  until  after 
midsummer,  when  the  fall  crop  is  allowed  to 
develop. 

Since  yomu:  plants  are  most  productive,  the 
strawberry  plantations  are  usually  allowed  to 
fruit  only  once,  sometimes  twice.  The  plants 
obtained  from  rooted  runners  are  set  in  the  fleld 
in  spring  or  in  late  summer,  and  are  allowed  to 
form  matted  rows  from  their  runners  or  are 
grown  in  so-called  hills,  In  which  case  the  run- 
VoL.  XXL— 38 


ners  are  cut  off,  and  the  plants  made  to  form 
stools.  The  former  method  is  by  far  the  most 
popular,  but  finer  and  larger  individual  fruits, 
though  in  smaller  number,  are  obtained  the 
latter  method.  The  land  may  be  any  rich  soil 
suitable  for  com  or  potatoes,  and  should  have 
been  In  cultivation  for  at  least  one  year,  prefer- 
ably two  or  three,  previous  to  the  planting  tA 
the  strawberries,  in  ord^  to  be  free  from  the 
lame  M  certain  insects  that  feed  on  the  roots 
especially  of  grasses.  The  plants  are  usually  set 
at  about  18  inches  distance,  In  rows  three  feat 
apart,  and  given  clean  culture  throu^out  the 
seastm.  When  the  ground  has  frozen  hard  straw, 
marsh  hay,  or  similar  substance  free  tnaa  weeds 
is  spread  upon  the  plants  as  a  winter  muldi; 
Hiis  is  raked  between  the  rows  whoi  growth 
starts  in  the  spring  and  allowed  to  ronain  to 
protect  the  bernes  from  dirt  during  ralna  Usu- 
ally in  the  spring  of  the  second  year  ccnnplete 
fertilisers  are  applied,  but  no  cultivation  is 
given.  After  the  crop  is  eathered,  the  plants 
are  usually  plowed  under  in  commercial 
practice,  but  may  be  fruited  for  several  sea- 
sons in  tile  home  garden.  Land  cropped  wltii 
strawberries  should  be  planted  to  ouier  crops 
for  two  or  three  years  befcMre  strawberries 
are  again  planted. 

The  whole  industry  has  been  developed 
since  the  introduction,  in  1834,  of  the  Hovey 
strawberry,  a  variety  which  originated  in 
Massachusetts.  Since  that  date  thousands  of 
varieties  have  been  introduced.  Strawber- 
ries are  cultivated  to  a  small  extoit  under 
glass  to  supply  a  demand  for  fwcsd  fruits 
in  some  cities. 

The  principal  disease  to  which  the  straw- 
berry plant  IB  subject  is  the  bli^t  or  rust 
(Uyooaphwrella  fragaria) ,  which  appears  on 
the  leaves  as  small  purple  spots  which  in- 
crease in  size  and  become  brown  with  purple 
margins.  Serious  losses  may  follow  severe 
attadcs.  Since  the  disease  is  carried  over 
winter  in  the  dd  leayes,  all  audi  should  be 
collected  and  burned  and  the  young  foliage 

Srotected  by  two  or  three  sprayings  of  Bor- 
eaux  mixture  or  other  fungicide  (q.v.).  A 
mildew   {Bphcsroih«oa  hwmuli)  sometimes 
appears  on  the  leaves  as  a  delicate  c(4>web 
woich  causes  the  crumpling  of  the  leaves. 
It  sddtnn  causes  much  injuiy  and  is  rsadUy 
ocmtrolled  as  above  indicated.  A  niunher  of 
serious  rots  of  strawberry  fruits,  which  de- 
velop during  shipment,  were  described  by 
Stevens  m  1916.   Temperature  control  in  ship- 
ment seems  to  be  the  <aily  means  for  prevention 
of  these  rots.    Consult;  Fuller,  The  Stnuoberry 
Culturiat  (New  York,  1897);  Teriy  and  Root, 
A,  B,  C  of  Btratoberrjf  OiUivre  (Medina,  Ohio, 
1902) ;  S.  W.  Fletcher,  The  Strawberry  in  North 
America  (New  York,  1016);  as  wdl  as  litersr 
ture  of  the  United  States  Department  of  Agri- 
culture and  the  State  Mqwriment  stations. 
STBAWB^tBT  BLXTB.  See  CHKnoFODiuic. 
STBAWBSBBT  BUSH.   See  Spindle  Tbeb. 
STBAWBSB&Y  INSECTS.    The  principal 
insect  enemy  of  the  strawberry  in  the  eastern 
United  States  is  the  strawberry  weevil  {Antho- 
ttomua  eigtuitua),  which  appears  just  before  the 
blossoms  expand,  lays  an  e^  in  the  bud  usually 
of  the  staminate  varieties  or  those  pistillate 
varieties  rich  in  pollen,  and  then  punctures  the 
Stan  so  that  in  a  few  days  the  hud  drops  to 
the  ground,   llie  larva  develops  within  the  sev- 
ered bud  and  after  pupation  emerges  as  a_  dull 
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red  or  nearly  bl&ck  beetle,  aboat  one-tenth  of  an 
inch  long.  Both  larvae  and  adults  feed  upon  the 
pirflai.  Covwing  the  beds,  eoltiTating  pistillate 
varietiee,  and  clean  culture  are  the  remedies 
Teomnmended. 

The  lam  of  the  strawberry  leaf-roller,  a  small 
reddish  brown  tortricid  moth  {Anoyli*  oomp- 
Uma),  rolls  the  leaves  of  the  strawberry  into 
OTlindrical  oasee  during  June,  becomes  a  chrysa- 
ILs  within  the  folded  leaf,  and  appears  as  a  moth 
in  July.  A  second  generatitm  occurs  during 
August.   An  arsenical  spn^  is  the  remedy. 

'Hie  6tarawben>y  sawfly  (Harpiphorvt  maoula- 
tM9)t  a  small,  blade  liueet,  lays  it«  egm  in  the 
mibetanee  of  the  leaf  early  in  May.  The  pale 
green  lame,  whidi  feed  npon  the  leaveit  and 
when  full  grown  are  nearly  three-fourths  of  an 
Inch  long,  burrow  in  the  ground  and  form  minute 
cocoons.  A  second  generation  appears  in  the 
late  summer  and  hibernates  under  ground.  Hel- 
lebore is  recommended  as  a  remedy.  Consult: 
Saunders,  In»eot»  Infurioua  to  FruUa  (Philadel- 
phia, 1880) ;  Chitteaiden,  The  Strwoberry  WeevU 
(Washington,  1897);  gSiiverland  and  Groili^, 
Mtmual  of  Fruit  Inaectt  (New  York,  1914). 

STRAW  CAT.    See  Fahfab  Cat. 

STRAWWOBK.    See  Wheat  Ihsbcts. 

8TBAT.   See  Ebtbay. 

8TBEAK  TIN.   See  Cassitebitk. 

8TBBAT0B.  strS'tor.  A  citr  in  La  SaUe 
Co.,  III.,  90  miles  southwest  of  Chicago;  on  the 
Vermilion  River,  and  on  the  Chicago,  Burlington, 
and  Quincy,  the  Chicago  and  Alton,  the  WaMsh, 
the  New  York  Central,  the  Chicago,  Ottawa,  and 
Peoria,  and  the  Atofaison,  Topeka,  and  Santa  Fe 
Tailroads  (Hap:  Illinois,  G  3).  There  is  an  at- 
tractive park  in  the  heart  of  the  city.  Streator 
has  important  railroad  interests,  and  is  the 
centre  of  an  agricultural  r^on  noted  also  for 
its  deposits  of  coal  and  clay.  Bottle  and  rough 
plate-glass  works,  foundries  and  machine  shops, 
and  manufaetorieB  of  automobiles  and  acces- 
aories,  sewer  pip^  and  brick  and  tile  are  tiw 
leadiw  industrial  establishmenta.'  Streator  was 
settled  in  1860,  and  was  laid  out  in  1867.  It 
was  incorporated  as  a  village  in  1870,  and  organ- 
ized as  a  city  in  1882.  Pop.,  1900,  14,079;  1910, 
14,253;  1915  (U.  S.  est.),  14,296. 

STBECK,  shtrSk,  Kari.  Maximilian  (1873- 
).  A  German  Semitic  philologist,  bom  at 
Pfarrkirehen,  Bavaria.  He  studied  at  Munich, 
Leipzig,  and  Strasabon;,  taught  BueeeBBiTely  at 
Munich,  Berlin,  and  Strassmtrg,  and  in  1908 
became  professor  of  Semitic  philology  at  Wtlrz- 
burg.  His  writings  include:  ArmerUen,  Kurdit- 
tan,  und  Weatpertim  nwjh  Keilin»ohrift  (1898- 
1900) ;  Die  alte  Landaohaft  Babylonim  naeh 
den  arabiechen  Oeographen  (2  vols.,  1900-01); 
KeiliMohrift  BeitrSge  isur  Oeographen  Vorder- 
Atiens  (1906);  Ueber  der  Altetten  Oeachichte 
dee  Aramaer  (1906);  LewikaHgohe  Btudien 
(1908) ;  Die  Ineehrift  Awurbampala  mit  NaO^ 
folgen  (1912). 

STBliCKBR,  ffiBUAK  ( 1836-1901 ) .  An 
American  entMnologist,  bom  in  Philadelphia. 
He  acquired  cwsiderable  skill  as  a  sculptor  and 
designer,  but  his  chief  claim  to  distinction  Ib 
due  to  his  study  of  butterflies.  His  collection 
of  these  insects  was  the  largest  in  America  and 
one  of  the  largest  in  tiiie  world.  He  published 
Lepidoptera,  Rhopalooera  and  Bvterooera,  Indig- 
eitotu  and  Baotio  <187£-77)  «nd  Butterfiiea  and 
Matka  of  yorth  America  (1878). 

BTBBCErcrss,  anxVkrtssB,  eabl  (1778- 

1844) .  A  German  poet  and  truslator.  He  was 


bom  at  Gera,  studied  law  at  Leipzig,  and  occu- 

gied  high  positions  in  the  Prussian  civil  service, 
[is  original  works,  not  in^ortant,  include  Oe- 
diehte  (1823),  Neuere  Dietaungen  (1834),  and 
Bns&hltmgm  { 1830) ,  but  he  is  beat  known  as  the 
translator  of  Ariotto  (1818-20),  Taeeo  (1822 
and  often),  and  Dante  (1824-26;  9th  ed.,  1871; 
and  Reclam,  Nos.  796-800). 

His  son  Adolf  (1823-95),  a  novelist  and  his- 
torian, was  the  author  of  Friedrioh  I  und  die 
Qvitgowa  (1869);  Vom  Fiaoherdorf  mtr  W^t- 
etadt;  500  Jahre  Berliner  Qeaohiohte  (last  ed., 
1899);  WeltgeeoMehte,  dem  deuteokm  Volk  er- 
•Mft  (186fi);  and  Dae  eineame  BoMt  (1888). 

8TBSET  (AS.  etrtet,  from  Lat.  etrata,  stre^ 
highway,  fem.  sing,  of  etratue,  p.p.  of  etemwe). 
The  term  as  here  used  denotes  a  way  for  foot 
and  vehicular  traffic  in  cities  and  other  more  or 
less  closely  inhabited  areas.  Some  points  to  be 
observed  in  planning  a  city's  streets  are  as  fol- 
lows :  The  radiation  from  a  principal  centre,  and 
sometimes  subradiati(»iB  from  local  centres. 
ThiA  will  aave  tinw  and  distance,  and  afford  op- 
portunify  ivr  betto*  artistic  effects  in  the  way 
of  commanding  central  features,  as  public 
squares,  monuments,  buildings,  vistas.  Placing 
pipes  and  wires  in  underground  galleries  is  a 
modern  means  for  relieving  overhead  congesti<m. 
Much  relief  has  been  gained  by  placing  wires  in 
inclosed  underground  conduits  accesuble  from 
manholes,  or  covered  chambers  placed  sufficiently 
near  together  to  render  excavation  unneoessary. 
See  SuBWATS. 

In  building  sidewalks  care  must  be  taken  to 
eeeure  an  nnjrielding,  well-drained  foundation, 
to  prevent  uneven  settlement,  cracks,  or  breaks. 
Boards  or  planks  are  generally  laid  crosswise  of 
the  walk,  on  longitn£nal  stringpieces,  or  tim- 
bers, designed  to  keep  the  boards  off  the  ground 
and  postpone  decay.  On  account  of  this  decay, 
wooden  sidewalks  are,  in  the  long  run,  decided^ 
uneconomical,  and  flags,  brick,  concrete,  arti- 
ficial Btone,  or  asphalt  are  to  be  preferred,  thMr 
selection  depending  upon  local  conditloiu  and 
ecoDomy.  Curbstones  are  from  four  to  six  inches 
thick  and  deep  enough  to  form  the  necessary  rise 
above  the  gutter  and  to  extend  into  the  earth 
sufficiently  to  give  a  firm  foundation.  They  are 
often  set  on  broken  stone,  to  insure  good  drain- 
age, or  on  concrete,  to  give  a  solid  foundation. 
^Diey  may  be  of  stone  or  of  concrete.  Where 
ctmerete  is  lued  it  sometimes  vxtsnds  so  as  to 
form  the  gutter  as  well,  and  has  the  upper  and 
outer  edge  of  the  curb  protected  with  an  iron 
bar  or  rod,  embedded  in  the  concrete.  Consult 
Robinson,  The  Width  and  Arrangement  of 
Streets:  A  Study  of  Toum  Planning  (New  York, 
1911).  See  BouLKVARD;  Crrr  Planniho;  Elbc- 
TBic  Liohtino;  Elkctbio  R&IZ.WATS;  Gab; 
Hkatinq  akd  VBNTiLAnoN,  Central  Heating 
PUmte;  pAVKHEtfT;  Ro&D;  Road  and  Sixeet 
Machinbbt;  Skwbbasb  and  DuiNAaB;  Stbut 
RAn.WAT;  Subways  r«  Pms  and  Wibbb; 
Wateb  Wmks;  xto.,  and  references  given  in 
these  articles. 

STBEXT,  Altud  Bilunos  (1811-81).  An 
American  author,  born  at  Poughke^psie,  N.  Y. 
For  many  years  he  was  New  York  State  libra- 
rian. His  poems  deal  with  the  si^ts  and  sounds 
of  the  woodland  and  the  life  of  the  more  primi* 
tive  days  of  the  settlement  of  America.  Among 
bis  boc^  of  verse  are:  The  Bumit^  of  fioJbaneo- 
tadjf,  and  Other  Poeme  (1842) ;  Draioinge  and 
Tintinge  (1844);  and  Fugitive  Poeme  (1846). 
HIb  chief  prose  works  are:  Woode  and  Watert 
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(1860);  The  IndUut  Fau  (1860);  Lake  and 
Mountain;  or,  Autumn  m  the  Adirondaake 
(1870) ;  Bagle  Pme;  or,  Sketehee  of  a  New  Tork 
Frontier  VUloffe  (1871). 

STREET,  GaoBOB  Edmund  (1824-41).  An 
Eti|duh  architect,  born  at  Woodford,  Essex.  He 
•tuoied  mider  Sir  Oeone  Gilbert  Soott,  fran 
whom  be  got  his  partial^  for  the  Gothic  style 
and  his  talent  in  restoring  mediftval  monuments. 
He  desifpied  the  theological  college  at  Cuddesden, 
churches  at  Oxford  and  Urerpool,  the  Crimean 
Memorial  Church  at  Constantinople,  St.  Paul's 
(American)  Church  at  Rome,  and  the  Law 
Courts  in  London — his  largest  and  most  criti- 
cized work.  Among  his  restorations  are  the 
cathedrala  of  Yorlc,  Bristol,  and  Carlisle,  Jeans 
College  Chapel,  Oxford,  and  Wantage  ehureh. 
Among  his  writings  are  The  Brick  and  Marbte 
Arohi4<eoture  of  Horth  Holy  in  the  MideUe  Aget 
{ 1855 ) ,  and  Oothio  Arohiteoture  m  Bpoiim  ( 1865 ; 
new  editlMi,  1914),  wbkih  are  dasslcs  in  tbdr 
fields. 

STBXBT^  JuUAK  LcoNABD  (1870-  ).  An 
American  author,  bom  in  Chicago.  He  was  a 
repOTtar  on  the  New  York  Mau  emd  Eapreee 
(now  Eeeemg  MaU)  in  1890,  and  had  diarge  ei 
its  dramatic  department  in  1900-01.  His  writ- 
ings, characterized  by  a  rather  obTlons  but  yet 
a  genuine  humor,  indude:  JIfy  Enemy  the 
Motor  (1908) ;  The  Need  of  Change  (1909  ;  2d 
ed.,  1914) ;  Paria  d  la  Carte  (1912) ;  Bhip-Bored 
(1912);  The  acldfi$h  (1912);  Weloome  to  our 
City  (1913) ;  Abroad  at  Home  (1914),  and  con- 
tributitmft  to  magazines.  In  191S  he  published 
a  booic  on  Theodore  Roosevelt,  called  The  Moet 
Iwtereetktg  Amerioan. 

sraSET  BAILWAT.  A  rallmy  laid  upon 
the  public  streets  of  a  city  or  a  town,  and  in- 
tended principally  for  the  transportation  of  pas* 
smgers.  The  street  railway  had  its  origin  in 
the  early  tramways  of  Great  Britain  (see  Rah.- 
WATS),  and  such  roads  are  still  denominated 
tramtoaya  in  all  European  countries.  Street- 
Tailway  cars  are  operated  by  electricity,  either 
fran  a  storage  battery  or  from  a  trolley  or  con- 
ductors In  a  conduit,  by  cable,  or  are  animal 
drawn. 

A  street  railway  was  operated  in  New  Yorlc 
City  in  1831-32,  on  which  a  horse  ear,  much  lilce 
an  old  English  stage  coach  in  construction,  ran 
from  Prince  Street  on  the  Bowery  to  Yorkrille 
and  Harlem,  following  for  some  distance  the 
route  now  oocnpied  by  the  Fourth  Avenne  Rail- 
Wi^,  which  stul  (nfterates  under  the  original 
chuier  granted  in  1831.  ^le  road  ^ras  known 
as  the  New  York  and  Harlem  Railroad,  and  it 
continued  in  operation  as  a  horse-car  line  until 
1837,  when  it  was  temporarily  changed  to  a 
steam-car  line.  In  1845  the  operation  of  the 
horse  cars  on  the  railway  line  was  resumed,  and 
it  remained  the  only  horse-car  line  in  New  York 
until  1852,  when  charters  were  oxanted  for  the 
Second,  Third,  Sixth,  and  Eiriith  Avenue  lines. 
Street  railways  were  first  built  in  Bost«i.  Mass., 
in  1856.  Philadelphia,  Pa.,  had  its  first  line  in 
1867.  The  street  railway  was  introduced  into 
England  in  1860  throu^  the  efforte  of  Qeor|;e 
Francis  Train,  the  first  line  being  started  m 
Birkenhead  opposite  Liverpool.  Roads  were  laid 
in  Liverpool  m  1868,  in  London  In  1869-71,  and 
afterward  in  Glasgow,  Edinbur^,  and  Dublin. 
An  authority  (Diunont,  AufomoMIes  Mu>  raile, 
1898)  says  that  the  first  horse  tramway  tii 
France  was  built  in  1856  on  a  line  extending 
from  Paris  to  Saint-Cloud,  and  was  called  the 


American  railway;  but  that  the  first  horse-car 
line  in  Paris  itself  was  not  built  until  1875. 
Street-railway  enterprises  bf^;an  to  be  taken  up 
by  the  South  American  countries  in  1866. 

The  street-railway  rail  of  1832  was  a  wrought- 
iroQ  bar  about  5  inches  wide,  with  a  groove  from 
1%  indies  to  2%  indies  wid«  and  nom  1  inch 
to  1%  indies  deep,  fi»>  the  whed  flange.  The 
wide  and  deep  groove  In  this  rail  gave  trouble 
by  catching  the  wheel  tires  of  ordi^ry  vehicles 
and  wrenching  Uiem.  To  remedy  this  fault  the 
step  rail  was  adopted.  This  consisted  of  a  flat 
bar  having  a  flat  surface  from  3  inches  to  5 
inches  wide  flanked  by  a  ridge  or  tread  about 
1  inch  high  and  1%  inches  wide.  Xliis  form  Of 
nil  came  into  extemdn-  use,  sspeeially  in  Amer- 
ica. Anothw  tana  of  step  rail  had  the  trwd 
in  the  centre  flanked  by  a  flat  snrfeoe  oa  each 
side.  The  next  development  was  a  return  to  the 
grooved  rail,  bnt  with  the  groove  wedge-shaped 
and  narrow.  Hieae  early  forms  of  rails  were 
simply  iron  bars  spiked  to  the  tope  of  longitu- 
dinal timbers.  This  timber  was  replaced  by 
metal  longitudinals,  chairs,  and  supports  of 
mriouB  sorts  as  experioioe  suggested  improve- 
ments»  until  finally  the  attempt  of  trying  to 
maintain  the  tread  or  wearing  surface  of  the  rail 
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COMSTRUCTIOM. 

separate  from  the  supporting  body  was  aban- 
doned and  the  modem  girder  rail  was  originated. 
The  girder  rail  con8is&  of  a  base  and  web  lilce 
the  ordinary  T-rail  for  railways,  but  has  a  wide 
grooved  head.  With  the  advent  of  the  girder 
rail  the  former  difficulty  of  insecure  and  uneven 
jdnts  was  largely  decreased  and  at  the  same 
time  a  rail  was  aevdoped  which  gave  the  neces- 
sary Btifltaess  for  eariTing  the  rapidly  inereas- 
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ing  weights  of  cbjb  which  were  nude  possible 
1^  the  development  of  mechanical  propulBion. 
The  OMiBiniction  of  modern  Btreet-railway  tracke 
is  shown  in  the  diagram  (page  589)  from  En- 
gi/n^ring  iVeio^  aitd  is  more  lully  described  in 
tiie  aTtieles  on  Bucisio  Bailwats  and  Unuir 
Tftanap<»rATH»T. 

The  horBe-dravm  street  car  was  the  most  com- 
mon form  of  locomotion  when  street  railwajB 
were  first  built  in  the  United  States.  (There 
were  horse-drawn  street  cars  in  New  York  City 
in  1916.)  Later  extensive  installations  of  cable 
railways  were  made.  With  tiie 'dereli^ment  of 
the  iCMBee  of  eleetrldtT  it  was  found  that  cars 
oould  be  operated  mndi  man  dieaply  by  elee^ 
tricity  than  by  cable.  Cable  can  are  still  in  op- 
eratton  where  street  grades  are  so  steep  as  to 
moke  electrical  operation  uneconomical.  Thus 
in  Seattle,  Wash.,  which  lies  on  a  side  bill,  the 
cars  running  up  and  down  hill  are  cable  ears 
and  the  cars  running  along  the  tide  of  the  hill 
are  electric  cars. 

In  cfmstruetiim  the  cftble  railww  eoisista  of 
a  standard  street-railway  track  having  an  under- 
ground Cfmdnit  between  Ute  rails.  In  this  con- 
duit there  runs  an  endless  wire  rope  cable  guided 
by  suitable  pulleys.  A  slot  at  the  top  of  the 
conduit  permits  a  grip  projecting  downward  from 
the  bottom  of  the  car  to  enter  the  conduit.  This 
grip  is  provided  at  its  lower  end  with  jaws 
which  can  be  so  operated  from  the  platforms  of 
the  car  as  to  grasp  and  unlooM  the  cable  at 
will. 

ThA  accompanying  table,  which  includes  both 
urban  uid  intemrbfui  street  railways,  shows  that 
over  99  per  cent  of  the  mileage  of  the  total  is 
operated  electricity.  For  a  description  of 
interuiban  electric  railways,  see  Eixcntic  Rait- 

WATB. 

COMPAHIBON  OF  BTRXET-RAILWAT  DEVELOP- 
MENT 1880  TO  1912 
(From  tbe  VwOui  Sum  C«mm  fltpert,  1912) 


JTBHS 

1912 

1902 

1800 

Number  of  ootiip*Di«i. 

1,300 

987 

789 

Tot*]  mile*  of  Umok . . . 

41,066 

22.577 

8,123 

Electric  

40,608 

21.903 

1.282 

Cfcble  

S6 

241 

488 

SS 

2M 

S.061 

ToMl  employee  

282,461 

140.7B9 

70,764 

ToUl  puiMDger  cftTi .  . 

76.162 

60,290 

32,608 

Urban  electric  railways  are  operated  ei^er 
with  overhead  trolleys  or  with  the  trolley  wire 
put  underground,  the  contact  beinj^  made  through 
a  slot  between  the  tracks,  as  with  cable  cars. 
For  a  description  of  the  various  types  of  cars 
and  methods  of  operation,  see  Ubban  Tbanb- 

PORTATIOK. 

Hie  distinguidiing  featnre  of  the  street  rail- 
wav  is  Uiat  it  <^>erates  on  public  streets  or 
higtiways  and  derives  its  franchise  from  the 
town  or  city  in  which  it  operates.  In  the 
larger  cities  it  has  been  found  necessary  to  put 
some  of  the  passenger  railways  on  elevated 
structures  ( see  Elevated  RaiivMy$  under  Rail- 
ways) and  some  under  the  streets  in  subways. 
Bee  Public  Utiijtibs,  BxauUTion  ot. 

Bibliograpby.  Out^de  of  Uie  eleetrle-rail- 
way  field  (see  E^xcTaio  Railwats)  there  are 
few  books  of  much  value  relating  to  street  rail- 
ways. There  is  avidlahle,  however,  a  large  vol- 
ume of  p^iodical  litMratnre  of  high  class. 


Among  the  sources  of  information  of  this  class 
the  following  may  be  consulted  with  advantage: 
Reportt  of  tM  Am«rictm  Elwtrio  Aotftoay  Ano- 
datum  (Chicago) ;  the  Eleotrie  BaUvxty  Journal 
(New  Yoxk);  the  BngimeeHmg  Vrnm  (New 
York) ;  and  TJwit«d  Btatn  OeMus  Report  on 
Cmtna  Bleotrie  Light  and  Pow&r  Sivtvnu  and 
Street  and  Eleetrie  Sattwtm  (Washington, 
1912). 

8TKBET-BAZLWAT  XHPLOTSBS,  Ahal- 
OAUATED  Absociatiok  w.  See  Railway  BtovH- 

DHO<M)S. 

STREHLSVATT,  shtrAle-nou,  Nie(h^C8 
NnaiBaoH  v<w.   See  Ijovad,  Nikkaub. 

STBSXTSBBa^  shtrltniSrK,  WiLHBLit  (1864- 
).  A  German  philologist,  bom  in  ROden- 
heim,  and  educated  at  MOnster  and  Leipzig, 
where  he  became  docent  in  1889.  In  the  same 
year  he  was  appointed  professor  of  philoI<^  at 
Freiburg,  Switzerland,  a  chair  which  he  resigned 
in  1899  for  a  professorship  at  MOnster.  In  1909 
he  was  appointed  to  the  chair  of  Indo-Gemtanic 
langnages  at  Munich.  In  comparative  grammar 
he  nuilai  close  to  OsthofT  and  to  Brugmann.  In 
1892  he  became  editor  of  the  Amceiger  fUr  indo- 
germamU(^  Spraeh-  wmI  Altertum^emtde,  the 
annual  bibliography  of  the  Indogermanit^ 
Fortohungen,  ana  of  a  series,  entitled  Qer- 
maniaohe  ElemmtarbUoher,  in  1896,  in  which  be 
wrote  "Urgermanisde  Orammatik"  ( 1896 ;  rev., 

1903)  and  "Ootisches  Elementarbucfa"  (1897; 
4th  ed.,  1909).  Other  WOTks  by  him  are:  Zur 
gemumitchm  SprooA^eteAM^te  (1892) ;  Bnt- 
ttehwtg  der  Dehnttufe  (1894);  Die  gotiaohe 
Bibel  (2  vols..  1907-10).  After  1906  he  edited, 
with  Hermann  Hirt  (q.v.),  the  series  entitled 
Die  indogermamedte  Btbliothek;  and  from  1909 
he  was  also  one  of  the  editors  of  the  OemMnieoh- 
Romamieoh  Monatet^irift. 

STBELTI^  shtrAlIts.  A  town  in  the  Grand 
Duchy  of  Mecklenburff-StrelitB  (q.T.),  about  8 
miles  south  of  Nenatruits.  It  was  formerly  the 
capital  of  the  country.  It  has  some  manufac- 
tures.   Pop..  1900,  416S;  1910.  4307. 

BTBXI/TBI,  STBSLTZI,  or  STBELTTZ. 
The  Russian  Imperial  Guard,  organized  by  Ivan 
IV  in  the  second  half  of  t^e  sixteenth  century. 
At  that  time  and  afterward  they  were  the  only 
standing  force  in  Russia,  and  at  times  amounted 
to  40,000  or  50,000  men.  They  were  stationed 
at  Moscow  in  time  of  peace,  in  a  special  part  of 
the  capital.  Inoessaat  eonspiradea  rendered 
them  in  time  dangerous.  In  1688  a  revolt  ci 
the  Streltsi  led  to  a  bloody  eonteat  in  vrfiicfa 
they  were  defeated.  Peter  the  Great  flnally  stq>> 
pressed  them  (1705). 

STKEMATB,  shtrA^nlr,  Kabl  von  (1832- 

1904)  .  An  Austrian  statesman,  bom  at  Graz, 
where  be  also  studied  law,  entered  the  govem- 
ment  service,  and  subsequently  was  Attorney- 
General  and  docent  at  the  University.  In  1848- 
49  he  was  a  member  of  the  Fraanrnt  Parliap 
ment.  In  1868  he  was  appointed  oonncilor  in 
the  Ministry  of  the  Interior,  and  in  1870-79  was 
Minister  of  Public  Instructicai,  when  he  brought 
about  the  repeal  of  the  Concordat  of  18S6.  Presi- 
dent of  the  Council  after  the  going  out  of  the 
Auersperg  ministry  in  1879,  he  entered  the  cab- 
inet of  Count  Taafle  as  Minister  of  Justice,  but 
reigned  in  1880,  was  appointed  vice  president 
and,  after  Sehmerling's  resignation  in  1891, 
president  of  the  Supreme  Court.  He  retired  in 
1899.  He  was  called  to  a  Beat  in  tite  House  of 
Lords  in  1889. 

BTBBNQTH  OT  1EATBBIAL8.    Hie  re- 
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siitanoe  which  materials  offer  against  deforma- 
tion. Every  force  or  load  produces  in  the  struc- 
ture an  internal  resistance  which  balances  it, 
and  this  internal  resistance  is  called  a  stress. 
Three  Idnds  of  direet  ateesa  may  be  produced 
load  or  fbree:  a  stress  toiding  to  pull  apart,  or 
tensile  stress;  a  stress  tending  to  push  together, 
or  ccHupressive  stress;  and  a  stress  toiduw  to 
elide  on  parallel  planes,  or  shearing  stress.  Com- 
plex stresses  (flexure  and  torsion)  are  capable 
of  t>dng  resolved  into  tension,  eompresuon,  and 
shearing  streeees.  A  unit  stress  is  the  stress  per 
unit  of  area;  the  unit  of  area  ia  the  square  inch 
in  Eng^iah-epealdng  eotmtriee  and  the  aqwura 
eentimetor  in  countries  where  the  metric  system 
prer^la.  In  caaea  of  direct  stress  tJie  total 
atreaa  ia  anppoaed  to  be  nnifonnly  distributed 
over  the  area  of  tbe  cross  section.  When  a  toi- 
sile  or  oomiHressiTe  force  ia  applied  to  a  bar  of 
metal,  it  elongates  or  is  shortened,  and  up  to  a 
certain  limit  too  elosuation  or  shortening  la  pro- 
portiotal  to  tiie  load.  Beyimd  this  limit  the 
elongation  or  shortmiing  increases  more  rapidly 
than  the  load.  The  unit  atreaa  at  which  de- 
formations begin  to  increase  in  a  faster  ratio 
than  the  stress  ie  called  the  elastic  limit,  or  lees 
commonly  the  elastic  strength.  When  the  unit 
stress  in  a  bar  is  less  than  the  dastio  limit,  the 
bar  returuB,  when  the  stress  ia  removed,  to  its 
original  dimensions.  When,  however,  the  unit 
atreaa  ia  greater  than  the  elastic  limit,  the  bar 
doea  not  rally  return  to  tta  original  dinenaiima, 
but  a  permanent  dtatortion  ronalna.  Therefore, 
if  a  material  la  strained  b^ond  Its  elastic  limit, 
A  permanent  injury  results  to  its  dastic  prop- 
erties; and  for  this  reasm  it  is  the  univeraal 
practice  in  designing  eni^eering  structures  to 
make  certain  that  the  nmt  streaaea  never  exceed 
the  elastic  limit  of  the  material,  as  it  would  then 
be  in  an  unsafe  c<mdition  and  would  finally 
break. 

The  unit  streea  which  ooenra  jnst  before  rup- 
tnre  talraa  plaetf  ia  eaUed  the  nltimate  s^vngUi 
of  the  material.  Ultimate  atrengtha  of  niat»- 
rials  are  from  two  to  four  times  as  great  aa 
their  daatlc  HnUta.  Strength  is  determined  by 
straining  a  piece  of  the  material  to  rupture  and 
observing  the  elastic  limit,  idtimate  atroigth, 
and  other  phenomena. 

Tension.  In  testing  a  material  under  tension 
a  test  piece  or  test  specimen,  usually  8  inches 
long  and  1  aqnare  inch  in  section,  is  broken 
direct  pnll.  The  loada  are  gradually  a{>plied. 
At  flrat  each  increment  of  load  produces  a  pro- 
portionate increment  of  elongation,  but  after 
the  load  has  reached  a  certain  amount  the  elon- 
gation bc^ns  to  increcwe  more  rapidly  than  Uie 
load.  The  unit  load  recorded  just  as  this  change 
in  tbe  rate  of  deformation  takes  place  is  the 
elastic  strength  or  elastic  limit  of  tbe  material. 
Aa  the  load  increaaea  the  elongation  increaaea 
more  rapidly  than  the  load  and  la  oommonly  ae- 
cunpanied  hy  a  reductiMi  in  area  of  the  cross 
section  of  the  test  piece.  Finally  the  test  piece 
breaks  and  its  ultimate  strength  ia  recorded. 
Record  is  also  taken  of  the  total  elongation  of 
the  piece  and  of  the  total  reduction  of  area. 
These  last  two  records  are  indices  of  ductility. 
These  ndues  vary  greatly  for  different  kinds  of 
materials  and  cmaiderabfy  for  different  qualities 
of  the  same  material.  In  printing  figures  for  il- 
Inetration,  ^erefore,  the  beet  that  can  be  done 
Is  to  select  rough  average  values.  The  following 
flgorea  are  taken  from  Merrimaa'a  Strength  of 
MateriaU: 


MATBUAL 

EUstio 
linut, 
lb*,  per 
•q.  inch 

Ultim«t« 
■q.inoh 

Ultimate 
elonaation, 
pwoent 

Timber  

3.000 

10,000 

1.5 

Csniroo  

«,000 

30.000 

0.3 

Sfi,000 

80.000 

S0.0 

Steal  

JIQ.00O 

100.000 

15.0 

Compression.  In  testing  for  compressive 
atrmgni  the  teat  piece  used  is  abort  and  thick, 
a  cube  and  a  abort  cylinder  being  common  forme. 
The  phenomena  are  substantial^  as  in  tension, 
first  a  diatortiw  proportional  to  the  load  until 
the  elastic  limit  ia  reached,  and  then  a  distortion 
increasing  more  rapidly  than  tbe  load  until  rup- 
ture occurs.  The  manner  in  which  rupture  oc- 
curs is  quite  different  from  that  in  tension, 
where  the  material  draws  to  a  smaller  diameter 
and  flnallv  parts  a  ragged  fracture  at  ap- 
proximately right  angles  to  the  direction  of  the 
pull;  in  compression  the  test  piece  first  bulges 
to  an  increased  diameter  and  then  ruptures  mth 
a  fracture  oblique  to  the  direction  of  the  pres- 
sure. This  method  of  fracture  occurs  only  when 
the  test  piece  is  thick  compared  with  its  height; 
when  the  height  ia  great  compared  with  the 
thickness,  lateral  flexure  or  bending  occurs  and 
the  conditions  of  rupture  are  no  longer  those  of 
simple  compressioni  aa  it  ia  erqtlamed  in  the 
aucceeding  paragnph  cn  the  atrmgth  of  col- 
umna.  Aa  vaa  the  caae  ^th  tenaion,  only  rough 
average  figures  of  comparative  strength  can  be 
given,  owing  to  the  fact  that  this  strength  varies 
for  different  materials  and  with  different  qual- 
ities of  the  same  material.  The  following  fig- 
ures are  quoted  from  Merriman's  Sirmgth  of 
Matwridla: 


ELutio 

UMmatel 

MATKBIAL 

limit, 
Iba.  per 

stranaUi, 
lbs.  par 

oq.  inoh 

•q.inc4i 

Tlmbw  

3,000 

8.000 

Stou  

6,000 

90^666 

9a  000 

30.000 

50.000 

8tfl*L  

50,000 

120.000 

Stiear.  Shear  is  tlie  stress  produced  by  two 
paralld  toxcm  acting  <m  tiie  material  in  oppoaite 
direoticuta,  as,  for  example,  do  the  blades  of  a 

Kir  of  shears.  If  a  w^^t  be  suspended  by  a 
r  which  ia  compoaed  of  two  shorter  bars  con- 
nected at  one  end  by  a  rivet  or  bolt  passing 
throorii  them,  tbe  atress  brought  upon  the  rivet 
is  a  bearing  stresa  The  same  stress  is  exerted 
by  a  punching  machine  in  punching  holes  in 
metal  plates.  The  shearing  strength  of  materials 
often  differa  according  to  the  direction  in  which 
shearing  forcea  are  exerted.  The  shearing 
strength  of  timber  is  much  leea  along  the  grain 
than  at  right  angles  to  the  grain.  The  following 
figures  taken  from  Merriman  give  the  average 
ultimate  shearing  strai|^;lis  of  common  struc- 
tural materials: 

HATeuAt.  Poondi  per  aq.  inch 

Timber,  longitudiiul   fiOO 

Timber,  trauverH   3,000 

Cast  iron   18,000 

Wrouzht  iron   40.000 

Steel   80,000 

Actual  Values.  The  figures  given  In  the  pre- 
ceding tabular  statements  show  rou|^  average 


Digitized  by 


Google 


59a 


STBinroTK  or  XATiaiALB 


values,  useful  chiefly  to  be  memorized  as  a  basis 
for  apprtHdmaiion.  In  careful  designing  the  en- 
gineer requires  actual  values  aa  determined  by 
authoritative  testa  upon  the  particular  m^eriu 
he  is  using  or  proposes  to  use.  These  values 
vary  withm  quite  narrow  limits  for  each  Icind 
or  quality  of  any  material  and  within  broader 
limits  for  all  IdndB  and  qualities  of  the  same 
material.  The  ultimate  average  Btrei^[tbs  of 
eomnum  structural  timbers  are  aa  follows: 


TDIBB 

fomiM  raa  ■qvabb  mca 

Tensile 
Btrtogth 

CoroprcMiTo 
Btreagtb 

8,000 
8,000 
12,000 
0,000 
18.000 
13.000 

6.000 
6,600 
6,000 
6,000 
9,000 
8,000 

IMoftk  

WUtc  oak  

These  values  have  been  obtained  by  testing 
small  pieees.  Timbers  of  large  rise  sudi  as  an 
actually  used  in  engineering  structures  will  fall 
from  20  per  cent  to  60  per  cent  below  these 
values  in  strength.  These  values  are  also  sub- 
ject to  a  variation  of  about  25  per  cent  accord- 
ing to  time  of  cutting;  place  of  growth,  and 
methods  of  seastming.  The  shearing  strength  of 
timber  is  more  variaUe  than  either  the  tensile 
or  the  compreasive  strength,  nie  nines  average 
about  as  follows: 


nitBsa 

AJoDc  the 
ETRin 

AoroM  the 
grain 

600 

3.600 

000 

l.iS00 

600 

4,000 

The  elastic  limit  of  timber  is  not  well  defined; 
it  varies  from  one-third  to  one-half  the  ultimate 
strength  in  tension.  The  elongation  at  the  point 
of  rupture  in  tensiw  is  from  1  per  cent  to  2  per 
cent. 

Tensile  and  shearing  testa  of  brick  are  seldom 
made,  hut  the  compressive  strength  varies  from 
SOO  pounds  per  square  ineb  for  soft  brick  to  10,- 
000  pounds  for  pressed  brick,  and  to  16,000  pounds 
for  the  best  qualities  of  hard-bamed  paving 
brick.  Concrete,  whether  reinforced  or  not,  varies 
in  strength,  depending  upni  its  mixture  and  age. 
This  will  be  found  fully  discusaed  under  concrete 
(q.v.)-  The  crushing  strengths  of  the  principal 
building  stones  of  the  United  States  are  about 
as  follows: 


nom 

poDinw  m  SQUAss  nrca 

Minimum 

Maximum 

30.000 
12,000 
8,000 
7.000 
5,000 

24.000 
21.000 
20.000 
20,000 
16,000 

Marble  

Limestone  

Sandstone  

Cast  iron  is  so  variable  in  quality  that  similar 
specimens  will  vary  from  10  per  cent  to  20  per 
cent  in  strength.  Fair  average  values  are  20,000 
pounds  per  square  inch  in  tension  and  90,000 
pounds  per  square  indi  in  compression.  The 


elastic  limit  is  poorly  defined  and  the  elongation 
is  practically  nil,  indicating  clMrly  the  fact, 
known  to  evory  one  familiar  with  this  ipftt*^*'. 
tiiat  it  is  a  hard  and  brittle  subataiiee.  A  direct 
contrast  to  cast  iron  is  afforded  by  wrought  iron 
with  a  tensile  and  a  compressive  straigth  nearly 
equal  and  ranging  between  45,000  and  60,000 
pounds  per  square  inch,  and  with  an  elongation 
of  20  per  cent  to  30  per  cent  and  an  elastic  limit 
well  kilned  at  about  26,000  pounds. 

Steel  is  manufaetured  in  a  nuriefy  of  grades 
dlstiiwiiiahed  the  rdatlve  amounts  m  oon- 
tainea  earbon,  aa  mild  itaet  nudiom  ated,  bard 
steel,  and  extra  hard  steel.  Ordinary  structural 
steel  for  brid^  and  building  construction  haa  an 
ultimate  tensile  strcngUi  ca  from  60,000  pounds 
to  70,000  pounds  per  square  inch  and  an  elastic 
limit  of  from  30,000  pounds  to  40,000  pounds  per 
square  inch.  Nickel  steel,  or  steel  containing  a 
small  peromtage  of  nickel,  haa  been  made  with 
a  toiaue  strei^th  of  277,000  poonda  per  square 
inch  and  an  dastic  limit  of  100,000  pounds  per 
square  inch.  Ibe  later  alloy  steel  is  made  with 
due  r^iard  to  inoeaaed  tenaile  strength,  and  for 
that  reason  the  tonnage  of  such  steel  entering 
into  structural  work  can  be  decreased  or  greater 
spans  employed.  The  compressive  strength  of 
steel  is  always  greater  than  its  tenaile  strength. 
The  maximum  eomprewive  strength  recorded  for 
hardened  steel  is  892,000  pounds  or  196  tmu  per 
square  inch. 

The  tenaile  atrengtha  of  the  comnKm  metals 
are  about: 

luxuLu.         per  sq.  in. 

Gold  wire   27,600 

Lead.  omV.   2,050 

Lead  wire.   1,660 

Fhrtfainm  wirs.   66^ 

Ahunlnlum.   36000 


lUTsaub 


PoandB 
par  iq.  in. 

Biaa^oart.   38,600 

Btbm  wire.   49,000 

Copper,  oart.   34,000 

Copper  wire.   flO,000 

GoUresBt.   30,000 


Common  mortar  composed  at  <me  part  lime 
and  five  parts  sand  haa  a  taidle  strength  of  from 
16  to  30  pounds  and  a  compressive  strength  of 
from  150  to  300  pounds  per  square  inch  at  the 
a^  of  six  months.  Natural  hydraulic  cement 
will  test  from  100  to  200  pounds  per  square  inch 
in  tension  when  one  montl)  old,  and  Portland  ce- 
ment will  teat  fnmi  600  to  800  pounds  per  aqnare 
inch  at  the  same  age.  Mortara  and  pastes  of 
cement  and  lime  increase  in  strength  with  age. 

Working  Streaaea.  The  loads  carried  by  a 
structure  diould  never  strain  the  material  to  an 
amount  at  all  close  to  its  ultimate  strei^th. 
Were  they  to  do  so  the  elastic  limit  of  the  ma- 
terial would  be  raceeded  and  distortion  would 
ensue  even  thoof^  ultimate  rupture  did  not  oc- 
cur. Therefore,  in  designing  a  structure  a  unit 
stress  is  adopted  whieh  ia  cntain  not  to  cause 
distortion  or  rupture,  and  ^e  dte  of  each  mem- 
ber is  determined  by  dividing  this  unit  stress 
into  the  total  load  on  the  member.  This  a*- 
sumed  imit  stress  is  called  the  working  stress, 
and  it  varies  for  any  material  according  to  the 
character  of  the  load  it  is  to  support,  "niua  the 
safe  working  stress  for  a  varying  load  is  less 
than  for  a  steady  load,  and  uiat  for  a  sudden 
load  or  shock  is  less  than  for  a  varying  load ;  a 
load  producing  toisiMi  and  oompresaion  alter- 
nately requires  the  use  ot  a  nnaller  working 
stress  than  does  a  steady  load  or  a  varying  load 
in  tension  only.  In  all  cases  the  working  stress 
must  be  less  than  the  elastic  limit  of  the  mate- 
rial. It  has  long  been  the  practice  to  call  the 
ratio  of  the  ultimate  strength  to  the  working 
stress  the  factor  of  safety.  The  Uaeton  of  safefy 
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ecHnmonly  employed  for  different  materials  and 
for  different  iorm  of  load  are  thns  gixen  1^ 
Merriman: 


PorcteMljr 

For  -nrr- 

Forabw&a 

■tr«M 

ins  atitm 

(buildiiica) 

(bridcM) 

ery) 

Timber  

S 

10 

15 

15 

2S 

40 

Cast  iron  

0 

10 

ao 

4 

6 

10 

fi 

8 

15 

BeailtoiMS.  One  of  the  moet  important  prop* 
erties  of  a  material  it  ita  capacity  to  resist  the 
work  of  external  forces,  or  its  resilience.  If  a 
bar  is  placed  in  a  testing  machine  and  pulled  by 
a  force  gradually  increasing  from  0  to  F,  and 
this  pull  produces  an  elimgation  equal  to  e,  the 
vork  done  on  the  bar  is  the  product  of  the  aver- 
age pull  into  the  elraigation,  or  one-half  Fe. 
Sinoe  the  internal  stresses  in  the  bar  resist  the 
work  done  by  the  external  force,  th^  must  also 
parform  an  amount  of  wwk  repressnted  by  one- 
naif  F^  and  the  meamre  of  renlienee  of  a  mate- 
rial is  the  product  vt  the  ayerage  f<»oe  exerted 
upmi  it  multiplied  by  the  eIongati<m  which  this 
force  produces.  Elastic  restlfenoe  is  that  in- 
ternal woric  which  has  been  performed  when  the 
internal  stress  reaches  the  elastic  limit;  ulti- 
mate resilience  is  that  internal  work  which  has 
been  performed  when  the  material  is  replaced. 
Resilience,  like  woric  (see  Wi»k),  is  measured 
in  foot  pounds,  or,  more  onnmraily,  in  inch 
pounds,  rnie  higher  the  resUioice  of  a  material 
is  the  greater  is  its  capacity  to  resist  the  work 
of  external  forces.  Cast  iron  has  very  low  resili- 
ence and  wrought  iron  and  steel  have  high 
re^lienea 

Bending  Streaa.  When  a  beam  is  loaded  it 
is  bent  frtna  its  original  form  and  takes  a  curved 
shape.  The  fibres  on  one  side  of  a  loaded  beam 
are,  thnefore,  shortened  or  compressed  and  the 
flbna  oB  the  opposite  ride  are  l^gthened  or  sub- 
jected to  toision.  Midway  between  the  sides, 
where  compressitm  ends  and  tenrion  begins,  there 
are  fibres  which  are  neither  shortened  nor  length- 
ened, and  Ihis  layer  or  surface  of  fibres  is  called 
the  neutral  surface.  A  simple  beam  is  a  bar 
resting  upon  supports  at  its  rads  and  is  the 
kind  most  commonly  in  use.  A  cantilever  beam 
is  a  bar  resting  on  one  BU|^rt  at  the  middle,  or 
if  a  part  of  a  beam  projects  out  from  a  wall  or 
b^ond  a  smiport  it  la  eaUed  a  cantilsw  beam. 
In  a  simple  beam  tb»  lawtr  part  Is  under  tension 
and  the  upper  part  is  under  compression;  in  a 
cantilever  Mam  the  reverse  is  the  case.  Beams 
almost  universally  fail  by  tearing  apart  under 
the  horizontal  tensile  stress  developed  by  bend- 
ing. Mathematicians  have  calculated  formulas 
for  determining  the  resilience  of  beams  to  bend- 
ing, the  safe  loads  to  be  put  on  beams,  etc,  but 
a  consideration  of  these  is  a  matter  of  some  in- 
tricacy and  the  reader  Is  referred  to  the  books 
mentioned  at  the  close  of  this  article  for  such 
information.  From  these  studies,  however,  the 
following  important  laws  r^rding  rectangular 
beams  have  been  formulated :  The  strength  varies 
directly  as  the  breadth  and  directly  as  the  square 
of  the  depth ;  the  strength  varies  inversely  as  the 
length;  a  beam  is  twice  as  strong  under  a  dis- 
tributed load  as  under  an  equal  load  concen- 
trated at  its  middle  point. 

Fatine  of  Itatniala.  When  Acre  la  a  de- 
crease In  the  value  of  the  breaking  load  witii  an 


increase  of  rq>etition  there  results  what  is 
known  as  the  fatigue  of  material,  first  enunciated 
by  A.  WOhler  as  a  result  of  experiments  in  a 
law  in  which  he  stated  that  "ruptures  may  be 
caused  not  only  by  a  force  which  exceeds  the 
ultimate  reaistanoe^  but  by  the  repeated  acti<ai 
of  forces  alternate^  rising  and  AuUag  between 
certiUn  limits,  the  greater  of  which  ia  less  than 
the  ultimate  resistance^  the  number  of  r^wti- 
tiona  requisite  for  rupture  being  an  inverse 
function  both  of  this  variation  of  the  i^iplied 
force  and  its  upper  limit."  This  conditirai  can 
<mly  be  determined  by  an  elaborate  series  of 
tests  and  experiments. 

Strsngth  of  Ck>InmiUL  A  bar  under  com- 
prea^on  whose  length  is  neater  than  about  10 
times  its  thidowss  Is  callra  a  oohunn.  CMunma 
generally  fail  under  stresses  produced  by  «nn- 
bined  eonqtrsssion  and  bending.  The  phentnuens 
are  very  complex,  and  their  investigation  is  a 
problem  of  great  intricacy,  for  whose  solution 
the  reader  must  consult  special  treatises  on  the 
subjects.  Full  information  as  to  strength  and 
other  properties  will  be  found  in  the  handbooks 
of  the  Carnegie  Steel  Compu^,  tike  BetiUdiem 
Steel  Company,  and  other  manufacturers  which 
have  been  prepared  for  the  use  of  mgineers  and 
architects.  Columns  are  of  three  kinds:  Class  a 
includes  those  with  hinged  ends;  clam  6  includes 
those  with  (me  end  hinged  and  one  &aA  fixed  (the 
piston  rod  of  a  steam  engine  is  a  column  of  this 
type) ;  class  o  includes  those  having  both  ends 
find,  these  being  used  in  bridge  and  building 
omistruetion.  It  baa  beat  found  by  oqtorimeiit 
that  class  o  is  stronger  than  class  6  and  that 
class  b  is  strcmger  thui  dass  a. 

l^iraion.  Torsion  is  that  kind  of  stress  which 
occurs  when  external  forces  tend  to  twist  a  body 
round  an  axis.  A  shaft  which  transmits  power 
is  twisted  by  the  foroes  applied  to  the  pulleys 
and  thus  all  its  cross  sections  are  brought  into 
■tress.  This  stress  is  a  Irind  of  shearing,  but 
the  forces  acting  in  different  parts  of  a  section 
are  not  parallel.  Special  formulae  have  been  de- 
Td<q»ed  by  oi^neera  fOr  calculating  strength 
against  toralonal  stress. 
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MateriaU  of  Oomtrvation  (3d  ed.,  ib.,  1910) ; 
Mansfield  Merriman,  Strmgth  of  Material*  (fHh 
ed.,  ib..  1912) ;  J.  G.  IVantwine,  dnU  Engimeer^ 
Pocket  Book  (19th  ed.,  Philadelphia,  1918); 
Mansfield  Merriman,  Amerioan  CiwU  Engineer^ 
Pocket  Book  (2d  ed.,  New  York,  1913) ;  W.  H. 
Burr,  Elaetioity  and  Betietamoe  of  the  Materiale 
of  Engineerimg  (7th  ed.,  ib.,  1910);  T.  N.  Kid- 
der (ed.),  ArohUeete  and  Builder^  Pocket  Book 
(16th  ed.,  ib.,  1916) ;  also  American  Society  for 
Testing  Materials,  Annttol  Reporte  (Philadel- 
phia) ;  United  States  Bureau  of  Standards,  JI«I- 
leti*  (Washington) ;  and  current  engineering 
periodicals.  See  Bbiok;  BnrooB;  Conobefe;  and 
articles  on  various  materials  of  cmstruction. 

STBEFH'OH.  In  Sidneys  Arcadia,  a  shep- 
herd in  love  with  Mania,  u  literature,  a  atodc 
name  for  a  lover. 

STBEFSIF'TEBA  (Neo-Lat.,  from  Gk. 
erpi^tu,  atrtpaai,  aor.  of  erpi^p,  etrephein,  to 
twist  +  Twtfiip,  pteroiit  wing).  A  group  of 
insects  of  rather  uncertain  rank  and  poriticn, 
comprisiq;  the  curious  ftunfly  Sfylopidn,  and 
now  thov^t  to  fall  In  the  Ct^ptera.  The 
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group  consiita  of  a  amall  number  of  species,  very 
singular  in  structure  and  habitat  apparently 
forming  a  cmmecting  link  between  Ckueopters 
and  ^menoptera.  The  species  are  all  small, 
and  in  their  utrral  state  live  paraaitically  in  the 
bodies  of  bees,  wasps,  and  certain  Hemiptera, 
forming  the  genera  Htylops,  Coladna,  and  Xenot. 
The  first  infests  bees  of  the  genus  Andrena,  and 
Xenoa  occurs  in  a  genua  of  wasps  (Poiistea). 
Bees  that  are  carrying  or  have  carried  Strepsip- 
tera  are  said  to  be  stylopized,  because  the  abdo- 
men of  the  bee  la  deformed.  These  ^rasites  do 
not  cause  the  death  of  the  host.  When  about 
ready  to  transform  the  larva  pushes  one  end  of 
the  body  out  between  two  of  tne  abdominal  seg- 
ments of  its  host.  Hie  metamorphosis  of  the 
female  is  very  slight,  while  that  of  the  male  is 
complete.  The  male  leads  a  short  and  extremely 
active  life  of  a  few  hours  only,  or  in  some  species 
otf  a  day.  The  female  never  changes  position  and 
becomes  little  more  than  a  sac  filled  with  an 
normons  number  M  developing  youn^.  When 
the  young  emerge  they  are  known  as  triunguUna. 
How  the  triungulins  find  their  way  to  the  bee 
larvw  is  not  known.  It  is  supposed  by  some 
writers  that  parthenogenesis  occurs  with  the 
Strepsiptera,  bat  there  an>ears  to  be  no  definite 
proof.  Hie  Strepeiptwa  are  also  sianetimes 
called  Riphiptera. 
BTBEPTOOOtycmr.    See  Baomu;  Pta- 

KU;  SePTKUUUA. 

BTBteTAH.   See  FAUOUTHn)  Pbodd. 
SBBBBB.  See  SoBiroTH  or  Manuus. 
8XBXTT0BD.    A  manufacturing  town  in 
Lancashire  England,  3^  miles  southwest  of 
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Manchester  (Map:  Ekij^d.  D  S).  ?<»>.,  1901, 
30,S46;  1911,  42,496. 

STBET'TO  (It.,  bound).  In  music,  a  term 
which  signifies  that  the  movement  to  which  it  is 
prefixed  is  to  be  performed  r^idly,  with  a  grad- 
ual accderation  towards  (he  elose.  Hie  term 
"•tretto"  is  also  applied  to  the  finale  of  a  fugue, 
where  the  subject  and  answer  enter  so  closely  to^ 
gether  that  thOT  overlap.   See  Pdouk. 

STBICXULHD,  Aoiras  (1796-1874).  An 
English  historian,  bom  in  London.  She  was 
educated  mostly  at  home  under  the  direction  of 
her  father.  After  writing  considerable  verse  and 
several  historical  tales  for  children,  Miss  Strick- 
land planned  a  series  of  biographies  of  the 
Queens  of  England.  In  this  undertaking  she 
was  helped  byber  sister  Elizabeth  (1794-1875). 
Th«  IAv99  of  the  Qn«m»*  of  Bnglmtd,  which  his- 
torians do  not  take  too  serioiuly,  appeared  in 
sections  between  1840  and  1848,  and  filled  12 
volumes  (rev.  ed.,  6  vols..  1864-65).  Miss 
Strickland  also  published:  Letters  of  Mary  Queen 
of  Boot*  (1842-43;  complete  ed.,  6  vols.,  1864) ; 
lAvet  of  the  QueeM  of  8oottand  (1860-59); 
Bachelor  King*  of  England  ( 1861 ) ;  Live$  of  the 
Laet  Four  Stwurt  Prinoeetee  (1872);  and  a 
novel,  Bow  Will  U  End?  (186S).  Consult  the 
Life  by  her  i^ster  Jane  M.  Strickland  (Edin- 
buigh,  1887),  and  Pearle  and  Pebbtee,  by  another 
sister,  Mrs.  Catherine  P.  Traill  (London,  1894). 

STBICKLAND,  Hugh  Edwin  ( 181 1-63 ) .  An 
English  geologist.  He  studied  at  Oxford,  and  in 
1850  became  r^er  in  geology  at  that  univer- 
sity, succeeding  Dr.  Buckland,  and  retaining 
the  post  tin  his  death.  He  was  one  of  the  found- 
ers of  the  Geologieal  SodeU,  and  of  the  Ray 
Society,  which,  as  a  result  of  his  influence,  under- 
took the  publication  of  Agassiz's  Bibliographia 
ZoStogia  et  Cfeoloffia,  three  volumes  of  which  be 
edited.  He  was  associated  wltii  Sir  Roderick  1. 


Mnrchism  in  the  reoc^ition  and  study  of  the 

Silurian  system.     

STBZCT  COHSTBUCnOnUTB.  In  Amer- 
ican politics  those  who  maintain  that  the  Fed- 
eral Constituti(m  should  be  c<HUtnied  strictly  in 
accordance  with  its  letter,  as  opposed  to  broad 
constructionists,  who  believe  we  Constitution 
should  be  construed  liberally,  and  have  claimed 
for  the  general  government  more  or  lees  exten- 
sive (implied)  powers,  not  granted  specifically 
by  the  Fundamental  Law.  Conflicts  between  the 
two  groups  have  reenrred  frequently  in  the  his- 
tory of  tne  United  States,  in  controversies  over 
the  chartwing  of  a  United  States  Bank,  over  in- 
ternal improvements,  and  over  the  power  of  the 
general  government  as  to  restriction  or  prohi- 
bition of  slavery  in  Territories;  and  it  is  upon 
this  that,  directly  or  indirectly,  party  differences 
in  the  United  States  have  been  largely  based. 
In  this  connection  the  decisions  of  Chief  Justice 
Marshall  were  of  the  greatest  Importance  in 
shaping  the  Omstitution  in  its  most  plastic 
period.  The  strict  constructionist  view  has  been 
add  by  the  Anti-Federalist  and  Democratic 
parties  (qq.v.) ;  the  broad  omstnictionist  by  the 
Federalist,  NatiMial  Republican,  Whig,  Free-Soil, 
and  Republican  parties  (qq.v.).;  though  there 
has  been  a  tendency  for  the  party  in  power  to 
lean  to  broad  or  lilwral  construction,  and  for 
the  party  in  oppo^imi  to  lean  to  strict  con- 
struction. Of  recent  yeara,  howevu-,  this  dis- 
tinction has  tttuled  to  disappear,  and  the  Fed- 
eral government  has  taken  over  the  control  of 
functions  heretofore  exercised  by  the  States.  A 
good  example  is  seen  in  the  powers  of  the  Inter- 
state Ccmunerce  Commission.  See  Constttd- 
TiON;  UNrriD  States.  Bietory. 

STBICrma  (Lat.  strictura,  from  ttrincere, 
to  draw  tight).  A  contraction  in  tiie  calibre 
of  one  of  the  mucoua-nmnbmne-Uned  tubular 
structures  of  the  body,  sndi  as  the  nrethrm  the 
rectum,  the  oesophagus,  or  the  luynz.  Hie  most 
common  form  i»  stricture  and  the  variety  gen- 
erally referred  to  when  the  term  is  used  afone 
is  stricture  of  the  urethra.  Three  varieties  are 
recognized:  (1)  spasmodic;  (2)  inflammatory; 
and  (3)  organic.  Hie  first  form  is  due  rimiriy 
to  reflex  muscular  contraction  caused  by  irrita- 
tion of  some  portion  of  the  urethra,  as  from  an 
ulcerating  spot  or  a  sensitive  wganie  stricture. 
The  second  form  arises  from  simile  inflamma- 
tory swelling '  of  some  portion  of  the  ur^hral 
tract,  such  as  occurs  in  acute  gonorrhoea  or  after 
the  internal  administration  of  sudi  drugs  as  can- 
tharides  and  oil  of  turpentine  The  third,  and 
most  frequent  variety  of  stricture,  is  caused  by 
permanent  changes  in  the  tissues  of  the  urethra 
and  those  surrounding  it.  These  changes  usually 
consist  either  in  inflammatory  thickening  of  tbe 
urethral  wall  and  periurethral  tissues  or  else  in 
actual  dcatrization  and  narrowing  of  the  chan- 
nel from  the  aocMnpanying  contracti<m;  or  both 
of  these  conditions  may  be  present  at  the  same 
time.  The  initial  causes  in  bringing  these 
changes  about  are  chronic  urethrius  {gonor- 
rhcta)  or  injuries  by  caustic  or  irritant 
substances. 

The  results  of  stricture  of  the  urethra  if  al- 
lowed to  persist  are  oftoi  far  reai^ng  and  dis- 
astrous. The  Madder,  ureters,  and  kidneys  may 
in  turn  become  the  seat  of  disease  from  the 
continued  retention  of  urine,  which,  unable  to 
find  free  exit,  undergoes  decomposition  and  infec- 
tion with  pus  genns;  or  rupture  of  the  urethra 
nay  occur  ^m  prolonged  retention,  allowing 
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extraTagation  of  urine  into  the  Burrounding  tis- 
sues, with  death  resulting  from  uramic  poisoning. 

The  treatment  of  or^nic  stricture  of  the  ure- 
thra is  mainly  mediamical.  It  consistB  in  dila- 
tion of  the  contracted  area  by  means  of  sounds 
or  bougies,  and  where  this  method  is  inappli- 
oaUe  dirnl^OB  of  the  strieture  1^  means  of  suit- 
able cutting  instonments  is  Indicated.  After 
diTision  of  uie  stricture  the  himen  of  tiie  urethra 
la  kept  open  to  the  proper  degree  by  the  subse- 

Juent  periodic  passa^  of  a  sound.  Craisult 
aoobson,  The  Operattotu  of  Surgery  (HHb  ed., 
by  R.  P.  Rowlands,  New  York,  1915). 

STBIBOAU,  shtre'gou.  A  town  in  the  Prov- 
ince 4^  Silesia,  Prussia,  26  miles  by  rail  south- 
east of  Li«gnitB  (Map:  Oermany,  O  S).  Leather 
products,  dgarst  sugar,  tHiishes«  and  whips  are 
the  principal  nuuiirfaetnres.  Basalt  and  granite 
are  mined  in  the  Viehiity.  P(w.,  1900, 
1910,  14,687. 

STBlOSXi*  stre'gel,  Bernbabd  (e.l461-IS28). 
A  German  portrait  and  historical  painter  of  the 
Swabian  school,  the  most  important  of  a  family 
of  artists  eetoblished  at  MonminKen.  He  was 
bom  at  Mmmingen  and  was  probably  a  pnpil  of 
Zeitblom  at  Ulm.  He  stood  in  high  faror  with 
the  Emperor  Maximilian  I,  in  whose  serrice  he 
repeatealy  journeyed  to  Augsburg,  Innsbruck, 
and  Vienna.  His  rdiigious  paintings,  which  in- 
clude four  altar  wings  with  acoies  from  the 
"Life  of  the  Virgin,"  in  the  Berlin  Gallery,  and 
10  paintings  illustrating  the  "Geneal<^  of 
Christ,"  in  the  Germanic  Museum,  Nuremberg, 
are  historically  interesting,  but  of  lees  artistic 
Talue  tiian  his  pOTtraits,  wnlch,  though  detailed, 
are  ably  handled  and  Inmlnons  in  color.  No- 
table examples  are  ttioee  of  Konrad  Rehlinger 
(1S17),  Pinakotbek,  Munich;  "Councilor  Cus- 
pinian  and  Family"  (1520),  Berlin  Museum; 
"Count  John  of  Montfort,"  at  D(maueschingen; 
"An  Unknown  Lady,"  Metropolitan  Museum, 
New  York;  and  portraits  of  Emperor  Biaximil- 
ian,  in  the  Strasrinvg,  Munich,  and  Vienna 
galleries. 

8TBIOBL,  VtKIDBiN  (1524-«9).  A  theolo- 
gian of  the  Reformation  period.  He  was  bom 
at  Eaufbenren,  Swabia,  studied  under  Melanch* 
thon  in  Wittenberg,  and  became  professor  at 
Jena  in  1548.  He  became  tnTolved  in  the  syner- 
gistic oontooversy  (see  STimoisic)  and  was 
imprisoned  for  several  months  in  1669.  Ulti- 
mately he  was  forced  to  leave  Jena,  and  went 
to  Leipzig,  where  he  was  charged  with  holdit^ 
CalTintstic  Tiews  (1582),  and  later  to  Heid^ 
berg  (15(17).  His  ehi^  work  was  tiie  Loci 
Theoloffid,  published  posthumously  {1681-^). 
Consult  J.  C.  T.  Otto,  De  Viotormo  Btrigelio 
(Jena,  1843),  and  DBlIinger,  Die  RefornuitUm, 
vol.  iii  (Regensburg,  1848). 

STMOOM  lUM.    See  Esctebgou. 

STBXkB  (AS.  atrtcan,  to  advance  quickly, 
Oer.  ttrciohen,  to  stroke,  Qotb.  atrika,  stroke; 
connected  with  Lat.  ttringere,  to  draw  tig^t). 
A  term  used  in  geology  to  indicate  the  line  of 
intersection  of  a  stratum  with  the  plane  of  the 
horison,  the  strike  thus  being  at  riAt  angles  to 
the  dip.  The  line  of  strike  coincides  with  the 
outcrop  when  the  surface  of  the  ground  is  level, 
or  when  the  dip  is  vertical.  If  the  dip  is  con- 
stant in  one  direction,  the  strike  will  be  a 
straight  line;  but  with  a  gradually  changing 
dip,  as  from  south  through  southeast  to  east, 
the  strike  will  be  a  curve.  In  the  case  of  a 
^qnaversal  fold  it  is  a  complete  circle.  See 
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SmiXBS  AND  LOCKOUTS.  A  strike,  in 
industry,  occurs  when  there  is  a  cessation  of 
work  on  the  part  of  a  body  of  employees  acting 
in  concert  to  enforce  some  demand  upon  the 
employer,  or  to  resist  some  demand  of  hie.  The 
employees  are  here  aasumed  to  take  the  initia- 
tive in  ceasing  work.  When,  on  the  otiier  hand, 
the  employer  shuta  down  his  establishment  in 
order  to  ctmipd  workmen  to  comply  with  some 
demand,  it  is  called  a  lockout. 

Certain  popular  movements  in  the  Middle 
Ages  bear  resemblance  to  strikes,  such  as  the 
disturbances  in  England  in  the  second  half  of 
the  fourteenth  century.  More  like  the  modem 
strikes  were  the  contests  between  different  guild 
(q.T.)  organizaticmt,  or  between  jonm^Tmen  and 
gnildsmen,  in  both  English  and  crotlnental 
towns.  But  as  a  social  problon,  as  a  frequent 
and  apparmtly  enduring  feature  of  the  indus- 
trial system,  strikes  belong  to  the  nineteenth 
and  twentieth  centuries.  The  strike  has  usually 
been  an  essential  part  of  the  policy  of  trade 
unions  (q.v.).  The  existence  of  the  union  as 
tile  directing  agency  of  a  strike  has  been  the 
chief  means  in  transfwming  local,  half-insur- 
rectionary outbreaks  into  carefully  planned  at- 
tenmte  to  attain  well-reoognized  ends. 

llie  causes  of  strikes  are  manifold,  but  they 
chiefly  concern  the  wa^  question.  In  prosper- 
ous times  strikes  for  mcrease  of  wages  occur; 
in  times  of  depression,  against  a  decrease.  De- 
mand for  a  reduction  of  hours  Is  a  frequent 
cause.  They  .come  also  for  the  enforcemoit  of 
union  rules,  for  recognition  of  union  against 
nonunion  men,  and  in  sympatiiy  with  strikes 
in  other  trades.  Hie  strike  la  ofteoi  the  first 
weapon  employed  by  a  newly  organized  body  of 
laborers  to  strengthen  thmr  position.  The  sym- 
pathetic strike  has  not  gmerally  proved  aavis- 
able,  and  is  r^arded  with  disfavor  by  some 
unions.  To  avoid  or  put  down  strikes  employers 
may  form  organizations  or  use  the  lockout. 
They  have  at  times  been  accused  of  instigating 
violence  in  order  to  bring  the  strike  into  public 
disfavor  and  obtain  the  aid  oi  traopa.  <hi  the 
empl<^eee'  tide  boycotting  (tee  Bonxm,  Bor- 
oomnG)  and  picketing  of  aU  sorts  are  apt  to 
occur  In  a  serious  strike.  The  bitter  feeling 
against  men  who  refuse  to  strike  or  who  come 
to  take  strikers'  places  otten  makes  the  more 
peaceable  forms  of  persuasion  end  in  intimida- 
tion or  violence.  Public  sympathy  Is  an  al- 
most essential  eleoMut  in  the  success  of  any 
large  strike,  and  is  Ukdy  to  be  alienated  m 
violence  or  the  destruction  of  property.  Thu 
is  well  realized,  but  when  disorder  or  riots 
occur — often  due  to  a  semicriminal  floating 
population — the  public  may  probably  fail  to 
lay  the  blame  elsewhere  than  on  the  strik- 
ers.   The  magnitude  of  some  strikes  in  im- 

Sortant  industries  has  emphasized  the  harm 
one  to  general  business,  and  the  Interest  which 
the  public  haa  in  labor  ditpntes  as  a  third  and 
inqMurtial  party.  Coneiliation  and  arbitration 
have  c(HDe  prominentiy  forward  as  remedies  for 
strikes.  In  1888  a  F^eral  law  provided  for  the 
appointoient  by  the  President  of  strike  commis- 
stoners  in  disputes  involving  interstate  com- 
merce, and  the  Chicago  Strike  Commission 
recommended  a  permanent  commission  on  the 
subject.  The  improved  organization  of  trade 
unions,  their  increased  resptmsiblUty,  and  the 
use  of  the  trade  agreement  may  lessen  the  mate 
of  strikes  in  the  future. 
Legal  Aspect.   Any  cimiblnation  of  laborers 
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to  raise  wage*  was  illegal  in  England  until 
1824  and  in  Trance  until  1884.  In  the  United 
States  strikes  as  such  have  never  been  ill^l, 
but  until  after  1830  it  was  not  definitely  settled 
tliat  strikers  could  not  be  arraigned  for  civil 
and  criminal  damages  under  the  conspiracy  laws. 
When  a  strike  represents  a  combination  to  in- 
jure property  or  a  definite  person  it  is  iU^^l, 
and  the  same  is  true  of  acts  of  intimidation,  the 
destruction  of  property,  or  the  forcible  preven- 
tion of  work,  oonw  fimns  of  synumtbetic  strikes 
Mid  of  the  boycott  haTe  bem  held  iU^L  Riots 
are  covered  oy  the  criminal  law.  In  many 
States  thoe  are  q>ecial  statutes  r^farding 
strikes.  Thus  the  common  law  of  conspiracy 
has  been  expressly  repealed  in  New  York,  Penn- 

Srtrania,  New  Jersey,  and  several  Western 
tates,  but  the  statutas  usually  provide  for  pun- 
ishment of  the  use  of  force  or  intimidation. 
Certain  States  have  special  laws  regulating 
strikes  on  railways  or  in  mines,  a  few  make  the 
municipality  or  county  responsible  for  damages 
due  to  strikes,  while  Misaonri  and  Wyoming 
forbid  the  employment  of  private  officers  from 
without  the  State  for  the  protection  of  the  on- 
ployer's  property  against  violence  on  the  part 
of  the  strikers.  The  use  of  injunctions  has  been 
regulated  by  statute  only  in  Kansas.  A  diffi- 
oiut  question  is  often  involved  in  determining 
how  far  workmoi  may  go  in  persuading  others 
to  join  a  strike.  A  leadii^  ease  is  that  of  the 
Northern  Pacific  Railroad  (Arthur  vs.  Oakes, 
63  F.  R.,  310),  in  which  the  onployees  were  en- 
joined from  (1)  intimidating,  <2)  persuading 
others  to  strike,  or  (3)  combining  to  strike 
themselves  in  such  manner  as  to  cripple  the 
railroad.  On  appeal,  however,  the  second  and 
third  clauses  were  abolished.  Since  the  passage 
of  the  Interstate  Ck)mmerce  Act  (1887)  and  the 
Anti-Ttust  Law  (1800)  the  courts  of  eqoitj 
have  acquired  enlarged  powers.  Interference 
with  the  United  States  mails  or  with  interstate 
commerce  (in  railroad  strikes)  may  be  a  serious 
offense.  The  United  States  can  obtain  an  in- 
junction against  strikers,  who,  if  they  violate 
its  provisions,  may  be  summarily  punished  for 
contempt  of  court.  In  cases  where  railroads  are 
under  receivers  the  receiver  is  regarded  as  an 
official  of  the  court,  and  a  strike  against  ^e 
road  may  be  as  such  unlawful.  The  use  of  in- 
junctions in  labor  di^tntes  is  by  no  means  new, 
but  was  brought  into  special  prominence  by  the 
Chicago  strike  of  1894.  As  a  method  of  dealiiu; 
with  strike^,  the  injunction  is  prompt  and  ef- 
fective, but  its  execution  practically  involves 
arrest  witliout  indictment  and  trial  without 
jury;  it  implies  very  great  power  in  the  hands 
of  oourts;  and  its  frequent  employment,  not  al- 
ways in  the  wisest  yn^t  has  created  much  bitter 
feeling  and  distrust  of  courts  among  working- 

History.  In  the  United  States  there  are  a 
few  records  of  strikes  previous  to  1800,  such  as 
those  of  the  journeymen  bakers  in  New  York 
in  1741,  and  of  the  journeymen  shoemakers  in 
Philadelphia  in  1796,  1798,  1799,  and  1805. 
Something  like  a  modem  strike  occurred  in  New 
Ywk  in  1802  among  the  sailors.  Tbey  paraded 
the  streets  and  compelled  others  to  join  them, 
but  were  dispersed  by  constables,  and  their 
leader  was  punished.  From  1821  to  1834  there 
are  accounts  of  only  a  few  strikes  each  year,  the 
records  being  doubtless  veir  incomplete.  These 
were  generally  amouff  the  building  trades,  hat- 
ters, tailors,  shoenuucMTs,  and  labotws  on  the 


Chesapeake  and  Ohio  Canal.  "In  1835,"  says 
the  report  of  the  Commissioner  of  Labor  ( 1901, 
p.  721),  "strikes  had  become  so  numerous  as  to 
call  forth  remonstrant  comments  from  the  public 
press."  A  number  of  strikes  for  a  lO-botu*  day 
occurred  in  the  thirties,  while  strikes  for  eight 
hours  were  general  in  1872-73.  From  1881  to 
1900,  according  to  the  R^wrts  of  the  United 
States  Department  of  Labor,  there  were  22,793 
strikes,  involving  117,509  establishments  and 
6,106,694  employees  thrown  out  of  onployment. 
Of  the  latter  90  per  ent  were  males.  The  dura- 
tion of  strikes  varies  of  course  within  wide 
limita,  the  average  for  20  years  being  23.8  days. 
The  statistics  of  wage  loss  to  employees  ($257,- 
000,000)  and  to  employers  (8122,000,000)  have 
very  little  significance.  More  than  $16,000,000 
was  contributed  by  labor  organizations  (the 
figure  is  probably  too  low).  Considered  by 
States,  28  per  cent  of  all  strikes  occurred  in 
New  York,  1S%  per  cent  in  Penn^lvania,  11.6 
per  coit  in  Illbiois,  7%  per  cent  in  Ifoseacfan- 
setts,  and  6  per  coit  in  Ohio.  In  New  York 
City  6090  strikes  are  recorded,  in  Chicago  1737. 
Considered  by  industries  Id^;^  per  cent  of  all 
strikes  occurred  in  the  building  trades,  11  per 
cent  in  coal  and  coke,  9  per  cmt  in  the  metal 
trades,  6.6  per  cent  in  t(^acco,  5.6  per  cent  in 
transportation.  The  largest  strikes  usually  oc- 
cur in  mining  and  railroading,  as  is  shown  by 
the  fact  that  of  the  total  number  of  striking 
miqiloyees  31  per  cent  were  in  coal  and  e6ke, 
7.9  per  cent  in  transportation,  and  only  10.9 
per  coit  in  the  building  trades. 

Lal>or  organlzaticms  ordered  63.46  per  cent  of 
the  total  strikes,  and  of  these  52.86  per  cent  (of 
establisbmento  involved)  were  successful,  13.6 
per  cent  succeeded  partly,  and  33.54  per  cent 
failed.  The  corresptmding  figures  for  strikes  not 
ordered  by  organizations  are  35.66  per  cent,  9.05 
per  emt,  and  65.39  per  cent^  this  advantage  of 
oiganiza^oi  appearing  for  each  of  the  20  years. 
As  to  cause,  28.7  per  cent  of  the  strikes  were 
for  increase  of  w^ires,  11.23  per  cent  for  the 
same  with  reducticm  of  hours,  11.16  per  cent 
for  reduction  of  botvs,  7.17  per  cent  against 
reduction  of  wages,  3.47  per  cent  in  sympathy 
with  a  strike  dsewhere,  2.84  per  cent  against 
employment  of  nonunion  man.  and  2.36  per  cent 
involving  recognition  of  the  nnion. 

Among  historic  American  strikes  have  been 
the  great  strikes  of  1877  on  the  Baltimore  and 
Ohio,  Pennsylvania,  and  other  railroads,  in 
which  much  damage  to  property  was  done  and 
troops  were  called  out;  the  telegraph  operators* 
strike  in  1883;  the  strike  on  the  Gould  system 
in  1885;  the  Homestead  strike  at  tiie  Carnegie 
worlcB  in  1892,  the  bitterest  in  American  history 
and  involving  a  sanguinary  battle  between  Pink* 
erton  detecuves  ud  uniimisto;  the  Chieago 
strUce  of  1894,  which  grew  out  of  an  'effort  of 
the  newly  organized  £nerican  Railway  Union 
to  boycott  PuUman  cars  in  order  to  aid  strikers 
at  the  Pullman  works;  the  bituminous  coal 
strike  in  the  summer  of  1804;  street-railway 
strikes  in  several  laige  cities  ( 1900-01 ) ;  tbe 
steel  strike  (1901);  the  great  anthracite  coal 
strikes  of  1900  and  190S;  the  Colmado  eoal 
strike  of  1908-04;  the  Fall  River  strike  of 
1904-05;  the  Chicago  teamsters'  stoike  of  1905: 
the  bituminous  coal  miners'  strike,  involving  10 
States,  March  to  July,  1006,  resulting  in  a  six 
per  cent  wages  advance  for  300,000  men;  the 
shirt-waist  makers'  strike  of  New  York,  1909, 
in  which  40,000  wwnen,  chiefly  immignuitSy 
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secured  substantial  concessions  in  wages  and 
hours;  the  steel  workers'  strike  at  McKees 
Bocks,  1900,  characterized  1^  great  violence; 
the  cloiUcmakers'  strike,  New  York,  1910,  involv- 
ing about  80,000  workers  and  resulting  in  the 
establishment  of  the  preferential  union  shop; 
the  eoal  strike  in  Westmoreland  Co.,  Pa.,  March, 
1910,  to  Jnlv,  1911,  carried  on  with  great  vio- 
lence, almost  approaching  civil  war;  the  Law- 
roioe  strike,  1012,  involi^ng  some  36,000  work- 
ers, notable  as  the  first  great  Eastern  strike 
conducted  by  the  I.  W.  W.;  the  strikes  of  Au- 
gusta (Ga.)  street-railway  employees  and  of 
Georgia  Bailroad  employees  in  the  autumn  of 
1912;  the  Michigan  Copper  strike,  1013-14,  for 
advance  In  wages  and  reduction  in  hotm;  2700 
militia  were  fflnployed  to  quell  violence,  which 
proved  to  be  due  in  large  part  to  the  action 
of  company  guards.  In  1913-14  .an  racceed- 
inffly  violent  Strike  was  carried  on  in  the  coal- 
mining industry  of  Colorado,  the  occasion  being 
a  demand  for  the  eight-hour  day,  advance  in 
wages,  and  removal  of  certain  abuses,  such  as 
the  track  system.  During  October  and  No- 
vember, 1913,  several  sanguinary  conflicts  be< 
tweoL  steikers  and  militia  and  mine  guards  took 
place,  and  in  i^irU,  1914,  occurred  we  "Ludlow 
Massacre,"  when  the  strikers'  tent  colony  was 
flred  and  two  women  and  U  children  suffocated. 
Order  was  restored  by  Federal  troops,  who  re- 
mained on  the  scene  until  1016.  Serious  disor- 
ders attended  the  West  Virginia  coal-miners' 
sfaike  of  1013  and  the  PatersoD  sUk-wwkers' 
strike  of  1913,  conducted  by  the  Indiutrial 
Workers  of  the  World  (q.v.). 

la  England  the  eMnbination  laws  were  re- 
pealed in  1824,  and  since  then  a  number  of  stat< 
utes  have  defined  the  I^al  positi<Hi  and  rights 
of  workmen  in  labor  disputes.  The  better-de- 
veloped English  unions  have  adopted  a  conserv- 
ative policy  in  regard  to  strikes.  Employers 
are  more  accustomed  to  dealing  on  equal  terms 
with  their  men  than  is  true  in  tne  United  States. 
The  foi^mation  of  unions  of  unskilled  laborers 
has  beoB  aeMMBpanied  by  many  strifces,  anons 
which  lite  great  dodc  strite  of  1889  attracted 
a  r^aifaUue  amount  of  pid>lie  sympathy  and 
asristance.  The  engineering  strike  of  1806 
roused  much  discussion  as  to  the  effect  of  union- 
inn  on  English  trade  supremacy.  In  1900  there 
occurred  in  Great  Britam  048  strikes  and  look- 
outs, involving  directly  136,146  employees;  202 
of  the  diq>utes  resulted  in  favor  of  the  employ- 
ees, 211  in  favmr  of  employers,  and  821  were 
eomprtndsed.  In  1900  there  were  4S9  strikes, 
involving  2,773,000  men,  of  which  79  were  won 
1^  the  strilcers  and  144  compromised.  In  1012 
a  strike  tied  np  practically  the  whole  coal-min- 
ing industry  of  Great  Britain,  and  led  to  the 
enactment  of  the  Coal  Mines  Act  (Minimum 
Wage)'.  The  year  1913  was  marked  by  great 
Industrial  unrest  in  England,  688,000  workers 
being  involved  in  the  strikes  of  that  year.  In 
Germany  ( 1912)  there  were  r^rted  2SI0 
strikes,  of  which  416  were  successful,  1001  com- 
promised.  The  highest  number  of  men  on  strike 
at  any  one  time  was  406,000.  In  1800  a  famous 
strike  occurred  in  New  South  Wales,  banning 
as  a  strike  of  the  Shearers'  Union  avainst  non- 
union men,  but  spreading  to  the  rai&oads,  and 
finally  to  nearly  all  industries.  The  report 
(Sydn^,  1891)  of  the  ocnualssioB  appointed  to 
investinte  it  is  one  of  the  most  valuable  booka 
upon  the  subject. 

KUlogia^iy.   General:  O.  E.  M(^all  and 


others.  The  iMbor  Movement,  fhe  Problem  of 
To-day  (New  York,  1801);  A.  Crouzel,  Etude 
hietorique,  ^oottomigue,  et  juridigue  «ur  let  coali- 
tions et  lea  grhves  { Paris,  1887 ) ;  George  How- 
ell, Oonfiiote  of  Labor  and  Ca^UU  (2d  ed.,  Lon- 
don, 1890) ;  Adams  and  Sumner,  Labor  Prob' 
lenw  (New  York.  1006);  O.  T.  Crosby,  Btriket: 
When  to  Strike,  How  to  Birike  (lb.,  1010) ; 
Sidney  and  Beatrice  Webb,  Bietory  of  Trade- 
Uwionitm  (new  ed.,  London,  1911);  A.  T.  F, 
Clay,  Byndioalimn  and  Labor  (2d  ed..  New  York, 
1912) ;  Georges  Sorel,  Refteotions  on  Violence; 
English  translation  by  T.  E.  Hulme  (3d  ed.,  ib., 
1012) ;  A.  D.  Lewis,  ByntUoaliem  and  the  Gen- 
eral  Strike  (Boston,  1013).  On  the  Chicago 
strike:  Smort  of  the  United  Statm  Strike  Com- 
minUm  (Washington,  1806) ;  W.  J.  Ashley,  The 
Railroad  Strike  of  1894  (Cambridge,  1895). 
On  the  ooal  strike  of  1902:  Report  of  Strike 
Commieeion,  Bulletin  of  the  D^artmmt  of 
Labor  (May,  1003).  Legal:  F.  J.  Stimson, 
Handbook  to  the  Labor  Law  of  the  United  States 
(New  York,  1896);  Reoort  of  the  Induetrial 
Oommiaeion,  vol.  v  (Washington,  1000).  Statis- 
tics: Report  of  the  United  Statet  Oommiationer 
of  Labor  (1887,  1804,  and  1001);  Bulletin  of 
the  Department  of  Labor  (bimonthly,  digestii^ 
foreign  statistics) ;  Report  of  Board  of  Media- 
tion and  Arbitration  (New  York,  annual  since 
1887 ) ;  Report  of  Board  of  Arbitration  and  Con- 
ciliation (Massachusetts,  annual  since  1887); 
Report  of  the  Labor  Oorreepondent  to  the  {Brit- 
ish) Board  of  Trade  on  Strikes  and  Lockouts 
(annual  since  1888) ;  Statistique  des  gr&ves 
(France,  annual  since  1891);  Richmond  Mayo- 
Bmith.  Statistics  and  Eoonomics  (New  York, 
1800) ;  United  States  Bureau  of  Labor  Statis- 
tics, Lawrence  Strike  (Washington,  1912) ;  Colo- 
rado Strike  (ib.,  1012);  Westmoreland  Strike 
(ib.,  1913) ;  Michigan  Copper  Strike  (ib.,  1914). 

STBIHDBEBO,  strtnd'bfir-I,  (Johait) 
August  (1840-1912).  A  Swedish  author,  the 
greatest  of  his  day  and  country,  whose  insatiable 
curiosit;^  s^d  energy  of  intellect  and  imagination 
drove  him  throora  many  fiidds  of  thought  and 
life,  and  impeUed  Mm  to  record  his  experiences 
in  works  that  represent  a  wide  raiwe  of  literary 
kinds  and  methods.  He  was  bom  Jan.  22,  1849, 
at  Stockholm — his  father  a  small  tradesman, 
his  mother  a  barmaid.  In  1867  he  entered  Up- 
sala  University,  where  his  life  was  embittered  by 

roverty  and  his  contentious  temper  embroiled 
im  with  his  professors,  and  whence,  though  he 
read  with  txtmmdom  energy,  he  darted  with- 
out a  degree.  Until  1874,  when  friends  procured 
him  a  post  in  the  Royal  Library,  Stocknolm,  he 
lived  a  necessitous  Bohemian  life,  busy  with 
school-teaching,  tutoring,  journalism,  and  act- 
ing. In  his  novel  The  Bed  Room  (1870)  — 
Btartlingly  realistic  to  the  Sweden  of  its  day — 
he  offers  pictures  and  opinions,  expressed  with 
stinging  satire,  of  the  literaiy  and  artistic 
circus  in  which  iar  stnne  years  he  moved.  In 
1872  he  repaired  to  the  isunds  between  Stock- 
holm and  tne  open  sea,  and  during  his  sojourn 
th^e  learned  to  know  the  fisher  folk  whom  he 
was  later  to  portray.  While  at  the  Royal  Li- 
brary he  cherished  for  a  time  an  ambition  to  be 
a  savant,  learning  Chinese  and  studving  the 
early  relations  of  Sweden  and  the  Orient,  but 
the  drama  proved  more  alluriu.  His  first  im- 
portant play.  Master  Olof  (writtoi  1872),  was 
produced  in  1878,  and  htfpsid  to  tnaogurate  the 
revtdutim  against  the  emUlsbed  conventions 
of  Swedish  literatare.   From  188S  to  1807  hs 
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lived  mainly  abroad,  in  Switzerland,  Germany, 
France,  Denmark,  and  Italy,  but  in  the  last* 
named  year  returned  to  Stockholm,  and  thence- 
forth made  that  cit?  his  home.  About  18B6, 
while  he  was  in  FariB,  a  wrknu  mental  break- 
down, induced  his  titanic  labors  and  domes- 
tic disasters,  mot  him  to  a  eanitarinm.  He 
had  phmged  into  diemical  experiments  and 
dreams  of  the  transmutabilil^  of  the  elements, 
at  which  he  worked  like  an  alf^emiet  of  old, 
shunning  everyone,  with  utter  disregard  of 
health.  By  1897  he  had  recovered,  and  was 
again  in  full  creative  activity.  He  was  thrice 
unhappily  married,  the  third  time  to  the  tal- 
ented Swedish  actress,  Harriet  Btnse;  and  he 
was  thrice  divorced. 

Strindberg's  early  work  had  strong  romantie 
elonents,  and  looked  to  Socialism  for  the  cure  of 
social  ilk.  From  the  middle  eighties  to  the 
middle  nineties  it  tended  to  become  natural- 
istic, and  took  a  sk^tical  and  individualistic 
turn.  A  confirmed  misogynist,  Strindberg  de- 
veloped in  this  period  Us  case  against  feminism, 
and  presoited  his  ctmvlctions  concerning  the  in- 
tellectual, moral,  and  biological  inferiority  of 
women.  From  his  severe  mental  attack  in  1897 
he  emerged  a  believing  mystic.  His  complex 
development  cannot  here  be  traced.  Suffice  it  to 
say  that  his  thought  swung  from  materialistic 
skepticism  to  a  kmd  of  Swedenborgian  mysti- 
cism, while  in  literary  method  be  ranged  from 
romanticism  to  naturalism  and  Maeterlinckian 
symbolism.  His  interest  in  Swedish  history 
was  always  keen,  and  an  important  part  of  hia 
work  centred  about  it.  He  died  May  14,  1912.  . 

A  group  of  his  writings  which  might  be  de- 
scribed  as  autobiogri4>hic  fiction  constitutes  an 
illuminating  commentary  on  his  life  and  works. 
It  includes,  in  addition  to  The  Red  Room  above 
mentioned.  The  Bot%dwoma»'t  Bon  (I-III,  1886- 
87);  The  Author  (1887);  A  Fool't  Confection 
(1888),  which  concerns  bis  first  marriage;  In- 
ferno (1897)  and  Leyendf,  studies  In  morbid 
psycholt^,  related  to  his  own  mental  attack; 
Favrhaven  and  FouUtrcmd  (1902);  and  AUm» 

( 1907 )  .  Among  his  novels  and  tales,  represoit- 
ative  books  are  the  17  stories  in  8u>edish  Des- 
tiniea  and  Adventures  {2  vols.,  1882-91);  the 
short  realistic  studies  of  married  life  in  the  two 
volumes  of  Marriage  (1884  and  1886);  The 
Tiativet  of  BemaO  (1887),  perhaps  second  to 
ntHie  as  a  novel  of  Svrediih  peasant  life,  and 
displaying  its  authOT's  descriptive  powers; 
Fisher  Folk  (1888);  and  Historical  Miniatures 
(10OS).  His  C7«op«a«je0alj««I  (1885)  expressed 
his  Socialistic  views.  Among  his  historical  and 
miscellaneous  writings  should  be  mentioned  The 
2Vew  Kingdom  (1882);  The  Swedish  People 
(1882) ;  A  Blue  Book  (1007-08),  a  collection  of 
miscellanies  in  three  volumes;  and  Bpeeehet  to 
Ike  Swedish  Nation  (1910).  Important  among 
his  historical  pta^  are  Oustaous  Vasa  (1899) ; 
Brio  XIT  (1809);  Qustwous  Adolphus  (1003); 
Oharles  XII   (1001);  and  The  Last  Knight 

(1908)  .  There  are  Crimes  and  Crimes  (1899), 
Christmas  (1800),  and  Easter  (1901)  will  be 
found  in  different  ways  characteristic.  Realis- 
tic and  powerful,  if  repellent,  are  the  dramas 
The  Father,  in  which  the  mis(^;yniBt  speaks 
again,  and  Miss  Julia,  described  by  the  author 
as  a  naturalistic  play.  Swanwhite  (1002),  The 
Dream  Plag  {IWZ),  and  The  Dance  of  Death 
(I  and  II,  1001),  with  its  wide  symbolical 
sweep,  were  inspired  by  the  example  of  Maeter- 
linck.  The  legendaiy  play  Lucky  pehr,  if  not 


one  of  his  most  ra>resaitative  plays,  proved 
widely  popular.  The  trilogy  To  Damascus' 
(I  and  11.  1898;  III,  1904)  symbolized  his  own 
soul's  quest  of  peace,  and  points  to  a  return  to 
religion. 

niiliography.  His  collected  writings  Sam- 
lade  Bkrifter,  were  edited  by  John  Landquist 
(40  vols.,  Stockh(^m,  1912  et  seq.).  There  is  a 
German  translation  by  E.  Schering  and  Strind- 
berg  (40  vols.,  Berlin,  1901).  Muiy  individiutl 
works  have  also  appeared  in  English  (especially 
since  1912)  and  in  French  translations.  A 
trandation  of  r^reseotative  plays  (New  York, 
1912  et  seq.)  was  made  by  Edwin  BjOrkman. 
Noteworthy  also  are  the  tiwulaticms  by  Mrs. 
V.  8.  Homurd — ^Luefey  Pekr,  and  Batter  (one  a 

flay  and  the  other  short  stories,  both  Cbudnnati. 
912).  Consult  also;  Hansaon,  Das  Junge 
Skandinavien  (Dresdai,  1891);  Qeorg  Brandes, 
Mmsohen  und  Werke  (Frankfort,  1894);  the 
essays  by  several  distinguished  authors  in  En 
Bok  om  BtrintB>erg  (Karlstadt,  1894);  the  in- 
troductions to  the  Bittrkman  translati<ms  above 
mentioned;  J.  Q.  Huneker,  Iconoclasts  (New 
York,  1905) ;  LiEzy  Und-af-Hageby,  Strinditerg: 
The  Spirit  of  Revolt  (Ixmdon,  1018);  H.  B. 
Samuel,  ModemitiM  (ib.,  191»):  Archibald 
Henderson,  Europeam  Drmna4itts  (New  York, 
1913). 

STBCKTO  (AS.  strmge,  (3er.  Strang,  string; 
connected  with  Lat.  stringere,  to  draw  ti^t, 
Gk.  eTftayy6s,  strangos,  twisted).  The  strings 
of  musical  instruments  are  made  either  frc«n 
silk,  from  the  entrails  of  sheep,  or  from  metal. 
Formerly  the  metal  sMnga  were  made  of  brass 
or  copper,  but  now  they  are  generally  made  of 
steel  (for  the  pianoforte).  For  the  string  in- 
struments (violin,  guitar)  gut  is  moetly  used. 
The  thinner  the  string  the  higher  the  pitch.  Ex- 
cessive thickness  for  the  lower  strings  is  avoided 
by  winding  them  with  fine  copper  or  silver  wire. 
Recentiy  strings,  especially  those  ovOTspun,  have 
been  manufactared  from  silk.  For  toe  violin 
the  highest  or  E  stelng  ft  ahio  sometimes  made 
of  silk,  but  its  tone  qualily  ia  inferior  to  that  of 
a  gut  string.  The  silk  strings  are  dtiefly  used 
by  violinists  for  the  purpose  of  praotieing  ia 
warm  weather,  when  the  moisture  of  Uie  fli^en 
causes  gut  strings  to  snap. 

BTBZNOED  nntTKUICBHTB.    See  Hubi- 

CAL  iNBTBUMEnrS. 

BTBINOSN'DO  (It,  drawing  tight,  com- 
pressing). A  term  used  in  music  to  denote  a 
rather  sudden  acceleration  in  the  time. 

BTSnrCHALT'  (eonrnpUon  of  spring 
halt,  lame).  An  involuntary  movement  of  one 
or  both  hind  of  a  hone  in  which  the  foot 
is  spasmodically  lifted  from  the  ground  mudk 
higher  than  it  is  normally  carriecT  It  is  most 
noticeable  when  the  animal  is  first  brou^t  out 
of  the  stable,  when  he  is  excited,  or  made  to 
turn  suddenly  round;  it  is  a  form  of  chorea  or 
St.  Vitus's  danoe.  When  due  to  local  injury  the 
haUt  may  be  cwrected  by  loeal  treatment 
Where  it  remains  after  the  local  lesioo  has 
healed,  the  sectioning  of  the  lateral  extensor  of 
the  foot  may  relieve  the  condition. 

STBINOHAX,  strtng'am,  Sius  Hobton 
(1798-1876).  An  American  naval  officer,  born 
at  Middletown,  N.  Y.  He  was  appointed  mid- 
shipman in  the  navv  in  1809,  served  on  the 
frigate  President  in  her  conflict  with  the  Little 
Belt,  and  in  the  engagemoit  in  which  she  was 
ci4>tnred  by  a  British  squadron;  f^nuht  in  the 
war  with  Algiers,  and  s«rved  on  the  Hornet 
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agaiUBt  the  West  India  pirates.  Id  1847,  com- 
manding the  Ohio,  be  was  at  the  bombardment 
of  Vera  Cruz.  When  the  Ciril  War  began  he 
became  flag  officer  of  the  Nwth  Atlantic  block- 
ading ■quadron,  and  in  August,  1861,  cooperated 
witii  Gen.  &  F.  Butler  to  capture  forts  at  Hat- 
teras  Inlet  In  September  he  aaked  to  be  re- 
lieved of  command,  probably  because  of  criti- 
cisnu.  In  1862  he  became  a  rear  admiral  on  the 
retired  list. 

STBXPPnrO.  A  term  applied  to  mining 
(^rations  where  it  is  necessary  to  strip  or 
remove  tiie  surlsce  rbck  or  soil  (overburden) 
overlying  a  mineral  depoait  sudi  as  coal,  cc^per 
or^  or  iron  ore.  Beds  of  ooal  have  been  stripped 
to  recover  the  coal  left  as  pillars  for  support. 
The  Utah  Copper  Con^>any  offera  an  example  of 
one  of  the  largest  mining  stripping  (^rations 
—in  1909  1,626,000  cubic  yards  of  surface  was 
removed  by  steam  shovels;  the  average  thick- 
ness of  capping,  or  surface,  was  71  feet. 

STBOBIEL,  sti^bel',  EVTABD  Hbhsy  (1865- 
1908).  An  American  diplwnat,  bom  at  Charles- 
ton.  S.  C.  He  graduated  at  Harvard  in  1877 
and  at  Harvard  Law  School  fn  1882.  He  was 
Secretary  of  Legation  at  Madrid  <  1885-80).  and 
Minister  to  Ecuador  (1894)  and  to  Chile  (1894- 
07).  In  1807  he  helped  to  arbitrate  a  dispute 
between  France  and  Ctule,  and  in  1890  was  coun- 
sel for  Chile  before  the  United  States  and 
Chilean  Claims  Commission.  He  became  Bern  is 
professor  of  international  law  in  the  Harvard 
Law  School  in  1898,  hut  in  1003  was  granted  a 
two  years'  leave  of  absence  to  accept  the  port 
of  ffeneral  adviser  to  the  government  oi  Slam, 
and  in  1006  be  entered  the  service  of  Siam.  He 
published  The  Spamth  Revolution.  (1808). 

STBOB^TTS  (Lat,  pine  o(me).  A  conelike 
group  of  Bporophylls  (q.v.)  differentiated  from 
the  rest  of  the  plant  body.  Strobili  occur  in 
club  mosses,  are  the  well-known  cones  of  coni- 
fers, and  are  the  precursors  <^  flowers,  which  are 
stnMli  with  a  perianth. 

STBOB'OSOOTB  (from  Ok.  ^rpifin,  atrobot, 
a  whirling  +  vmthf  tkopoa,  watcher).  An  in- 
strument ussd  for  studying  the  mt^ion  of  a 
body  where  by  means  of  a  rapid  siiccession  of 
slits  or  other  openings,  or  its  illumination  at 
regular  intervals,  the  eye  receives  a  series  of 
images  on  the  retina.  Where  these  impres- 
sions occur  with  sufficient  rapidity  the  illusion 
of  motion  is  produced,  and  advantage  of  this 
ia  taken  in  certain  toys,  scientific  instruments, 
and  more  particularly  in  the  familiar  moving 
pictures  (q.v.).  The  stroboeoope  was  first  de- 
vised by  Stampfer  and  Plateau,  and  consists  of 
a  disk  or  cylinder  with  a  series  of  slits 
throu^  which  the  observer  lodka  at  the  pic- 
tures or  moving  object.  As  the  disk  or  cylin- 
der revolves  the  slits  oome  successively  before 
the  eye  and  throu^  than,  the  observer  gets  a 
aeriee  of  glimpse*  <tf  the  moving  object.  If 
each  of  the  pictnrea  represents  a  successive 
stage  in  an  aetira  such  as  the  motion  of  a 
pendulum,  a  man  or  animal  running,  etc.  the 
illusion  of  motion  is  produced,  provided  that  the 
interval  between  Uie  glimpses  of  the  pictures  is 
less  than  the  duration  of  the  image  on  the  retina, 
a  time  which  varies  from  tW  to  ^  of  a  second. 
A  sin^ile  stroboscope  or  zoltrope  is  illustrated 
in  the  article  Illitsioit. 

Ansebfltz  (q.v.) ,  a  German  photographer, 
made  an  important  application  of  the  strob- 
oscope principle  in  his  "tachyscope.**  by  rotating 
tran^arent  pictures  on  a  drum  or  didc,  and 


having  them  illuminated  by  the  momentary 
glow  of  a  spark  from  an  induction  coil  through 
a  Geissler  tube.  Althourii  the  period  of  dis- 
charge is  very  bri^,  yet  the  ^rks  follow  with 
regiuarity,  and  as  the  successive  pictures  always 
occupy  the  same  position  relative  to  the  eye  of 
the  observer,  the  illumination  appears  continu- 
ous, and  the  effect  of  motion  is  produced.  A 
strobosoopie  device  is  used  as  a  slip  meter  with 
induction  motors  to  measure  the  difference  be- 
twera  the  synchronous  speed  and  actual  running 
q>eed.    See  iLLUsnur;  ExifraDaoora;  Monve 

nOTCBIS. 

BTBODTICAHV;  rtrdfrain,  Asxfis  (1820- 
79).  A  Oerman  author,  boni  at  Flmsburg.  He 
studied  at  Kiel,  and,  while  taking  pari  in  the 
insurrection  of  1848,  was  wounded  and  captured 
by  the  Danes.  On  being  set  at  liberty  he  pub- 
lished Lieder  ernes  Oefangenen  auf  der  Dronning 
Maria  (1848).  He  resumed  study  at  Bonn  un- 
der Kinkel,  but  was  suspended  on  account  of 
his  poliUcal  activity.  He  thm  published  Lieder 
der  ffooftt  (1860)  and  a  biognq^hy  of  Gottfried 
Kinkd  (1850).  He  went  to  Pttrts,  to  Ltmdon. 
and  in  1862  to  America,  where  for  four  yedrs  he 
was  by  turns  bookseller  and  journalist  in  New 
York  City  and  Philadelphia.  Returning  to  Ger- 
many in  1856.  he  became  known  as  a  biographer 
and  editor  of  Heine  and  as  war  correspondent 
for  several  newspapers  during  the  Franco-Ger- 
man campaign.  He  translated  much  from  Eng- 
UA  writers.  His  mort  noteworthy  volume  in 
this  field  ia  Amerikmitt^  Anthologie  (1870), 
a  group  of  successful  renderings  from  American 
lyric  poets.  He  also  edited  the  correq>ondence 
of  G.  A.  BOrger  (4  vols.,  Berlin,  1874). 

STBOOAVOV,  strO'gft-ndf.  A  family  of  Rus- 
sian nobles,  descended  from  Anka,  a  wealthy 
merchant  of  Novgorod,  who,  in  the  beginning  of 
the  eixterath  century,  owned  extensive  salt  pits 
and  ironworks  in  the  Ural  Mountains.  His 
sons  Yakov  and  Gbioobi  obtained  from  Csar 
Ivan  IV  important  territorial  grants  and  trade 
monopolies,  founded 'several  oines  and  fortified 
towns,  and  in  1574  received  a  deed  of  gift  for 
the  Siberian  territory  bordering  on  their  posses- 
sions. The  conquest  was  aocomplished.  how- 
ever, after  their  death  in  1681,  by  their  young- 
est brotiber,  Seuon  Anikitch.  with  the  coopera- 
tion of  Yermak,  ataman  of  the  Don  Cossacks, 
when  Western  Siberia  was  subdued  within  two 
years  and  annexed  to  the  Russian  erown.  In 
1722  the  extraordinary  privileges  held  by  the 
family  were  taken  from  the  iken  living  repre- 
sentatives, the  brothers  Aixxandis,  Nheolai. 
and  Skbosi,  by  Peter  the  Great,  who  in  exchange 
conferred  upon  them  only  the  baronial  title.  A 
great-grandson  of  Nikolai  was  Sebgei  Gbigob- 
EViTCH  (1794-1882),  the  chief  promoter  of  the 
archeoI(^cal  excavations  on  the  shores  of  the 
Black  Sea.  He  founded  and  endowed  a  •ohod  of 
design  at  Moscow,  and  acted  as  curator  of  the 
Moscow  educational  district  in  1835-47.  His 
sound  judgment  in  the  selection  of  professors, 
his  munificence  and  liberal  spirit,  maoe  this  the 
most  brilliant  period  in  the  nistory  of  the  Uni- 
versity of  Moscow. 

STBCKICATOP'OBA  (Neo-Lat.,  from  Gk. 
vrpA/M,  tMhna,  covering  +  wipot,  poroe,  pore). 
An  extinct  genus  of  hydroid  corals,  which  formed 
extensive  coral  reefs  during  some  periods  of 
Paleozoic  time.  The  colonies  formed  rounded  or 
incrusting  and  sometimes  branching  masses  that 
show  a  concmtric  lamination  and  an  irregular, 
cellular,  microsoq^ie  structure.    Iliese  Iqrdroid 
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coraU  are  found  in  fossil  coral  reefs  in  the 
Chazy,  Niagara,  Zxiwer  Helderberg,  and  Onon- 
daga limestonee  of  New  York  State,  and  large 
specimens,  which  when  polished  are  o'f  great 
beanly.  haTe  beoi  obtained  in  the  Upper  De- 
Tonian  of  the  Coitral  States. 

STBOMB  (Lat.  atrombu$,  sort  of  spiral  snail, 
from  Gk.  ffrpiiifiot,  pine  cone,  snail,  from  trrp^- 
^tr,  ttrephem,  to  turn,  twist).  A  large  gas- 
tropod mollusk  of  the  family  Btrombidte,  or  more 
particularly  its  shell.  The  species  are  numer- 
ous, found  mostly  in  tropical  seas.  Btromhue 
gigat,  Uie  "queen  cooch,"  is  the  largest  known 
vnivalTe.  It  occurs  in  the  Wect  Indws,  on  reefs 
in  shallow  water,  and  ia  fished  both  for  the 
table  and  for  tJie  shell.  Great  numbers  of  shells 
are  imported  into  Europe  and  America,  and  are 
Bometimea  called  "fountain  shell,"  from  use  as 

Srden  ornaments.  Cameo  makers  cut  the  outer 
/er  in  relief.    Pearls  of  a  ddicate  pink  are 
sometimes  found  in  this  shell. 

BTBOXBOLZ,  strfim'bd-le.  A  voleaaic  idand 
belonging  to  the  Lipari  Islands  (q.T.). 

STBOiamEB,  sbtro^'er,  Gbobg  Vvsasaxm 
Louis  (1804-76).  A  German  surgeon.  Bom 
in  Hanover,  he  studied  medicine  in  GOttingen, 
Berlin  (M.D.,  1826),  and  Vienna,  and  became 
professor  of  surgery  successively  at  Erlang«i, 
Munich,  Freiburg,  and  Kid.  As  a  surgeon- 
general  he  served  in  the  Schleewig-HolsteiD 
war  of  secession  from  Denmark  (1849-50),  in 
the  War  of  1866  against  Prussia,  and  in  the 
Franco-Prussian  W».t  (1870-71).  Stromeyer 
added  much  to  the  knowledge  of  war  surgery. 
His  achieranents  in  connection  with  snbcntane- 
ons  myotomy  and  tenotomy  in  locomotor  sur- 
gery place  him  among  tlie  founders  of  modem 
orthopedics.  He  wrote  much  in  his  special  field. 
His  autobiography  appeared  in  1875  under  the 
tiiJe  Eriimerungen  einea  deutaehen  Antes. 
BTBOnO.  See  Yaxm  Islands. 
STRONG,  AuousrnB  H(^siNa  (1830-  ). 
An  American  clergyman,  educator,  and  author, 
born  at  Rochester,  N.  Y.  He  graduated  from 
Yale  in  1857,  and  In  18S9  from  the  Rochester 
Theological  Semittary.  After  Baptist  pasto- 
rates at  Haverhill,  Mass.,  and  Cleveland,  Ohio, 
be  returned  to  the  s^inary  in  1872  to  be 
its  president  and  professor  of  biblical  theol- 
ogy. He  retired  in  1912  after  40  years  of  serv- 
ice. Dr.  Strong  was  president  of  the  Baptist 
Missionary  Union  in  1892-96  and  of  the  General 
Convention  of  Baptists  of  North  America  in 
1905-10.  Among  ois  writings  are:  Syatematio 
Theology  (1886;  7th  ed.,  1903;  rev.  ed.,  3  vols., 
1908);  PHlotophy  and  Religion  (1888)  ;  Great 
Poett  and  their  Theology  ( 1897 ) ;  Christ  in 
Creation  and  Ethical  Monism  (1899);  Miscel- 
lanies (1912);  One  Hunted  Chapel-Talks  to 
Theologioal  Students  (1913);  Umon  tpith 
Christ  (1913);  Popular  Lectures  on  the  Books 
of  the  Jiew  Testament  ( 1914) . 

STBOVO,  Caub  (1745-1819).  A  Governor 
of  Massachusetts,  bom  at  Northampton,  Mass. 
He  graduated  at  Harvard  in  1764,  and  was  ad- 
mitted to  the  bar  in  1772.  During  the  Revolu- 
tion he  served  in  the  Massachusetts  General 
Court  and  on  the  Committee  of  Safety  of  his 
town,  and  in  1780-89  sat  in  the  Massachusetts 
Senate.  He  was  a  member  of  the  National  Cork' 
stitutional  Convention  at  Philadelphia  in  1787. 
In  1789-96  he  was  a  United  States  Senator,  and 
he  was  Governor  of  Massachusetts  from  1800  till 
1807  and  again  from  I8I2  till  1816.  In  politics 
he  was  an  ardent  Fedmlist,  and  bitterly  op- 


nosed  to  the  War  of  1812.  On  June  26,  1812, 
he  issued  a  proclamation  for  a  public  fast  on 
account  of  a  war  "against  the  nation  from 
which  we  are  descended,  and  which  for  many 
generations  has  been  the  bulwark  of  the  religion 
we  profesB."  By  tiie  advice  M  the  State  Su- 
preme Court  he  refused  to  comply  with  the 
President's  request  to  call  out  the  State  militia 
to  help  in  the  prosecution  of  the  war.  saying 
that  to  the  Governor,  not  to  the  President,  be- 
longed the  power  to  decide  when  to  call  out 
the  militia.  He  published  Speeches  and  Other 
Papers,  1800-^7  (1808).  Consult  his  biograplqr 
by  Alden  Bradford  (1820). 

8TB0H0,  EuetHiE  ( T-  ).  An  Ene^iih 
classical  sdiohir,  whose  miUden  name  wag 
Sellers.  She  was  educated  in  France  and  at 
Girton  College,  Cambridge.  In  1897  she  was 
married  to  S.  Arthur  Strong,  late  librarian  of 
the  House  of  Lords.  She  was  elected  first  fdlow 
of  Girton  College  in  1910.  From  1909  she  wa« 
assistant  director  of  the  British  School  of  Ar- 
choeolf^  in  Rome.  Her  publications  include: 
Roman  Sculpture  from  Augustus  to  Oonstantine 
(1907) ;  Art  m  Rome  (1018)  i  an  edition,  with 
Miss  K.  Jez-Blake,  of  Pliny,  Bistoria  yaturaUs, 
xxziv-zxxvi  (includes  notes,  historical  intro- 
duction, and  translation). 

STBOnO,  Gecsoe  Cboceett  (1882-63).  An 
American  soldier,  bora  in  Stockbridge,  Vt.  He 
graduated  at  West  Point  in  1867;  was  an  ord- 
nance officer  with  the  rank  of  lieutenant  on  ihe 
staff  of  G^eral  McDowell  in  the  first  battle  of 
Bull  Bun,  and  later  served  snccessiTelT  on  tin 
staffs  of  Generals  McClellan  and  Butler.  He 
c(»nmanded  an  expediticm  sent  from  Ship  Island 
against  Biloxi,  Miss.,  in  April,  1862,  and  an- 
other sent  a^inst  Ponchatoula,  and  was  com- 
missioned brigadier  general  of  volunteers  in  No- 
vember, 1862.  He  commanded  a  brigade  in  the 
operations  against  Charleston,  S.  C.,  in  June 
and  July,  1863;  made  a  successful  descent  on 
Morris  Island  on  July  10;  and  on  the  18th  of 
the  same  montii  was  mortally  wounded  while 
gallantly  leading  the  assault  rai  Fort  Wagner. 
A  oommissiim  as  major  general  of  v<dunteer8 
was  made  out  to  date  from  the  day  of  the  battle. 
He  publiabed  Cadet  Life  at  West  Point  (1862). 

STBONO,  Jambs  (1822-94).  An  American 
Methodist  lay  biblical  scholar  and  educator. 
He  was  bom  in  New  York  City,  studied  medi- 
cine, and  graduated  from  Weslevan  Universiir  in 
1844.  He  early  taught  at  Ponltney,  Vt.,  and  at 
Flushing,  L.  I.,  and  was  president  of  the  Flush- 
ing  Railroad  and  president  of  the  village.  He 
was  professor  of  biblical  literature  and  acting 
president  of  Troy  University   (1858-63),  and 

{irofesflor  of  ezegetical  theology  in  Drew  Theo- 
ogical  Seminary  ( 1868-93 ) .  He  traveled  in  the 
East  in  1874,  and  was  a  mraiber  of  the  Anglo- 
American  Bible  Revision  Committee,  1871-^1- 
In  1863  he  became  associated  with  Dr.  John 
McClintock  in  the  preparation  of  the  Oyelo- 
mrdta  of  BtblioeU,  TheoTogioal,  and  So^esiasiieat 
Literature  (rev.  ed.,  1890),  and  in  1870  became 
editor  in  chief.  For  more  than  35  years  he 
was  engaged  on  an  Exhaustive  Conoordanoe  of 
the  Bible  (1895). 

STBONO,  JosiAH  (1847-1916).  An  Ameri- 
can religious  leader  and  social  worker,  bom  at 
Naperville,  111.  He  graduated  from  Weatem 
Reserve  Collie  in  1869,  and  later  attended 
Lane  Theological  Seminary.  He  was  pastor  of 
Congregatioiul  churches  in  WyMQlng  and  Ohio, 
secretary  of  a  denominaliaial  ^me  Watiaury 
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Society  (1881-84),  and  general  secretary  of  the 
Erangelical  Alliance  for  the  United  States 
(1886-98).  He  thai  organised  ud  became 
president  of  the  League  for  Social  SerrioB,  re- 
organized in  1902  under  his  cfmtinned  presi- 
dency  as  t^e  Ameriean  Institute  for  Social  Serv- 
ice. After  1908  he  edited  a  ^riodical  called 
The  Gospel  of  the  Kingdom.  His  writings  in- 
clude: Our  Oountry  (1885*;  140th  thousand, 
1891) ;  The  New  Era  (1893)  ;  Religious  Move- 
ments for  Social  Betterment  (1900) ;  Expansion 
under  New  World  Conditions  (1900) ;  The  fimes 
and  Young  Men  ( 1901 ) ;  The  Heart  Great  Atoak- 
aUng  (1002;  8th  thousand,  1905);  The  Chal- 
lenge of  the  City  (1907);  Ow  World  (1913); 
Novo  World  Religion  (1915). 

STBONO,  RiCHABD  Peabson  (1872-  ), 
An  American  pathologist.  He  was  bom  at 
Fortress  Monroe,  Va.,  and  was  educated  at  Yale 
and  at  Johns  Hopkins  (M.D.,  1897).  In  18S9 
he  was  sent  to  the  Pfatlippinea  as  president  of 
a  gOTernincot  board  for  mvestigatuig  tropical 
diseaaea.  There  he  ranained  until  1918,  haTinv 
been  director  of  the  government  biolc^ieu 
laboratory  at  Manila  since  1901,  professor  of 
tropical  medicine  at  the  University  of  the  Philip* 
pine  Islands  since  1907,  and  chief  physician  at 
the  General  Hospital  in  Manila  from  1910.  He 
also  edited  the  Philippine  Islands  Journal  of 
Tropical  Medicine.  Id  1013  he  was  called  to  a 
chair  at  Harvard.  In  1914-15,  as  head  of  an 
American  Red  Cross  Sanitary  Commission,  he 
was  in  Serbia,  directing  an  aotityphus  cam- 
paign. 

STBONO,  Sib  SAuum.  Hskbt  (1S25-1909). 
A  Canadian  jurist,  bom  at  Poole,  England.  He 
went  to  Canada  in  1836  with  his  parents,  was 
educated  at  the  Quebec  High  School  and  pri- 
vately, and  in  1849  was  admitted  to  the  bar  of 
Upper  Canada.  He  practiced  his  profession  in 
Toronto.  In  1856  he  was  appointed  a  member 
of  the  commission  for  consoUdiating  the  statutes 
of  UppCT  Canada  and  Canada;  in  1863  he  was 
created  queen's  counsel,  and  in  1869  was  made 
a  vice  chancellor  of  the  Ontario  Court  of  Chan- 
coy.  He  was  called  to  the  Ontario  Court  of 
Error  and  Appeal  in  1874  and  in  1875  was  made 
a  puisne  judge  in  the  newly  constituted  Supreme 
Oourt  of  Canada,  of  which  he  served  as  chief 
justice  in  1892-1902.  In  1897  he  was  made  a 
member  of  the  Judicial  Committee  of  the  Im- 
perial Privy  Conncil.  In  1803  he  was  Iraighted 
(K.C.H.6.). 

STBONG,  Thiodobb  (17SO-1860).  An  Amer- 
ican mathematician,  bora  at  South  Hadl^, 
Mass.  He  was  educated  at  Yale,  and  after 
graduation  (1812)  became  tutor  in  mathematics 
at  Hamilton  Coll^,  and  in  1816  professor  of 
matihematics.  In  1827  he  accepted  the  chair  of 
mathematics  and  natural  philosophy  in  Rutgers 
College,  a  position  which  he  retained  till  1862, 
when  he  retired  from  active  life.  Strong  made 
many  important  cmtribntiona  to  mathraiatical 
science.  A  new  geometrical  demonstration  of  the 
values  of  the  sines  and  cosines  of  the  sum  and 
difference  of  two  arcs  was  given  by  him  in  1818. 
His  two  principal  systematic  works  are  A  Trea- 
tise on  Elementary  and  Higher  Algebra  (1869) 
and  A  Treatise  on  the  Differential  and  Integral 
Calculus  (1869). 

STRONG,  WlLLUU  (1808-95).  An  Ameri- 
can jurist,  bora  in  Somers,  Conn.  He  graduated 
at  Yale  in  1828,  and  was  admitted  to  tiie  bar  in 
Reading,  Pa.,  in  1832.  In  1846  and  again  in 
1848  he  was  dected  to  the  natitmal  ^nse  of 


Representatives  as  a  Democrat;  and  from  1867 
until  1868  he  was  a  justice  of  the  Pennsylvania 
Supreme  Court.  From  1870  till  1880  he  was 
assoeiatejustiee  of  the  United  States  Supreme 
Court.  ^  was  a  member  of  the  Electoral  Com- 
mission that  de^dded  the  disputed  presidential 
election  of  1876  and  in  that  eapaeily  cmtended 
tliat  Cmigress  had  no  power  to  canvass  State 
returns  for  presidential  electors. 

STBONG,  WnjJAU  L.  (1827-1900).  The 
last  mayor  of  New  York  previous  to  the  forma- 
tion of  Greater  New  York.  He  was  bora  in 
Sichland  Co.,  Ohio ;  was  a  dry-goods  salesman  in 
Woostor  and  thai  in  Hanchener,  Ohio;  in  1863 
went  to  New  Y<ak  City,  where  he  engaged  in 
similar  business,  and  in  1869  became  the  head 
of  the  firm  of  William  L.  Strong  &  Co.  In 
politics  he  was  a  Republican.  From  1895  to 
1808  he  was  mayor,  elected  on  a  fusion  ticket 
by  Republicans  and  anti-Tammany  Democrats. 

STBONGBOW.  A  surname  of  Richard  Fits 
.Gislebert,  Earl  of  Ponbrc^e. 

SKaOHGTZ.US,  strfin'jl-lQs  (Neo-Lat.,  from 
Gk.  VTfioyyiMt,  round).  A  genus  of  nematode 
worms,  parasitie  in  man  and  other  animala. 
The  only  true  Btrongylus  infesting  man  is 
8trongylu»  Itronohialis.  He  male  usually  meas- 
ures more  than  half  an  inch,  while  the  female  is 
upward  of  an  inch  in  length.  It  is  apparently 
an  uncommon  parasite,  as  few  cases  have  been 
reported,  though  allieid  species  occur  in  the 
lungs  and  air  passages  of  pigs,  calves,  and  sheep. 
Closely  allied  to  Btrongylus  is  the  genus  Eu- 
strongylus,  which  contains  the  species  Eustrongy- 
lus  gigas,  the  lar^^  nematode  worm  at  present 
known  to  infest  man  or  any  other  animal,  the 
male  measuring  a  foot  in  length,  and  %  of  an 
inch  in  diameter,  while  the  female  is  more  than 
3  feet,  its  transverse  diameter  being  fully  half 
an  inch.  The  body  is  cylindrical,  more  or  less 
tinged  with  redness;  the  head  obtuse,  furnished 
with  a  simple  oval  aperture  surrounded  by  six 
chitinons  nodnles.  This  worm  occors  in  the 
kidneys  and  bladder,  sometimea  in  tiie  abdmninal 
cavity  and  the  omentum,  rarely  in  tiie  lungs  and 
liver  of  man  and  other  animals.  It  is  said  to 
be  most  common  in  weasels. 

STBOH'TIAHZTB.  A  strontium  carbonate. 
It  is  an  important  source  of  strontium  com- 
pounds. 

BTBOirrnnC,  strOn'shl-tim  (Neo-Lat.,  from 
Btrontian,  Argyllshire,  Scotland).  A  metallic 
element  first  obtained  (in  a  somewhat  impure 
state)  by  Davy  in  1808,  its  earth  having  been 
recognized  as  a  distfaict  chemical  sabBtanoe  after 
Cruikshank  (1787),  Hope  (1792),  and  Elap- 
roth  (1793)  had  discovered  that  it  gives,  a  pecul' 
iar  coloration  if  introduced  into  a  wune.  Stron- 
tium occurs  as  the  carbonate  (strontianite) ,  as 
the  sulphate  (celestite),  as  the  silicate  in  com- 
bination with  barium  and  calcium  (brewaterite), 
also  in  small  quantities  in  otiier  minerals,  such 
as  aragonit^  caldte^  and  dolomite.  It  further 
occurs  in  mineral  and  sea  waters,  and  also  in 
the  ashes  of  certain  plants.  The  metal  may  be 
obtained  by  the  electrolysis  of  the  moistened 
hydroxide  of  the  chloride.  Strontium  (symbol, 
Sr;  atomic  weight,  87.6)  is  a  yellow  metal  with 
a  specific  gravity  of  about  2.5;  it  melts  at  a 
moderate  red  heat.  It  is  both  malleable  and 
ductile,  is  less  electropositive  than  calcium  and 
the  alkali  metals,  oxidizes  quickly  on  exposure 
to  the  air,  and  burns  brilliantly  wb^  heated, 
formii^  the  oxide.  It  combines  with  <^ffen  to 
form  a  monoxide  (SrO)  and  a  dioxide  (SiO|). 
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former  is  a  gray-white,  porous,  infusible 
solid  tlutt  is  nsaaUy  prepared  by  igniting  the 
nitrate.  The  hydrate  formed  by  the  action  of 
water  on  the  oxide  has  the  property  of  combin- 
ing with  cryBtallizable  Bugar  to  form  a  saccba- 
rate  easily  decomposed  by  carbon  dioxide,  and 
hence  is  extensively  used  for  the  separation  of 
sugar  from  beetroot  molasses.  Toe  nitrate, 
which  may  be  prwared  by  dissolTing  the  car- 
bonate in  warm  <Ulute  nitric  aeld  snd  erapo- 
rating  to  crystallisation,  flads  use  for  pyrotMh- 
nic  purposes,  owing  to  the  red  flame  with  which 
it  bums. 

In  Hedldne.  Strontium  is  used  in  medicine 
in  the  form  of  the  bromide,  iodide,  salicylate, 
and  lactate.  These  salts  are  believed  to  be  less 
irritating  to  the  stomach  and  less  apt  to  pro- 
duce skin  eruptions  than  the  corresponding  salts 
of  sodium  and  potassium.  They  are  eliminated 
more  rapidly,  but  are  less  powerful.  The  lactate 
has  been  used  in  dishetes  uud  hi  the  albinninuria 
of  Bright's  disease,  of  riienmatlc  and  scrofulous 
disorders,  and  of  pr^inancy.  Where,  however,' 
the  urine  is  scanty,  or  there  are  symptoms  of 
uremia,  the  dnig  ^ould  not  be  administered. 

STBOPHASBS,  strdf'&-dfiz  (Lat.,  from  Gk. 
^Tpo^6&n).  Two  small  islands  in  the  I(mian 
Sea,  now  Strofadia  and  Strivali.  The  name  was 
given  from  the  le^nA  that  the  sons  of  Boreas 
pursued  the  Harpies  to  the  islands,  thenoe  re- 
turning (crpd^tw,  to  turn)  frmn  their  ocpedition. 

STBOPHAN'THUS  (Neo-Lat.,  from  Ok. 
ffrpS^t,  atropho$,  twisted,  bent,  from  orpi^tw, 
»trephein,  to  turn,  twist  +  Mot,  anthot, 
flower).  A  drug  consisting  of  the  seed  of 
Strophanthua  hitpidua,  a  climbing  African  plant 
of  the  order  Apocynacee.  From  it  certain  Afri- 
can tribes  prepare  a  toxic  substance  known  as 
the  Komh4  arrow  poison.  From  the  seed  is 
obtained  its  active  principle,  strophanthin,  a 
bitter  glucoside;  a  white,  amorphous,  or  crys- 
talline powder,  soluble  in  water  or  alcohol.  The 
physiological  action  of  the  drug  is  much  like 
that  of  digitalis  (q-v.).  It  slows  the  action  of 
the  heart,  increases  its  contractility,  and  in- 
creases the  arterial  tension,  thoujfh  less  than 
digitalis.  Its  action  is  more  rapid,  less  pro- 
teacted,  and  lees  certain  than  that  of  digitalis. 
It  is  also  less  diuretic.  In  large  doses  it  Is  a 
direct  poison  to  the  voluntary  muscles,  which 
become  tooicall^  contracted  and  pass  into  a  con- 
dition resemblmg  rigor  mortit.  Strophanthus 
is  a  valuable  cardiac  stimulant  and  is  used  in 
cases  in  which  digitalis  is  indicated,  but  in 
which,  for  any  reason,  it  is  necessary  to  substi- 
tute another  drug.  The  ofl3ciaI  tincture  is  the 
form  generally  emplc^ed.  It  is  particularly 
servioeable  in  nervous  disturbance  of  the  heart, 
as,  e.g.,  that  of  exophthalmic  goitre,  when  a 
sedative  as  well  as  stimulating  action  is  de- 
manded.  It  is  also  useful  in  cardiac  dyspnoea. 

STBOFHE,  ebS/U  <Lat.,  from  Gk.  trrfM^,  a 
turning,  from  arpi^tp,  ttrephew,  to  turn,  twist) . 
A  term  which  originally  designated  the  evolu- 
tions of  the  Greek  chorus  from  one  position  to 
another  in  the  ordiestra;  then  the  portion  of 
the  soDff  which  accompanied  this  movement.  In 
Its  ordmary  smse,  as  applied  to  Greek  and 
Latin  lyric  poetry.  It  deeignatea  a  combinaticm 
of  rhyuimical  periods  to  which  a  following  com- 
bination correspond*  exacUy  or  very  closely; 
these  are  known  respectively  as  strq>he  and 
antistropbe  (q.v.).  The  name  is  also  often 
spplied  to  the  stanza  of  modern  poetry.  See 
VnainoaixoN. 


STBO'FHOKE^A  (Keo-Lat.  nom.  pi.,  from 
ffTpi^t,  strophoa,  twisted,  bent  + 
crescent).  An  important  genus  of  fossil  long- 
hinged  brachiopods  of  Paleozoic  age,  typical  of 
the  family  Strophomenidse.  The  primitive  mem- 
bers of  this  family  are  characterized  by  their 
general  semicircular  outline,  long  hinge  lines. 


I,  OrthothtUi  ehtmungmtu  (vitw  from  the  braohial 
valvs);  a,  StnpAowmM  fiiUxta  (pediole  valve). 

and  well-developed  cardinal  teeth,  distinct  hinge 
areas,  and  low  beaks.  In  the  secondary  derived 
members  of  the  group  the  hinge  line  shortens, 
the  beak  Imgtbens,  the  hinge  area  increases  in 
height,  and  the  articulatiiw  processes  undergo 
intoresting  modifltttions,  while  oorrdated  moSi- 
fleations  take  plaes  in  the  interior  of  the  shelL 


4. 


1.  AMFtorkvMftM  piliHVMMliifl  (onOlB);  8.  ZMys 
touMM  (proak). 

The  simplest  and  earliest  member  is  Rafinea- 
guina  (Ordoviciao),  with  valves  normally  con- 
cavo-convex doraorentrally,  and  hinge  line 
simple.  Strophomena  (Ordovician  snd  Silurian) 
In  its  embryonic  stages  has  the  general  form 
of  shell  seen  in  Rafineaquma,  but  the  adults 
have  the  valves  resupinate  or  recurved  so  that 
the  dorsal  valve  is  convex  and  the  ventral  valve 
flat  or  concave.  From  Rafineaquina  arises  a 
long  line  of  descendants  reaching  into  Carbonif- 
erous times.  These  genetically  related  types  are 
Strophomena  (Ordovician  to  Silurian),  Ortho- 
thetea  i  Silurian  to  Carboniferous ) ,  Derbj/a 
(Carboniferous),  StreptorK^nohma  (Upper  Car- 
boniferous to  Permian).  Consult  Hall  and 
Clarke,  "An  Introduction  to  the  Study  of  the 
Genera  of  Palaeozoic  Bracbiopoda,"  in  Palaoih 
tology  of  Hmo  York,  YfA.  vili,  part  i  ( Albany, 
1892).   

STBOPHULTTS.   See  Miliabu. 

8TB0SS1CATEB,  strds^I-Sr,  Joseph  Gbmo 
(1815-1905).  An  Austrian  Roman  Catholic 
bishop,  bom  at  Esz^,  Stavonia.  After  being 
educated  at  Diakovfir,  Budapest,  and  ^^enna  he 
became  professor  in  the  seminuy  at  Diakovftr, 
afterwara  court  chaplain  in  Vienna,  and  in 
1849  Bishop  of  Diakovfir.  A  leader  of  the  Croa- 
tian national  party,  he  promoted  the  cause  of 
education  in  various  ways,  contributed  largely 
to  the  establishment  of  the  acadony  and  univer- 
sity at  Agram,  and  built  the  beautiful  Roman- 
esque cathedral  at  DiakovAr.  He  came  most 
prominentiy  into  notice  at  the  time  of  the  Vati- 
can Counoll,  In  which  he  was  considered  the 
leader  of  the  Inopportunists,  or  those  who  con- 
sidered it  inadvisable  to  define  papal  infallibility. 

STBOTHEB,  Btr5TH^r,  David  HnnTEB(1816- 
88).  An  American  author  and  illustrator,  bora 
at  Martinsburg,  W.  Va.  Educated  as  an  artist, 
he  flrst  became  known  to  the  public  in  18S8  as 
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Pnrte  CrayMi,  tbe  author  of  *  series  of  ainua- 
ing  papers  publialted  ia  Harper*a  Magatsine,  de- 
scriptive of  travel,  scenery,  and  manners  in  the 
South.  Many  of  these  were  afterward  collected 
in  The  Blackwater  Chronicle  (1863)  and  Vir- 
gimia  Illustrated  ( 1857 ) .  He  entered  the  Union 
army  as  captain  in  1861,  became  colonel,  re- 
signed in  1864,  and  in  1866  was  breretted  briga- 
dier generaL  From  1B70  to  1B8S  be  was  oonsal 
general  to  Mexico. 

BTSOTTB,  Stroud.  A  town  in  Gloucestershire, 
England,  9  miles  south-southeast  of  Gloucester, 
at  the  confluence  of  the  Frome  and  Slade  (Map: 
England,  D  6).  It  is  the  centre  of  the  woolen 
manufactures  of  Gloucestershire.  The  water  of 
the  Frome  is  peculiarly  adapted  for  use  in 
dyeing  scarlet  and  other  grain  colors;  and  on 
this  account  clc^  factories  and  dye  works  have 
been  built  along  its  banks  for  a  distance  of 
20  mUes.  Pop..  1001,  0188;  1011,  8767.  At 
the  Domesday  survey  Stroud  was  part  of  Bisley 
Parish,  from  which  it  separated  in  1304. 

STBOUDS^TTIta.  A  borough  and  the  county 
seat  of  Monroe  Co.,  Pa.,  63  miles  southeast  of 
Scranton,  on  the  Analomink  River,  and  on  the 
New  York,  Susquehanna  and  Westevn,  the 
Wilkes-Barre  and  Eastern,  ths  Ddaware  Valley, 
and  the  Delaware,  Lackawanna  and  Western 
railroads  (Map:  Pennsylvania,  L  5).  It  is  in 
a  beautiful  region,  popular  as  a  summer  resort. 
Five  miles  distant  is  the  famous  Delaware 
Water  Gap.  In  East  Stroudsburg  is  a  State 
Normal  Scaool.  There  are  ear  and  eiwine  works 
and  flour,  silk,  and  woolen  mills,  rop.,  1000, 
3460;  1010,  4370. 

STBOZZI,  BtrdVsA.  A  noble  Florentine 
family  which  first  attained  prominence  towards 
the  end  of  the  thirteenth  century.  From  that 
time  until  16S0  they  appear  as  the  rivals  of 
the  Medici,  with  whom  tiiey  shared  the  great 
offices  of  state.  Becoming  very  wealthy  through 
their  banking  eatabliBhments  in  southern  Italy, 
they  were  able  to  satisfy  their  political  ambi- 
tions. At  their  most  flourishing  period  towards 
the  end  of  the  flfte«ith  century  they  numbered 
80  heads  of  families.  Tban  was  buut  from  Uie 
plans  of  Benedetto  da  Majano  aiul  Cronaca  that 
famous  palace  which  has  been  ranked  with  tiie 
Famese  at  Rome  and  the  Vendramin  at  Venice 
as  one  of  the  three  finest  in  Italy.  Cosmo  I  de' 
Medici  upon  his  accession  in  1637  brought  about 
the  fall  of  the  rival  house.  Various  branches  of 
tbe  family  toA  foreign  service  or  settled  in 
Naples,  Mantua,  and  Ferrara.  Descendants  live 
in  Florence  and  the  title  Prince  of  Forano  has 
been  in  the  family  since  1722. 

8TB17BE,  atnsslM,  Gustav  (1807-  ). 
An  American  composer  and  violinist,  bom  at 
Ballemstedt  (Germany).  He  received  his  first 
instruction  from  his  father,  and  his  progress 
was  BO  rapid  tiiat  at  the  age  of  10  he  played  in 
the  Ballenstedt  Orchestra.  In  1883  he  entered 
the  Leipzig  Conservatory,  where  his  t^u:hers 
were  Hermann  and  Broddcy  (violin)  and  Jadas- 
sohn and  Reinecke  (composition).  After  his 
graduation  he  played  in  the  Gewandhaus  Orches- 
tra, and  for  a  time  taught  violin  at  the  Mann- 
heim Conservatory.  In  1880  he  settled  in  Bos- 
ton, and  from  1801  to  1013  was  a  member  of 
the  Boston  Symphony  Orchestra,  then  resigning 
to  become  head  of  the  violin  department  of  tbe 
Peabody  Ctonservatory,  Baltimore.  In  1918  he 
was  appointed  conductor  of  the  newly  founded 
Baltimore  Symphony  Orchestra.  From  1909 
he  was  one  of  the  conductors  of  the  Worcester 
Vol.  XXI.— 39 


(Mass.)  Music  Festival.  His  compositions  in- 
iuclude  two  symphonies  (C  minor,  B  minor) ; 
tbe  symph(mie  poems.  Longing,  Fantastic  Dance, 
Echo  and  Nardsaua,  Die  Lorelei;  the  opera  Ra- 
mona;  three  overtures.  The  Maid  of  Orleans, 
Fantastic,  Puck;  two  concertos  for  violin;  one 
concerto  for  cello;  an  orchestral  rhapsody,  Hgmn 
to  Eros;  a  Quintet  for  wind  instruments. 

BTBUENSSZ,  abtrSIf'en-za,  JoHAinr  Fbid»- 
■ICH  von.  Count  (1737-72).  A  Danish  states- 
man and  pbiloswher,  bom  Aug.  6,  1737,  at 
Halle.  San>ny.  as  studied  medicine,  became  the 
physician  of  King  (Thrietian  VII  (q.v.)  of  Den- 
mark (1708),  and  rose  to  high  favor.  In  1771 
he  was  made  Minister  of  State  with  unusual 
powers.  Since  tbe  Revolution  of  1660  Dcnmartc 
had  been  under  the  domination  of  the  nobility, 
who  govoned  the  conntry.  Stoumsee  dissolved 
tiie  council  of  state  and  proclaimed  the  estab- 
lishment of  the  ancient  royal  power.  These 
measures  amoimted  to  a  revolution,  and  to  a 
declaration  of  war  against  the  aristocracy.  The 
Queen  and  Strueneee  (now  in  full  power)  chose 
new  ministers,  and  erclnded  the  feeble  Christian 
from  management  of  affairs.  In  opposition  to 
his  predecessors'  p<^icy,  Struensee  endeavored 
to  free  Dennurk  from  Russian  influence,  and 
to  find  an  ally  in  Sweden.  He  put  the  finances 
in  order,  freed  industry  and  trade,  encouraged 
education,  and  mitigated  the  penal  laws.  Serf* 
dom  was  partially  abolished.  This  revolution- 
ary course  produced  a  reaction,  while  the  clergy 
were  aroused  by  Struensee's  outspoken  skep- 
ticism. Tbe  Queen  and  Struensee  were  accused 
of  criminal  rdations  and  the  King  was  pre- 
miled  upon  to  sign  warrants  for  the  arrest 
of  Btmensee.  The  minister  was  accused  of  hav- 
ing conspired  against  the  person  and  throne  of 
the  King,  and  of  being  the  lover  of  the  Queen. 
He  was  soitenced  to  death  and  executed  April 
28,  1772.  Queen  Carolina  Matilda  left  Denmark 
in  May,  1772,  and  died  in  1776  in  the  castle  of 
Celle  in  Hanover.  Consult  Struensee  et  la  cour 
de  Oopmhague — mimoires  de  Booerdil  (Paris, 
18S8). 

BTBITHA.   See  ScBoruu. 

BTBttKPELL,  shtrvm'pel,  Ludwiq  (1812- 
00).  A  German  pbiloscn>her,  bora  at  Schtepen- 
stedt.  He  studied  philosophy  at  KOnigsberg, 
where  he  was  infiuenced  1^  Herbert,  and  con- 
tinued bis  studies  at  Leipzig.  From  1840  to 
1871  he  was  professor  at  Dorpat.  Known  as  a 
prominent  representative  of  Herbert's  philos- 
ophy, he  published:  ErUuterungen  zu  Herbarts 
Philosophic  (1834) ;  Die  Bauptpunkte  der  Her- 
bartscJun  Metaphjfsik  kritisoh  b^^ohtet  { 1840 ) ; 
Oedanken  uber  Bisligion  und  religidae  Probleme 
(1888) ;  Ahhandlungen  tmr  Oesi^vichte  der  Meta- 
physik,  Psyohologie,  und  RHigionsphHosophie 
(1806) ;  and  Vtrmiadae  Abhan^ungm  aut  der 
theoretisohen  und  praktitohm  PhUosophie 
(1897).   

STBtnraKT,  strOn'skl,  Siueon  ( 1870- 
).  An  American  essayist,  bom  at  Vitebsk, 
Russia.  He  was  educated  at  the  Horace  Mann 
School,  New  York  City,  and  at  Columbia  Uni- 
▼ersity,  where  be  graduated  in  1000.  From 
1900  to  1006  he  was  a  department  editor  of  the 
New  International  EnctclopvKma.  From 
1906  to  1913  he  was  an  editorial  writer  on  the 
New  York  Evening  Pott,  and  subsequently  was 
literary  editor  of  that  paper.  In  addition  to  many 
contributions  to  magazines,  and  to  his  Through 
the  Outlooking  Glass  toith  Theodore  Roosevelt 
(1012),  a  clever  parody,  he  wrote:  The  Patient 
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Obgerver  (1911);  BeUkaxear  Court,  or  ViUage 
XAfe  in  Neto  York  City  (1914);  Pott-Impreg- 
sions  (1914).  These  volumeB,  for  the  most  part 
coIlectioDB  of  essays  originally  written  for  the 
Post,  are  filled  with  social  and  political  com- 
ment that  is  quietly  humorous  or  satirical,  and 
Bhrewdlr  discerning. 

STBuTT,  John  Wnxuii,  third  Baboii  Rat* 
uiGH.   See  Ratleioh. 

STBTTTT,  Josira  (1749-1802).  An  English 
antiquary.  He  studied  engraving  and  painting, 
but  devoted  himself  mostly  to  research  in  the 
British  Museum.  He  wrote  a  number  of  learned 
antiquarian  works,  but  lives  in  literary  history 
on  tne  score  of  a  curious  historical  romance, 
entitled  Queenhoo  Sail,  edited  and  conq>leted  by 
Sir  Walter  Scott  (1808)  and  not  without  ita 
influence  upon  Scott's  Waverley.  Strutt's  work 
aB  antiquary  was  so  well  done  that  it  has  not 
yet  been  superseded.  His  engravings  in  the 
chalk  or  dotted  style  are  much  sought  after. 

STBUTT,  RoBBT  John  (1875-  ).  An 
English  physicist,  bom  in  Essex,  eldest  son  of 
the  third  Baron  Rayleigh  (q.v.).  He  was  edu- 
cated at  Etim  and  at  Trini^  Collie,  Cambridge, 
where  he  was  a  fellow  in  1900.  Later  he  became 
professor  of  physics  at  the  Imperial  College  of 
Science,  South  Kensington.  Stratt  published 
many  papers  in  the  Proceedings  of  the  Koyal 
Society  (of  which  he  was  elected  fellow  in  1905) 
and  in  the  scientific  press,  dealing  particularly 
with  the  origin  of  radium,  radium  and  the 
earth's  beat,  universal  distribution  of  helium, 
and  measurement  of  geological  time  from  radio- 
active data.  He  wrote  The  Becquerel  Raya  and 
the  Propwtiet  of  Radium  (1904). 

STKUVE,  ahtrllQ'vtf,  YasBoaca  Qmoma  Wil- 
HELM  vo:t  (1793-1864).  A  Russian  astronomer, 
born  at  Altona,  Grermany.  He  was  educated  at 
the  University  of  Dorpat,  in  1813  was  appointed 
to  a  post  in  the  Dorpat  Observatory,  and  in 
1839  became  director  of  the  newly  organized 
observatory  at  Pulkova.  His  observations  and 
researches  on  double  and  multiple  stars  added 
immensely  to  the  knowledge  of  thne  systems. 
Struve  aJso  executed  a  number  of  important 
geodetic  operations,  sndi  ae  the  trian^ilation 
of  Livonia  in  1816-19,  and  the  measurement  of 
an  arc  of  the  meridian  in  1822-62.  He  pub- 
lished: Ohaervaiionee  Dorpatmaee  (1817-39); 
Catalogtit  Novue  Stellarum  Dupticium  et  Multi- 
plicium  (1827) ;  Btellantm  Duplimum  et  Multi- 
plicium  Men9ura  MioromeirioiB  (1837) ;  Etudea 
d'aatronomie  ttellaire  (1847);  Btellarum  Fiaa- 
rum  Imprimie  Z>upIjofwn.  et  MutOplieium  Post- 
tionea  Media  (18S2).  All  these  works  are 
fundamoital  in  the  history  of  double-star  as- 
tronomy. He  published  also  Arc  du  m^rtdien 
de  25'  20'  entre  le  Danube  et  la  mer  ylaoiote 
(2  Tola^  and  1  vol.  plates,  1857-60). 

8TBT7VS,  GUBTAV  ton  (1805-70).  A  Ger- 
man revolutionist,  bom  in  Munich.  He  was 
an  ardent  Uberal,  and  in  1848  todE  pwrt  with 
Hecker  and  others  in  the  first  revolt  in  Baden. 
After  the  defeat  at  Stanfoi  he  was  captured  and 
sentenced  to  five  years  of  solitary  confinement. 
Released  by  the  Revolutionists  in  1649,  he  be- 
came the  leader  of  the  Republican  party  in  the 
Constituent  Assembly  of  Baden.  Forced  to  flee 
again,  he  went  flrst  to  Switzerland,  then  to 
England,  and  flnally,  in  1851,  to  the  United 
States.  Here  he  composed  his  Allgemeine  Welt- 
ffemAuAte  (1853-60),  a  historr  of  the  world 
irtHD  the  standpoint  of  radical  repoblicanism. 
Whm  the  Civil  War  broke  out  he  sored  for  a 


time  as  an  officer  in  the  Eighth  New  Yoric  R^- 
ment,  but  in  1863  returned  to  Europe,  where  ne 
lived  for  a  time  in  Coburg,  then  in  Vienna  until 
his  deatJi.  Among  his  numerous  other  works 
are:  Dae  6ffmtliohe  ReoKt  dee  deutsckert  Bundea 
( 1846 ) ;  OMefcieAfe  der  drei  Volk^hebwngen  m 
Baden  (1849};  Dae  BwotuHoMgeitalter  (1860; 
7th  cd.,  1864) ;  Dae  8ea0nleben  (1869). 

STBTTVE,  Otto  Wilhblu  von  (1819-1005). 
A  Russian  astronomer,  bora  at  Dorpat.  In  1862 
he  became  director  of  Pulkova  Observatory  in 
succession  to  his  father,  whose  chief  assistant 
he  had  been  since  1837.  In  1889  he  retired  and 
settled  in  Karlsruhe.  In  his  examination  of 
the  northern  heavens  he  discovered  500  binary 
stars  and  also  determined  the  parallax  of  sevoal 
stars,  and  observed  the  variability  of  the  light 
ooming  from  the  nebula  of  Orion  and  the  several 
stars  hidden  in  the  nebula.  He  also  determined 
a  new  value  of  the  precession  constant  (1841), 
calculated  the  dimensions  of  the  ring  of  Saturn, 
determined  the  mass  of  Neptune,  and  made  ob- 
servations on  solar  velocity  and  the  extent  of 
the  corona.  Struve  made  numerous  contribu- 
tifflis  to  the  Memoin  of  the  St.  Petenburg  Acad- 
emy, and  edited  14  volumes  of  Obeeroatione  de 
Pulkova  (1869-93). 

BTBTCBNINS,  strlk'nin,  or  STBTCH^HIA 
(from  Lat.  atrychnoe,  from  Gk.  arpixim,  atrych- 
noa,  plant  of  the  nightshade  kind).  A  poisonous 
alkaloid  (CuHnNjO,)  obtained  from  ripe  seeds 
of  Biryclmoa  muo-vomioa  and  the  St.  Ignatius 
bean.  It  occurs  in  right  square  octahedrons  or 
prisms,  colorless  and  inodorous,  scarcely  sollible 
in  water,  but  easily  so  in  alcohol,  ether,  and 
chloroform.  Pure  sulphuric  add  forms  with  it 
a  colorless  solution,  which,  on  the  addition  of 
bichromate  of  potash,  acquires  an  intensely 
violet  hue,  speedily  passing  through  red  to  yel- 
low. If,  indeed,  the  solution  is  diluted  with 
water  white  it  is  red  and  ammonia  is  added,  it 
becomes  a  violet  purple,  changing  to  yellow. 
Another  test  for  strychnine  depends  upon  its 
tetanic  efl'ect  on  tiie  voluntary  muscles  of  ani- 
mals. Strychnine  is  intensely  bitter,  and  will 
impart  this  quality  to  20,000  times  its  wnriit 
of  water.  Its  therapeutic  actions  are  almilar 
to  those  of  Nux  Vomica  (q.v.).  See  AlkauhAs; 
ANTID0T8;  Bbuctnb. 

BTBTCH'NOS  ( Lat.,  from  Gk.  trrp^xm, 
atrychnoe^  rp^x**',  iryt^noa,  plant  of  the  nQ^t- 


KCz  vnacA  (iStrydbiM  wm  tamdm). 
a,  fniiti  6,  sasd. 

shade  kind).  A  genus  of  about  100  species  of 
trees,  shmbs,  and  climbers  of  the  family  Logani- 
aoee.  To  this  genus  bdongs  Strycimoe  mv- 
vonuoOk  an  East  Indian  tree  of  ^niwiiiim  sii^ 
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whose  fruit,  produced  in  great  abundance,  is 
about  the  size  of  a  small  orange.  Its  disk- 
ebaped  seeds,  the  nux  vomica  of  oonunorce,  yield 
the  alkaloids  stTychnine  and  bmcine.  llie  wood 
of  the  tree  is  very  hard  and  durable.  The  clear- 
ing nut  and  St.  Ignatiue  bean  are  produced  by 
species  of  this  genus,  to  which  also  belongs  the 
South  American  tree  {Btryohnoe  toaifera)  from 
the  bark  of  which  curare  or  woorali  is  obtained. 
Another  species  is  the  upas  tieut^  (Btrychnoa 
tieute)  of  Java,  a  large  climbing  shrub,  whose 
bark  is  reputed  poisonous.  The  wood  of  a 
climbing  species  {Btrychnot  colubrina),  found 
in  the  north  of  India,  is  claimed  to  cure  snake 
bites.  The  bark  of  Btryeitno*  pteudc-quina,  a 
Brazilian  species,  is  used  as  a  substitute  for 
cinchona.  The  climbing  species  are  provided 
with  curious  booked  tendrils  by  which  th^ 
attach  themselves  to  trees. 

STBYJ,  striy.  A  town  in  Oalieia,  Austria, 
40  miles  south  of  Lemberg  (Map:  Austria, 
H  2).  It  has  a  castle.  Ita  industries  include 
the  manufaetnring  of  Ieatb«r,  matcdies,  and  iron 
products.  Stryj  waa  captured  bat  later  evaen> 
ated  by  the  Russians  in  the  war  which  began 
in  1914.  See  War  in  Ecbopb.  Pop.,  1900,  23,- 
673;  1910,  30,206. 

STBYrEEB.  Mklasothoh  Woolsei  (1851- 
).  An  American  clergyman  and  college 
president,  bom  at  Vernon,  N.  Y.  He  graduated 
at  Hamilton  College  in  1872  and  at  Auburn 
Theological  Seminary  four  years  later.  Betweoi 
1876  and  1892  he  was  pastor  of  chnrehes  in 
Auburn,  N.  Y.;  Ithaca.  N.  Y.;  Holyoke,  Mass.; 
and  Chicago.  In  the  latter  year  he  was  elected 
president  of  Hamilton  Coll^.  His  publications 
include:  The  Song  of  Miriam  (1888) ;  a  hymnal 
Church  Bong  (1889) ;  Dies  Ira  (1893;  new  ed., 
1910);  Lattermath  (1896);  The  Well  by  the 
Gate  (1903);  Baooalaureate  Bermona  (1905); 
An  Outline  Btuefy  of  the  Bittory  of  the  Bible  m 
English  (1914);  An  OutUne  IntrodwrtUm  to 
the  Sundry  Parte  of  the  Bible  (1915). 

STBYPE,  John  (1643-1737).  A  church  of 
England  historian  and  antiquary.  He  was  bom 
in  London,  studied  at  Cambridge,  entered  the 
church,  and  held  for  many  years,  with  other 
smaller  livings,  the  curacy  of  L^yton;  in  Essex. 
His  works  fill  13  lan;e  folio  volumes.  Bc<Heaiae- 
tioal  Memorialed  relating  to  religion  and  the 
Ghnrdi  of  England  under  Henry  VlII,  Edward 
VI,  and  Mary,  is  his  best  work,  forming,  with 
Bumefs  more  readable  Hietory  of  the  Beforma- 
tion,  a  craisecutive  and  full  account  of  the  re- 
formed Anglican  Church.  His  complete  works 
were  reprinted  with  general  index  by  R.  F. 
Laurence  (28  vols.,  Oxford.  1820-28).  His 
Memorialt  of  Thomas  Ora/nmer  were  rwublished 
in  1848-54.  and  edited  by  E.  P.  Barnes  in  1863. 

STVABT,  or  STSWABT.  A  Scotch  and 
English  royal  family.  Its  origin  is  traced  to 
Fitidaald,  a  Norman,  who  accompanied  the  Con- 
qneror  to  E^land.  His  second  son,  Walter 
(died  1117),  entered  the  service  of  David  I  of 
Scotland,  who  conferred  lands  on  him,  and  the 
dignity  of  Steward  of  Scotland,  which  became 
hereditary,  and  his  descendants  bore  this  as  a 
surname,  some  of  the  house  later  modifying  it 
to  Steuart  or  Stuart.  For  seven  generations  the 
stewardship  continued  fnun  fiither  to  sod.  Wal- 
ter, the  tmrd  stemtrd  (grandson  of  the  flrst), 
held,  in  addition,  the  office  of  Justiciary  of  Scot- 
land. Alexander,  fourth  steward,  was  Regent 
of  Scotland  in  Alexander  Ill's  minority.  James, 
fifth  stewHd,  was  one  of  the  six  regaxta  of  Scot- 


land after  the  death  of  Alexander  III;  and 
Walter,  sixth  steward,  by  his  marriage  with 
Marjory,  daughter  of  Rwert  Brnce^  eveDtually 
brought  the  crown  of  Scotland  to  his  femUy. 
His  son,  Robert,  seventh  high  steward,  was 
Repent  (1338-41)  and  afterwards  during  the 
captivity  of  bis  uncle,  David  II,  1346-^7.  On 
the  death  of  David  II  (1371)  he  Mcended  the 
throne  as  Robert  II,  and  died  in  1390.  (For 
the  subsequent  history  of  the  royal  family  see 
Romwr  II  and  III;  James  I,  II,  III,  IV.  V; 
Mabt  Stuaht;  James  I  (of  England) ;  Chables 
I  and  II;  James  II;  Mabt  II;  Anne.)    In  the 

Serson  of  James  II  the  line  of  Stuart  was 
riven  fr<mi  the  English  and  Scottish  titrones. 
The  claims  of  the  house  were  upheld  by  James's 
s<m,  the  Old  Pretender  (see  Stuabt,  Jambs 
Feanois  Edwabd),  and  by  the  latter's  son.  the 
Young  Pretender.  (See  Stdabt,  Chables  Ed- 
wabd.) A  brother  of  the  latter  was  Henbt 
BaiTO>iCT  Mahia  (Element,  Cardinal  York,  bom 
1725.  After  CuUoden  (1746)  he  went  to  Rome, 
tot^  (oien,  and  was  advanced  to  tlie  pnride  by 
Benedict  XIV  in  1747.  Duriiw  his  brother's 
life  he  was  known  as  Cardinal  Yoric;  but  after 
his  death  he  assumed  the  title  Henry  IX,  King 
of  E^ngland.  The  expulsion  of  Pius  VT  from 
Rome,  and  other  events  following  the  French 
Revolution,  drove  him  to  Venice,  aged,  infirm, 
and  reduced  to  poverty.  George  III  settled  on 
bim  an  annuity  of  £4000.  He  died  in  1807  at 
the  age  of  82,  the  last  direct  descendant  in  the 
male  line  <rf  the  n^al  Stuarts. 

The  female  line  of  the  Stuarts  is  represented 
by  the  descendants  of  Henrietta  Maria,  daughter 
of  Charles  I,  who  was  married  to  Philip,  Duke 
of  Orleans,  brother  of  Louis  XIV  of  France. 
Tltis  princess  had  two  daughters,  of  whom  the 
elder,  Mary,  was  Queen  of  Charles  II  of  Spain, 
and  died  childless;  the  younger,  Anna  Maria, 
married  Victor  Amadena  II,  Duke  of  Sbvot  and 
King  of  Sardinia,  and  was  motiier  of  Charles 
Emmanuel  III,  King  of  Sardinia,  and  grand- 
mother of  Victor  Amadens  III  of  Sardinia.  See 
Savoy,  House  of. 

The  branch  of  the  family  which  the  Act  of 
Settlement  called  to  the  throne  on  the  death  of 
Queen  Anne  was  descended  from  the  Electress 
Swhia  of  Hanover,  granddaughter  of  James  I 
{VI)  by  her  mother,  the  Princess  Elizabeth 
Stuart  (q.v.),  Eleetreas  Palatine  and  Queen  of 
Bohemia. 

The  cadets  of  the  House  of  Stuart,  descend- 
ants of  Robert  II,  are  represented  by  some  of 
the  most  noble  titles  in  Scotch  and  English 
history.  Consult:  Mark  Noble,  Bietorical  Oen- 
ealogy  of  the  Royal  Bouee  of  Stewart  (London. 
179S) ;  Andrew  Stuart,  Genealogioal  Bittory  of 
the  Stuarts  (ib.,  1798);  Samuel  Cowan.  7*^ 
Boyal  Bouse  of  Stuart  from  its  Origin  to  the 
Accession  of  the  Bouse  of  Banover  (2  vols.,  lb., 
1906). 

STTT'ABT,  Ladt  Ababeixa,  or  Amuttta 
(1675-1615).  The  daughter  of  Charles  Stuart, 
Earl  of  Lennox,  a  younger  brother  of  Lord  Dam- 
ley  (q.v.).  She  was  next  in  the  line  of  succes- 
sion to  her  cousin  James  I  of  England,  and  her 
relationship  to  Elizabeth  gave  rise  to  plots,  in- 
cludiiw  one  by  Sir  Walter  Raleigh  in  1603,  to 
place  ner  on  the  throne.  Several  schemes  to 
marry  her  were  defeated  by  EtizabeUi,  but  in 
1610  her  secret  marriage  to  William  Seymour 
(q-v  )>  grandson  of  the  Earl  of  Hertford,  was 
discovered.  Seymour  was  imprisoned  in  the 
Tower  and  his  wife  put  in  the  custody  of  the 
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Bishop  of  Durham,  but  she  fled  to  a  French 
TMsel,  in  which  her  hitsband,  who  had  escaped 
from  the  Tower,  was  also  to  sail.  He  did  not 
reach  it,  but  took  another  vessel,  while  her  ship 
was  euttiired,  and  she  tipeat  the  lut  five  yean  oi 
her  life  in  the  Tower,  dying  insane.  Consult: 
£.  T.  Bradley,  The  Life  and  Letter*  of  Lady 
Arabella  Stuart  (London,  1889);  B.  0.  Hardy, 
Arab^la  Stuart  (ib.,  1913). 

STUABT.  Chajbles  Ehwabd  Louis  Phujp 
Casimib,  often  called  the  Yoitko  Psetendeb 
(1720-88).  A  claimuit  to  the  British  throne — 
the  eldest  son  of  James  Edward,  known  as  the 
Old  Pretender,  hom  at  Rome.  After  military 
service  on  the  Cmtinent,  Charles,  encouraged 
by  the  French  government,  decided  to  make  an 
armed  attempt  to  obtain  the  British  crown.  The 
French  aid  aid  not  come,  and  he  landed  almost 
alone,  Aug-  2,  1745,  on  an  islet  in  the  Hebrides. 
The  Higmand  clans  joined  him,  and  Charles 
pressed  on  to  Perth,  where  he  was  aided  by 
Lord  George  Murray.  The  government  troops 
were  defeated  at  Prestoiqtans,  Sept.  21,  174is, 
and  Carlisle  was  taken  in  November.  Lord 
George  Murray  outmanoeuvred  his  opponents, 
and  soon  had  a  clear  road  to  London.  Early  in 
December  the  Highlanders  were  in  Derby.  Panic 
prevailed  in  London.  But  England  did  not  wit- 
ness the  expected  Stuart  rising,  and  Murray 
was  cut  off  from  his  base  of  supplies.  In  conse- 
quence his  retreat  b^an  December  6,  the  Duke 
of  Cumberland  pursuing.  On  April  18  (new 
style  April  27),  1746,  ue  rebels  were  defeated 
at  Culloden  Moor.  From  April  to  September 
CSiarles  Edward  lay  concealed  in  the  north  with 
a  price  on  hie  head,  hunted  by  soldiers,  but  safe 
with  the  clansmen.  He  finally  reached  France 
after  many  hairbreadth  escapes.  Thereafter  his 
life  was  chiefiy  marked  by  dissoluteness.  He 
was  in  London  in  17S0,  and  again  in  1762  and 
1754,  in  the  vain  hope  of  fom^ing  another  ris- 
ing. In  1772  Charles  married  Louisa,  Princess 
of  Stolberg  (see  Albaht,  Louisa.  Maioa  Cabo- 
lznb),  but  owing  to  his  bmtality  they  separated 
in  1780.  Thereafter  Charles  lived  chiefly  at 
Florence  in  the  company  of  a  daughter  bcoii  to 
him  by  Miss  Walken^aw,  his  mistress.  He 
died  at  Rome.  Consult:  A.  C.  Ewald,  Life  and 
Timet  of  Prince  Charlee  Stuart,  Count  of  Al- 
bany (2  vols.,  London,  1875) ;  Andrew  Long, 
The  Prince  Oharle»  Edward  (ib.,  1900). 

STUAKT,  Chaeleb  Macaulat  (1853-  ). 
An  American  Methodist  Episcc^al  clergyman, 
editor,  and  educator,  bom  in  Glasgow,  Scotland. 
He  graduated  from  Kalamazoo  Collie  (Mich.) 
in  1880  and  from  Garrett  Biblical  Institute  in 
1883.  From  1896  to  1909  he  was  professor  of 
sacred  rhetoric  in  Garrett  Biblical  Institute,  and 
then  for  two  years  he  edited  The  Northweatem 
Chrittian  Advocate.  In  1911  he  was  chosen  pro- 
fessor of  rthics  and  philoec^hy  of  religion  in 
Wesleyan  Unlveraity,  and  later  in  the  same  year 
he  was  elected  president  of  Garrett  Biblical 
Institute.  He  edited  The  Methodiet  Bymnal 
(1905)  and  The  Manifold  Message  of  the  Ootpel 
(1913),  and  wrote:  The  Life  and  Selected  Writ- 
ings of  Francis  Dana  Hemenway  (1896),  with 
C.  F.  Bradley  and  A.  W.  Patten ;  Gospel  Singers 
and  their  Songs  (1891),  with  F.  D.  Hemenway; 
The  Vision  of  Christ  and  the  Poets  (1896); 
Btory  of  the  Masterpieces  (1912) ;  In  Memoriam 
Charles  J.  Little  (1012). 

STUABT,    EuzABviH    (1696-1662).  See 

STUABT,  GiLBUT  (176S-1828).    An  early 


and  important  American  portrait  painter.  He 
was  bom  at  Middletown,  near  Newport,  R.  I., 
Dec.  3,  17S5,  and  painted  his  first  portraits 
when  only  13,  having  had  no  instruction.  In 
1770  he  was  befriended  and  taught  by  Cosmo 
Alexander,  who  took  htm  to  Seotuind,  bat  iqxm 
Alexander's  death  Stuart  was  forced  by  poverty 
to  return  to  America  after  a  year's  absence.  A 
maturing  talent  brought  him  frequrat  commis- 
sions, and  in  1776  he  went  to  London  for  fur- 
ther study.  After  much  adversity,  diu-ing 
which  he  supported  himself  for  a  time  as  an 
organist,  in  1778  he  formed  the  acquaintance  of 
Benjamin  West,  wilJi  whom  he  lived  and  worked 
for  four  years.  He  then  began  portrait  paint- 
ing independently,  and  soon  became  very  suc- 
cessful, living  in  a  most  lavish  manner.  After 
a  stay  of  five  years  in  Dublin,  whither  he  went 
in  1787  to  escape  his  debts  and  other  entangle- 
ments, he  returned  to  America  in  1792,  his  im- 
pelling motive  being  to  paint  the  portrait  of 
Washington.  He  remained  in  New  York  for 
two  years,  then  removed  to  Phlladdphia,  where 
the  first  Washington  portrait  ms  painted  in 
1796;  at  a  still  later  period  he  lived  in  the  city 
of  Washington,  and  finally  from  1806  in  Bos- 
ton, where  he  died.  The  Stuart  portraits  of 
Washington,  representing  the  subject  in  the 
later  years  of  his  life,  are  the  most  famous  of 
both  artist  and  sitter.  One  of  the  best  is  the 
well-known  "Gibbe-Channing"  portrait,  now  in 
the  Metrqrolitan  Museum,  Kew  York,  After 
1796  he  painted  the  portrait  known  as  the 
"Athensum"  portrait  (Boston  Muslim),  show- 
ing the  left  side.  A  full  loigth  was  painted  for 
the  Marquis  of  Lansdowne  m  1796.  Nearly  40 
replicas  of  his  various  Washington  pormiits 
have  been  traced.  The  historical  eocfeties  of 
Boston,  New  York,  and  Philadelphia,  and  other 
American  collections  have  many  examples  of  his 
work. 

Stuart  was  an  entirely  independent  and  orig- 
inal master.  His  execution  is  Barprisingly  sure, 
the  color  pure  and  delicate,  with  a  pleasing 
freshness  and  diffused  light  ^ects.  He  devoted 
his  chief  attention  to  the  heads,  which  are  ren- 
dered with  force  and  truth,  and  admirably  char- 
acterized, the  remainder  of  the  picture  being 
treated  as  merely  accessory.  The  list  of  his 
sitters  includes  the  first  five  presidents  of  the 
United  States,  Edward  Everett,  John  Jay,  Jacob 
Astor,  Judge  Story,  W.  E.  Channing,  Josiah 
and  Edmund  Qnincy,  0.  H.  "Pwry,  Jerome  and 
Madame  Bonaparte.  He  is  especially  well  repre- 
sented in  the  Metropolitan  Museum,  by  the  early 
portraits  of  Josef  de  Jaudenes  y  Nebot,  then 
Spanish  charg£  d'affaires,  and  his  wife,  and 
by  many  others,  including  a  second  strong 
likeness  of  Washingt<Hi  dated  1803.  Dur- 
ing his  residence  in  England  he  painted  King 
Geoige  in,  also  Geonn  IV  while  Prince  of 
Wales,  Louis  XVI  of  France  (at  Paris),  Mrs. 
Siddons,  Sir  Joshua  Reynolds,  Benjamin  West, 
and  many  others.  Consult:  Mason,  Life  <tnd 
Works  of  Gilbert  Stuart  (New  York,  1879); 
Masters  in  Art,  vol.  vi  (Boston,  1907);  C.  H. 
Caffin,  American  Masters  of  Painting  (New 
York,  1913) ;  Samuel  Isham,  Historjf  of  Ameri- 
can Painting  (ib.,  1915). 

STUABT,  Hbnbt.   See  DuiruT,  Lmd. 

STUABT,  Hekbt  BBinszoT  Habia  Clbhent, 
Cardinal  York  (172S-I807).  The  second  son  of 
James  Edward  Stuart,  the  Elder  Pretender. 
See  Stuabt. 

STUABT,  James.  Rc^t  oi  Bootland  after 


Digitized  by 


Google 


STTJAB.T 


607 


STUAST 


the  abdication  of  Queen  Mary.  See  Hubut  OB 
MoBAT,  Jaubs  Stuabt,  Eael  of. 

8TUABT,  Jahis  (1713-88).  An  English 
painter,  srcbgeologist,  and  architect,  bom  in 
Linidon.  Until  nearly  30  years  of  age  he  was  a 
poor  fan  painter,  but  in  1741  he  found  means 
to  go  to  Borne,  where  he  studied  Latin  and 
Oreoc  and  became  Intemted  in  arelueol^^. 
From  1751  to  1765,  with  Nicholas  Revett,  he 
studied  antiquities  in  Athens.  Upon  their  re- 
turn to  England  ihe^  publiBhed,  through  the  en- 
couragement and  aid  of  the  Society  of  Dilet- 
tanti, The  Antiquitiee  of  Athens,  Measured  and 
Delineated  by  James  Stwtrt,  FJt£.  and 
and  2fiohoUu  Revett,  Painters  and  Arohiteots 
(1762).  The  book,  as  the  earliest  aoenrate  ae- 
count  of  the  monnmente  of  Athens,  attracted 
widespread  attention;  it  still  has  great  value. 
Through  its  influence  the  classical  style  in  archi- 
tecture became  widely  popular.  A  second  vol- 
ume of  the  Antiquities  was  published  posthu- 
mously in  1789,  a  third  in  1796,  and  a  fourth 
in  1814.  A  third  edition  of  the  first  three  vol- 
umes was  published  in  1841  for  Boiin's  IlUu- 
trated  lAbnr]/. 

STITABT,  SB  Jamxb  (1780-1853).  A  Canar 
dian  jurist  and  statesman.  He  was  bom  at 
Fort  Hunter,  N.  Y.,  was  educated  at  King's 
College,  Windsor,  Nova  Scotia,  and  was  called 
to  the  bar  in  1801.  Having  attained  a  wide 
reputation  as  a  successful  lawyer,  he  represented 
Montreal  in  the  Lower  Canada  House  of  As- 
sembly in  1808-17,  and  was  leader  of  the  Eng- 
lish party  who  aiined  at  predominance  in  the 
Legislature  and  the  reunion  of  the  two  provinces. 
He  went  to  England  in  1822  to  advocate  his 
views,  and  in  1826  was  appointed  Attorn^* 
General  for  Lower  Canada.  By  reason  of  his 
independent  attitude  he  was  suspended  from 
office  in  1831  by  Lord  Aylmer,  the  Qoveraor- 
General,  and  the  suspension  was  afterward  con- 
finned  by  the  British  Colonial  Secretary.  Lord 
Durham,  however,  in  1838  approved  of  Stuart's 
course  and  appointed  him  Chief  Justice  of  Lower 
Canada.  Stuart  drafted  the  Act  of  Union  which 
became  lav  In  1841.  He  was  made  a  baronet  in 
1840. 

STUABT,  JAUE8  Swell  Bbown  (1833-64). 
An  American  soldier,  prominent  in  the  Ccmfed- 
erate  cavalry  during  the  Civil  War.  He  was 
born  in  Patrick  Co.,  Va.,  attended  Emory  and 
Henry  Coll^,  and  graduated  at  the  United 
Sfotee  Militaiy  Acaden^  in  1864.  He  was 
lieutenant  on  ihe  Texas  frontier,  takii^  part 
•gainst  the  Ajiaehe.  In  1857  his  regiment  was 
salt  to  Kansas  to  maintain  peace,  and  later 
he  served  against  the  Cheyenne.  In  1869  he 
was  eent  out  from  Washington  to  assist  Col. 
R.  E.  Lee  in  tiie  putting  down  of  the  John 
Brown  raid  at  Harper's  Ferry.  In  April,  1861, 
be  was  promoted  to  Uie  rank  of  captain,  but  re- 
signed from  the  United  States  army  u^on  re- 
caving  notiee  of  the  secession  of  ViTvinia,  and 
was  eommissitmed  lieutenant  colonel  of  Vir^ 
glnia  troops.  At  the  first  battle  of  Bull  Run 
he  won  distinction  as  a  cavalry  commander,  and 
became  brigadier  general,  in  charge  of  the  cav- 
alry brigade  of  the  Army  of  Northern  Virginia. 
He  made  successful  raids  and  was  in  the  Seven 
Days'  Battle.  In  July,  1862,  he  was  commis- 
sioned major  gweral  of  cavMry,  and  afterward 
made  a  dash  upon  General  Pope's  headmiarters, 
makinir  prisoners  of  several  of  his  staff.  ThiB 
was  followed  the  same  ni^ht  by  a  raid  <m  Manas- 
sas Junetion.   He  was  distinguished  in  the  sec- 


ond battie  of  Bull  Run  and  at  Antietam,  made 
a  raid  into  Pennsylvania,  guarded  the  Confed- 
erate right  at  Fredericksburg,  and  aided  Stone- 
wall Jackson  at  Chancellorsville.  After  the 
death  of  Jackson  and  the  wounding  of  A.  P.  Hill, 
he  commanded  Jackson's  corps  temporarily.  He 
took  part  in  Lee's  Get^yEbmg  campaign.  In  the 
Wilderness  he  won  several  sueceases;  and  when 
Sheridan  advanced  upon  Richmond  Stuart  con- 
fronted him  at  Yellow  Tavem,  where  the  Con- 
federates were  defeated  and  General  Stuart  mor- 
tally wounded.  He  died  May  12,  1864.  Con- 
sult H.  B.  McClellan,  Life  and  Campaigns  of 
Major  General  J.  E.  B.  Stuart  (Boston,  1886). 

STUABT,  Jahbs  Fbaivois  Edwabd  (1688- 
1766).  The  son  of  James  II  of  England  by  his 
second  wife,  Mary  Beatrice,  daufmter  of  the 
Duke  of  Modena,  known  as  the  Chevalier  St. 
George,  or  the  Old  Pretender.  Prince  James, 
bom  but  a  few  months  before  his  father's  de- 
thronement, was  groundlessly  alleged  to  be  a 
supposititious  child,  and  was  involved  in  his 
father's  exclusion  from  the  crown.  In  1716  his 
party,  known  in  history  as  the  Jacobites,  en- 
deavored to  plaee  him  cm  tiie  tiircaie  by  foree. 
In  Scotland  the  Earl  of  Mar,  with  about  5000 
men,  was  checked  1^  royal  forces  under  the  Duke 
of  Argyll  at  Sberiffmuir  (q.v.),  and  in  Ehigland 
the  rising,  headed  by  the  l£ax\  of  Derwentwater, 
ended  by  the  surrender  of  the  insurgents  at 
Preston,  when  Lords  Derwentwater  and  Ken- 
mure  were  beheaded  and  others  executed  and 
attainted.  James  escaped  to  France,  and  later 
resided  in  olMCurity,  principal^  at  Swne.  In 
1710  he  married  one  of  the  wealthiest  heiresses 
in  Europe,  Maria  Clemratina  Sobieski,  grand- 
daughter of  John  Sobiedci,  King  of  Poland.  His 
son  Charles  Edward  was  the  Young  Pretender. 
Consult:  Martin  Haile,  James  Francis  Edward 
(New  York,  1907) ;  Alice  Shield,  The  King  over 
the  Water  (ib.,  1907). 

STUABT,  John.   See  Btttb,  third  Eabl  or. 

STUABT,  JoHlT  McDouau.  (1816-66).  A 
British  ocplorer,  bom  at  Dysart,  in  Fifeabire. 
"bi  1838  he  emigrated  to  South  Australia  and  in 
1868  b^an  hla  work  of  exploration  in  Caitral 
Australia.  In  October,  1861,  he  started  north- 
ward, and  in  July,  1862,  arrived  at  Van  Diemen's 
Gulf.  For  this  exploit  he  received  from  South 
Australia  the  grant  of  £2000,  offered  to  the  first 
colonist  who  crossed  the  continent.  He  published 
Ewploratione  in  Australia  (2d  ed.,  1865). 

STUABT,  Mabt.  See  Mabt  Stuabt. 

STUABT,  Mosn  (1780-1862).  An  Ameri- 
can scholar  and  teacher.  He  was  born  at  Wil- 
ton, Conn.,  and  graduated  at  Yale  in  1700.  He 
abandoned  law  for  theology.  He  was  pastor  of 
a  church  in  New  Haven  (1806-09),  but  is  best 
known  for  his  service  as  professor  of  sacred 
literature  at  Andover  Theolo^cal  Seminary 
(1810-48).  He  was  an  inspiring  teacher,  an 
indefatigable  student,  and  one  of  the  first  to 
make  German  scholarship  known  in  America. 
He  prepared  several  Hebrew  grammars,  the  last 
being  a  translation  of  ROdiger's  Geaenius 
(1846).  With  Edward  Robinson  he  translated 
Winer's  grammar  of  New  Testamrait  Greek 
(1825),  and  he  also  translated  writings  of  John 
and  otiiers  on  methods  of  biblical  study  (1821), 
and  Emesti's  Elements  of  Interpretation  ( 1822 ) . 
A  volume  of  Eseegetical  Essays  was  published  in 
1867.  Consult  Williston  Walker,  Ten  Sev  Eng- 
land Leaders  (New  York.  1901). 

STUABT,  ButhMoEubbt  (1866-  ).  An 
American  story  writer,  whose  richly  hnmorotu 
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negro  Bketcfaes  have  a  leading  place  among  their 
kind.  She  was  born  in  Avoyelles  PariBh,  La., 
and  was  educated  at  New  Orleans.  In  1879 
she  waa  married  to  Alfred  O.  Stuart,  a  cotton 

Slanter.  In  later  life  she  made  her  home  in 
few  York  CSi'^.  Among  her  publications  are: 
A  Golden  Wedding  amd  Other  Tales  (1893); 
Carlotta's  Intended  (1894) ;  The  Story  of 
Babette  (1894) ;  Sonny  (1896) :  In  Simkinsville 
(1897);  Moriah's  Mourning  (1898);  Holly  and 
Pizen  (1899);  The  Woman's  Exchange  (1899); 
Tiapoleon  Jackson  (1902);  George  Washington 
Jonea  (1903);  The  River's  Children  (1904); 
Beoond  Wooing  of  Balvna  Sue  (1906);  Aunt 
AmUy'a  SUver  Wedding  (1908) ;  Bowny't  Father 
(1910) ;  Daddy-Do-Funny's  Wisdom  Jingles 
(1913) ;  (7oooon(1915) ;  Plantatum Songs  {1916) . 

STUABT-JONES.  Hesbt  (1867-  ).  An 
English  classical  scholar,  born  at  Leeds.  He 
was  educated  at  Rossall  School  and  at  Balliol 
College,  Oxford.  In  1903-05  he  was  director  of 
the  British  School  of  Classical  Studies  at  RtHue. 
Of  Trinity  College,  Oxford,  he  wu  *  fellow  from 
1890  to  1906,  and  in  1911  was  elected  research 
fellow,  to  undertake  a  revision  of  Liddell  and 
Scott's  Greek  Lexicon.  His  publications  in- 
clude: Select  Paesages  of  Ancient  Writers  Illus- 
trative of  the  History  of  Greek  Sculpture 
(1895);  The  Roman  Empire  (1908);  Classical 
Rome  (1910) ;  Catalogue  of  Ancient  Sculptures 
in  the  Oapitoline  Museum  at  Rome  (1912); 
Companion  to  Roman  History  (1012). 

SFCTBBS,  CuBUEB  Williuc  (1846-1912). 
An  English  divine  and  author,  bom  in  Liver- 
pool. He  graduated  at  Sidney  Sussoc  College, 
Cambridge,  in  1868.  Thereafter  he  held  various 
livings  in  the  Anglican  Church  until  1894,  when 
he  was  appointed  Dean  of  Ely.  After  1906  he 
was  Bishop  of  Truro.  Among  his  writings  are: 
Christ  and  Democracy  (1883);  OoiPs  English- 
men { 1887 ) ;  The  Land  and  the  Labourers 
(1890) ;  Christ  and  Economics  (1893) ;  Christut 
Imperator  (18M);  Oha/ries  Kingsleg  and  the 
Christian  Social  Movement  (1898);  7*^0  jBoomiI 
Teaching  of  the  Lord's  Prayer  (1900);  Pro 
Patria  ( 1900) ;  Cambridge  and  its  Story  { 1904; 
3d  ed.,  1912)  ;  The  Christ  of  English  Poetry 
( 1905 ) .  He  is  also  the  author  of  four  volumes 
of  verse.  The  Conscience  (1884),  Brightnoth's 
Prater  (1899),  Castles  in  the  Air  (1904),  and 
CoDMCh  Bells  (1910).  A  selection  of  his  Ser- 
mons, Bpeeekea,  and  Pasitoral  Letters  was  pnb- 
lished  in  1016. 

STUBSS,  Oe(«oe  (1724-1806).  An  English 
animal  painter,  engraver,  and  anatomist.-  He 
was  bom  in  Liverpool,  and  after  studying  in- 
dependratly  in  England  and  Ital^,  became  the 
chief  pioneer  of  animal  painting  in  Great  Brit- 
ain. In  1768  he  began  his  famous  Anatomy  of 
the  Horse  (ctHiipIeted  1766)  for  which  he  drew 
and  engraved  all  the  plates.  He  did  some  cari- 
ous work  in  enameling  on  large  plates  and 
painted  and  engraved  rustic  and  classical  pic- 
tures,  but  is  celebrated  chiefly  for  his  paintings 
of  horses  which,  although  of  a  type  now  obso- 
lete and  somewhat  cmae  in  color,  have  never 
been  surpassed  for  trath  and  accuracy.  He  is 
represented  in  South  Kensington  Museum  and 
the  National  Gallery,  but  bis  best  known  pic 
tures,  including  "The  Groevenor  Hunt,"  "Horse 
Affrighted  by  a  Lion,"  "Warren  Hastings," 
"Horses  Fighting,"  and  16  famous  race  horses 
are  in  private  collections. 

STUBB8,  or  STUBBE,  J0H17  (c.l643-I69I). 
An  English  Puritan  zealot,  bora  in  Norfolk.  He 


was  possessed  of  a  fiery  zeal  against  Catholicism, 
and  was  so  opposed  to  the  Queen's  proposed  mar- 
riage with  the  Duke  of  Anjou  that,  in  1679,  he 
published  a  pamphlet  entitled  The  Disooverie  of 
a  Gaping  Gulf  wherein  England  i*  like  to  he 
Swallowed  by  Another  French  Marriage  if  the 
Lord  Forbid  not  the  Banes  by  Letting  her 
Majestic  see  the  Sin  and  Ptmishment  thereof. 
Though  the  pamphlet  spoke  of  the  Queen  in  re- 
spectful and  loyal  terms,  Stubbs,  his  publisher, 
and  the  printer  were  found  guilty  on  a  charge  of 
disseminating  seditious  writings  and  were  sen- 
tenced to  IiaTe  their  rij^t  hands  cut  off.  This 
cruel  punishment,  was,  tn  fact,  inflicted  upon 
Stubbs  and  the  publisher  in  the  market  place  at 
Westminster.  Stubbs  was,  Iiowever,  loyal  to  the 
Queen. 

STUBBS,  or  STTIBBBR,  stiibz,  Pbiup 
(C.1555-C.16I0).  An  English  Puritan  pamphlet- 
eer. In  1583  he  wrote,  in  denunciation  of  the 
social  follies  and  vices  of  the  age.  The  Anatomie 
of  Abuses;  and  in  the  same  year  published  The 
Rosarie  of  Christian  Praters  and  Meditations. 
He  wrote  also  A  OhristaU  Glatse  for  Christian 
Women  (1690),  and  numerous  pamphlets.  Both 
The  Anatomic  and  A  OhristaU  Glaeae  were  very 
popular,  and  were  several  times  republished. 
The  former  was  reprinted  in  1836  by  Trumbull, 
and  both  were  edited  with  forewords  and  notes 
by  Dr.  F.  J.  Fumival  (2  vols.,  1877-82).  Con- 
sult vol.  iz  of  Hmry  Morley's  English  Writers 
(London,  1892). 

STUBBS,  WnxuH  (1826-1901).  An  Eng- 
lish historian  end  prelate.  He  was  bora  at 
Knaresborough,  in  Yorkshire,  and  educated  at 
Ripon  Grammar  School  and  at  Christ  Church, 
Oxford,  being  elected  to  a  fellowship  at  Trinity 
in  the  ^ear  of  his  graduation  (1848),  and  or- 
dained in  the  same  year.  His  Registrum  Sacrum 
Anglioanum,  a  calendar  of  the  English  bishcms 
from  St.  Augustine  (1868),  won  for  him  the 
appointment  of  librarian  at  Lambeth  Palace.  In 
1866  he  was  appointed  resius  professor  of  mod- 
ern history  at  Oxford,  and  during  the  18  years 
of  his  tenure  he  had  an  exceedingly  wide  influ- 
ence on  historical  study  in  England.  His  great 
Constitutional  History  of  England  (1874-78: 
9th  ed.,  1913)  at  once  took  rank  as  the  standard 
authority  on  the  subject.  He  was  appointed 
canon  of  St.  Paul's  in  1879,  Bishop  of  Chester  in 
1884,  and  Bishop  of  Oxford  in  1889.  His  his- 
torical work  was  all  of  the  careful  modern  type, 
based  on  fiiithful  study  of  ccaitemporarT  doeo- 
menta,  many  valuable  specimens  of  wiich  he 
edited.  His  Historical  Introductions  to  the  Rolls 
Series  have  been  published  in  one  volume  (ed. 
Hassall,  London,  1903).  Other  notable  works 
are:  Seventeen  Lectures  on  the  Study  of  Medi- 
ceval  and  Modem  History  (1888;  3d  ed.,  1900) 
and  Councils  and  Ecde^astical  Documents  Re- 
lating to  Great  Britain  and  IrOand,  edited  with 
A,  W.  Haddan  (1869-73).  Posthumons  worics 
are:  Lectures  on  European  History  (1904) ;  Let- 
ters 1825-1901  (1905) ;  Lectures  on  Early  Eng- 
lish History  {\906)  ;  Ordination  Addresses 
(1901),  Visitation  Charges  (1904),  and  Ger- 
many in  the.  Middle  Ages  (1908).  Consult 
Gross,  Sources  and  Literature  of  English  His- 
tory (New  York,  1900),  and  W.  H.  Hutton, 
Letters  of  WUliam  B^bbe  (London,  1906). 

STUCCO  (It.,  from  OHO.  stuoiAi,  Oer. 
Stuck,  piece,  patch;  connected  with  Ger.  Stodb, 
Eng.  stock,  stake,  club).  A  term  applied  s<»ne- 
what  indisoriminately  to  the  finer  and  more  dur- 
able kinds  of  planer  and  plastering,  both 
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for  external  and  internal  use.  In  Europe,  espe' 
cially  southern  Euro^,  it  forms  the  most  common 
finish  for  the  exteriors  of  ordinary  buildings, 
especially  in  cities,  where  it  is  employed  even 
for  those  of  a  monumental  type,  as  in  Vienna, 
and  its  use  for  the  like  purpose  is  increasing  in 
the  United  States.  Exterior  stucco  usually  has 
a  good  proportion  of  cement  in  its  con^toeition, 
and  should  be  applied  in  several  coats.  It  may 
be  kaleomined  or  painted  with  oil  paint. 
Sgraffito  (q.T.)  decoration  is  frequently  used 
iip<m  stucco  in  Italy.  IVtr  interior  work  it  is 
used  with  an  admixture  of  plaster  of  Paris 
(q.v.)  or  fine  marble  dust,  and  is  then  capable 
of  receiving  a  high  finish,  and  even  of  being 
polished.  Scagliola  or  imitation  marble  is  a 
variety  of  stucco.  The  Greeks  used  stucco  to 
give  a  finer  surface  to  their  coarse  stonework, 
even  in  their  columns,  before  the  finer  marbles 
were  used.  The  Romans  of  the  Republican 
period  often  stueooed  tiie  exterior  surfaces  of 
tiiar  temples.  Stucco  was  later  used  for  interior 
decoration  both  of  vaults  and  ceilings,  molded 
while  wet  into  exquisite  designs  in  low  relief 
(e.g.,  Pompeii  and  Roman  thermse),  tombs  (on 
tile  Via  Latina),  and  private  houses.  Those 
found  near  the  Famesina  in  Rome  and  now  in 
the  Museo  delle  Terme  are  among  the  most 
charming  decorative  works  of  any  period.  Early 
Christian  art  continued  the  style,  as  it  shown 
by  the  well-preeerred  internal  decorattcm  of  the 
Mptistery  of  the  cathedral  in  Bavenna.  It  was 
ntrt  unknown  to  Uie  Middle  Ages,  witness  tiie 
angels  in  the  churdi  at  Hildesheim,  and  it  again 
beoune  popular  durfa^  the  Renaissance,  bevng 
profusely  used  in  the  ceilii^  of  the  later  period, 
often  with  rococo  des^^ 
STUCK,  ehtpk,  Fbajiz,  Knight  von  (1863- 
).  A  German  painter  and  sculptor,  one 
of  the  most  prominoit  Oerman  artists  of  his 
time.  Bom  at  Tettenweis,  Bavaria,  the  son  of 
a  miU»,  he  studied  at  the  Munich  Academy 
under  Lindenschmit,  but  was  most  influenced 
hy  tiie  works  of  BOcklin,  and  became  first  known 
through  his  drawings  for  Fliegmde  Bl&tter,  and 
the  two  series  of  art-industrial  designs  which 
appeared  in  Vienna  imder  the  titles  Allegorien 
mtd  Embletne  and  Titel  wnd  Vignetten.  His 
first  paintings,  "The  Guardian  of  Paradise," 
"Innocentia,"  and  ''IHghtii^  Fauns,"  exhibited 
in  Munich  in  1889,  were  awarded  the  gold  medal, 
initiating  a  series  of  artistic  successes  attendant 
upon  his  wdl-known  landscapes  enlivened  with 
centaurs,  fauns,  and  nymphs,  and  his  impressive 
delineations  of  human  passions.  Of  the  latter 
the  figure  of  "Sin"  (1893),  Eve  enfolded  by  a 
huge  serpent,  and,  on  a  larger  scale  the  allegory 
of  "War"  (1894),  both  in  the  Pioakothek  at 
Munich,  have  become  particular^  famous.  In 
the  meanwhile  he  had  painted  "Expulsion  from 
Paradise."  a  "Pietft"  (1892),  and  ^'CruciflxioD" 
(1892,  Stuttgart  Museum),  a  startiing  devia- 
tion from  the  traditional  treatment  of  this  sub- 
ject. Continued  prt^ess  in  the  artist's  power 
of  expression  was  shown  in  "The  Sphinx"  (1895, 
National  Museum,  Budapest),  "Evil  Conscience" 
(1896),  and  "Procession  of  Bacchantes"  (1897, 
Bremen)  ;  and  in  such  later  productions  as 
"Pan"  (1908),  "Scherio"  (1909),  "Innocentia," 
"Pallas  Athene,  Spring  Procession"  (1«09),  and 
"The  Wounded  Amanm."  Among  his  very  in- 
dividual portraits  are  several  of  himself,  one  of 
his  wife,  and  one  of  Fritz!  Scheff.  His  plastic 
wOTk,  small  figures  in  bronze,  exhibits  the  same 
powerful  realism  in  the  treatment  of  form  as 


do  his  paintings.  A  characteristic  example  is 
the  statuette  of  a  "Faun"  (National  Gallery, 
Berlin;  replicas  Kunstiialle,  Hamburg,  and  Na- 
tional Museum,  Budapest).  One  of  the  original 
leaders  in  art  Secession  (q.v.).  Stuck  at  first 
met  with  much  hostility,  but  later  came  to 
be  considered  one  of  the  great  leaders  in  Ger- 
man art.  He  received  the  highest  awards,  be- 
came a  member  of  the  principal  German  acad- 
emic and  secessionist  societies,  a  knight  of  sev- 
eral German  and  foreign  orders,  and  professor 
in  the  Munich  Acadraiy.  His  art  captivates  by 
the  power  and  originality  of  its  design  and  ojy 
its  strong  decorative  qualities.  Although  the 
color  lacks  charm,  it  is  quite  appropriate  to  the 
weird  character  of  his  eubjects.  His  drawings 
are  of  great  power  and  his  etchings  important. 
Consult  O.  J.  Bierbaum,  "Stuck,"  in  KUnatler- 
MonograpMen,  vol.  xlii  (Bielefeld,  1899).  For 
his  drawings  see  H.  W.  Singer,  Franz  Stuck: 
Zmchnungen  (Leipzig,  1912),  and  for  repro- 
ductions of  his  entire  works  the  large  publica- 
tion by  Hanfstangl  (Munich,  1909). 

STUCK,  Hudson  (1863-  ).  An  Ameri- 
can Protestant  Episcopal  clergyman  and  alpin- 
ist. He  was  bom  in  England,  but  came  to  the 
United  States  in  1885,  and  in  1892  graduated 
from  the  theological  department  of  the  Uni- 
versity of  the  South  (D.I>.,  1907).  Ordained  a 
deacon  and  priest,  he  was  rector  of  Grace  Church, 
Cuero,  Tex.,  in  1802-94,  then  served  as  dean  of 
St.  Matthew's  Cathedral  at  Dallas,  Tex.,  until 
1004,  and  thereafter  was  archdeacon  of  the 
Yukon.  Archdeacon  Stuck  was  a  deputy  to  the 
General  Convention  of  his  church  in  1898,  1901, 
and  1913.  On  June  7,  1913,  with  three  com- 
panions, Harry  Karetens,  Robert  G.  Tatum,  and 
Walter  Harper,  he  reached  the  summit  of  the 
highest  peak  of  the  Denali  or  Moimt  McKinley 

froup  in  Ala^a  (c.20,500  ft.),  his  part^  being 
he  first  to  perform  this  feat.  Preliminary 
preparations  for  the  climb  were  made  in  the 
winter  of  1912-13,  the  ascent  from  the  lowest 
base  camp  was  b^un  April  11,  and  on  May 
3  the  party  had  established  its  immediate  climb- 
ing base  at  the  head  of  the  Muldrow  glacier. 
On  North  Peak  (c.20,000  ft.)  a  flagstaff  left  by 
the  Pioneer  En>edltion  in  1910  was  found.  On 
South  Peak,  the  ultimate  goal,  the  corrected 
mercurial  barometer  reading  was  13.6  inches  and 
water  boiled  at  174.9*.  ni  recognition  of  his 
achievement,  Archdeacon  Stuck  was  elected  a 
fellow  of  the  Royal  Geographical  Society,  Lon- 
don. Consult  his  Ascent  of  Denali  [Mount  Mc- 
Kinley) (New  York,  1914).  He  published  also 
Ten  Thousand  Miles  u»th  a  Dog-Sled  (1914). 

STVCKBLBEBa.  sht^kVl-bSrE,  Ebnst  (1831- 
1903 ) .  A  Swiss  genre  and  historical  painter.  He 
was  bom  in  Basel,  and  studied  in  Bern  under 
Dietler,  and  in  Antwerp,  Paris,  Italy,  and  Mu- 
nich, where  he  won  a  gcdd  medal  in  1869.  His 
most  important  work  Is  the  frescoes  in  Tell's 
Chapel  on  Lake  Lucerne  (1878-87).  They  are 
well  composed  and  poetic  In  conception,  but  hard 
in  color.  He  also  painted  a  symbolic  fresco  in 
the  Basel  Gallery;  historical  pictures,  such  as 
"A  Helvetian  Sacrifice"  and  "Earthquake  in 
Basel"  ( Basel  Museum ) ;  Italian  scenes,  and 
serious  genre  scenes,  mostly  of  child  life.  These 
include  "The  Marionettes"  (Basel)  and  'nfouth- 
ful  Lore"  (Cologne). 

STUCKENBEBO,  stvk^tfQ-bSrg,  John  HE::tRT 
WiLBUBN  (1835-1903).  An  American  Lutheran 
clergyman  and  author,  bom  at  Bramsche,  Hano- 
ver.  He  emigrated  to  America  with  his  parents 
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in  hie  youth  and  settled  in  the  West,  graduated 
from  Wittenberg  College,  Ohio,  in  1857,  and 
etudied  in  the  uniTersities  of  Hall^  GMtingen, 
Berlin,  and  TObingem.  Coming  back  to  Amenea, 
he  was  ordained  a  Lutheran  minister  and  held 
pastoral  charges  in  Pennsylvania  and  Iowa.  In 
1873  he  was  made  pTofesaor  of  theology  in  Wit- 
tenberg Collie,  but  in  1880  went  to  Germany 
again,  where  he  became  pastor  of  the  American 
Chapel  in  Berlin.  After  many  years  in  this 
service  he  returned  to  America  and  took  up  his 
residence  in  Cambridge,  Mua.  His  later  years 
were  largely  devoted  to  the  study  of  theoretical 
sociolo£n%  to  which  he  made  valuable  contribu- 
tions. His  chief  works  are:  History  of  the 
Augsburg  Confession  (1880);  Ohrisnan  Soo^ 
ology  (1880) ;  Life  of  /mmamtel  Kani  (1882) ; 
Sociology  (1003). 

STUCIiEY,  fltOk'U,  or  STUXELY,  Thoiub 
( c. 1 525-78 ) .  An  English  adventurer.  Aboat 
1S52  he  went  to  France,  and  there  gained  the 
favor  of  the  King,  Henry  II,  who  sent  him  to 
England  to  obtain  infonnation  to  be  used  in  a 
prt^ected  attach  on  Calais.  Stncl^,  howev^, 
revealed  the  nature  of  his  mission  to  the  Eng- 
lish goTonment,  but,  instead  of  being  rewarded, 
was  imprisoned  in  the  Tower.  In  1563,  with 
the  patronage  of  Queen  Elizabeth,  he  pretended 
to  join  Ribault's  colonization  expedition  to  Flor- 
ida, but  instead  turned  privateer,  and  seized 
many  French,  Spanish,  and  Portuguese  vessels. 
After  two  years  of  this  life  he  was  seized  at 
Cork,  but  apparently  was  not  brought  to  trial. 
For  several  years  afterward  he  was  employed 
in  Irdand,  but,  having  intrigued  with  l^anish 
agents,  he  ultimately  fled  to  Spain.  In  1671 
Stucley  commanded  three  vessels  at  the  battle 
of  Lepanto,  and  seven  years  later,  while  in  the 
service  of  Sebastian  of  Portugal,  was  killed  in 
the  battle  of  Alc&zar  in  Morocco.  He  became  the 
hero  of  numerons  ballads  and  plays.  One  of 
these,  The  Famous  History  of  the  Life  and  Death 
of  Captain  Thomas  Stukely,  was  printed  "as  it 
hath  been  acted,"  in  London  in  1606.  It  was  re- 
printed in  Richard  Simpson's  School  of  Shake- 
speare (1878),  with  a  biography  ol  Stuidey  pre< 
fixed. 

STUDBOOE.  A  genealogical  record  of 
blooded  stock.  The  Britidt  Studbook  for  horses 
is  the  oldest  in  existence  and  was  first  com- 
menced in  1791.  All  the  facts  tiiat  are  in  ex- 
istence regarding  the  evolution  throuffh  sys- 
tematic breeding  of  the  modem  horse  is  obtained 
through  the  British  Studbook.  There  are 
records  for  cattle  and  dogs  in  America  and 
England. 

STUBBINa-BAIL    TACK    BBITO.  See 

Khottisq  and  Splicing. 

STTIDEB,  sht^RVdSr,  Bisithabd  (1794-1887). 
A  Swiss  geologist,  bom  at  BUren,  Canton  of 
Bern.  He  studied  at  Bern,  Ofittingen,  uid  Paris, 
and  in  1826  was  made  professor  of  mineralogy 
in  the  Bern  Academy,  later  becoming  professor 
in  the  University  of  Bern,  which  he  helped  to 
establish  end  where  he  labored  continuously 
until  1873.  Some  of  the  more  important  of  his 
works  are:  Beitrdge  eu  einer  Monographic  der 
Molasse  (1826) ;  Qeologie  der  xcestlichen  Schioei- 
zeralpen  (1834);  Lehrbuch  der  physikoHsohen 
Qeographie  und  Qeologie  ( 1844r-47 ) ;  Qwlogie 
der  Sohweie  { 1851-S3) ;  Zur  Qeologie  der  Bemer 
Alpen  (1866). 

STUDNICZEA,  stOOd-nltencA,  Franz  (1860- 
).  An  Austrian  claeeical  scholar,  bom  at 
Jada  He  studied  at  the  universities  of  Prague 


and  Vienna.  In  1869  he  became  professor  of 
classical  archaology  at  Freiburg,  in  1896  at 
Leipzig.  Later  he  became  director  of  the  Archee- 
ologleal  Institute  of  the  Univeraity  of  Leipzig. 
His  publications,  cMisisting  almost  wholly  of 
artiolee  in  the  learned  perio^cals,  include: 
Kyrene,  eine  altgrieehisate  OSttin  ( 1890) ; 
"TropKUm  Trajani,"  in  Abha/ndlungen  der 
SSchsitiien  GeseUschaft  der  Wissenadhf^en,  voL 
xxii  (1904);  "Kalamis,"  (ih.,  vol.  xxv,  1907); 
"Ara  Pacis  "  (ib.,  vol.  xxvii,  1909) ;  "Symposim 
Ftolomaios  II"  (ib.,  vol.  xxx,  1013). 

STUHLKANN,  shtOQl'inftn,  Fbahz  (1868- 
).  A  German  zoOlogiet  and  African  ex- 
plorer, bom  in  Hamburg.  After  studying  at 
TQbingen  and  Freiburg,  he  went  to  East  Africa 
in  1888,  and  during  the  revolt  of  the  Arabs  in 
1890  entered  the  Carman  corps  of  defense  as  a 
lieutenant,  and  was  severely  wounded  at 
Mlembule.  After  his  recoverr  he  joined  the  ex- 
pedition of  Emin  Pasha  to  tne  lake  rwion,  was 
sent  ahead  from  Undussnma  to  Lake  victoria, 
and  reached  the  coast  in  July,  1892,  at  Baga- 
moyo,  whence  he  returned  to  Germany  with  valu- 
able cartographic  material  and  rich  collections, 
to  which  he  added  copiously  on  another  trip  to 
German  East  Africa,  undertaken  in  1893-04  by 
order  of  the  government.  In  1008-10  he  was 
secretary  of  the  Colonial  Institute  in  Hamburg. 
He  published  ZoologistAe  Mr^Jmisse  einer  m  die 
Kiiatengebiete  von  Ostafrika  untemommenm 
Beise  188&~90  (1893-1901);  Mit  Emin  Ptuefta 
ins  Herz  von  Afrika  (1894) ;  Beitrdge  zur  ffut- 
turgeaohit^te  von  Ostafrika  (1909);  ete. 

STTTHLWEiaSENBtntO,  shti^Ms'en-bvrE 
(Hung.  Sz4kes-Feh4rvdr) .  A  royal  free  city, 
capital  of  the  county  of  the  same  name,  Hun- 

firy,  35  miles  southwest  of  Budajteat  (Map: 
imgary,  F  3).  The  eplscmal  pauce  and  ine 
cathedral  are  noteworthy  edifices.  The  manu- 
factures of  woolens,  silks,  and  knives  are  ex- 
tensive and  the  agricultural  intereato  prominent. 
Stuhlweissenburg  is  the  Alba  Regia  of  the  Ro- 
mans.  From  the  eleventh  to  the  sixteenth  cen- 
tury the  kings  of  Hungary  were  crowned  there; 
afterward  the  ceremonial  toc^  place  at  Presa- 
buig.  The  city  was  fadd  by  the  Turks  from 
1543  to  1688,  with  the  excention  of  the  period 
1601-02.  Pop.,  1900,  32,167;  1910,  36,626. 
8TUKELT,  Thomas.  See  Stdcut,  Tbokas. 
STUKBLT,  etflkni,  William  (1687-1766). 
An  English  antiquary,  bom  at  Holbeach,  Lin- 
colnshire. He  graduated  at  Bennet  (Corpus 
Christi)  College,  Cambridge,  in  1708.  With 
Roger  Gales  he  made  long  antiquarian  tours  in 
vanouB  parts  of  England.  Among  his  many  pub- 
lished works  are:  ^In  Aooount  of  a  Rommt 
Ten^le  and  Other  Antiquities,  near  Oraham's 
Dihe  M  Sootlamd  ( 1720) ;  ItineraTium  Ouriosum 
(1724;  2d  ed.,  1776);  Ston^tenge  (1740); 
Abury,  a  Temple  of  the  British  Druids  (1743) ; 
Palmographia  Britannioa  (1743-62);  The  Phi- 
losophy of  Earthquakes  (1760;  3d  ed.,  1756); 
The  Medallio  History  of  Marous  Aurot^  Fal^ 
rius  Carausius  (1767-69). 

STttLEB,  sbtvil^r,  Fbiedbich  Avoubt  (1800- 
65).  A  German  architect,  bora  in  MOhlhausen, 
Thuringia.  He  studied  in  Berlin  and  in  France 
and  Italy.  Appointed  court  in^>ector  of  build- 
ings at  Berlin  in  1830,  he  was  two  years  later 
put  at  the  head  of  the  architectural  commission 
of  the  Royal  Palace.  His  principal  buildings  in- 
clude the  New  Museum  (1843-56),  several 
churches,  and  parts  of  tlie  R^al  Palace  In  Bo-* 
lin,  the  Academy  of  Sciences  at  Budapest,  the 
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National  Museum  of  Stockholm  (1850-66),  the 
Museum  at  Co!(^e  ( 1856-61 ) ,  the  reconstructed 
Winter  Palace  at  St.  Petersburg,  the  UntTeraity 
at  KOnur^rg  { 1844-63 ) ,  and  the  reconstruction 
fif  the  Stolzenfela  Castle  and  the  ^>benn)lleni 
Castle  (18Sfr-67). 

STUIiL  TTintHfllTTrO.   See  Meiting. 

8TO  im-ITATiBKao,  ahtvm,  Kabe,  Fbbdi- 
NAND,  Babon  ton  (1836-1601 ) .  A  German 
manufacturer  and  political  leader,  bom  in  Saar- 
brticken.  He  studied  in  Bonn  and  Berlin,  and 
in  1858  became  the  head  of  the  family  firm  which 
had  for  many  years  owned  the  great  ironworks 
at  Neunkircben.  He  was  a  member  of  the 
Prussian  Chamber  from  1867  till  1870.  and  of 
the  Reidifltaff  from  1867  tlil  1881  and  front  1889 
till  hia  deaui.  in  1001,  and  was  one  of  the 
founders  of  the  German  Reichspartei.  In  1882 
he  became  a  member  of  the  Prussian  House  of 
Lords  and  was  created  Baron  in  1888.  Over  his 
thousands  of  workmen  he  exercised  a  paternalis- 
tic rule,  and  furnished  them  with  hospitals, 
technical  schools,  a  library,  model  dw^lin^, 
and  other  advantages.  He  was  bitterly  hostile 
to  Socialism. 

arUltXV,  shtvmpf.  Cabi:.  (1848-  ).  A 
German  paychologist  and  philosopher,  bom  at 
Wieaentheid,  Bavaria.  He  atudied  at  WOrz- 
burg  and  GOttingen,  being  especially  influenced 
by  the  teachings  of  F.  Brentano  and  R.  H.  Lotze. 
After  becoming  privatdocent  at  GSttingen  in 
1870,  he  was  appointed  to  the  chair  of  philoso- 
phy successively  at  W^zbiurg  (1873),  Prague 
(1870),  Halle  (1884),  Munich  (1880),  and  Ber- 
lin (1894),  where  he  instituted  the  psychologi- 
cal seminar.  In  1895  he  became  a  member  of  uie 
Prussian  Academy  of  Sciences,  and  in  1907-08 
was  rector  of  Berlin  University.  His  publica- 
tions inclnde  numerous  monogn4>hs  upon  psy- 
cholof[y,  sesthetics,  etbnolo^,  epistemology,  and 
especially  up<m  p^chological  acoustics.  They 
comprise:  Veber  den  paychologiscken  Vraprung 
der  Raumvorgtellung  (1873);  Tonpgychologie 
(1883^0) ;  Tafeln  xur  OeaolwAte  der  Philoso- 
pkie  <3d  ed.,  1010) ;  Payehologie  vmd  Erketint- 
mittheorie  U891);  BeitrSge  mr  AkutHk  tmd 
MuaiktPiatetuchaft  (1908-16);  PhUosophuche 
Beden  urtd  Vortr&ge  ( 1910 ) ;  Die  Anfange  der 
Mu*ik  (1911).  Stumpf  is  best  known  by  his 
contributions  to  the  psychological  study  of  sen- 
sations of  tone  and  their  use  in  music,  though 
his  later  philosophical  writdnga  attracted  wiSo- 
spread  attrition. 

STTXKDISTS,  shtQn'dista  (from  Ger.  Stunde, 
hour,  lesson;  so  called  from  their  meetings  to 
read  the  Bible).  A  Russian  sect  of  German 
origin.  It  has  gained  many  converts  among 
the  peasants  since  1870,  and  has  attracted  the 
hostile  attention  of  the  government.  The  Stund- 
ists  bear  some  resemblance  to  the  Baptists,  give 
to  the  Sacrament  a  purely  embolic  interpreta- 
tion, and  hold  communistic  views  concerning 
property.  Th^  are  most  numerous  in  Little 
Snasia  and  Bewarabia.  Consult  A.  F.  Heard, 
Th«  Ru$9ian  Church  and  Rueaitm  Diaaent  (Lon- 
don, 1887 ) ,  and  H.  Dalton,  Der  Btwiidiamua  m 
Riualand  (GQtersloh,  1896). 

STUPA,  stSQ^pft.  A  form  of  Buddhist  archi- 
tecture in  India.    See  Tope. 

STTTTABT,  Robebt  Fbedebio  (1857-  ). 
A  Canadian  meteorologist.  He  was  bora  near 
Toronto,  Ontario,  and  waa  educated  at  Upper 
Canada  Collie.  In  1872  he  entered  the  C«na- 
diui  meteorological  service  and  for  some  years 
was  senior  Ini^ector  and  probability  t^eer  at 


the  Toronto  Magnetic  Observatory.  In  1884-86 
he  went  to  Hu^n  Strait  with  the  expedition 
sent  to  report  cm  the  navigation  of  the  strait, 
and  waa  in  charge  of  the  chief  observation  sta- 
tion there.  In  1894  he  waa  appointed  superin- 
tendent and  director  of  the  meteorological  service 
of  the  Dominion  and  of  the  Magnetic  Observa- 
tory, Toronto.  He  was  president  of  the  Royal 
Astronomical  Society  of  Canada  in  1902-03  and 
of  the  Canadian  Institute  in  1906-07. 

STTTBDEE,  sttir'dd.  Sib  Fbedekice  Chables 
DovETON  (1869-  ).  A  British  naval  offi- 
cer. He  entered  the  navy  in  1871  and  early  saw 
service  in  Egypt.  In  1800-1902  he  waa  assis- 
tant director  of  naval  intell^ence.  Subse- 
quently he  served  as  chief  of  staff  of  the  Medi- 
terranean fleet  (1005-07)  and  of  the  Channel 
fleet  (1907).  As  rear  admiral  he  commanded 
the  Third  Cruiser  Squadron  in  1912  and  the 
Second  Cruiser  Squadron  in  1912-13.  Promoted 
vice  admiral  in  the  latter  year,  in  1914  he  be- 
came chief  of  the  war  statf  at  the  Admiralty. 
On  Nov.  1, 1914,  the  British  warsfalpa  ifonmotifA 
and  Good  Hope,  part  of  a  squadron  under  com- 
mand of  Sir  Christ^her  Cradocki  vrere  sunk  in 
an  action  off  the  Chilean  coast  by  a  German 
squadron  under  Admiral  von  Spee.  To  aven^ 
this  defeat  the  Admiralty  placed  Sturdee  in 
command  of  a  fleet  which  on  December  8  at- 
tacked and  destroyed  the  German  squadron  (ex- 
cept for  the  Dresden)  off  fhe  Falkland  Islands 
in  the  South  Atlantic,  sinking  the  cruisers 
BdMmhorat,  Oneiae»mt,  Lti/paig,  and  li&rnberg. 
The  I>retd«n  was  afterward  snnk  in  Chilean 
waters.  Von  Spee  waa  loet  with  his  flagship,  the 
Behamhorst.  Sturdee  received  the  K.C.B.  in 
1913  jmd  was  made  Baronet  in  1916. 

STUBDY.  A  parasitic  disease  of  sheep.  See 
GlD^  

STUBDZ^  atSSrd'zA,  Alexaitdeb  ( 1791- 
1864).  A  Moldavian  publicist  and  diplomat, 
who  was  educated  in  (jtermany  but  was  after- 
ward in  the  diplonstic  serrice  of  Russia.  Hia 
•ur  VHat  aetvel  de  I'Attemagne,  pub- 
lished at  the  Congress  of  Aix-Ia-Chapelle  in 
1818,  by  order  of  Alexander  I,  aroused  great  in- 
dignation in  Germany  because  of  the  unbecom- 
ing levity  with  which  its  author  arraigned  the 
German  national  character  and  branded  the  uni- 
versities as  hotbeds  of  the  revolutionary  spirit 
and  of  atheism.  In  1819  Sturdza  settled  at 
Dresden,  married  a  daughter  of  Hufeland,  and 
subsequently  retired  to  his  estate  of  Mansyr, 
Bessarabia,  end  later  to  Odessa,  ffia  wrltinga  in- 
clude, besides  the  work  mentitHied:  La  Oriee  en 
1821  (1822) ;  a  biography  of  Hufeland  (1837) ; 
and  (Euvrea  potthumes  r^igieuaea,  hiatoriquet, 
philoaophiguea  et  litt^raires  (1858-61). 

STUBI^A,  DnfETFEB  (1833-  ).  A  Ru- 
manian statesman  and  author.  He  studied  po- 
litical science  at  Munich,  CKtttingen,  Bonn,  and 
Berlin,  became  Minister  of  Public  Instmction  in 
1850,  and  was  one  of  the  most  zealous  promoters 
of  the  overthrow  of  Cuza  and  the  election  of 
Prince  Charles  of  Hohenzollern  in  1866.  In  the 
cabinet  of  Bratianu  (1876-88)  he  held  repeatedly 
ministerial  posts,  and  in  1895-96  presided  over 
a  National- Liberal  ministry.  Again  in  1897- 
99,  in  1901-04,  and  in  1907-09  he  held  the 
premiership,  together  with  the  portfolio  of  for- 
eign affairs.  He  wrote:  Ueberaicht  der  HUnzen 
und  MedaiUen  dea  Fiimteniuma  Rum&nien 
<  1874) ;  ha  matvftc  proffreaaive  de  la  Run^  awr 
le  Oamibe  (1878):  Europa,  JRuama,  Romania 
(1888) ;  La  qiuatiam  dm  portea  de  fer  et  dea 
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cataractea  du  Danube  (1899) ;  Charles  1^  roi  de 
Roumanie  (1899  et  Beq.)- 

STUBE,  BUSt^re.  A  noble  family  of  Sveden 
which  played  a  very  prominent  part  in  the  af- 
fairs of  that  country  in  the  fifteenth  and  six- 
teenth centuries  and  became  extinct  in  1616.  Its 
chief  repreeentativefl  were:  (I)  Stek  STmtE  the 
Elder  (died  1603).  He  was  a  b(hi  of  Gnstaf  Store 
and  the  nephew  of  Kins  Charles  VIII,  on 
whose  death,  in  1470,  ne  became  Regent 
of  Sweden,  in  spite  of  the  opposition  of 
the  Swedish  nobility,  who  supported  the 
claims  of  Christian  I  of  Denmark.  He 
defeated  the  Danish  King  in  the  battle 
of  Bmnkeben,  near  Stockholm  (1471). 
He  introdwied  printing,  and  ffninded  the 
University  of  Upsala  (1477).  In  1497  he 
was  forced  to  resign  his  place  to  John  of 
Denmark,  but  regained  power  in  1501  and 
ruled  tiU  his  death  ( 1503 ) .  He  was  followed 
by  ( 2 )  SlXN  Stubs  the  Yoiuiger,  a  kinsman,  who, 
aided  by  the  peasantry,  foiled  the  plan  of  the 
nobles  to  place  Trolle,  one  of  thdr  own  number, 
in  power,  gained  the  rc«eocy  for  hunsdf,  twice 
defeated  (1517  and  1618)  Oustaf  Sture,  Arch- 
bishop of  Upsala,  whom  he  had  deposed  in  1517, 
and  was  himself  defeated  and  mortally  wounded 
in  a  battle  against  CSiristian  II  of  Denmark  at 
Bogesund  in  1620.  His  widow,  Christina  Gyllen- 
Btiema,  held  Stockholm  until  the  new  King 
guaranteed  a  constitutional  government. 

STUBGE.  stflrj,  JOSDH  079^1869).  An 
English  pbilanthropist  and  abolitionist,  bom  in 
Gloucestershire.  About  1818  he  became  a  com 
factor  at  Bewdley,  and  in  1822  moved  to  Bir- 
mingham, where  he  was  chosen  alderman.  He 
toured  the  West  Indies;  published  The  Wett 
Indies  in  1837  ( 1837 ) ,  to  show  the  evils  of  slav- 
ery; contributed  largely  to  the  work  to  b^efit 
negroes  freed  by  English  law;  and  in  1841  toured 
the  United  SUtes  with  John  Greenleaf  Whittier 
to  investigate  slavery  there.  In  1842  he  joined 
the  ChartistSt  but  was  d^eated  in  hia  candidacy 
for  Parliament.  Subsequently  he  gave  much 
time  to  promoting  international  arbitration. 

STTXB'OBON  (OF.,  Fr.  eaturgeon,  Sp.  es- 
turitfn,  It.  ttorione,  from  ML.  Kturgio,  tturio, 
sturgeon).  A  large  fresh-water  fish  of  the  ganoid 
family  Acipenserida.  Sturgeons  have  an  elon- 
gated, subcylindrical  body,  armed  with  five  rows 
of  bcHiyjplates  or  bucklers,  each  bearing  a  median 
keel,  llie  head  is  covered  by  bony  platea  joined 
by  sutures.  The  snout  is  produced;  the  month 
is  inferior,  opening  on  the  under  aide  of  the  head. 


female  producing  from  two  to  three  million 
eggs,  constitutiiw^  from  a  fifth  to  a  third  of  its 
entire  weight.  Th^  feed  on  small  animals  and 
plants,  which  they  suck  into  the  mouth.  The 
common  sturgeon  {Aoipenaer  sturio),  of  the 
coasts  and  rivers  of  Europe  and  northeastern 
America,  lias  be^  Icnovn  to  weigh  600  ponnds. 
The  lake  or  rock  sturgeon   (Acipenaer  ruM- 


A  roHiL  mraoaoM. 
A  hwbMked  rtorgwa  (MDMOPftynehw  jMofoliif)  foMil 
la  tbelVlu  wd  lias  toraMtion  of  tha  Old  Worid. 

protractile  and  without  teeth.  Just  anterior  to 
the  mouth  there  are  four  barbels.  The  tail  has 
the  upper  lobe  much  larger  than  the  lower. 
There  is  a  sin^^e  dorsal  fin,  placed  like  the  anal 
fin  far  back.  Th^  hare  a  large  air  bladder, 
ccnneeted  b^  a  tube  with  the  oesophagus.  About 
25  species,  in  two  genera,  are  recognized,  all  in- 
habitants of  fresh  waters  and  seas  in  northern 
regions.  Most  of  the  species  are  migratory  and 
ascend  streams  to  spawn,  but  some  live  perma- 
nmtly  in  fresh  waters.  They  spawn  in  the 
spring  and  summer,  and  are  prolific,  a  large 


•KDLL  or  A  eroaoaoif  wm  taaamjjn  wmas  bbmovb. 

a,  roMmm;  b,  -r—'  owmile;  c.  eye  Bookct:  d,  fonmins 
lor  inbuJ  aemi;  a,  noUMSfaard;  g,  quadrste  txMia;  A,  too- 
msniibulT  bona;  %,  msadible;  i.  bsdbcaiwhisk;  k,  itU; 

hrold  boDs;   I,  n,  m,  IV.  T.  branofaial  anlMs. 

oundue),  once  very  abundant  in  the  Great  Lakes 
and  the  Mississippi  valley,  attains  a  weight  of 
200  pounds,  but  the  average  is  much  less.  Its 
sides  are  reddish,  oftoi  with  irrwular  blackish 
spots.  Very  peculiar  in  its  pn^iged  paddle* 
shaped  snout  is  the  "shovelnose"  or  "white" 
sturgeon  (8<japMrhynchu»  platyrhynohm) ,  pale 
olive  in  color  and  about  5  feet  long.  It  is  a 
denizen  of  the  Western  and  Southern  States. 
Similar  speciee  occur  in  Asia.  The  largest  of 
American  sturgeons  is  that  of  the  Pacific  coast 
{Acipenwr  transmontanus)  called  "white"  in 
comparison  with  the  rare  "green"  atur^n 
(jlcipenser  mediroatrit),  ^  The  former  weighs 
300  to  600  pounds  and  Is  iued  as  food,  but  the 
latter,  nearly  as  large  but  olive  green,  is  not 
eaten.  The  great  Russian  "beluga"  or  "huso" 
(iiotpeiuer  mmo)  is  very  laige  and  has  beoi 
known  to  become  20  to  26  leet  Icmg  and  to 
weigh  3000  pounds.  This  species,  once  abundant 
in  the  Danul>e,  Volga,  and  other  large  rivers 
emptying  into  the  Black  and  Caspian  seas,  lias 
furnished  mainly  the  salted  roe  called  caviar 
(q.v.),  though  some  comes  from  the  small  ster- 
let (^oipeaser  rufAemd)  of  the  same  regim. 
The  air  bladder  Is  also  utilized  for  making 
istnglasa 

Fossil  stuigeon  remains  indistinguishable  from 
the  corresponding  portions  of  the  skeletons  of 
modem  species  have  been  found  in  rocks  as  old 
as  the  Eocene.  Earlier  less  specialized  ancestral 
forms  are  Chondroeteue  of  the  Jurassic  and  per- 
haps also  the  still  oldor  PakeonUcua  of  the 
Permian  and  OheiroUpta  of  the  l^per  Devtaian. 
Consult  authorities  dted  under  FtBH  and  Fish- 

EBIKS.  See  CHEIKOLEPIS  ;  ChONDBOSTEUS  ;  PAI.X- 
0NISCU8 ;  and  Plate  of  Stubobons. 

STUBOBOH,  stflr'jtln.  WiLLlAH  (1783-1850). 
An  English  electrician,  bom  at  Whittington, 
Lancashire.  As  early  as  1823  he  construct  a 
soft-iron  electromagnet,  and  in  1830  described 
for  the  first  time  the  process  of  amalgamating 
the  sine  plate  of  a  battery  with  mercniy.  In 
1832  he  c<mstructed  an  deetrtHnagnene  ro- 
tary  engine,  the  first  contrivance  by  means  of 
which  any  considerable  mechanical  force  was  de- 
veloped by  the  electric  current.  Five  years  af- 
terward he  produced  an  electromagnetic  coD 
for  giving  shocks.  In  1836  he  founded  the  first 
electrical  journal,  the  Annals  of  SUotrieitg. 
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STURGEONS,  PADDLE-FISH,  AND  BOWFIN 


1.  SHOVEL-NOSED  STURQEON  (Soaphlrhynchua  platyrhynohus). 

2.  PADDLE-FISH  (Palyodon  apathula),  alda  vl«w. 

3.  PADDLE-PISH,  vantral  vlaw. 

4.  LAKE  STUROEON  (Aclpanaar  rublcundua). 

B.  COMMON  STUROEON  (Aolpanaar  aturlo).  1^  ,-Vi'-v*-sl/^ 

6.  BOWFIN  (Ami*  calva) ;  In  proportion  to  tha  othar  floura*  mu^|^«f|lj|fsi^^  VjOOV  [t. 
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Among  his  works  are:  fjvperwnenfol  ReMearchea 
in  Eleciro'Magnetiam,  GalvamMM,  etc.  (1830); 
Lectures  on  Electrioitjf  (1842) ;  Ttoelve  Lecturer 
on  Oalvaniam  (1843);  Bcientifie  Retearohes 
(1850). 

STUBOSON  BAT.  A  city  and  the  county 
BMt  of  Door  Co.,  Wis.,  45  miles  northeast  of 
Oreen  Bay,  on  a  canal  connecting  Oreen  Bay  and 
L^e  Michigan,  and  on  the  Ahnapee  and  Wea^ 
em  Railroad  (Map:  Wisconsin,  F  4).  There 
are  canning  eatablUhmaits,  ahipyarde,  stone 

?|Uarrie8,  and  manufactories  of  boxes,  beer,  flour, 
oundry  and  machine-shop  products,  etc;  and 
extensive  fruit-growing  interests.  The  city  has 
a  State  fish  hatchery,  a  public  library,  Peninsula 
State  PaA,  In^an  burial  ground*.  tJid  govern- 
ment l^honses.   Pop.,  1900,  3372;  1910,  4202. 

BTTOGBOir  PAIXS.  A  town  in  the  Nipls- 
nng  District,  Ontario,  Canada,  on  LaJEe  Nipis- 
sing  and  on  tiie  Canadian  Pa<dflc  Railway  (Map: 
Ontario,  Ft).  It  is  the  starting  p<^nt  of 
tourists  for  French  River  and  the  western  part 
of  Lake  Nipissing.  Pop..  1901,  1418;  1911,  2199. 

STUB'aiS.  A  city  in  St  Joseph  Co.,  Mich., 
30  miles  south  by  east  of  Kalamazoo,  on  the 
Grand  Rapida  and  Indiana  and  the  Lake  Shore 
and  Michigan  Southern  railroads  (Map:  Michi- 
gan, D  7).  It  is  of  some  industrial  importance, 
the  leadii^  manufactures  being  furniture,  steel 
gocarts,  otair  and  drapery  rods,  plumbers'  brass 
goods,  shears,  garments,  farm  tanks,  corn 
poppers,  and  foundry  and  machine-shop  prod- 
ucts.    Pop.,  1900,  2465;  1910,  3635. 

STITBdiB,  RlcoABO  CuPSTON  (I860-  ). 
An  American  architect,  bom  in  Boston.  He 
^adnated  from  Harvard  (1881).  After  study- 
ing architecture  in  London,  he  began  practice 
in  Boston,  where  he  succeeded  to  the  business 
of  John  H.  Sturgis  in  1887.  He  was  architect 
of  the  Franklin  Union,  Boston ;  Brookline 
(Mass.)  Public  Library;  First  National  Bank, 
Boston;  Perkins  Institution  for  the  Blind;  the 
cathedral  at  Manila,  Philippine  Islands;  and, 
with  Edmund  M.  Wheelwright  (q.v.),  of  the 
new  Museum  of  Fine  Arts,  Boston.  Sturgis 
served  as  president  of  the  Boetra  Society  of 
Architects  in  1910-14  and  of  the  American  In- 
stituteof  Architects  in  1914-15. 

STXTBOIB,  RuaBEU.  (1886-1909).  An  Ameri- 
can architect  and  author,  bom  in  Baltimore. 
He  studied  architecture  in  New  York  and  in 
Europe,  andpracticed  his  profession  from  1865 
till  1880.  Within  this  period  he  designed  Bat- 
tell  Chapel,  Famam  Hall,  Durfee  Hall,  and 
Lawrence  Hall  of  Yale  College;  the  Farmers' 
and  Medtaaiea'  Bank  at  Albany;  the  Honueo- 

Sathie  Medical  CcM^  and  Flower  -Hospital  in 
Tew  York.  In  1878  he  became  jnvleasor  of  archi- 
tecture and  the  arts  of  design  in  the  ColU^  of 
the  City  of  New  York.  He  was  an  industrious 
writer,  contributing  to  a  large  number  of  die* 
tionaries,  encydopndias,  and  periodicals,  and 
ranked  as  one  of  tne  foremost  American' scholars 
in  the  history  of  architecture  and  decoration. 
His  writings  include:  ManwU  of  the  Jarvea 
CoUwHon  of  Early  Italiam  Piotwm  (1868); 
European  Architecture:   An  HittoriaU  Study 

(1896)  ;  Annotated  Bibliography  of  Fine  Art 

(1897)  ;  How  to  Judge  Architecture  (6th  ed., 
1903);  Appreciation  of  Sculpture  (1904);  The 
Artist's  Way  of  Working  in  the  Various  Handi- 
crafts and  Arts  of  Design  (1906;  2d  ed.,  1010) ; 
The  Appreciation  of  Pictures  (1905) ;  A  History 
of  Architecture  (vds.  i-ii,  1906-09;  completed, 
vols,  iii-iv,  by  A.  L.  Frothingham,  Jr.,  1916). 


He  contributed  to  the  first  edition  of  the  New 
iNTEBNATioKAL  ENCTCLOP.SDU  and  ms  editor 
and  chief  author  of  a  Dictionary  of  AroMteeture 
and  Building  ( 1 901-02 ) . 

STUSaiSy  Samuel  Davis  (1822-89).  An 
American  soldier,  bora  at  Shippensbuig,  Pa.  He 
graduated  at  West  Point  In  1846,  served  tiirough 
the  Mexican  War,  and  was  a  prisoner  at  Buena 
Vista.  In  the  Civil  War  he  was  obliged  to 
abandon  Fort  Smith,  Ark.,  of  which  he  was 
commandant,  but  saved  his  command.  As  major 
of  the  Fourth  Cavalry  he  served  in  1861  under 
General  Lyon,  and  succeeded  to  his  command 
at  Wilstm's  Creek  (q.v.).  Sturgis  was  promi- 
nent at  South  Mountain,  Antietam,  Fredericks- 
burg, and  commanded  the  cavalry  of  the  De- 
partment of  the  Ohio  in  1863-64.  ca{>turing 
Vance  and  routing  Martin's  Confederate  cavalry. 
Later  he  took  part  in  an  expedition  against 
Forrest.  In  1860  he  became  colonel  of  the 
Seventh  Cavalry.  He  was  Govmior  of  the  Sol- 
diers' Home  near  Washington  (1881-85),  and 
in  1886  he  retired. 

STUBLUSON,  SiTOBBi.   See  Snobbi  Stdblu- 

BON. 

STUBX,  shtorm,  Auovsr  (1862-  ).  A 
Qoman  poeti  son  of  Julius  Stonn.  He  was 
bom  at  CHJeehfltz.  He  studied  at  Jena,  Leipzig, 
and  Berlin,  first  theology,  afterward  law,  which 
he  practiced  at  Naumburg  after  1884.  In  1880- 
82  he  had  been  a  government  official  at  Rudol- 
stadt  and  then  for  two  years  had  lived  in  Ber- 
lin. Besides  the  epic  poems,  Merlin  (1892), 
Kaiser  Friedrich  der  Edle  ( 1896) ,  K6nig  Laurins 
Rosengarten  (1807),  and  Der  K6mg  von  Babel 
(1902),  he  published  Hoheneottemaagen,  Balla- 
den  ( 1898) ;  the  lyrics  Auf  FUigeln  des  Oeaanges 
(1883;  2d  ed.,  1909);  Lied  tmd  Leben  (1889); 
Siegfrieds  Tod  (1904)  ;  several  dramas,  notably 
Die  Liebesburg  (1910),  and  prose  sketchee, 
Sylter  Skieteen  ( 1887 ) ;  also  Revision  der  gemein- 
reohtliohen  Lehre  vom  Geuiohnheitsrecht  (1900) 
and  other  juridical  works. 

STUBJE,  stvrm,  Jaoqites  Chablbs  Fban- 
901B  (1803-65).  A  French  mathematician,  bom 
at  Geneva,  Switserland.  He  was  educated  at  the 
Academy  of  Geneva,  and  in  1827,  with  his  friend 
Colladou,  took  the  Grand  pria  de  mathimati- 
ques  for  the  best  memoir  on  the  compression  of 
liquids.  The  famous  theorem  that  bears  his 
name  was  discovered  in  1829.  A  statement  of 
the  results  secured  by  this  theorem  requires  the 
definition  of  Sturm's  functions:  If  /(iv)=0 
is  freed  from  equal  roots,  and  /(«)  be  divided 
by  f{x)  (the  derivative  of  fia))  and  the 
last  divisor  by  the  last  ronainder,  changing  the 
sign  of  each  remainder  before  dividing  by  it, 
until  a  remainder  independent  of  x  is  obtained, 
or  else  a  remainder  which  cannot  change  its 
sign,  then  f{os),  f{«),  and  the  successive  re- 
mainders, bonstitute  Sturm's  functions.  The 
theorem  asserts  that  if,  as  a>  increases,  /(a) 
passes  through  the  value  zero,  Sturm's  functions 
lose  one  change  of  sign ;  if  any  other  of  Sturm's 
functions  vaniahes,  there  is  nether  loss  nor 
gain  in  the  number  of  changes  of  sign ;  the  num- 
ber of  roots  of  f(m)  =  0  between  a  and  h  is 
equal  to  the  difference  in  the  number  of  changes 
of  sign  in  Sturm's  functions,  when  a>  =  a  and 
when  a  =  b.  In  1838  Sturm  began  teaching  in 
the  Ecole  Polytechnique.  and  two  years  later 
was  elected  to  the  chair  made  vacant  by  the 
death  of  Poieson.     

srUBK,  shtymi,  or  BftUB^JHUB,  JraAinras 
( 1 507-89 ) .   A   German   educator,  bom  near 
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Cologae,  and  educated  at  Leyden  and  Lbuvain. 
In  1537  he  organized  the  StraBsburg  Gymnasium, 
which  he  directed  for  43  years.    Through  his 

Sstem  of  gradation  of  claBsea,  and  classifica- 
m  of  litemry  material  for  use  in  schools,  he 
shaped  the  practice  of  secondary  educati<m  In 
Oerman  schools,  and  exercised  considerahle  in- 
flucnce  on  the  Jesuit  system  of  education. 

STXmJC,  JUIJT7S  (181&-96).  A  German  poet, 
born  at  KOstritz,  Reuss.  After  studying  the- 
ology at  Jena  (1837-41),  he  was  private  tutor 
to  the  hereditary  prince  Henry  XIV  of  Reuss, 
then  pastor  at  GSschUtz,  near  Schleiz,  in  1861- 
67.  and  at  ESstritz  from  1867  to  1886.  He  died 
at  Leipzig.  All  his  lyrics  reveal  him  as  a  poet 
of  deep  rdigious  sentiment  and  genuine  national 

Sirit.  The  religious  poems  are  incorporated  in 
e  collections  Fromme  lAeder,  three  parts 
(1862;  1868;  1892;  12th  ed.,  1893  et  seq.)  ; 
Zwei  Rosen  oder  das  Sokelied  der  lAebe 
(1854);  Ton  der  PUgerfahrt  (1868);  Oott 
grAase  diiA  (1876);  Dem  Herm  m«tn  Lied 
(1884) ;  Palmen  und  Krone  (1888) ;  and  others; 
while  the  Tolomes  with  secular  contents  include: 
Fflr  daa  Haua  (1861);  Lieder  und  BUder 
(1870);  Kampf-  und  Siagetgediohte  (1870); 
Bpiega  der  Zeit  in  Foheln  (1872) ;  KinderUhm 
(1877),  illustrated  by  Ludwig  Richter;  Im- 
mergriiM  (1880) ;  }]aiur,  Lie&e,  Vatorland 
(1884);  In  Freud  wnd  Leid  (1896).  For  his 
biography,  oonsult  Hepding  (Giessen,  1896)  and 
Hoffmann  (Hamburg,  1898). 

STUKK,  Rudolf  (1841-  ).  A  German 
mathematician.  He  was  hom  at  Bre^n,  where 
he  was  educated  at  the  uniTersibi-.  He  serred 
as  professor  at  the  Technische  Hochschule  of 
Darmstadt  in  1872-78,  at  the  Akademie  (now 
University)  of  Mtlnster  in  1878-92,  and  thence- 
forth as  professor  of  mathematics  at  Breslau. 
His  works  include :  Bynthetieche  Unterettohungen 
Uher  Fiaohen  S.  Ordnung  (1867) ;  Elemente  der 
darateUendm  Oeometrie  (1874;  2d  ed.,  1900); 
Dae  Qebilde  eraten  uiid  awsitm  Oradet  der 
Limengeometrie  in  synlAefiseher  B^iandhmg 
(3  vols.,  1892-06) ;  Die  Lehre  von  dm  geomet- 
riaohen  Venoandtaohaften  (4  vols.,  1908-09); 
Mawima  und  Minima  in  der  elemerttomcften 
Qeometrie  (1910). 

STUBT,  Chables  (1796-1860).  An  Austra- 
lian explorer.  He  was  bom  in  Bengal,  India, 
of  English  rarents,  was  educated  in  England, 
entered  tiie  British  am^,  and  in  1826  went  to 
New  South  Wales.  In  1828  he  headed  an  ex- 
ploring enedition  which  penetrated  the  interior 
of  Australia  and  discovered  the  Darling  River. 
On  a  second  journey  (1829-80)  he  discovered 
the  Murray  River,  which  he  descended  to  Lake 
Alezandrina.  Another  expedition  in  1844 
reached  the  centre  of  the  continent.  He  held 
several  high  colonial  positions.  He  became 
totally  blind  as  a  result  of  the  hardships  he  had 
undergone,  and  returned  in  1863  to  England. 
There  he  died  just  before  the  date  when  he  was 
to  have  received  the  K.C.M.G.  He  published 
Tiro  ETpedAtions  into  the  Interior  of  Southern 
Australia  1828-Sl  (2  vols.,  1834),  and  Tfarra- 
tive  of  an  Expedition  into  Centml  Australia  in 
1844-i6  (2  vols.,  1849).  Consult  N.  G.  Start, 
Life  of  Charles  Bturt  (London,  1899). 

STUBZ,  sfatvrts,  HEurmiOH  Petib  ( 1736-79)  • 
A  German  author,  bom  at  Darmstadt.  He 
studied  law  (1753-68)  at  Jena,  Oiessen,  and 
G6ttfngen,  was  appointed  secretary  in  the  de- 
partment of  foreign  affairs  at  Copenhagen  in 
1764,  soon  after  private  secretary  to  Count  Bem- 


storff,  and  in  1768  went  with  the  retinue  of 
King  Christian  VII  to  England  and  France.  In- 
volved in  Struensee's  downfall  in  1772,  he  was 
imprisoned  and  banished  from  Copenhagen,  but 
appointed  again  to  a  position  at  01dem>ni^  in 
1773,  and  Sed  at  Bremen.  His  title  to  the 
reputation  as  one  of  the  most  tasteful  German 
prose  writers  is  amply  demonstrated  by  the  ex- 
quisite Brief e  eines  Keisenden  (1777),  and  his 
Erinnerungen  aus  dem  Leben  dee  Qrafen  von 
Bemetorff.  Consult  the  biography  by  Max  Koch 
(Munich,  1879). 

STUTTEBZNG.  Imperfect  action  of  the  or- 
ntts  of  articulation  resultliig  in  defective  speech. 

SrUTTOABTj  sbtvf  g&rt  The  capital  of  the 
Kingdom  of  WOrittemberg,  Germany,  situated  at 
an  elevation  of  890  feet  (Map:  Germany,  C  4). 
Stuttgart  occupies  a  delightful  site  surrounded 
by  attractive  suburbs  and  amid  vine-clad 
heights.  The  pronounced  adherence  of  its  many 
fine  architects  to  the  Renaissance  types  explains 
the  stately  appearance  of  the  city. 

The  spacious  Kttnigstrosse  extends  diagtmally 
from  southwest  to  northeast  tiiroogh  tiie  old 
or  inner  city  and  borders  the  majesne  Schloss- 
plots — ^the  centre  of  interest  Here  rises  the  im- 
pressive  King  William  column  (1841),  03  feet 
nigli,  embellished  with  all^orical  figures.  Here 
too  are  the  splendid  Kfinigsbau,  the  palace  of 
the  Crown  Prince,  the  Residcnz-Schloss  (palace), 
the  royal  theatre,  and  the  royal  stables.  The 
fine  statue  of  Schiller  by  Thorwalde^,  erected 
in  1839  hy  national  subscription,  is  near  by. 
Adjacent  also  is  the  striking  Gothic  Stiftskiretu^ 
b^un  in  1436.  Southeast  of  the  Old  Palace  is 
the  palace  of  King  William  II,  where  the  fine 
modern  Keckarstrasse  b^ins  its  course  north- 
eastward. In  the  immediate  vicinity  are  housed 
the  WUrttonberg  archives  and  also  the  extensive 
and  valuable  natural-history  collections  of  Stutt- 
gart. The  royal  public  library  near  at  hand  con- 
tains upward  of  603,000  volumes,  6500  manu- 
scripts, and  many  specimens  of  early  printing. 
The  library  building  holds  also  the  museum  of 
WOrttemberg  antiquities,  among  which  may  be 
seen  ceramics,  weapons,  and  articles  token  from 
ancient  tumuli  and  lake  dwellings.  In  the  rear 
of  the  library  is  the  large  m«lem  Palace  of 
Justice.  Between  the  library  and  the  Residenz- 
ScliloBB  stands  a  spacious  and  famous  academy 
— the  Karlssohule.  Extending  northeast  from 
this  vicinity  and  along  tiie  Xeckarstrosse  is 
the  beautiful  Schlossgarten.  It  embraces  200 
acres,  is  2  mites  long,  and  is  embellished  with 
ponds,  flower  designs,  and  sculptures.  Here  are 
found  the  botanic  gardens,  the  mint,  and  the 
notable  Stuttgart  museum  of  art  witii  its  col- 
lections of  sculpture  and  paintingv  In  the 
northwest  section  of  the  city  stands  the  Techni- 
cal Hi|^  School  (1386  students  in  1013-14) 
facing  tile  delightful  Stodtgarten — me  of  the 
popular  resorts.  In  the  eastern  part  of  Stutt- 
gart is  the  immense  new  Liedernolle.  In  the 
vicinity  of  the  Schlossplatz  is  found  the  modem 
Renaissance  edifice  of  tiie  Landesgewttbe  Mu- 
seum. 

Among  the  prominent  newer  buildings  in  Stutt- 
gart are  the  Queen  Olga  buildings,  the  new  Town 
Ball,  the  Catholic  church  of  St.  Nicholas,  and 
the  Peace  Church.  The  UhlandshShe  and  the 
J&gerham  may  be  especially  noted  among  the 
delightful  resorts  in  the  environs,  as  well  as 
the  royal  country  seat  Wilhdma — a  fine  Moorish 
structure  hegaa  in  1842.   Stuttgart  has  on  art 
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aeademy,  the  Wiirttemberg  Art  Union  with  a 
permanent  exposition  of  modem  masters,  a 
technical  high  school  with  sections  for  archi- 
tecture, civil,  electrical,  and  mining  engineering, 
chemistry  and  pharmacy,  mathematics  and  nat- 
ural Bcieuee,  an  e]q>08ition  of  export  product*, 
the  provincial  indnrtrial  museum,  a  famous  con- 
servatory of  musiCf  an  industrial  and  commer* 
eial  library,  and  a  veterinary  school.  It  is  the 
leading  printing  and  book^publishing  city  of 
south  Germany.  Amtaig  its  prominent  manu- 
factures  are  furniture,  carriages,  pianos,  paper, 
leather,  chemicals,  colors,  jewelry,  bells,  cigars, 

Etrtmanteaus,  chocolate,  and  especially  cottons, 
ops,  cloth,  aJMl  horses  form  special  items  in  the 
trade.  Hie  eity  is  goraned  hy  an  orerburgo- 
master,  two  advisers,  and  a  council  of  stnue  24 
members.  Pop.,  1800,  176,689;  1810,  286,218, 
mainly  Protestuits. 

Stuttgart  is  first  mentioned  in  1229.  It  be- 
came the  official  capital  of  Wiirttemberg  in 
1482;  but  it  did  not  b^pn  to  improve  and  as- 
sume its  preset  splendid  proportions  until  about 
1800.  Consult:  Klaiber,  "Stuttgart,"  in  Euro- 
pdisohe  WanderbOdar  (Zurich,  1892);  Wid- 
maun,  WoHdentng  dnrth  Stuttgart  vnd  TJmge- 
Jmng  (Stuttgart,  1896). 

STl^TOABT,  stflf  gftrt.  A  city  in  Arkansas 
Co.,  Ark.,  51  miles  by  rail  southeast  of  Little 
Rock,  on  the  St.  Louis  SouthwMtem  and  the 
Chicago,  Rock  Island  and  Pacific  railroads.  It 
makes  large  shipments  of  rice,  oats,  hay,  and 
potatoes,  and  has  rice  mills,  a  handle  factory, 
irrigating  pump  and  screen  works,  an  iron  and 
brass  foundry,  and  a  saw  mill.  Pop.,  1900, 
1258;  1910,  2740. 

STUWESAUT,  8tl^»«int,  Peixb  (159S- 
1672).  A  Dutch  Governor  of  New  Netherland. 
He  was  bom  in  Holland;  early  entered  the  mili- 
tary service  of  the  Dutch  in  the  West  Indies, 
and  in  1635  was  made  Director  of  the  Col«iy 
of  Curasao.  In  1646  the  Dutch  West  India 
Company  apjpointed  him  Director  General  of 
their  colony  m  North  America,  New  Netherland, 
where  he  soon  mined  the  confldence  of  the  col- 
onists by  his  Sclent  administration  and  pub- 
lic inmrovements.  He  reconciled  the  Indians, 
made  hostile  by  former  unjust  treatment,  and 
arranged  with  the  New  England  commissioners, 
in  1650,  the  boundaries  between  English  and 
Dutch  territories,  but  this  was  not  entirely  sat- 
isfactory to  the  Dutch  colonists,  who  claimed  he 
had  ceded  considerable  territory  rightfully 
theirs.  A  craivention  of  dekgatea  in  1663  de> 
manded  for  the  people  a  share  in  the  appoint- 
ment of  local  cffiBcers,  but  Stuyvesant  ordered 
tJiem  to  disperse,  claiming  his  authority  was  not 
from  the  people,  but  from  God  and  the  Dutch 
West  India  Company.  The  protracted  conten- 
tions of  the  Dutch  and  the  Swedes  near  the 
Delaware  River  became  more  critical  in  1654, 
whui  the  Swedish  Governor  seized  the  fort  built 
the  Dutch  where  Newcastle  now  stands.  To 
end  this  trouble,  Stuyvesant  in  1666  with  600 
men  sailed  up  the  Delaware,  recaptured  the  fort, 
and  established  the  Dutch  authority  over  the  en- 
tire territory.  After  nine  years  of  comparative 
quiet,  in  1664  a  force  of  English  soldiers  ar- 
rived under  Colonel  NicoUs,  who  demanded  a 
surrender  of  the  government,  on  the  ground  that 
the  whole  territory  had  been  given  by  royal 
charter  to  tiie  Duke  of  York.  ^Hie  town  at  the 
time  contained  1600  inhabitants  and  was  de- 
fended by  A  sttme  fwt  and  20  caiuioa.  Stuy- 
vesant at  first  refused,  but  finding  the  pe(^Ie 


anxious  to  exchange  rulers,  he  yielded  to  the 
English  demand.  Stuyvesant,  in  1666,  reported 
personally  to  the  authorities  in  Holland,  but 
soon  retiuned  to  New  York,  where  he  spent  the 
remainder  of  his  life,  cultivating  an  extensive 
farm  called  the  Bouwerii  (Bowery).  He  was 
buried  whm  St.  Mark's  Cjhureh  now  stands,  and 
the  elaborately  inscribed  stone  that  covered  his 
grave  is  built  into  the  eastern  wall  of  tiie  church. 
Consult:  E.  B.  CCallahan,  The  History  of  Now 
NetkerUmd  (New  York,  1848) ;  Bayard  Tucker- 
man,  Peter  Stuyvesant  {ih.,  1893);  J.  S.  C. 
Abbott,  Peter  Stuyvesant  (ib.,  1898). 

STYE,  or  6TT  (formerly  also  stitm,  from 
AS.  etigend,  stye,  pres.  part,  of  tUgan,  Ger. 
^tigm,  to  rise),  or  B.oums.vu.  The  pc^nlar 
name  f6r  an  acute  inflanunatlon  occurring  around 
tiie  follicle  of  an  ey^ash.  It  b^ns  as  a  small, 
red,  tense  swelling,  accompanied  with  ccmsider- 
able  itching  and  a  feeling  of  stiffness.  In  a  few 
days  pus  forms;  a  yellowish  point  appears  at 
the  apex  of  the  swelling;  and  when  tne  cuticle 
gives  way,  pus  and  a  small  slough  of  connective 
tissue  escape,  after  which  there  is  a  general 
remission  of  the  symptoms,  and  the  eyelut  socm 
resumes  its  natural  state. 

The  treatment  includes  the  use  of  cold  c<mi- 

Sresses  of  boric  acid  solution  to  abort  the  sty^ 
ot  ones  to  hasten  suppuration,  and  evacuation 
of  pus  when  it  appears.   Errors  of  refracticm 
should  be  corrected  and  the  g^eral  health  im- 
proved in  order  to  prevent  recurrence. 
STT'LTTB.   See  Phxab  Saint. 
STT'LOBATE    (Lat.   stylobata,  etylobatea, 
from  Qk.  o^Xoi,  atyloe,  pillar  +  palfew,  boinetn, 
to  go).    The  tt^miost  step  of  the  crepldoma 
{KnvtStfiM)  or  substructure  of  a  Greek  tonple. 
This  consists  of  the  foundations,  or  etereobate^ 
and  the  surrounding  steps,  usually  three  in  num- 
ber.  On  the  topmost  step,  the  true  stylobate, 
rest  the  colunms.    The  term  is  sometimes  ex- 
tended to  apply  to  the  whole  series  of  steps. 
STYLOOBAFOIC  FEN.    See  Pen. 
STT'ItONTT'BUS  (Neo-Lat.,  from  Gk.  irrvKow, 
atyUm,  acc.  sg.  of  trrCXof,  atylo^  pillar  +  o^f*^ 
euro,  tail).   A  gigantic  extinct  arachnid,  allied 
to  Ewrypterus,  with  a  body  about  6  feet  in  length 
and  with  five  pairs  of  legs,  of  which  the  posterior 

8 airs  are  much  elongated,  and  a  long  ^ine  on 
iie  tail.  It  is  found  in  the  Silurian  and  Devonian 
of  Scotland  and  of  New  York  and  Pennsylvania. 
See  Abthbopoda;  Ecbtftebida;  Mebosixkiuta. 
STYMOPHALUS.  See  Hbboclbs. 
STY1*U'1C.  An  agent  employed  in  mraery 
for  the  purpose  of  cheeking  the  now  of  blood  by 
application  to  the  bleeding  orifice  or  surface. 
See  Blebdino. 

STYHAZ.  See  Storax. 
STYRIA,  stlr^-A  (Ger.  Steiermark) .  A 
duchy  and  crownland  of  Austria  (Map:  Austria, 
D  3).  Its  area  is  865S  square  miles.  The 
northern  part  of  Styria  belcngs  to  the  region 
of  the  central  Alps,  while  the  southern  part 
is  occupied  by  the  Styrian  Alps.  The  plains  are 
generany  small,  but  there  are  a  large  number  of 
fruitful  valleys  along  the  rivers,  the  chief  of 
which  are  the  Enns,  Mur,  Drave,  and  Save. 
There  are  many  mountain  lakes  and  mineral 
springs.  Styria  has  a  large  proportion  of  pro- 
ductive land;  the  forests  cover  nearly  one-half 
of  the  surface.  Arable  land  (not  including  gar- 
dens, vineyards,  and  pastures)  amounted  In 
1912  to  418,259  hectares,  or  nearly  19  per  c«it 
of  the  total  area.  Wheat,  rye,  ecmi,  oats,  and 
barley  are  leading  crops.   Hay  is  grown  in  large 
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quantities,  and  cattle-raiBing  is  very  important, 
especially  in  upper  S^^a.  Grapes  and  fruits 
are  cultivated  to  a  lesBer  extent.  In  mineral 
production  Styria  is  one  of  the  important  crown- 
lands  of  Anatria.  In  1612  it  produced  l,7BI,lfiO 
metric  tons  of  iron  ore  (over  01  per  cent  of  the 
total  Austrian  output),  3,091,3&7  tons  of  lignite, 
and  14,031  tons  of  graphite.  It  ba«  also  lead, 
zinc,  sulphur,  salt,  and  a  great  variety  of  useful 
earths  and  stones.  The  value  of  the  mineral 
output  in  1012  was  about  $8,759,400.  The 
manufacturing  industries  are  chiefly  connected 
with  the  mineral  products.  There  are  large 
mills  for  the  production  of  rails,  sheet  iron,  wire, 
and  smaller  iron  and  steel  articles.  There  are 
also  several  extensive  machine  shops,  ^ssworks, 
distilleries,  breweries,  tobacco  factories,  and 
paper  mills.  The  principal  domestic  exports  are 
fruits,  timber,  cattle,  and  metal  products.  The 
Diet  of  Stjrria  is  composed  of  87  members,  r^re- 
senting  the  landed  aristocracy,  the  towns  and  in- 
dustrial centres,  the  rural  communities,  and 
chambers  of  commerce.  In  the  lower  house  of 
the  Austrian  Reichsrat  Styria  is  represented 
by  30  delates.  In  1911  Styria  had  010  public 
elementary  schools,  attended  by  202,642  childreOt 
or  about  9S  per  cent  of  the  school  population. 
Pop.,  1900,  1,869,494;  1910,  1,444,16^  Over  70 
per  cent  are  German  and  over  29  per  cent 
Slovenian ;  about  98  per  cent  are  Roman  Catho- 
lic. The  principal  towns,  with  1910  population, 
are:  Graz  (q.v.),  the  capital,  151,781;  Marburg, 
27,994;  Eggenberg,  12,746;  Leoben,  11,025. 
■  History.  Under  Roman  cimtrol  the  territory 
of  Styria  formed  a  portion  of  both  Pannonia  and 
Noricum,  and  was  even  then  famous  for  its  iron 
and  steel.    During  the  period  of  the  great  mi- 

¥ ration  of  nations  the  various  invaders  of  the 
talian  peninsula  swept  through  or  settled  in 
this  district  and  at  the  close  ite  population  was 
essentially  Slavic.  It  was  a  portion  of  the  em- 
pire of  Charles  t^e  Great,  and  was  later  included, 
in  the  Carinthian  mark  erected  against  the  Hun- 
garians. Soon  after  the  middle  of  the  eleventh 
century  the  Mai^rave  Ottokar  staled  himself 
Maigrave  of  Steier,  whence  the  region  came  to 
be  known  as  Steiermark  (Styria).  In  1192  the 
r^tm  that  is  now  the  Duchy  of  Styria  became  a 
portion  of  the  possessions  of  the  aukes  of  Aus- 
tria, and  after  belonging  for  a  time  to  Ottokar 
II  of  Bohemia,  passed  in  1270  into  the  posses- 
sion of  the  Hapsbui^.  The  Reformation  was 
welcomed  by  the  people,  but  the  intolerance  of 
the  Austrian  rulers  drove  many  of  the  inhabi- 
tants into  exile. 

BtbllogTax>h7.  Die  OeaterreiohUch-ungat- 
iwjhe  Monarchde  in  Wort  und  Bild,  vol.  vil 
{Vienna,  1890);  Thomas  OBell-Fels,  Die  Bteier- 
tnark  (Munich,  1808) ;  Benno  ImendOrfer,  Landes- 
kunde  von  Steiervtark  (Vienna,  1903);  P.  K. 
RoB^;ger,  Das  VolkeM>en  in  Steiermark  (Leip- 
zig, 1896) ;  Albert  von  Machar,  GeacfUckt  der 
EvrwogUim*  Bteiermark  (9  vols.,  Gimts,  1844- 
1874) ;  F.  M.  Mayer,  GctoMoMe  der  Btsiemiu* 
(ih^  1898). 

8TYBU,  Otkoub  or.    See  Otiokab  of 

Sttbia. 

STTZ  (I^t.,  from  Gk.  St^C,  from  trTv^tlw, 
ttygein,  to  hate,  loathe).  In  Greek  legend,  one 
of  the  rivers  of  the  lower  world;  it  was  origi- 
nally, perhaps,  the  only  stream  which  separated 
the  region  of  the  dead  from  the  living.  One- 
tenth  of  OceanuB  streamed  down  to  form  the 
StjT,  the  other  nine-tentiis  surrounded  the  earth. 
As  ibe  goddess  of  this  stream,  Styx  was  the 


eldest  daughter  of  Oceanus,  and  became,  by  the 
Titan  Pallas,  mother  of  Zelos,  Nike,  Cratos, 
and  Bia  ( Emulation,  Victory,  Might,  6ind 
Force),  witli  whom  she  joined  Zeus  at  the  be- 
ginning of  the  struTCle  with  the  Titans.  For 
this  she  was  made  the  guardian  of  the  sacred 
oaths  which  bound  the  gods.  She  was  described 
as  living  in  the  far  we^,  in  a  house  with  ulver 
pillars,  where  the  water  streamed  from  above. 
Thence  Iris  brought  the  water  which  the 
gods  swore,  and  terrible  suffering  awaited  the 
divinity  who  committed  perjury.  With  the  de- 
velopment of  the  conceptions  of  the  lower  world, 
the  rivers  received  various  names,  and  Charon 
was  introduced  as  the  ferryman  of  souls  across 
the  S^x.  The  name  was  also  given  to  a  water- 
fall In  northeastern  Arcadia,  near  Ntmacris. 
The  water  descends  over  a  cliff  some  600  feet 
high  on  the  side  of  lifount  Chelmos  into  a  wild 
and  rugged  glen,  and  the  surroundings  sug- 
gested to  the  Greeks'  the  ^oomy  mtrance  to 
the  lower  world. 

SXTABIA.    See  SwABIA. 

StTAHEU,  swji-he'll.  A  people  of  Africa. 
See  SwAHDJ.  ___ 

SUAKUL  ewnfktm,  or  81TAKIN,  vul^n. 
A  seaport  of  Egyptian  Sudan,  on  a  small  island 
in  the  Red  Sea  (Map:  Afrioa,  H  3).  It  is 
connected  with  the  desert  mainland  by  a  rail- 
road bridge.  The  town  consists  of  two  main 
parts.  The  government  buildings  and  the  resi- 
dences of  the  official  class  in  the  one  section 
present  an  imposing  appearance  in  direct  con- 
tnst  to  the  wretdied  dwellings  of  the  natives 
in  the  other  section.  Sankim  is  c<mroicuous 
as  the  eml>arking  place  for  African  pilgrims 
traveling  to  Mecca.  It  has  a  well-protected 
harbor  and  is  an  important  shipping  point  for 
the  products  of  the  interior.  These  include 
ivory,  tobacco,  and  gums.  The  trade  is  increas- 
ing, but  the  city  suffers  from  the  competition 
of  Port  Sudan.  The  domestic  manufactures  are 
lanoe  heads,  cutlery,  and  leather  cases.  Suakim 
was  founded  by  the  Turks,  and  was  a  slave 

fiort  until  the  traffic  was  suppressed.  The  vicin- 
ty  of  Suakim  was  a  battle  groimd  between  the 
Anglo-Egyptians  and  Osman  Digna  in  1884  and 
1890.   Pop.,  1905,  10,500. 

STTAlilTXAHS,  sw&-nlsh'anz,  or  SWANS. 
One  of  the  Georgian  peoples  of  the  Caucasus, 
dwelling  in  the  Transcaucasian  Province  of 
Kutais  between  the  Imeritians  and  the  llingre- 
lians  (qq.v.).   See  also  GnnQiAifs. 

STTABDI,  sw&r'dft,  Babtolommeo,  called 
Brauaktino  (c.1460-1689).  An  Italian  painter 
and  architect  of  the  Lombard  school.  He 
studied  in  Milan  and  was  early  influenced  by 
Foppa.  Later  he  became  the  assistant  and 
imitator  of  BraAante,  whence  hie  surname.  He 
distinguished  himself  as  an  engineer  at  the 
defense  of  Milan  in  1523  and  was  appointed 
court  architect  to  Duke  Francis  (II)  Sforza 
in  168S.  His  types  have  grandeur  and  sensi- 
tiveness, his  architectural  Inckgrounds  are  very 
fine,  and  his  color  scheme  is  original.  Among 
his  best-known  paintings  are  the  frescoes  of 
"St.  Martin"  and  "Madonna  and  Angels"  ( Brera, 
Milan) ;  "Adoration  of  the  Magi"  (Layard 
Collection,  Venice) ;  "Flight  into  Egypt"  (Santa 
Maria  del  Sasso,  Locarno);  "Ecce  Homo" 
(Certosa  of  Pavia)  and  "Calvary"  (New  York 
Historical  Society). 

BUAbZZ,  sw&'rftth,  Fbanciboo  (1S4S-1617). 
A  Spanish  theologian  and  seholastio  philosopher. 
He  was  bom  at  Qranada,  entered  the  Jesuit 
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Order  in  1564,  and  came  under  the  direction  of 
the  mat  ascetic  Rodriguez  during  his  novitiate 
at  Medina  del  Compo,  The  general  of  the  so- 
ciely,  Aquaviva,  called  him  to  teach  in  Rome 
(1680-86).  Beturning  to  Spain  for  reasMiB  of 
health,  he  tai^t  at  Alcau,  Salamanca,  and 
Coimbra.  Besides  his  thorough  knowledge  of 
the  schoolmen,  and  especially  of  Thomas 
Aquinas,  whom  he  usually  follows,  he  dkplays 
remarkable  familiarity  with  the  writings  of 
the  first  Christian  centuries.  His  complete 
works  were  reprinted  in  28  volumes  ( Paris, 
1850-61).  Consult  Werner,  Franz  8uarez  und 
die  Soholastik  der  letzten  Jahrhunderte  (RegeiiB- 
burc,  1861). 

StTABEZ  mrJICA,  swA'rfts  mSS-hfiOci,  Entr- 
AXDO  (1850-  ).  A  Chilean  statesman  and 
diplomat,  bom  in  Santiago  and  educated  at  the 
university  there.  As  acting  Secretary  of  Foreign 
Affairs  (1882-88),  Qovemor  of  Atacama  (1901- 
03),  member  of  Congress  (1003-09),  and  Min- 
ister of  Justice  and  Public  Instruction  (1008) 
he  proved  bis  ability  as  a  public  official.  He 
b^;an  his  diplomatic  career  m  1900  as  Minister 
to  Mexico  wd  Cuba,  and  two  years  later  was 
appointed  Minister*  {fnnn  1014,  Ambassador)  to 
the  United  States.  He  took  an  active  part  in 
Pan-American  affairs,  being  a  member  of  the 
Niagara  Falls  Conference  to  discuss  the  rela- 
tions of  the  United  States  and  Mexico  (1014) 
and  of  the  Pan-American  Conference  on  Mexico 
(1015),  which  determined  on  the  recognition  of 
Carranza. 

STTAVia.   See  LoiCBABn,  Laubbbt. 

StTBAIiTESNATE  PSOFOSITIONS.  See 
OPPosmoN. 

SUBANSHir,  BiSS-hSindnxTiS.  A  Sanskrit 
novelist,  who  lived  probably  in  the  latter  part 
of  the  sixth  century  a.d.  Apart  from  a  few 
verses  he  is  known  as  the  author  of  the 
VOsoBodatta,  a  highly  artificial  romance  deal- 
ing with  the  love  of  Prince  KandarpokCtu  for 
the  Princess  VfisavadattA.  The  action  of  the 
novel  is  very  slight,  and  the  style  abonnds  in 
long  compounds,  conceits,  and  assonancsB.  The 
novel  is  important  in  Sanskrit  literary  history 
as  being  the  first  of  the  romantic  school,  and 
thus  being  the  acknowledged  model  for  the 
kidamhan  and  the  Haraaoarita  of  Bana  (q.v.). 
It  has  been  edited  by  Hail  (Calcutta,  1869)  and 
Vidyasagara  (ib.,  1874),  and  in  Telugu  script  at 
Madras  (1802) ;  and  has  been  edited  and  trus- 
lated  into  English  with  an  admirable  tntrodne- 
ticm  and  lexioographleid  amiaidix  by  L.  H.  G^y 
(New  Tork,  1913  f.   See  Novn» 

SUBAinTN,  sSS-M'nOn.  A  partially  Moham- 
medanized  tribe  which  inhabits  the  Sibuguey 
Peninsula  of  Mindanao.  Their  garments  and 
dwellings  resemble  those  of  the  Moro.  Each 
settlement  has  a  headman,  with  a  home  lar^ 
enough  to  accommodate  several  families.  Their 
agriculture  is  still  primitive,  with  a  scant  yield. 
The  defleiency  is  supplied  Jby  forest  products  and 
«une.  Consult  E.  B.  Christy,  SubomfM  of 
gindangan  Bay  (Manila,  1000).  See  Pheupfikb 
ISLUTDS.  

SUBBrnTMnrOUS  OOAIt.   see  Coal. 

SlTBCOH'SCIOUSirESS.  A  term  applied, 
somewhat  indefinitely,  to  d^rees  of  conscious- 
ness which  are  lower  than  the  highest  degrees 
of  attention,  or  even  lower  than  the  conscious 
levels  accessible  to  introspection.  Its  principal 
usee  are:  (1)  as  an  arbitrary  term,  referring 
to  a  recognized  form  of  p^choneural  disease 
(e.g.,  hysteria,  q.v.)  and  not  implying  a  theory 


or  description  of  that  disease  (Janet).  (2) 
As  the  olMGure  or  non-focal  content  of  conscious- 
ness, which  is  observable  but  unobserved 
(Stout).  Observation  in  this  sense  is  usually 
equivalent  to  cognition,  and  the  obscurity  of 
the  enbconsdous  processes  is  a  matter  of 
awareness  rather  than  of  attentive  cleameee. 
(See  Attkntion;  McAJfiNO:  Nocnc  Conscious- 
ness.) (3)  As  dissociated  passive  ideas,  which 
exist  alone,  partially  or  entirely  out  of  associa- 
tive relations  to  the  ideas  of  consciousness 
proper.  (4)  As  dissociated  active  ideas,  which 
exist  apart  from  the  normal  or  personal  con- 
sciousness, but  which  are  actively  functioning 
either  to  become  conscious  or  to  produce  some 
effect  upon  the  behavior  or  the  physiological 
state  of  the  individual  (Sidis.  Freud).  (3) 
As  a  dissociated  personality,  psychologically 
complex  and  internally  organized,  which  func- 
tions and  develops  independently  (Prince) . 
Such  a  dissociated  personality  or  coconscious- 
ness  may  be  thought  of  as  alternating  with 
the  principal  or  personal  consciousness,  or  as 
persisting  simultaneously  with  it.  In  tlw  latter 
coa^  tiiere  may  be  an  alternation  of  tiie  domi- 
nance of  the  two  consciottsiHesses,  or  both  con- 
sciousnesses may  appear,  by  the  intnnsisteot  be- 
havior of  the  indivianal,  to  be  in  effective  func- 
tion at  the  same  time.  ( See  Double  Con- 
BciotrsNBSS;  Htstebia;  Teance.)  (6)  As  the 
sum  ef  all  material  reproducible  in  conscious- 
ness (Sidis).  'Die  theory  here  is  that  an  idea, 
in  order  to  be  reproduced  in  memory,  must  in 
the  meantime  be  eonaerred  as  idea;  and  since 
it  is  obviously  not  conselons,  it  must  be  sub- 
conscious. (7)  As  the  physiological  (nervous) 
phenomena  which  are  correlated  with  the  idea 
and  account  for  its  reproduction  ( MOnsterberg, 
Ribot,  Prince).  On  this  view  the  idea,  which 
is  psychological,  is  conserved,  not  in  kind,  but 
by  the  nervous  system.  (8)  As  a  psychical 
concept,  which  explains  the  apparent  conserva- 
tion of  ideas  without  implying  that  the  subcon- 
scious is  phmomenally  actual  (Hart).  (9) 
As  a  tdeoloffical  principle,  which  insures  the 
production,  vnth  lowered  oversl^^t,  of  (mental) 
sequences  that  present  a  more  or  less  striking 
infusion  of  cohering  purpose  (Jastrow).  (lO) 
As  the  absolute,  a  philosophical  conception. 

It  should  be  observed  that,  on  most  of  these 
views,  the  subconscious  baffles  introspection,  is 
phen<Hnenally  unobserved,  and  is  inferred  in 
onler  to  explain  certain  psychological  phenomena. 
If,  however,  we  cannot  observe  the  subconscious 
as  actual,  we  have  no  reason  to  assume  that  it 
is  conscious  at  all,  and  tiie  term  becomes  a 
misnomer.  In  this  case,  then,  as  in  others, 
we  must  look  to  the  nervous  system  for  the 
explanation  of  psychical  phaiomena  and  of  facts 
of  behavior;  and  our  point  of  view  will  thus 
coincide  approximately  with  tiie  seventh  above. 

BiliUt^rn^phy.  W.  B.  Ciupenter,  Prmeiples 
of  Mental  PhyeMogy  (new  ed..  New  York, 
1900) ;  F.  W.  H.  Myers.  Human  PemmiAity  and 
ii%  Survival  of  Bodily  Death  (2  vols..  New  York, 
1003;  abridged  ed.,  ib.,  1007) ;  Pierce,  in  8tu4ie» 
in  PhUoeo^y  and  PaydhoU)gy,  C.  E.  Garman 
memorial  volume  (ib.,  1906) ;  Joseph  Jastrow, 
The  Suhconadoua  (Boston,  1906) ;  O.  F.  Stout. 
Anaiytioal  Psychology  (3d  ed.,  2  vols.,  London, 
1900) ;  MOnsterberg,  Ribot,  Janet,  Jastrow, 
Hart,  and  Prince.  Sahcontmoua  Phenomena 
(Boston,  1910) ;  Sigmund  Freud,  The  Jnterpre- 
tation  of  Dreamt  (New  York,  1918) ;  id..  The 
P9t/ehopaikotogy  of  Bwrydaiy  lAfe  (ib.,  1914); 
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Morton  Prince,  The  Unconsdoua  (ib.,  1914). 
See  Double  Conbciousniiss;  Tbance;  Htpno- 
Tisic,  Hypnosis;  exid,  in  general.  Attention; 
Consciousness;  Mental  Pathoumt;  Pbtcbo- 

THEBAPT;  UNCONSCIOUB,  THE. 

STTBCOKTBABT   PBOPOSITIONS.  See 

Opposition. 

SUB'BEA'COK.  A  member  of  a  major  order 
in  the  Roman  church,  who  is  bound  to  celibacy. 
The  subdiaconate  apparently  originated  later  than 
the  episcopate,  preebyterate,  and  diaconate,  and 
probably  developed  from  the  last  named  as  dea- 
cons rose  in  importance.  It  is  first  mentioned  in 
a  letter  of  Pope  Cornelius  (266).  The  function 
of  the  office  ia  to  assist  the  deaMm,  in  modem 
times  especially  in  the  edebration  of  the  Eu- 
charist. In  the  Boman  Catholic  church  the 
subdeacon  of  the  mass  is  not  necessarily  or 
usually  a  priest.  Consult  Renter,  Dm  Buh- 
diaoonat  (Augsburg,  1890),  and  see  Deacon; 
Omnss,  Holt. 

SOE'DOICTNANT.  Hie  interval  one-fifth 
below  the  tonic,  and  the  fourth  d^ree  of  the 
scale. 

STTBIAOO,  smA-A'kA  (Lat  Bublaqueum) . 
A  city  in  tbe  Province  of  Rome,  Italy,  in  the 
Sabine  Monntains,  47  miles  by  rail  east  of 
Rome,  on  the  Teverone  (ancient  Anio)  (Map: 
Italy,  D  4).  Here  are  to  be  seen  walla  and 
terraces  of  one  of  Nero's  villas,  and  the  famous 
monasteries  of  Santa  Scolastica  (foiuded  in 
607)  and  of  San  Benedetto,  the  cradle  of  the 
Benedictine  order  of  monks.  Here  in  1465 
the  Germans  Arnold  Pannarts  uid  Conrad 
Schweinheim  published  the  first  book  printed  in 
Italy,  and  copies  of  their  editions  of  Lactantins, 
Cicero,  and  Augustine  are  still  in  the  monastery 
library,  which  has  lost,  however,  most  of  its 
precious  manuscripts.  San  Benedetto  contains 
thirteenth-century  frescoes  and  paintings.  Pop. 
(commune),  1901,  800S;  1911,  8215. 

S U BUH 'FETTSA^ON  (from  Lat.  sub,  under 
+  ML.  imfeudatio,  infendation,  trom  infeudare, 
infeodare,  to  confer  in  fee).  The  act  m  which 
a  feudal  lord  granted  a  portion  of  his  lands 
to  a  tenant  upon  condition  that  the  latter 
hold  of  the  former  subject  to  the  incidrats  of 
feudal  tenure.  This  was  accompanied  with  the 
feudal  ceremonies  usual  in  those  times.  It  was 
by  this  means  that  the  feudal  manors  of  Eng- 
land were  created.  As  this  practice  tended  to 
evade  the  feudal  rules  ^[ainst  alienation  it  was 
forbidden  by  the  famons  statute  of  Quia  Emp- 
tores.    See  Fhtdaush;  Manoe;  Real  Pbop- 

EBTT;  TENUBB. 

SUBJECT  (OF.  subject,  suject,  Fr.  sujet, 
from  Lat.  subjectus,  subject,  inferior,  from  sub, 
under  +  jaoere,  to  throw).  A  person  who  by 
reason  of  birth  in  a  country  or  naturalization 
under  its  laws  owes  allegiance  to  its  sovereign 
power.  The  term  is  almoet  exclusively  employed 
to  denote  such  a  person  under  a  monarchical 
form  of  goremmeni;  whereas,  the  word  citizen 
is  applied  to  a  member  of  a  republic.  The 
rights,  privileges,  and  duties  of  subjects,  of 
course,  depend  upon  the  form  of  government, 
and  they  may  differ  in  political  rank  and  sta- 
tion; thus  a  duke  or  an  earl  is  as  much  a 
subject  of  the  crown  of  England  as  a  peasant, 
although  the  former  is  entitled  to  certain  digni- 
ties and  honors  which  the  latter  does  not 
possess.  Until  recent  times  (1870  in  England) 
European  governments  almost  universany  re- 
fused to  recottnize  the  right  of  a  subject  to 
change  his  allegiance,  but  they  now  generally 
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concede  this.  The  policy  of  the  United  States 
in  permitting  aliens  to  become  citizens  by 
naturalization  has  probably  influenced  such  na- 
tions in  changing  their  arbitrary  and  despotic 
attitude  on  this  question,  as,  of  course,  it  would 
lead  to  international  difficulties  if  a  naturalized 
citizen  of  the  United  States  were  to  be  treated 
as  a  subject  of  the  natl«i  whose  sovereignty 
he  had  renounced  in  order  to  become  a  cinzen 
of  the  Republic.  Consult  A.  P.  Morse,  Treatite 
on  Citizenship  (BoBt<Hi,  1881).  Se«  AUEH; 
AixBGUNCi:;  CmzEN;  Naturujzatioit,  and 
the  references  there  given. 

STTBKINCIDOIIS,  AmcAi..  See  Clamifioa. 
TiONOF  Animals. 

SnBXAPSA'BIAK.   See  InsALAPsABUH. 

StrBUCIAir  (sflb-llsVon)  BBUKIS  (Lat. 
PofM  SuhUoius) .  The  most  ancient  of  tiie 
brid^  over  the  Tiber  at  Rome,  ascribed 
tradition  to  An  cue  Marcius.  The  Sublician  re- 
mained the  only  bridge  at  Rome  until  the  sec- 
ond century  B.C.  It  was  twice  carried  away 
and  restored  and  its  piers  remained  throng  the 
Middle  Ages.  The  last  remnante  were  destroyed 
in  1877.  Consult  S.  B.  Platner,  The  Topogrepkif 
«md  Mottuments  of  Anoimt  Rome  (2d  ed.,  Bos- 
ton, 1911). 

SUB'LZKA'TIOK  (Lat.  sublimatio,  an  up- 
lifting, from  sublimcre,  to  uplift,  from  sub- 
linUs,  lofty,  from  sub,  under  4-  Umen,  thresh- 
old). A  term  applied  to  the  distillation  of 
those  volatile  solids  that,  when  heated,  pass 
into  the  gaseous  state  without  nwlting.  Such 
substances,  including  iodin^  arsenfe  {Le^ 
arsenious  add),  the  cbtorides  of  iron  and  alumin- 
ium, certain  organic  compounds,  etc.,  may  be 
readily  freed  by  sublimation  from  nonvolatile 
impurities.  It  may  be  observed  that  all  solids, 
theoretically  without  exception,  give  off  more 
or  less  vapor,  i.e.,  sublime,  even  at  extremely 
low  temperatures,  and  of  course  the  evapora- 
tion (q-v.)  is  accompanied  by  absorption  of 
heat,  (hdinarily  the  rate  of  evuK>rati<n  of 
solids  Is  too  small  to  prevent  the  temperature 
from  rising  to  the  melting  pt^t  on  tiie  ap- 
plication ^  heat.  But  in  tne  ease  of  s<dids 
that  are  very  volatile  and  have  a  somewhat  high 
melting  point  the  beat  applied  may  be  largely 
used  up  by  the  rapid  evaporation,  and  so  tiie 
temperature  cannot  rise  high  enou^  for  the 
substances  to  melt.  Of  course,  by  placing  such 
substances  in  a  closed  vessel  and  thus  prevent- 
ing free  evaporation,  &isy  may  be  readily 
eauaed  to  melt. 

BXTBUKB  70BTS.   See  FWic 

STTBUXIKAIi  COnSCIOTTSNBSS  (from 
Lat.  sub,  under  +  lim«»,  threshold).  Literally 
a  degree  of  consciousness  below  a  certain  theo- 
retical limit  of  intensity  or  clearness.  See 
Subconsciousness;  Unoonbciocs,  The. 

SXTBUTTOBAL   TA0IS8.     See  Pazmk- 

TOL06T.   

BUBKABINE  BOAT.    See  Tobpdo  Boat, 

Sotmabibe.  

SUBKABZNE  QTHX  (from  Lat.  suh,  under 
+  marinns,  pertaining  to  the  sea,  from  more, 
sea).  A  gun  which  discharges  its  projectile 
beneath  the  surface  of  the  water.  In  1797  a 
Frenchman,  M.  Reveroni  Saint-C^r,  proposed  to 
arm  a  catamaran  with  a  submarme  gun,  but  no 
attempt  is  known.  Robert  Fulton  and  other 
Americans  attempted  the  constmetion  of  effec- 
tive sulnnarine  gims,  but  without  praetleal  re- 
sults. Ericsson  was  the  most  sueoessful,  and 
his  experiments  extended  over  several  years. 
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The  difficulty  of  securing  accuracy,  the  shortness 
of  range,  and  the  improTement  of  the  auto- 
mobile torpedo  tended  to  discredit  the  gun. 
Torpedoes  are  now  discharged  from  submerged 
tubes,  but  these  are  not  properly  guns,  as 
the  projectile  force  is  m»el^  sufficient  to  clear 
the  torpedoes  from  the  ship's  ude.  In  the 
Davis  torpedo  a  gim  is  fitted  which  fires  its 
projectile  throu^  the  enony's  bottran  upon 
contact  or  being  stopped  by  a  torpedo  net.  See 
Torpedo. 

SUSKABINE  XanBB.     See  Min^  Sub- 

MABIKE;  TOBPEDO. 

STTBlCAKDnB  TBLBGBAfH.    Bee  Tklu* 

BAPHT,  SUBUAXIKB. 

SUBMABTNE  TOBPEDO  BOAT.  See  Tdb- 
mo  Boat,  Submabine. 

STTBICAX'TLLABY  QANGLION  (from  Lat. 
9ub,  under  +  maailla,  jaw,  jawbone).  One  of 
the  four  sympathetic  ganglia  lying  in  the 
cephalic  r^on,  sometimes  called  cranial  ganglia. 
The  latter  term  is  rather  misleadins,  as  none 
of  the  ganglia  are  within  the  cranial  cavity. 
The  snhmaxillary  ganglion  ia  situated  above 
the  deep  portion  of  Qie  submaxillary  gland. 
(See  Sauvabt  Gland.)  It  is  connect«i  by 
filaments  with  the  lower  border  of  the  gustatory 
nerve  (nerve  of  taste,  supplying  the  tongue). 
It  also  receives  motor  filaments  from  the  chorda 
tympani  nerve,  a  branch  of  the  facial.  It  is 
small,  rounded,  and  of  a  reddish-gray  color;  its 
branduB  of  distrihation,  five  or  six  in  number, 
arise  from  the  lower  part  of  the  ganglion,  and 
supply  the  mucous  monbrane  of  the  mouth  and 
Wharton's  duct,  some  being  lost  in  the  sub- 
maxillary gland.  The  other  three  ganglia  are 
Meckel's,  the  ophthalmic,  and  the  otic  (qq.v.). 

SUBMEBSIBLE  TOBPEDO  BOAT.  See 
Torpedo  Boat,  Subuasine. 

STTBOBDINABY.  A  class  of  charges  in 
heraldry  (q.v.). 

SUB'OUIATION  OF  PBB7UBT.  The  of- 
fense of  procuring  a  person  to  commit  perjury. 
The  crime  will  not  be  committed  unlm  oaGi 
the  person  inducing  and  the  person  testify* 
ing  have  knowledge  that  the  testimony  la  false. 
Although  only  a  misdemeanor  at  common  law, 
in  most  jurisdictions  to-day  it  is  punished  with 
the  same  severity  as  perjury.   See  Pebjubt. 

STXBPCE^A  (Lat.  sub  poena,  under  penally, 
the  initial  words  of  the  writ  in  its  original 
form).  A  mandatory  writ  or  process  issued  by 
a  court,  a  quasi-judicial  body,  or  an  offldu 
having  judicial  powers,  commanding  a  person  or 
persons  named  therein  to  appear  at  a  certain 
time  and  place  and  testify  or  furnish  docu- 
mentary evidence  in  an  action  or  judicial  pro- 
ceeding. Originally  a  sut^xsna  was  used  only 
to  compel  at^dance  of  witnesses  in  court,  but 
by  statute  in  most  States  many  officials  and 
bodies  having  judicial  powers,  such  as  boards 
of  commissioners,  coroners,  l^slative  commit- 
tees, etc.,  are  authorized  to  compel  the  attend- 
ance of  witnesses  by  this  process. 

A  subpoena  intended  only  to  compel  the  at- 
tendance of  a  witness  for  the  purpose  of  giving 
testimo^  is  known  as  a  subpoena  ad  testifican- 
dum! where  it  is  necessary  to  put  in  evidence 
documents  which  are  in  the  possession  of  a 
witness,  he  may  be  «Hnpelled  to  appear  and 

firodnce  them  1^  a  snbpcena  duces  tecmn.  This 
orm  of  Bubpcena  is  substantially  like  the  one 
above  mentioned,  except  that  it  specifically  enu- 
merates as  far  as  possible  the  Dooka,  papers, 
and  documents  desired.   In  some  code  States  a 
Vol.  XXI.— 40 


"notice  to  produce"  served  by  one  attorney  in 
an  acticm  on  his  opponent  serves  the  same  pur- 
pose. It  is  no  excuse  that  the  papers  are  of  a 
private  nature;  they  must  be  produced  never- 
theless, and  the  court  will  then  upon  in^>eetton 
rule  whether  they  are  privileged  or  not.  where 
the  docum^ts  are  incriminatory  of  the  person 
directed  to  produce  than,  however,  they  need 
not  be  brought  to  court. 

In  most  States  a  sut^xsna  may  be  served  hj 
any  person  of  discretion,  who  usually  must  m 
18  years  of  age  or  upward,  and  service  is  made 
by  delivering  a  copy  of  the  subpoena  to  the 
witoeSB  personally,  at  the  same  time  showing 
him  the  original,  and  payin?  or  tendering  his 
legal  fees  and  expenses,  which  are  fixed  by 
statute.  Failure  to  appear  in  obedience  to  a 
subpoena  is  a  contempt  of  court.  It  is  usual 
for  the  party  who  caused  the  service  of  the 
subpoena  to  apply  to  the  court  for  an  order 
directing  the  witness  to  show  cause  why  he 
should  not  be  punished  for  contempt.  Such  a 
witness  is  also  liable  in  a  civil  aetion  for  all 
damages  which  may  have  been  caused  by  his 
nonappearance  to  the  party  calling  him.  A 
witness  may  be  excused,  in  the  discretion  of  the 
court,  upon  reasonable  cause,  as  illness,  death 
in  family,  eto.  Prior  to  1852  a  defendant  was 
summoned  to  answer  an  action  in  a  court  of 
chancery  in  England  hy  a  subpoena  ad  respon- 
dendum. This  practice  has  been  superseded 
there  by  service  of  a  copy  of  the  bill  instead, 
but  still  obtains  in  some  jurisdietions  io  the 
United  States.  Sudi  a  sulqH]ma  corresponds 
more  nearly  in  its  purposes  to  a  summons  thsji 
a  subpoena  as  above  described.  Consult  authori- 
ties referred  to  under  Pbootoube.  See  Evi- 
dence ;  SuMUONS;  W1TNB8B. 

STTB'BOaA^ON  ( ML.  aubrogatio,  from  Lat. 
subrogare,  mrrogare,  to  substitute,  from  8uh, 
under  +  rogare,  to  a!sk).  The  treatment  of  one 
who  has  paid  the  debt  or  fulfilled  the  obligatioD 
of  another,  whidi  as  between  himself  and  that 
other  shoi^d  have  been  paid  by  the  latter,  as 
though  he  were  the  assignee  of  the  creditor's 
claim.  The  payer  is  then  said  to  be  subrogated 
to  all  the  rights  and  remedies  of  the  cr^itor 
against  the  primary  debtor.  The  doctrine  upon 
which  this  subrogation  is  based  was  ori^nally 
applied  by  courts  of  equity,  but  is  now  generally 
applwd  courts  of  law  to  all  cases  vniere  one 
pays  a  debt  on  which  he  is  secondarily  liable, 
aluiongh  the  debt  may  be  legally  discharged  by 
the  payment.  Equity,  for  the  purpose  of  work- 
ing out  justice  between  the  parties  by  repaying 
the  advances  made,  deals  with  the  case  as 
though  the  debt  were  still  in  existence,  and 
gives  to  the  person  paying  the  debt  precisely 
the  same  rights  and  remmies  as  belonged  to 
the  original  creditor,  but  in  no  case  does  one 
1^  Bubnwation  acquire  any  ht^ier  or  different 
rights.  It  will  thus  be  seen  that  the  analogy 
between  subreption  and  assignment  is  oomplme, 
one  who  is  entitled  to  be  subrogated  to  a  claim 
or  demand  being  treated  as  though  he  were  an 
assignee  of  the  claim  or  demand.  The  only 
difference  between  them  is  the  source  and  not 
the  character  of  the  right,  the  ri^t  to  subrtp- 
tion  arising  by  operation  of  law  and  the  ri^t 
of  an  assignee  andng  by  vdnntary  act  of  the 
parties. 

Since  the  principle  is  of  equitable  origin  the 
maxim  that  one  asking  the  aid  of  equity  must 
come  into  court  "with  dean  hands"  ^tplies;  and 
subnotion  will  take  place  only  where  the  per- 
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Bon  satiafying  the  obligation  was  under  a  legal 
or  equitable  obligation  to  do  so.  Thus  a  person 
maj  not  voluntarily  pay  the  debt  of  another  and 
bHu  be  subrogated  to  his  rights  against  third 
parties. 

Some  of  the  more  important  cases  in  which 
the  doctrine  is  applied  are:  (1)  Where  a  junior 
mortgagor  pays  off  a  mortgage  prior  to  his  own, 
when  equity  will  compel  an  actual  assignment 
of  the  mortgage  by  the  prior  mortgagee.  {2) 
When  <me  pays  a  debt  to  the  payment  of  which 
he  is  enUuea  to  contribution  by  otherB,  or  for 
which  others  are  primarily  liaUe  and  he  only 
aecondarily,  as  in  the  case  of  a  surety.  In  these 
cases,  since  the  sole  relief  soiwht  is  payment 
of  money,  courts  of  law  apply  the  doctrine,  and 
cnve  a  complete  remedy.  (See  CONTRiBimoN ; 
Quasi  Contbaot;  SuBEnrrsHiP.)  (3)  In  some 
jurisdictions,  particularly  in  England,  when  one 
paying  money  to  a  corporation  under  an  ultra 
vires  contract  cannot  recover  in  qnasi  contract, 
although  it  is  used  1^  a  corporation  in  paying 
its  corporate  indebteoness,  m  which  case  Uie 
person  so  advancing  mon^  is  subrogated  to 
the  rights  of  the  original  creditor.  (4)  In  the 
case  of  insurance  contracts  and  contracts  of 
indemnity  generally  whenever  the  insurer  or 
indemnitor  pays  the  indemnity  due  under  his 
contract,  he  is  ^titled  to  be  subrogated  to  the 
rights  of  the  person  indemnified  against  third 
parties  which  may  in  any  manner  reduce  the 
loss  or  oUleation  indemnified  Mainst.  See) 

CHJUfCBST;  EQinTT;  InDEBCNITT;  INSURANCE. 

SUBSCBIF^ON  (Lat.  suhacriptia,  from 
Bubaoribere,  to  subscribe,  write  under,  from  tub, 
under  +  acribere,  to  write).  A  popular  rather 
than  a  technical  term  in  law  signifying  a  writ- 
ten contract  by  which  a  person  a^ees  to  con- 
tribute a  sum  of  money  for  a  specified  purpose. 
The  subscription  may  be  made  either  as  a  gift, 
or  it  may  be  made  as  an  offer  to  pay  the  money 
subscribed  in  exchange  for  property  to  be  de- 
livered to  the  subscriber.  Whenever  the  person 
or  corporation  in  whose  favor  the  subscriptions 
are  made  has  performed  work  or  incurred  ex- 
pense or  liability,  relying  upon  such  subscrip- 
tions, the  courts  have  generally  held  that  such 
expense  or  liability  is  a  sufficient  consideration 
for  the  subscription  to  make  it  a  legally  en- 
forceable contract,  entitling  such  persons  or 
oorporatioQ  to  sue  upon  it.  It  has  also  been 
held  that  when  there  are  several  subscribers  and 
each  snbscriber  has  fair  notice  that  others  are 
expected  to  subscribe  to  the  same  object  or 
purpose,  the  promise  of  each  snbscriber  is  con- 
sideration for  the  promises  of  all  the  others. 
The  soundness  of  such  a  doctrine  may  well  be 
doubted  and  the  authorities  upon  this  point  are 
in  conflict.  A  subscription  for  stock  of  an 
existing  corporatiott  is  generally  deemed  to  be  a 
mere  tmer  whieh  may  be  withdrawn  at  any  time 
before  acceptance,  Imt  which  may  be  accepted 
at  any  time  before  withdrawal  of  the  subscrip- 
tion by  an  allotment  of  the  stock  to  the  sub- 
scriber. Upon  such  acceptance  the  subscription 
becomes  a  valid  contract  which  may  be  enforced 
by  the  corporation.  A  subscription  for  stock 
in  a  corporation  to  be  formed  will  not  generally 
ripen  into  a  contract  upon  the  incorporation  of 
the  omnpony  and  the  allotewnt  of  tiw  stock,  since 
there  was  no  promise  in  «dstence  at  the  time 
of  the  making  of  the  offer  of  snbscription.  Where 
several  of  such  subscribers  mutually  agree  to 
take  stock,  however,  the  agreement  of  eAob  will 
bind  him  conteraetiully  towards  all  the  others. 


See  CoNsiDEaATioK ;  CoimuOT;  CotnttATioN; 
Stoceholdiss. 
SUBSIDBHCS.    Ses  EuTAnoN  and  Scb- 

8IPBNCE. 

SUBSIDIES  (Lat.  tulndium,  relief,  aid, 
auxiliary  force,  from  auhaidere,  to  sit  down,  re- 
main, subwde,  from  mb,  under  +  aedere,  to 
sit).  A  term  in  English  history  having  refer- 
ence to  special  tax  assessments  upon  persons 
and  not  directly  upon  real  property;  in  general 
European  politics  it  has  reference  to  grants 
of  monejr  to  an  ally  to  aid  in  tiie  prosecution  of 
war;  while  as  a  current  economic  term  it  applies 
to  ^nts  of  money  made  by  tiie  state  in  aid 
of  individual  enterprises.  See  Bounty;  SfB- 
oha:«t  Mabine;  Shippino  Subsidies. 

SXTBSOHiING.    See  Plow,  Plowinq. 

SUBSTANCE  (OF.  auhatance,  avhataunce, 
Fr.  mhaiance,  from  Lat.  auhatfmtia,  being,  es- 
sence). A  term  frequently  used  in  logic  and 
metaphysics  with  varying  meaning.  Suostance 
ip  correlative  with  quality  or  attribute.  Every 
snbstanoe  must  have  attrilniteB,  and  every  at- 
tribute must  be  the  attribute  of  some  substance. 
The  substance  gold  has  the  attributes  weight, 
color,  etc.  Now  it  is  not  difficult  to  identify 
attributes  and  to  give  a  definite  meaning  to 
our  conception  of  them.  But  what  is  the  sub- 
stance to  which  they  Iwlongt  What  is  left  of 
gold,  e.g.,  when  its  color,  characteristic  hard- 
ness, specific  gravity,  chemical  affinities,  etc, 
have  been  all  catalt^i^ied  ammg  its  attributes 
or  qualities  T  Now,  however  uffleult  it  may 
prove  to  answer  this  question  when  once  it  is 
raised,  popular  thought  and  popular  philosophy 
assume  that  everything  whatsoever  possesses, 
besides  its  attributes,  a  substratum;  that  they 
rest  upon  or  inhere  in  something  that  holds  the 
attributes  together,  without  being  itself  an  at- 
tribute. Without  being  clear  in  details  on  the 
subject  it  is  assumed  that  the  attributes  could 
not  hang  together  so  conristently  and  perdst- 
ently  by  themselves.  The  problem  is  solved  by 
metaphor.  The  very  terms  "substance,"  "sub- 
stratum," "inhermce"  are  air  metaphorical, 
but  no  plain  statement  is  made  of  what  is  figura- 
tively alluded  to. 

This  vague  view  appears  at  the  very  dawn 
of  philosophical  speculation,  having  been  doubt- 
less an  inneritance  from  presciennfic  and  pre- 
critical  thinkers,  and  has  persisted  throu^  all 
tiie  centuries  up  to  the  present.  When  specula- 
tion began  in  the  Western  world,  an  attonpt  was 
made  to  identify  the  assumed  substance  with 
some  well-known  type  of  experienced  object. 
Substance  appears  in  the  doctrine  of  the  Ionic 
philosophers  (see  Ionian  School)  as  air  or 
earth  or  water,  in  Heraclitus  (q.v.)  as  fire, 
but  in  Pannenides  (q.v.)  it  becomes  an  abstrac- 
tion, pure  being.  In  Aristotle  we  have  a  more 
critical  view,  according  to  which  the  individual 
realities  of  experience  are  substances,  while 
species  are  secimd  substances.  The  Stoics  re- 
turned to  the  idea  of  a  substrate  as  the  bearer 
of  attributes,  and  this  view  persisted  throu^ 
the  Middle  Ages  as  the  only  one  advocated, 
except  by  the  Nominalists.  (See  Nouinalism.) 
In  modem  philosophy  Descartes  and  Spinoza 
share  this  substrate  theory.  Leibnitz  moved 
away  from  this  static  conception  and  r^iarded 
substance  as  a  being  capable  of  action  or  'primi- 
tive force,"  but  it  was  his  great  opponent  Locke 
who  definitely  adaiowle^ed  that  snbstanoe, 
while  apparently  a  necessary  iuferoice,  is  in 
reality  unknowable. 
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Berkeley  went  further.  Lodce  had  accepted 
the  existence  of  material  aa  well  as  spiritual 
"|>owerB" ;  Berkeley  maintained  that  "the  euppo- 
aitioD  of  external  bodies  is  not  necessary  for 
producing  our  ideas,  since  it  ts  granted  they 
are  produced  sometimes,  and  might  possibly  be 

Sroduoed  always  in  the  same  ot&w  we  see  uiem 
1  at  presoit,  without  their  conenrrence." 
Hence  "ubere  is  not  any  other  substance  than 
Spirit,  or  that  which  perceivcfl."  About  this 
substance,  however,  Berkeley  oould  give  no 
consistent  account.  At  one  time  we  are  told 
that  thing  or  being  "comprehends  under  it  two 
kinds  entirely  distinct  ana  beterogeneous,  which 
hare  nothing  in  common  but  the  name,  viz., 
Spirits  and  Ideas.  Tlie  former  are  active,  in- 
visible BubstuieeB — the  latter  are  inert,  fleet- 
ing, or  dependent  beings,  which  subsist  not  by 
themselves,  but  are  supported  by  or  exist  in 
minds  or  spiritual  subs^nces."  But  in  another 
place  we  are  told  that  "the  soul  alioaya  thinks; 
and  in  truth  whoever  shall  go  about  to  divide  in 
his  thoughts  or  abstract  the  eaiatence  of  a 
spirit  from  its  cogitation,  will,  I  believe,  find  it 
DO  ea^  ta«k.**  Hume  dereli^ted  the  idea  oon- 
tained  in  the  last  quotaticm  and  arrived  at  tiie 
result  that  all  substance  is  an  "unintelligible 
.chinuera." 

Kant  emphasized  the  "relations"  which  united 
perceptions,  and  found  in  them  the  essence  of 
substance.  Substance  with  him  is  a  category 
of  relation  which,  when  schematized,  i.e., 
brought  into  relation  with  time  and  space,  be- 
comes "the  permanence  of  the  real  in  time,  or 
the  idea  of  the  real  as  presupposed  in  the  em- 
pirical determination  of  time,  and  as  persisting 
while  all  else  changes."  But  this  view  has  a  de- 
fect. There  is  too  much  absoluteness  in  the 
conception.  It  is  not  necessary  that  there 
should  be  anything  which  persists  through  all 
changes.  It  is  only  necessary  that  there  should 
be  some  quality  which  remains  relatively  un- 
changing, whilQ  other  qualities  change.  The 
relatively  permanent  quality  forms  then  the 
nucleus  around  which  the  changes  gather  as 
variations  of  a  thing.  The  same  thing  does 
not  always  remain  unchanged  in  the  same 

rlit^.  Now  it  may  be  this  quality,  now  that, 
this  account  some  philosopners  prefer  to  re- 
^rd  Buhatantiality  as  shifting  from  time  to 
time. 

But  perhaps  a  more  empirical  definition  of 
substance  can  be  obtained  from  the  theory  of 
judgment.  Going  back  to  Aristotle's'  concep- 
tion of  substance  (o^^)  as  that  of  whidi 
predication  Is  made,  we  find  (see  Judohent) 
that  predication  is  always  made  of  a  syntheais 
of  attributes.  The  orange  is  yellow,  grows  on 
a  tree,  developed  from  a  flower,  is  going  to  be 
eaten  by  me  next  minute,  etc.  The  orange  is 
the  synthesis  of  all  these  quantities  or  attri- 
butes, some  of  which  may  oe  past  and  some 
not  yet  existoit.  The  only  object  of  which  all 
the  qnalities  of  an  orange  are  predieaUe  is  the 
totality  of  the  predicable  qualities.  This  total- 
ity csists  at  any  one  time,  not  as  a  whole,  but 
in  part.  Now  uie  syntheas  of  all  the  qualities 
which  appear  to  common  sense  as  the  qualities 
of  a  thing  is  Itself  in  this  view  regarded  as  the 
substance  of  that  thing.  Used  in  this  sense 
substance  is  no  longer  what  its  etymology  indi- 
cates, viz.,  a  something  standing  behind  phe- 
nomena, but  it  is  what  the  Greek  term  wvUt 
means,  vis.,  the  being  of  which  attributes  are 
predicable.    A  realistic  modification  of  this 


view  is  possible  according  to  which  substance 
would  be  the  synthesis  of  such  qualities  as 
have  existence  outside  of  experience.  See  IteTA- 
PHTSios;  Philobopht;  Sohoubucibu. 

SUBSTANTIVE  GOLOBS.  See  AuBcnvx 
Couns.   

SUB18TAJI  Tl  V  E  LAW  (Lat.  nibttantivut, 
self-existentf  substantial,  real,  from  suhtttmtUi, 
being,  essence,  material).  That  branch  or  divi- 
sion of  the  whole  law  which  defines  and  estab- 
lishes human  rights  and  privileges  with  refer- 
ence to  property  and  prescribes  rules  of  conduct 
to  be  observed  by  mankind  in  the  various  rela- 
tions of  life.  All  other  law  may  be  classed  as 
adjective  or  remedial,  i.e.,  as  dealing  with  the 
methods  of  enforcement  and  maintenaBoe  of  the 
normal  conditions  established  by  the  substantive 
law,  and  the  rectification  of  such  abnormal 
social  conditions  as  may  arise.  For  convenience 
the  substantive  law  is  subdivided  into  various 
brancfaes-  according  to  the  subject  matter  to 
which  it  relates.  For  ^cample,  we  speak  of  the 
law  of  real  property,  of  personal  property,  the 
law  of  domestic  relations  or  persons,  etc.  It 
is  to  be  found  both  in  lu^slative  enactments 
and  in  the  rules  and  preceiMnts  of  the  common 
law.  See  Law  and  the  authorities  there  referred 
to.   

SUB'STITUTION  (Lat.  si^titutio,  a  put- 
ting in  the  place  of  another,  from  Buhatituere, 
to  put  in  the  place  of  another,  from  aub,  under 
+  atatuere,  to  place,  from  atare,  to  stand).  A 
mathematical  operation  by  which  one  expression 
is  replaced  by  another.  The  term  has,  however, 
come  to  have  a  technical  meaning  in  modern 
mathematics,  and  tiiia  has  led  to  an  important 
branch  known  as  the  theory  of  substitutions. 

If  n  elements,  Oi,  a,,  a,  a,  are  ^ven,  and 

Oi,  Oi,  Oi  o»  and  o'„  o'»  o  »  .  .  .  .  o'„  are 

two  arrangements  of  these  elements,  the  operation 
of  passing  from  the  first  of  these  arrangements 
to  the  second  is  called  a  substitution  of  the  n 
elements.  It  follows  that  there  are  n!  substitu- 
tions of  »  elements,  including  t^e  identical  sub- 
stitution, which  leaves  the  order  of  the  letters 
unchanged.  A  substitution  which  in  place  of  the 
arrangement  a,,  Oi,  (h,  .  .  .  .  gives  a'^,  a,',  a,', 
....  a-'m,  is  represented  by  the  symbol 


(ai  0%  Ot  Ob  \ 


If  (h  is  replaced  by  0^  a,  Inr  (h>  •  •  -  ■  a>-t  by  a.' 
and  On  by  a^,  the  substitution  Is  said  to  be 
eycUo,  and  is  more  conveniently  represented  by 
( Oi  Oi  0,  .  .  .  aa)>  or  evm  by  (1  2  3  .  .  .  «), 
than  by  the  more  elaborate  symbol 


(ai  Oi  .  .  . .  On-i  <h\ 
otott  On  aJ 

fabcil^\ 


Similarly  the  substitution 


may  be  written  (acd)  (bef),  meaning  that  while 
a  changes  to  c,  0  to  d,  and  tf  to  o,  (  at  the 
same  time  changes  to  e,  «  to  /,  and  /  to  b.  This 
symbolism  is  further  extended  thus;  Consider 
{ab)  (ao);  this  means  that  a  changes  to  &, 
b  to  a,  and  a  to  0,  and  c  back  to  a,  a  result 
which  evidently  may  also  be  indicated  by  {abc), 
so  that  (o&m)  (ao)  —  (o&o).  But  the  same  rea- 
soning shows  that  {ao)  {ab)  =  {aob).  Hence 
if  s,  =  {ah)  and  c  =  (oc),  •,•»  *  »t»i-  For 
convenience,  »t  «t  ia  called  tbe  product  of  «,  and 
9,  in  the  order  ^ven,  from  whldi  it  appears  that 
the  commutative  law  of  multiplteatltm  does  not 
hold  true  in  the  theory  M  snbstitntlona.  If  in  the 
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product  9i  <i  «■  .  .  .  .  8«we  have  Si  =  »t—  .  .  ■  . 
»n,  the  product  is  called  the  power  of  each  sub- 
stitution. If  a  substitution  leaves  all  the  ele 
tnents  unchanged  in  order,  it  is  called  an  identioat 
substitution  and  is  represented  1.  If  the 
product  of  two  substitutions,  like 

Vo'i  o'«  a'm/        \oi  at  ....  a*  / 

is  1,  each  is  called  the  invene  of  the  other,  and 
if  the  first  is  represented  by  $,  the  semnid  is 
represented  by  a—*  «s~*  equaling  1. 

A  collection  of  aubfttitutione  is  said  to  form 
a  group,  if  the  product  of  any  two  is  another  of 
the  same  collection.  This  may  be  illustrated 
outside  the  Add  of  substitutions  by  the  three 
cube  roots  of  unity  1,  — — J  — JV— 3, 
the  product  of  any  two  being  another  of  the 
same  collecticm.  llie  six  substitutions  a,  =  1, 
«,  =  (ojy*),  s,  =  {axy),  »,  =  iyz),  =  (ao). 
«■  =  (ivy)  also  form  a  ^up.  The  number  of 
substitutions  of  a  group  is  its  order,  and  this  is 
always  a  factor  of  nl.  Thus  in  the  group  given 
the  order  is  6,  and  this  is  a  factor  of  31.  If  all 
substitutions  of  a  group  H  are  contained  in 
another  group  G,  H  is  called  a  tubgroup  of  Q 
and  the  order  of  H  is  a  factor  of  that  of  Q.  A 
group  whose  operations  are  all  permutable  wittt 
one  another  is  called  an  Abelian  group. 

Lagrange  ( 1770)  was  one  of  the  first  to  under- 
take a  scientific  treatment  of  substitutions  in 
conneetitm  with  the  theory  of  the  quintic  equa- 
ticm.  He  invented  a  "calcul  des  combinaisons," 
the  first  real  step  towards  the  theory  of  substi- 
tutions. Riiflfini  (1799)  was  the  next  to  under- 
take a  serious  study  of  the  subject,  again  in  the 
attempt  to  show  the  impossibility  of  solving  the 
quintic.  To  Galois  (q>v.)i  however,  the  honor 
of  establishing  the  theory  is  usually  ascribed. 
He  found  that  if  ri,r„r^  .  .  .  .  r  are  the  n  roots 
of  an  equati<m,  there  is  ahra^  a  group  of  per- 
mutations of  Uie  r's  such  that  (1)  every  func- 
tion of  the  roots  invariabU  by  the  substitutions 
of  the  moap  is  rationally  known,  and  (2),  re- 
ciprocally, every  rationally  determinable  func- 
tion of  the  roots  is  invariable  by  the  substitu- 
tions of  the  group,  a  discovery  that  eventually 
led  to  the  proof  of  the  insolubility  of  the 
quintic.  A.  L.  Cauchy  was  the  first  of  the 
well-known  French  mathematicians  to  reei^ize 
the  importance  of  the  theory,  and  numerous  im- 
portant propositions  are  due  to  him. 

Bibliography.  A  L.  Cauchy,  Ewercites  ^ana- 
lyae  et  de  phytique  math4matigue,  vol.  iii  ( Paris, 
1844);  Serret,  Court  ePcUgibre  mtp^rieure  (3d 
ed.,  ib.,  1866);  Jordan,  Trait4  de  mbatitutionM 
et  des  ^uaiUMB  alg^hriqites  (ib.,  1870) ;  Eugene 
Netto,  Theory  of  8uh9titutiona  and  iia  Applica' 
Hon  to  Algebra,  English  translation  by  F.  N.  Cole 
(Ann  Arbor,  1802) ;  L.  C.  Autonne,  Bur  le  dioom- 
pogitUm  iTwie  wttbtHtution  litt4aire,  r^elle,  et  or- 
thogonale  (LymiB,  1903) ;  William  Bumside, 
Theory  of  Group*  of  Finite  Order  (2d  ed..  New 
York,  1911) ;  Harold  Hilton,  Bomogeneoua 
Linear  Suhatitutiona  (Oxford,  1914). 

SUBSTITUTION,  THBon  or.  See  Cheuis. 
TBT  (historical  section). 

SUB'TEBBA'NEAN  HOUSES.   See  Eabth 

BUBTRAXynOS  (Lat.  «uh<raofto,  a  taking 
away,  frtnn  eubtrahere,  to  take  away,  from  nth, 
under  trahere,  to  draw,  drag).  The  inverse 
of  addition,  and  one  of  the  fundamental  processes 
of  arithmetic  an4  alg^ra.  It  is  the  operatim 
which  has  for  its  object,  given  the  sum  of  two 


expressions  and  one  of  them,  to  find  the  other. 
The  given  sum  is  called  the  minuend,  the  given 
addend  is  called  the  aubtrahend,  and  the  addend 
to  be  found  is  ct^ed  the  tUfferenoe  ch-  the  re- 
mainda^. 

SUBU'RA.  A  district  of  ancient  B«me  in 
the  valley  between  the  Esquiline,  Quirinal,  and 
Viminal  hills.  It  bore  an  evil  reputation  as  the 
resort  of  peddlers,  footpads,  and  prostitutes. 
Consult  S.  B.  Platner,  The  Topographil  omA 
Mowwmenta  of  Anoiewt  Borne  (2d  ed.,  Boston, 
1911). 

SUBVENTION.    See  SHiFFiNa  Subsidibs. 

SUBWAYS  (n»  Pipn  AND  Wim).  Under- 
ground galleries  which  contain  and  rendv  ac- 
cessible at  any  point  the  multitudinous  pipes 
and  wires  beneatn  city  pavonents;  or  else  ducts 
for  inclosing  under eround  wires  only,  in  such  a 
way  as  to  make  tnem  accessible  at  intervals. 
Subterranean  passages  for  the  accommodation 
of  street  traffic  are  either  nothing  more  than 
streets  or  footpaths  placed  in  tunnels,  which  need 
no  deseriptirai,  or  tbey  are  underground  rail- 
ways, which  are  described  in  the  articles  on 
Ubban  Tbansfobtation  and  Tunmn-  In  con- 
nection with  these,  pipe  and  wire  subways  are 
often  built,  and  this  plan  has  been  adopted  for 
some  future  New  York  imderground  systems. 

The  chief  advantages  of  subways  for  pipes  and 
wires  are :  ( 1 )  They  increase  the  life  and  general 
serviceability  of  pavements  and  prevent  the  in- 
terruption to  traffic  caused  by  street  excava- 
tions to  gain  access  to  pipes  whoi  simply  buried 
in  the  ground.  <2)(  They  facilitate  both  the  in- 
spection and  r^air  of  all  classes  of  underground 
furniture,  and  thus  lessen  the  number  of  trouble- 
some and  dangerous  leaks  frcon  water  and  gas 
mains;  they  also  aid  in  the  prevention  of  elec- 
trolysis, or  the  electrical  decomposition  of  iron 
and  lead  conduits  through  stray  electrical  cur- 
rents. (3)  Ventilated  and  rehttively  dry  sub- 
ways may  greatly  lengthen  the  life  <n  pipes  and 
wires  through  better  proteetiitn  against  cor- 
rosion than  is  possible  when  ^ey  are  laid  di- 
rectly  in  the  earth. 

One  of  the  earliest  attempts  to  avoid  the  dis- 
turbance of  pavements  was  carried  out  in  Liver- 
pool, where  a  gallery  2^  feet  wide  was  built 
under  the  sidewidk  and  in  it  were  placed  an  oval 
pipe  sewer  27  X  IS  inches,  a  10-ineh  water  main, 
and  a  10-inch  gas  main.  Hie  bottom  of  the 
trench  was  13  feet  below  the  surface  of  the  side- 
walk. Little  or  no  provisi<m  for  repairs  was 
made.  The  Lcndcm  subways  date  from  1861  or 
1862,  when  one  was  built  in  a  new  street  from 
Covent  Garden  Market  to  St.  Martin's  Lane. 
A  few  months  later  a  subway  was  built  at  Not- 
tingham, England.  Subsequently  a  number  of 
subways  were  added  to  the  first  ones  built  in 
London  and  Nottin^^iam.  In  Ixmdon  there  are 
anuHi^  other  submys  a  long  one  under  the 
Thames  Embankment  and  one  beneath  the  new 
street  called  Kiiunway,  built  by  the  London 
County  (Council.  Subways  have  also  been  built 
in  other  British  towns.  The  London  subways 
contain  gas,  water,  dectrie  light,  hvdranlic- 
power  supply,  telephone,  and  td^aph  mains. 
The  placmg  of  wires  and  a  great  variety  of 
pipes  in  the  sewers  of  Paris  is  one  of  the  no- 
twle  features  of  that  cito. 

In  the  United  States  the  nearest  ^proach  to 
subways  like  those  of  Europe  is  at  St  Paul, 
'where  a  number  of  miles  of  sewers  have  been 
constructed  in  the  form  of  tunnds  in  the  soft 
sand-rock  which  underlies  tiie  city,  and  water 
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mainB  have  alao  been  placed,  separately,  in  simi- 
lar tunnels.  Branch  tunnela  connect  with  the 
houses  in  the  same  general  way  as  branches 
lead  to  the  buildings  along  the  line  of  the  Euro- 
pean subways.  Besides  the  sewers  and  water 
mains  at  St.  Paul,  some  private  companies  have 
placed  tel^hone  lines  in  like  tunneu.  Tunnels 
for  tdephone  cables  have  been  constructed  in 
Chicago,  and  are  also  utilized  for  conveying 
fivight  and  express  by  means  of  small  electric 
cars.  A  short  length  of  pipe  and  wire  subway 
was  built  in  Chicago  in  1915. 

Electrical  Sabwaya.  In  a  growing  number 
of  the  larger  cities  of  the  United  States  electrical 
wires  for  lig^t  and  power,  together  with  the  or- 
dinary and  tlie  wdiee  and  fire-alarm  telegnqifa 
lines,  are  also  placed  underground.  Electrical 
subways  consist  of  a  single  pipe  or  tube,  or  a 
group  of  such,  designed  to  protect  underground 
wires  from  injury  due  to  settlement  of  the  earth 
or  the  picks  and  shovels  of  worlunen.  At  the 
same  time  these  subways  afford  access  to  the 


STIBWATS.    See  TuiCHKL;  Ubban  Trakb- 

POBTATION. 

SUCCES^ON  (Lat.«ucoeMfo,  irom  Mtccedere, 
to  follow,  succeed,  from  aub,  under  +  oedere,  to 
^ield).  At  civil  law  (q.v.)  succession  signities 
m  general  the  substitution  of  one  person  for 
anoUier  In  an  existing  l^al  relation.  Acquisi- 
tion <rf  a  ri£^t  previously  held  1^  another  is 
termed  active  succession;  subjection  to  a  duty 
previously  rmting  upon  another,  paenve  succes- 
sion. When  single  rights  or  duties  are  thus 
transferred  the  succession  is  said  to  be  gingular. 
When  a  person  receives  all  the  rights  and  duties 
of  another  that  are  capable  of  transfer  the  suc- 
cession is  said  to  be  untvenal-  The  most  im- 
portant case  of  universal  Bueeeasion  is  inherit- 
ance, v^ich  at  civil  law  signifles  the  transfer 
to  one  or  more  heirs  or  personal  representatives 
of  the  rights  and  obligations  of  a  person  de- 
ceased. Heirs  may  be  designated  by  a  last  will 
or  testament  (q.v.) ;  in  the  alraence  of  a  valid 
testament  they  are  designated  by  goieral  laws. 
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wires  through  manholsB  placed  at  intervale,  for 
repairs,  connections,  or  the  drawing  in  of  new 
wires.  The  most  common  materials  used  for 
the  conduits  or  ducts  are  wrought  iron,  earthen- 
ware, and  wood,  but  sometimes  cast  iron,  and 
again  ordinary  or  more  rarely  bitimiinous  ce- 
ment concrete  is  used.  In  place  of  tubes  troughs 
of  cast  inm,  earthmware,  or  wood,  covered  with 
the  same  material,  are  smnetimes  employed. 
Wrought-iron  pipes  similar  to  gas  pipes  are  com- 
monly embedded  in  concrete,  and  they  may  be 
laid  in  trenches  lined  with  cement  or  wood. 
The  various  classes  of  electrical  wires  and  cables 
are  generally  insulated  before  being  placed  in 
subways.  (See  EIlbctbic  Liqhitno;  Electbio 
RaiLWATa;  Telbquph;  Telephone;  etc.)  The 
wires  and  cables  are  drawn  into  the  dosed  elec- 
trical snbways  fhroi^  manholes  at  intervals  of 
200  to  300  feet  by  means  of  ropes  or  rods. 
Aside  from  cities  subways  or  underground  tubes 
are  maintained  in  railway  terminals  and  for 
certain  long-distance  telephone  cables  and  tele- 
graph conductors  along  certain  railway  lines. 

^bliography.  Consult  Mason,  "Street  Sub- 
ways for  Large  Towns,"  and  discussion  thereon, 
in  Tranaaotion*  of  the  Sooiety  of  Engineen 
(LcMidon,  189S),  and  artidea  in  Enffmeering 
JfeiBt  (New  York),  for  descriptions  of  nnmeroua 
subways  for  pipes  and  wires. 


In  the  latter  case  civilians  speak  of  inheritance 
or  succession  ab  inteatato  (q.v.).  Inheritance 
may  also  be  determined,  in  part,  by  laws  which 
give  certain  persons  rights  of  succession  of 
which  they  cannot  be  deprived  by  a  testator 
except  on  legally  defined  grounds.  For  such 
limitations  upon  the  power  of  testation  at  civil 
law,  see  Tbbtaucnt.  Bladut<me  describes  suc- 
cession at  common  law  as  the  method  by  which 
one  set  of  persms  constituting  a  corporation  ag- 
gregate acquired  the  property  of  the  corporation 
by  succeeaing  another  set  of  persons.  See 
Death  Duties. 

SirCCESSION  AB  INTESTATO  (Lat.,  from 
one  intestate).  1.  Soman  Law.  In  early  Ro- 
man law,  as  in  early  law  in  general,  successiim 
was  governed  by  the  oi^^ixatiw  of  the  family. 
According  to  the  Twelve  Tables  the  inheritance 
vested  (1)  in  the  aui,  i.e.,  the  members  of  the 
decedent's  family,  who  were  under  his  household 
autiiori^.  (See  Patbia  Potestas.)  The  sons 
and  the  unmarried  daughters  and  the  widow  who 
had  been  in  menu  (see  Mabbiaoe)  had  equal 
shares.  Children  of  a  predeceased  son  received 
their  father's  share.  Failing  «im,  the  inheritance 
passed  (2)  to  the  nearest  agnate  (i.e.,  the  near- 
est collateral  .rdatlve  in  the  male  line).  If 
there  was  no  agnate  the  inheritance  went  (3)  to 
the  gent  or  dan.  Under  thia  sjttem  kinship  gave 
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no  right  except  in  so  far  as  it  coincided  with  the 
family  orgaitization.  Emancipated  sons  and 
daughters,  married  daughters  and  their  descend- 
ants, and  all  cognates  (relatives  in  the  finale 
line)  were  excluded  from  sucoeesion.  On  the 
other  hand,  adopted  diUdrea  and  the  wife  in 
manu  had  the  same  rights  as  the  other  tui.  In 
the  subsequent  development  of  the  law  there  was 
a  steady  movon^t  towards  fuller  recognition  of 
kinship.  This  movement  began  with  the  pre* 
torian  reforms  at  the  close  of  the  Republican 
period.  Enumcipated  sons  and  daughters  and 
married  daughters  were  admitted  to  inherit  with 
the  rat,  on  condition  of  "collating"  (i.e.,  patting 
'  into  hotdipot)  their  separate  "property.  Fail- 
ing agnatic  relatives,  cognates  were  admitted; 
and  failing  cognates,  the  hnsband  and  wife  who 
bad  established  a  free  or  "consistent"  marriage 
succeeded  one  to  the  other's  estate.  Later  Im- 
perial legislati(Hi  placed  cognates  and  agnates 
on  the  same  footing,  as  far  as  the  direct  line  was 
conoemed  ( ascendants  and  descendants).  Jus- 
tinian in'  bis  118th  Novel  abolished  all  pref- 
erence of  agnates.  Under  Justinian's  rules  the 
inheritance  went  (1)  to  descendants;  (2)  to 
ascendants,  broti>m  and  sisters  of  the  full 
blood  and  their  children;  (3)  to  brothers  and 
sisters  of  the  half  blood  and  their  children;  (4) 
to  the  nearest  collateral  relative;  (6)  to  the 
survivii^  spouse;  and  (6)  to  the  fiscus.  Tll^ti- 
mate  children  had  no  rights  of  succession  except 
irom  the  mother. 

II.  ICedlsBT&l  Boiopean  Iaw.  The  early 
German  law  of  inheritance,  with  the  Roman, 
was  based  on  the  family,  hut  it  gave  no  such 
preference  to  kinship  in  the  male  line,  except 
as  regarded  succession  to  real  pr<^[»erty.  As  re- 
garded such  property,  however,  a  preference  not 
only  of  the  male  Ime  over  the  female,  but  of 
male  heirs  over  female,  is  visible  in  tixe  earliest 
written  laws;  «id  this  preference  was  empha- 
sized and  made  general  in  medisval  Europe  by 
the  deveU^mmt  of  the  feudal  system.  In  Ger- 
naa  law  there  appeared  also  a  distinction  be- 
tween sword  goods  and  spindle  goods,  i.e.,  be- 
tween things  used  by  men  and  things  used  by 
women,  and  a  tendency  to  pref^  nuue  heirs  as 
regarded  sword  goods  and  female  as  regarded 
spindle  goods.  Ajiother  Gennan  idea  was  that, 
when  the  nearest  heirs  were  of  the  half  blood, 
property  that  had  come  to  the  decedent  from  the 
Aither's  side  should  go  to  the  patemid  relatives, 
while  property  that  had  come  fr<Hn  the  mother's 
side  should  ^o  to  the  maternal  relatives  ("pa- 
tema  patemis,  matema  matemis";  in  Spanish 
law,  "troncalidad").  Sporadically  manifested, 
moreover,  was  a  disinclination  to  allow  property 
to  ascend,  with  resultant  rules  preferring 
brothers  and  sisters  and  their  descendants  to 
parents. 

As  between  collatovls  rtehts  of  snccession  at 
German  law  did  not  deMnd  wholly  on  nearness 
of  kinship.  Descendants  of  a  nearer  common 
ancestor  were  r^larly  preferred  to  descendants 
of  a  more  remote  common  ancestor.  Inheritance 
vested  (1)  in  descendants  of  the  decedent;  (2) 
in  descendants  of  his  parents;  (3)  in  descend- 
ants of  his  grandparents;  (4)  in  descendants  of 
his  great-grandparents,  and  so  on.  Within 
each  such  group  the  nearest  of  kin  took  the 
inheritance.  This  is  described  by  modern  writ- 
ers as  the  "lineal-gradual"  or  "parentela"  sys- 
tem. Coupled  wiu  a  preference  of  the  male 
line  and  of  males  within  that  line  it  becwne  the 
(original)  feudal  law  of  suawssfon,  and  (with 


preference  of  the  eldest  male  added)  it  detM-- 
mined  the  English  law  of  inheritance  of  real 
properly. 

III.  Modem  Civil  Codes.  In  modern  Euro- 
pean l^^lation  the  Roman  principle  of  vni- 
versal  succession  has  generally  reasserted  itsdf: 
the  same  rules  generally  govern  inheritance  of 
realty  and  of  personalty.  In  all  the  codes  the 
inheritance  vests  primarily  in  descendants. 
Failing  these  different  rules  prevail.  At  French 
law  the  inheritance  passes,  m  second  instances, 
to  parents,  brothers,  and  sisters  and  the  chil- 
dren of  brothers  and  sisters,  all  of  whom  take 
precedence  of  grandparents.  The  Spanish  code 
prefers  all  ascendants,  and  the  Gorman  code 
prefers  parents,  to  brothers  and  sisten.  In  the 
absence  of  descendants,  ascendants,  and  of 
brothers  and  sisters  and  their  descendants,  the 
French,  Italian,  and  Spanish  codes  confer  the 
inheritance  upon  the  nearest  collateral;  but  the 
French  code  provides  that  if  there  be  collaterals 
both  on  the  paternal  and  the  maternal  side  the 
.inheritance  shall  be  divided.  The  Austrian  and 
the  German  codes  follow  the  parentela  syston. 

The  sorviving  spouse  is  better  treated  than 
at  Soman  law.  Under  the  Code  Napoleon,  in* 
deed,  the  surviving  spouse  had  no  right  eoKiepit 
by  antenuptial  contract  or,  in  the  absence  of 
such  contract,  by  operation  of  the  general  law 
of  matrimonial  property;  but  by  the  law  of 
March  9,  1891,  he  or  she  has  a  life  interest  in 
a  portion  of  the  property,  which  is  at  moat  one- 
fourth  if  there  are  children,  but  rises  to  one- 
half  if  there  are  no  children.  There  are  similar 
provisions  in  th»  Italian  and  Spanish  codes;  but 
at  Spanish  law  if  the  decedent  has  neither  de- 
scenaants,  ascendants,  nor  brothers  or  sisters  or 
nephews,  the  surviving  spouse  takes  the  whole 
estate  absolutely ;  and  at  Italian  law,  if  there 
are  no  legitimate  children,  the  surviving  mtouse 
takes  from  one-fourth  to  (me-third  absomtdy  as 
SA^inst  parents  and  ill^timate  children,  two- 
thirds  as  agunst  collaterals,  and  the  whtde  es- 
tate If  there  is  no  ctdlatml  wittiin  the  sixth 
d^ree  (e^g.,  a  second  cousin).  The  German  law 
is  even  more  liberal:  the  surviving  spouse  takes 
one-fourth  absolutdy  as  a^inst  childroi;  one- 
half  to  three-fourths  as  against  parents,  brothm 
and  sisters,  and  grandparents;  and  the  whole  as 
against  the  decedent's  other  relatives. 

As  to  illegitimate  diildren  different  rules  pre- 
vail. The  Frrach,  Italian,  and  Spanish  codes 
give  no  rights  of  inheritance  to  such  children 
unless  they  have  been  recognized.  Such  a  reoog- 
nized  child  inherits  in  concurrence  witti  li^ti- 
mate  children,  taking,  however,  only  half  the 
share  of  a  Iwitimate  child.  When  there  are  no 
le^timate  children  the  rights  of  recognized  ille- 

Sfitimate  children  are  greater.  By  the  French 
aw  of  March  26,  1816,  th^  take  the  whtAe 
estate  as  against  all  collaterals,  except  brothers 
and  sisters  and  thur  children.  In  tiie  German 
code  Hie  ille^timate  child,  although  recognized, 
has  no  right  of  succession  in  the  estate  <rf  his 
father  or  in  those  of  his  father's  rdaUves;  but 
in  the  mother's  ratate  and  in  those  of  her  rela- 
tives such  a  child  has  the  same  rights  as  if  born 
in  wedlock.  For  a  treatment  of  subjects  in  Eng^ 
lish  and  American  law,  see  Descent;  Disthibu- 
tion;  Heir;  Inhbbitawcb. 
SUCCESraON  DUTY.  See  Duth  Dutt. 
SUCCESSION*  WABS.  The  name  given  to 
wars  arising  out  of  conflicting  dalms  of  suc- 
cession to  uie  thnme.  Among  such  wars  that 
have  been  waged  In  Enr<^  the  following  deserve 


Digitized  by 


Google 


SUCCESSION  WAB8 


635 


SVCCBSSIOH  WAB8 


special  notice:  (I)  The  War  of  the  SpaniBh  Suc- 
ee88i(m,  1701-14;  (2)  that  of  the  Polish  Sue- 
ee8Bi<Hi,  1733-35;  (3)  that  of  the  Austrian 
SucceBBion,  1740-48;  and  (4)  that  of  the  Bava- 
rian Succeseion,  1778-79. 

War  of  tbe  Spanish  Snecessioii.  This  war 
arose  oa  the  deatn  without  male  heirs  of  Charles 
II  (q.T.),  King  of  Spain,  of  the  house  <rf  Haps- 
hurg.  Not.  1,  1700.  The  nearest  natural  heir  to 
tiie  throne  was  of  the  royal  Bourbon  line  of 
France,  Cbarles'B  elder  sister  having  married 
Louis  XIV;  but,  to  prevait  any  possible  uni<Hi 
of  Uie  two  crowns,  a  solemn  renunciation  had 
been  exacted  both  from  Louis  and  his  Queen,  for 
tbemselveB  and  their  heirs.  Failing  the  Bour- 
bons, the  next  heirs  were  the  descendants  <rf  tiie 
yoimger  sister  of  Charles,  who  had  married  the 
German  Emperor  Leonid  X,  ruler  of  Austria, 
from  whom  no  renunciaticm  had  been  exacted; 
and  the  only  issue  being  a  daughter,  who  had 
married  the  Elector  of  Bavaria,  and  borne  a 
son,  Joseph  Ferdinand,  this  prince  was  r^arded 
both  by  Charles  II  and  the  Spanish  people  as 
rightfid  heir.  As  he  died  in  1690,  the  question 
of  saeoessicm  was  reopened.  Louis  XIV  claimed 
the  throne  for  himself,  as  the  son  of  Philip  IV*s 
eldest  sister,  being,  however,  again  l^ally  barred 
here  by  another  solemn  renunciation.  The  Em- 
peror Leopold  maintained  that  the  Bourbons 
had  by  these  two  renunciations  lost  all  rights 
of  succession,  and  he  claimed  the  throne  as  the 
son  of  Philip  IV's  younger  sister.  (See  Haps- 
BUBG,  Family  Toble. )  Leopold  handed  bis  claim 
to  his  second  son,  the  Archduke  Charles.  The 
Austrian  party  at  first  preponderated  in  Spain; 
but  Louis  undermined  Austrian  influ^ce,  and 
his  grandson,  Philip  of  Anjou,  was  declared 
the  heir  (Oct  2,  1700).  On  the  death  of  King 
Charles,  Philip  appeared  in  Spain  and  was  rec- 
ognized as  monarch.  The  Emperor  Leopold  at 
once  took  up  arms  and  sent  an  army  into  Italy 
under  Prince  Eugene,  who  defeated  the  French 
goieral  Villeroi  at  Chiari  on  Beat,  1,  1701. 
William  III,  r^arding  the  union  of  France  and 
Spain  under  the  Bourbons  as  a  menace  to  the 
naval  interests  of  England  and  ^Iland*  and 
stirred  up  1^  the  action  of  Louis  XIV  in  recog- 
nitivfi  the  Pretoider,  James  Edward  Stuart,  de- 
termined to  revive  the  Grand  Alliance  against 
France,  and  entered  into  a  coalititm  with  Aus- 
tria and  her  allies  in  tiie  German  Empire,  in- 
cluding Prussia.  Savoy,  Bavaria,  and  other 
German  States  joined  the  Bourbons.  William's 
policy  was  continued  by  Anne,  who  succeeded 
to  the  English  thrcme  in  Much,  1702,  and  im- 
mediately declared  war. 

In  1702  Churchill  (the  future  Marlborough), 
with  an  EngliBh-Dutch-German  army,  made  a 
victorious  advance  against  the  French  in  the 
Spanish  Netherlands;  while  a  German  army 
under  the  Margrave  of  Bad  en  crossed  the  Rhine 
and  caicounttfed  Villars,  who  proved  too  power- 
ful for  them.  In  lUHj,  Prince  Eugene,  after 
taking  Villeroi  prisoner  at  Cremona  (Janu- 
ary, 1702),  was  checked  by  Vendfime.  In  1703 
Marlborough  gained  fresh  successes  and  the 
Duke  of  Savoy  joined  the  Grand  Alliance.  The 
flrst  great  blow  was  struck  on  Aug.  13,  1704, 
when  the  combined  Austrian-German^Britisb 
army'  under  Marlborough  and  Prince  Eugene 
d^eated  the  French  and  Bavarians  under  Tal- 
lard  at  Blenheim  (q.v,).  A  few  dam  before 
Gibraltar  bad  fallen  to  the  English,  ^le  cam- 
paigns of  Marlhoroiu^  in  Germany  and  of  En* 
gene  in  Italy  in  1701^  while  successful,  were  not 


very  important.  In  1706  Marlborough  suddenly 
attacked  the  French  and  Bavarians  under  Ville- 
roi at  Raonillies  (q.v.),  and  routed  them.  The 
victory  of  Eugrae  over  Ma  rain  at  Turin  in  the 
same  year  shattered  tiie  French  power  in  Italy. 

Meanwhile  in  1704  tiie  Arehduke  Charles 
landed  at  Lisbon  with  a  British  and  Dutdi  army 
and  invaded  Spain.  Next  year  the  Earl  of  Peter- 
borough and  Sir  Clowdisley  Shovell  landed  with 
a  smul  body  of  troops  in  Catalonia.  Attacked 
from  both  east  and  west,  the  Bourbon  forces 
were  beaten  and  driven  across  the  Pyrenees. 
After  Peterborough's  departure  the  Bourbon 
ctnnmander,  the  Duke  of  Berwick  (q.v.),  made 
head  against  his  antagonists,  und  by  ois  victory 
at  Almansa  (April  25,  1707)  recovered  the 
whole  of  SmAji  except  Catalonia.  In  the  Nether- 
lands Marlborough  and  Prince  Eugene  defeated 
Vend6me'B  army  at  Oudenarde  (1708),  and  the 
capture  of  Lille,  Ghent,  and  Bruges  followed. 
France,  nearly  OEhausted,  made  overt uree  of 
peace,  but  the  demands  of  the  allies  were  so 
exorbitant  that  Louis  XIV  preferred  to  con- 
tinue the  war.  The  French  under  Villars  suf- 
fered another  great  defeat  in  S^ember,  1700, 
at  the  bands  of  Marlborough  and  Prince  Eugene 
at  Malplaquet  (q.v.).  The  death  of  Emperor 
Joseph  I,  tiie  successor  of  Leopold  I  (April  17, 
1711),  and  accession  in  the  Austrian  dominions 
and  in  the  German  Empire  of  his  brother, 
Charles  VI,  rescued  France,  for  Ehigland  now 
became  lukewarm  in  support  of  a  cause  the 
success  of  which  would  result  in  the  union  of 
Austria  and  Spain;  and  the  English  Tories  com- 
ing into  power,  England  cMiclutled  an  armistice 
with  France  in  1712.  Prince  Eugene  still  car- 
ried on  the  war,  aided  by  Holland,  but  was 
compelled  to  give  way;  and  in  the  spring  of 
1713  Holland,  Prussia,  and  Savoy  joined  Eng- 
land as  parties  to  the  Peace  of  Utrecht  (q.v.). 
The  Emperor  Charles  VI  was  forced  to  conclude 
a  treaty  of  peace  at  Rastatt,  March  7,  1714,  and 
later  the  formal  treaty  of  Baden  (in  Aargau), 
S^t.  7,  1714,  ended  the  stinggle,  leaving  Philip 
on  the  Spanish  throne,  hut  with  the  provision 
tiiat  the  crowns  of  France  and  Spain  should  never 
be  united  in  the  same  person ;  while  Austria  ob- 
tained the  Spanish  Netherlands,  the  former 
Duchy  of  Milan,  Naples,  and  Sardinia.  Sicily 
was  awarded  to  Savoy,  but  exchanged  for  Sar- 
dinia. Gibraltar  and  Minorca  were  ceded  to 
England,  which  acquired  Arcadia  from  France. 
The  conflict  between  English  and  French  in 
America  as  part  of  the  War  of  tiie  ftianlsh  Siu- 
cession  Is  known  as  Queen  Anne>  War. 

Consult:  William  Coxe,  Memoir*  of  the  Kingt 
of  Spain  of  the  Houae  of  Bourbon  (3  vols.,  Lon- 
don, 1813) ;  De  Vault,  M6moires  mAHtaires  rela- 
tifs  d  la  succession  ^Eapagne  (Paris,  1835); 
Stanhope  (Lord  Mahon),  Riatory  of  the  War  of 
the  Sucoeaaion  m  Spain  (London,  1836) ;  A.  Par- 
nell.  The  War  of  auooeaaion  in  Spain  (Ixmdon, 
1888) ;  J.  W.  Fortescue,  Htstory  of  the  British 
Army  (ib.,  1899) ;  Cambridge  Modem  Eittory, 
vol.  V  (New  York,  1908),  containing  a  bibli- 
ography ;  K.  von  Noorden,  Europdieche  Oe- 
achichte  im  IBten  Jahrhundert:  Der  spanische 
Erbfolffekrieg  (3  vols.,  Dfisseldorf,  1870-83), 
the  most  comprehensive  work  on  the  subject. 
See  Louts  XIV. 

War  of  the  Polish  Snccesslon.  In  1733 
Augustus  n  of  Poland  and  Saxony  died  and 
Stuiislas  Leszezynskl  (q.v.),  whose  daughter 
had  married  Louis  XV  of  France,  was  elected 
King  by  the  Diet  through  'French  influence. 
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Borne  of  the  nobles  were  determined  that  the 
crown  should  pass  to  Augustus  (Frederick  Au< 
siistus  II  of  Saxony),  son  of  the  late  King. 
Russia  and  Austria  supported  Ai^ustus  and  a 
RiUBian  army  placed  him  an  the  throne.  Stanis- 
las withdrew  to  the  fortress  of  Danzig,  where  he 
held  out  until  June,  1734.  France,  in  retaliap 
tion  for  Austria's  support  of  Augustus  III,  de- 
clared war  on  the  Emperor.  The  French  forces 
invaded  Lorraine  and  fought  succeesfully  on  the 
Rhine  (1733-34).  Charles  Emmanuel  III  of 
Sardinia  took  up  arms  against  Austria,  and  in 
1734  Don  Carlos,  son  of  Philip  V  of  Spain, 
seized  the  oimortuDify  to  imdCTtalEe  the  cmquest 
of  the  Two  Sicilies,  wrested  from  Spain  in  the 
War  of  the  Spanish  SuceeBsion.  The  Austrians 
were  overthrown  at  Bitonto  on  Ifay  25,  1734, 
and  in  1735  Don  Carlos  was  crowned  King  of 
the  Two  Sicilies.  B;  the  preliminaries  of  Vi- 
enna  (Oct.  3,  1735),  Austria  relinquished  the 
possession  of  these  r^ions.  Augustus  III  was 
recognized  as  King  of  Poland,  though  Stanislas 
retained  the  rc^f  title  and  was  gWen  for  life 
the  duchies  of  Lorraine  and  Bar,  which  were 
afterward  to  revert  to  France.  Francis  Ste- 
phen, disposBeBsed  Duke  of  Lorraine,  received 
the  Grand  Duchy  of  Tuscany.  France  lent  its 
guarantee  to  the  Pragmatic  Sanction  (q.v.)  and 
Parma  and  Piacenza  were  given  the  Emperor 
by  Don  Carlos.  The  definitive  Peace  of  Vienna 
was  not  signed  till  1738.  Consult  Cambridge 
Modem  History,  vol.  vi  (New  York,  1009). 

The  War  of  the  Aiutrlaii  Sneeewion.  Hiis 
struggle  arose  after  the  death  of  the  Emperor 
Charles  VT  (ij.t.),  in  1740.  In  accordance  with 
the  Pragmatic  Sanction  (q.v.)  Charles  VI's 
daughter  and  heiress,  Maria  Theresa,  had  re 
ceived  assurances  of  support  from  most  of  the 
European  powers,  but  hardly  had  she  ascended 
the  Austrian  throne  when  she  found  her  domin- 
ion contested  on  every  side.  Frederick  the 
Great  of  Prussia  reasserted  an  old  claim  and 
invaded  and  sdzed  Silesia.  Charles  ^bert, 
Klector  of  Bavaria,  claimed  to  be  rigfatfid  heir 
to  the  Hapsburg  poBsessions  as  a  descendant 
through  the  female  line  of  Ferdinand  I,  and  in 
virtue  of  old  arrangements.  Augustus  III  of 
Saxony  and  Poland  put  forward  bis  claims  as 
the  husband  of  the  eldest  daughter  of  the  Em- 
peror Joseph  I.  The  Bourbon  courts  of  France 
and  Spain  seized  the  opportunity  to  make  war 
upon  Austria.  England  thereupon  entered  into 
an  alllaaoe  with  Haria  llieresa.  Charles  Em- 
manuel III  of  Sardinia  was  also  among  the 
princes  who  sought  to  dismember  the  Austrian 
realm.  Holland  joined  the  Anglo-Austrian  Alli- 
ance, and  the  Boxirbon  King  of  Naples  joined 
the  enemies  of  Maria  Theresa.  Some  minor 
German  princes  engaged  in  the  struggle,  as 
allies  of  Prussia  and  France.    On  April  10, 

1741,  Frederick  II  defeated  the  Austriaiu  at 
MoUwitz.  The  Bavarians,  the  French,  under 
Belleisle,  and  the  Saxons  poured  into  the  Aus- 
trian dominions.  Maria  Theresa  appealed  for 
support  to  her  Hungarian  subjects  at  the  Diet 
assembled  at  Preasburg  and  they  responded 
chivalrously  to  her  call,  but  she  was  unable  to 
save  Prague,  which  surrendered  to  Belleisle 
Nov.  26,  1741;  yet  at  the  banning  of  1742 
her  forces  entered  i^Kin  a  victorious  campaign 
against  Charles  Albert.  General  KhevenhQller 
overran  Bavaria,  and  on  the  d^  of  the  Elector 
Charles  Albert's  coronation  as  Emperor  Charles 
VII  took  Munich  (Feb.  12,  1742).   On  May  17, 

1742,  Frederick  won  a  riotory  over  the  Aus- 


trians at  Chotusitz,  followed  by  the  Treaty  of 
Breslau  (terminating  the  first  Silesion  War), 
which  provided  for  the  cession  of  most  of 
Silesia  to  Prussia.  The  French  General  Belleisle 
retreated  f  ran  Prague. 

In  May,  1743,  Bavaria  again  fell  into  Aus- 
trian hanids.  In  June  the  English,  under  Geoi|^ 
II,  defeated  the  French  at  Dettingea.  In  ue 
same  year  Saxony  and  Sardinia  were  won  to 
the  side  of  Austria.  France  and  Spain  now 
remained  sole  representatives  of  the  coalition. 
Seeing  the  tide  turn  strongly  in  favor  of  Aus- 
tria, Frederick  became  alarmed  and  renewed 
hostilities  in  1744^  an  invasion  of  Bohemia 
(second  Silesian  War).  In  January,  1745, 
Charles  VII  died  and  his  son,  Maximilian 
Joseph,  made  peace  with  Austria.  On  June  4, 
1746,  Frederick  won  a  victory  over  the  Aus- 
trians at  Hohenfriedberg,  and  on  December  15 
the  Prussians  defeated  the  &ucons  at  Kessela- 
dorf.  Frederick,  displeased  with  the  overbear- 
ing conduct  of  France,  was  willing  to  make 
terms  with  Austria,  and  the  Peace  of  Dresdm 
(Dec.  26,  1745)  betwem  Austria,  Saxony,  and 
Prussia  terminated  the  second  Silesian  War. 
On  S^t  18,  1745,  the  husband  of  Maria  Ther- 
esa bad  been  elected  Emperor  as  Francis  I. 
Meanwhile  the  French  were  being  led  to  victory 
in  the  Austrian  Netherlands  by  Marshal  Saxe, 
who,  on  May  11,  1746,  defeated  the  English, 
Hanoverians,  Dutch,  and  Austrians  at  Fontenoy. 
The  principal  towns  of  the  r^on  fell  before  his 
attaocs,  and  on  Oct.  11,  1746,  be  won  a  victiwy 
over  the  allies  under  Charles  of  Lorraine  at  Rau- 
cous. In  Italy  the  war  was  waged  with  vary- 
ing fortune.  In  1745  the  French  were  success- 
ful. In  1746  the  Austrians  and  Sardinians 
made  a  victorious  advance,  and  Genoa,  which 
bad  joined  the  enemies  of  Austria,  was  occupied. 
It  was  later  evacuated,  and  an  attempt  to  re- 
capture it  in  1747  was  frustrated  by  the  French. 
In  1747  Saxe  routed  the  Duke  of  Cumberland  at 
Loffeld,  near  Aix-la-Cbopelle  (July  2),  while 
his  chief  of  engineers.  Count  Lthnndal,  after 
a  two  months'  siege,  took  Bergen-op-Zoom,  a 
fortress  believed  by  the  Dutch  to  be  impr^nable. 
On  the  sea,  however,  the  English  gained  victories 
in  1747  under  Admirals  Anson  and  Hawke.  At 
this  juncture  the  Empress  Elizabeth  of  Russia 
came  to  the  aid  of  Maria  Theresa  and  sent 
forces  into  the  field.  France  was  now  ready  for 
peace.  On  Oct.  18,  1748,  the  Treaty  of  Aix-la- 
Chapelle  ended  the  war.  It  left  the  Hapsburgs 
in  possession  of  hereditary  dominions,  excq>ting 
Silesia.  Parma  and  Piacenza  (acquired  in 
1735)  were  ceded  by  Austria  to  Don  Philip, 
brother  of  Ferdinand  VT  of  Spain.  The  prin- 
cipal event  of  the  contest  waged  by  the  British 
and  French  in  America  (King  George's  War) 
was  the  taking  of  Louisburg  in  1745.  The 
French  held  their  ground  in  India.  Consult: 
Deroy,  BeitrSge  zur  OmohU^te  dea  oetterreich- 
iachm  Erbfolgekriega  (Munich,  1883) ;  Franz 
Crousse,  La  guerre  de  la  aucceasion  dana  lea 
provwcea  helgigiies  (Paris,  1885) ;  Francis  Park- 
man,  "A  Half  Craitury  of  Conflict,"  in  France 
and  England  in  North  Amerioa,  part  vi  (2  vols., 
Boston,  1903)  ;  F.  H.  Shrine,  Fontenoy  and  the 
War  of  the  Atiatrian  Succesaion  (London, 
1906) ;  Cambridge  Modem  Eiatory,  vol.  vi  (New 
York,  1909),  containing  a  bibliography. 

War  of  the  Bavarian  Sueoesaloii.  The 
Elector  Moximiliwi  Joseph  of  Bavaria  died 
without  issue  on  Dec.  80,  1777.  Hie  natural 
hdr  was  Charles  Heodore,  Elector  Palatine, 
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bead  of  the  elder  line  of  the  house  of  WitMs- 
bach. 

This  prince  had  no  I^itimate  heirs,  and  with 
a  view  to  the  intereBts  of  his  illegitimate  chil- 
dren, he  ttad,  in  January,  1778,  entered  into  a 
conv^tion  with  the  Emperor  Joseph  II  (the 
son  of  Maria  Theresa,  sovereign  of  Austria 
and  Queen  of  Hungary)  by  which  he  agreed  to 
transfer  Lower  Bavaria  to  Austria,  which  put 
forward  an  old  claim  to  a  part  of  Bavaria. 
Frederick  the  Great  would  not  consent  to  ag- 
grandize Austria  in  south  Germany,  as  he  f^t 
tiiat  it  might  interfere  with  the  claim  of  Prussia 
to  the  succession  in  the  principalities  of  Ans- 
bach  and  Bayreuth.  As  Austria  refused  to  with* 
draw  her  pretenuons,  Fredericlc  proceeded  to 
make  war  on  her,  and  in  1778  invaded  Bohemia. 
He  was  joined  by  the  Elector  of  Saxony,  who, 
88  the  husband  of  ti>e  only  daughter  of  Auiximil- 
ian  Joeeph*  claimed  part  of  the  Bavarian  in- 
heritance. Maria  Theresa  and  Joseph  11  were  in 
no  haste  to  go  to  war  with  Prussia,  and  the 
Austrian  forces  confronted  the  enemy  without 
coming  to  an  engagement.  The  hostile  attitude 
of  Catharine  II  of  Kussia  towards  Austria  in- 
duced her  to  give  way,  and  in  the  Treaty  of 
Teschen,  signed  on  May  13,  1779,  she  had  to 
content  herself  with  the  acquisition  of  the  Inn- 
viertel,  a  district  on  the  east  side  of  the  Inn. 
with  the  exception  of  which  the  whole  of  the 
Bavarian  inheritance  passed  to  Charles  Theo- 
dore. The  Elector  of  Saxony  received  a  money 
indannity.  Consult  C.  Reimann,  Oea<^ichte  de* 
bayrischen  Erbfolgekriegs  (Leipzig,  1869). 

SUCCINIC  (stik-sin'lk)  ACID  (from  Lat. 
gucoinum,  audnum,  amber),  CO0H.CH,.CH,.- 
COQH.  A  dibasic  organic  acid  found  in  amber, 
in  unrifte  fruits,  in  brown  coal,  etc.  Small  quan- 
tities of  it  are  invariably  produced  in  the  alco* 
hoHc  fermentation  of  sugar  by  yeast,  the  pro- 
tein of  the  yeast  cells  undergoing  slight  de- 
composition mth  formation  of  succinic  acid.  In 
the  animal  organism  succinic  acid  occurs  in  the 
spleen,  the  hydrocephalic  and  hydrocele  fluids, 
and,  according  to  some  authors,  also  in  normal 
urine.  It  has  been  known  to  chemists  since  the 
sixteenth  cratury,  and  its  acid  character  was 
disonrered  by  Lemery  in  1676.  It  may  be  ob- 
tained 1^  a  variety  of  synthetic  chemical  meth- 
ods. Usually,  however,  it  is  prepared  by  the 
fermentation  of  a  solution  of  ammonium  tar- 
trate. It  is  a  crystalline  substance  melting  at 
184"  C.  (263*  F.)  and  boiling  at  235"  C.  (455" 
F.),  though  when  distUled  it  loses  the  elements 
of  water  and  is  partly  converted  into  its  anhy- 
dride. Succinic  acid  is  almost  insoluble  m 
rther;  it  is  moderately  soluble  in  cc^d  and  very 
soluble  in  hot  water  and  alcohol.  See  Mauo 
Acid. 

S0CGOBT.  Another  mune  for  chicory  (q.v.). 

STJC'COTH  (Heb.  »ukk6th,  booths,  thickets). 
The  name  of  two  places  mentioned  in  the  Bible. 
1.  In  Josh.  xiii.  27  a  Succoth  is  described  as 
situated  in  the  territory  of  Gad,  "in  the  valley," 
and  within  the  ancient  bounds  of  the  territory 
ruled  by  Sihon,  King  of  Heshbon.  A  location 
east  of  the  Jordan  is  indicated  here  and  also  in 
Gen.  xxxiii.  17  and  Jndg.  viii.  5-16  (cf.  Pa. 
Ix.  6,  cviii.  7).  In  1  Kings  vii.  46  (2  Chron. 
iv.  17)  it  is  stated  that  the  metal  work  for 
Solomon's  temple  was  cast  "in  the  plain  of  Jor^ 
dan  between  Succoth  and  Zarethan."  A  site 
south  of  the  Jabbok  (Nabr  el  Zerka)  seems  to 
be  demanded.  2.  Succoth  was  also  the  name  of 
the  second  station  in  the  Exodus  from  Egypt 


(Ex.  xii.  37,  xiii.  20;  Num.  xxxUl.  S-«),  which 
has  been  connected  with  Thuku,  the  Egyptian 
name  of  a  district  in  the  eastern  delta  and  of  a 
fortress  in  it.  Consult  G.  F.  Moore,  Judget 
(New  York,  1895) ,  and  B.  Stade,  Die  EnUteHwng 
des  Volkea  Israel  (Giessen,  1897). 

StrcCOTH-BE^OTH.  According  to  2  Kings 
xvii.  30,  the  name  of  a  deity  whose  worship 
was  carried  on  in  the  cities  of  Samaria  by  the 
colonists  from  Babylon  settled  tiiere  by  the 
King  of  Assyria.  No  such  god  has  been  found 
in  Babylonian  inscriptions,  and  it  is  reasonable 
to  conclude  that  the  form  is  a  corruption  of 
Zarpanit,  the  wife  of  Marduk  (q.v.). 

SOC^CXTBA   See  Ihcdbub. 

SUCHEB,  aSG^Kir,  JoeET  (1844-1908).  A 
prominent  Austrian  musical  conductor,  born  at 
DObSr,  Bisenburg  County,  Hungary.  First  in- 
structed in  music  as  a  choristCT  in  the  Imperial 
chapel  at  ^^enna,  he  afterward  studied  law  at 
the  university  and  composition  under  Seehter, 
became  conductor  of  the  Akademische  Gfeeang- 
verein  and  assistant  conductor  at  the  opera,  and 
in  1876  went  to  Leipstg  as  kapellmeister  at 
the  Stadt  Theater,  where  liis  rehearsals  of  Wag- 
ner's music  dramas,  especially  of  the  Ring  of 
the  Nibelung,  placed  him  in  the  front  rank  of 
modem  conductors.  In  1879  he  was  called  to 
Hamburg  and  in  1888  to  the  Royal  0|»era  in 
Berlin.  He  retired  in  1899,  and  spent  the  re- 
maining years  of  his  life  in  the  German  capitaL 
For  bis  wife,  see  Suchbs,  Bo8a. 

SITCHEB,  Rosa  (HiLSBUBBCE)  (1849-  ). 
A  German  dramatic  soprano,  bom  at  Velbnrg, 
Upper  Palatinate.  She  appeared  first  in  Mu- 
nich, was  subsequently  connected  with  the  stages 
at  Treves,  KOnigsberg,  and  Danzig,  then  at 
Leipzig,  where  she  was  married  to  Josef  Sucher 
(q.v.).  With  her  husband  went  to  Hamburg 
and  Berlin.  She  was  one  of  the  foremost  inter- 
preters of  Wagner's  heroines,  frequently  appear- 
ing at  Bayreuth.  In  I89S  she  was  a  member 
of  Mr.  Damrosch's  German  opera  eranpany  in 
the  United  States.  She  retired  from  the  at^ 
in  1888. 

SUCHET,  BQ'shft',  Louis  Gabbikl,  Duke  of 
Albufera  (1770-1826).  A  marshal  of  France 
and  one  of  the  best  of  Napoletm's  generals,  bom 
at  Lyons,  March'  2,  1770.  He  b^^  his  career 
bj  volunteering  as  a  private  in  the  Lyons  Na- 
tional Guard  in  1792.  His  int^igaice  and 
valor  at  Lodi,  Rivoli,  Castiglione,  and  Arcole 
laid  the  foundation  of  his  military  reputation. 
In  1797  he  became  a  general  of  brigade  and  the 
next  year  general  of  division,  serving  in  Switz- 
erland and  Italy.  In  1880  he  kept  Melas  in 
check,  with  a  force  less  than  the  Austrians,  and 
prevaited  the  invasion  of  France.  He  took  part 
in  the  campaigns  against  Austria  (180S)  and 
Prussia  (1806-07),  was  salt  to  Spain  in  1806, 
and  in  1809  was  appointed  to  the  command  of 
the  French  army  in  Aragon.  He  won  the  battle 
of  Belchite  (June  16-18,  1809)  and  took  L«rida 
(May,  1810),  and  Tortosa  and  Tarragona 
(1811),  earning  the  marshal's  baton.  In  Janu- 
ary, 1812,  he  conquered  Valencia,  and  became 
Duke  of  Albufera,  The  misfortunes  of  the  other 
French  armies  in  Spain  ccmqwlled  Suchet  gradu- 
ally to  relinquish  hiBcaiaiieflts.  He  was  created 
a  peer  by  Louis  XVIIl,  but  took  service  under 
Napoleon  after  Elba,  and  was  charged  with  the 
defense  of  the  southwestern  frontier.  Deprived 
of  his  peerage  at  the  Second  Restoration,  he  did 
not  return  to  court  till  1819.  He  died  near 
Marseilles,  Jan.  3,  1826.    Consult  Sudiet,  Mi- 
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moire»  avr  tea  wmptunea  m  Etpame  (Paris, 

1829->34 ) . 

SVOHIBB,  BV'■hyA^  Hebuanit  (184S-1914). 
A  German  romance  philologist,  bom  at  Karte- 
bafen,  on  the  Weser,  of  a  family  of  Freach  refu- 
gees. After  studying  at  Marburg  and  Leipzig, 
he  qualified  as  privatdocent  at  Marburg  in  1873 
and  became  successively  assistant  professor  at 
Zurich  (1875),  and  professor  at  MUnster  and 
Halle  (1876).  Of  his  publications  in  the  field  of 
French  and  Proren^jal  philology  may  be  noted: 
"Die  franzSsische  und  provenzalische  Sprache  und 
ibre  Mundurten,"  in  GrOber's  OrundriM  der  ro- 
tnanMehen  PhiMoaie  <1888  ;  8d  ed^  1906),  also 
separate  In  Fraieh,  Le  Franqaia  ef  le  ProvenoaX 

(1891) ;  Altfranadsiaohe  Grammatik  (1893), 
also  in  French  under  the  title  Les  voyellea  to- 
tUqueM  du  vieua  franijaia  ( 1906) .  He  edited  Au* 
eaaam  et  Tfioolette  (1878;  8th  ed.,  1913) ;  Bihli- 
otheoa  \ormanmoa  (8  vols.,  1879-1911);  Dmk- 
metier  provencealiatAer  Litteratur  und  Bprache 

(1883);  (Euvres  poitiques  de  Beaumanoir  (2 
vola^  1884-8S);  Let  Narbtmnait  (2  vols.,  1898) ; 
La  Ohanteune  de  OvUlelme  In  col- 

laboration with  Birch-Hirschfeld  be  wrote  a  Oe- 
eohiohte  der  franzoaiechen  Litteratur  (1900;  2d 
ed.,  1913).  In  1900  a  Featgabe  entitled  For- 
achungen  but  romaniachen  PhiUllogie  was  pre- 
sented to  him  by  his  pupils. 

8UCH0W,  slRI'chou',  or  800CE0W.  A  fu 
or  departmental  city  of  the  Province  of  Siangsu, 
China  (Map;  China,  MS);  the  residence  of  the 
prorincial  judge,  the  cMVfu  or  head  of  the  de- 
partment of  the  same  name,  and  three  district 
magistrates.  It  is  situated  on  the  Grand  Canal, 
80  miles  west  of  Shanghai  and  40  south  of 
Yangtse.  Its  walls  are  30  feet  high,  are  pierced 
with  6  gates  and  5  water  gates,  and  have  a  cir- 
cuit of  12  miles.  Outside  of  five  of  these  gates 
are  large  suburbs,  the  largest  and  busiest  being 
that  outside  of  tiie  northwest  gate  or  Ch'aog- 
mta,  witiiin  which  is  the  chief  muiness  quarter 
of  the  ci^.  Suchow  was  founded  about  500  b.c. 
It  is  the  centre  of  a  great  silk  and  satin  indus- 
try in  which  thousands  of  looms  are  employed, 
haa  also  steam  factories,  two  cotton  mills,  a 
flour  mill,  and  thousands  of  workers  in  wood, 
gold,  silver,  brass,  iron,  tin,  ivory,  glass,  lac- 
quer, etc.  It  has  long  been  noted  for  its  wealth 
and  luxury,  and  the  gayety  and  degaace  of  its 
life  and  manners.  In  1860  it  was  captured  hy 
the  Taiping  rebels  and  reduced  almost  to  a  heap 
of  ruins.  Among  the  buildings  that  escaped  de- 
struction is  a  pagoda  240  feet  in  height,  said  to 
tw  the  highest  in  China.  The  streets  of  the  city 
of  Suchow  are  not  wide  enough  for  much  traffic, 
but  a  great  network  of  canals  fiumishes  easy 
means  of  transportation  between  the  city  and 
the  suTrounding  oonntry.  Pop.  (est.),  about 
600,000. 

In  September,  1896,  Sucbow  was  opened  by 
treaty  as  a  place  of  foreign  residence  and  trade. 
In  1912  imports  amounted  to  2.634,273  Hk. 
taels,  and  exports  to  8,786,307  tafjs  (IGbiikwan 
Tael  =  gO.726). 

SUCKER  ( from  auck,  AS.  s«oan,  a&gan,  OHG. 
aUgan,  Ger.  aaugen,  to  suck ;  connected  with  Lat. 
augere,  to  suck).  A  fresh-water  fish  of  the  cat- 
fish family  and  belonging  to  the  genus  Catoa- 
tomua  and  its  allies,  characterized  by  having 
the  moutii  inferior,  and  the  Hps  thick  and  fleshy, 
the  lower  usually  deeply  divided.  There  are 
many  species,  all  of  moderate  size  and  natives 
of  ^e  United  States,  except  one  in  Siberia. 
lliQir  general  form  is  shown  in  the  Plate  of 


SucKEBS;  in  color  they  are  dull,  and  with  little 
tendency  to  markings,  except  that  breeding 
males  in  most  species  acquire  a  rosy  or  orange 
lateral  band.  They  inhabit  rivers,  lakes,  and 
bayous,  and  obtain  their  food  mostly  by  sucking 
up  the  mud  and  soft  organic  matter  from  the 
bottom.  The  most  widely  distributed  species  is 
the  northern  or  red  sucker  (Catostontua  catoa- 
tomua) ;  the  best  known  one,  the  common  white 
sucker  {Catoatomua  comtnereonii) ,  which  is 
abundant  from  Massachusetts  to  Kansas. 

STTGXEB  STATE.  Illinois.  See  States, 
PopCLAB  Names  of. 

SUCKING'  FZ8H.   See  Kehoba. 

STTCKTtUra,  Sm  John  (1609-^).  An  Eng- 
lish poet,  bom  at  Whitton,  in  Middlesex,  where 
he  was  bwtized  Feb.  10,  1609.  His  father. 
Sir  John  Suckling  (knighted  1616),  held  high 
posts  at  the  courts  of  King  James  and  King 
Charles.  In  1623  the  poet  entered  Trinity  Col- 
lege, Cambrid^,  but  left  without  a  degree.  On 
the  death  of  his  father  in  1627  be  became  heir  to 
large  estates.  In  1688  he  set  out  on  extensive 
travels  on  the  Continent  and  is  said  to  have 
fought  under  Gustavus  Adolphus.  Returning  to 
England  in  1632,  be  soon  became  noted  for  wtt, 
gallantry,  and  prodigality.  Suckling  took  an 
active  part  in  the  plot  to  rescue  Strafford  from 
the  Tower,  and  found  it  convenient  to  flee  to  the 
Continent.  Impoverished  and  in  despair,  be 
seans  to  have  poisoned  himself  in  Paris  in  the 
sommer  of  1642.  He  was  buried,  says  Aubr^, 
in  the  cemetery  of  the  Protestant  Church  in 
Paris.  Suckling's  writing,  few  of  wbich  were 
published  during  his  lifetime,  were  collected  un- 
der the  title  Fragmettta  Aurea  ( 1646} .  The  vol- 
ume contains  three  plays,  "Aglaura,"  "The  Gob- 
lins," and  "Brennoralt ;  letters  to  Divers 
Eminent  Personages";  a  Socinian  tract  called 
"An  Account  of  Bellgion  by  Reascn" ;  and 
"Poems.*'  In  a  later  edition  (1668)  wpeared 
an  unfinished  tragedy,  "The  Sad  One.'*  The 
fame  of  Suckling  rests  wholly  upon  his  lyrics, 
inimitable  for  grace  and  gayety.  Consult  8elec- 
tiona,  with  a  memoir,  by  A.  I.  Suckling  (Lon- 
don, 1836;  revised  and  enlarged  by  W.  C.  Haz- 
litt,  under  title  of  Poema,  Playa,  and  Other  Re- 
maina,  2d  ed.,  2  vols.,  ib.,  1892),  and  Worka, 
edited  by  A.  Hamilton  Thompson  (New  York. 
1910) ;  and  see  the  articles  on  the  group  of 
cavalier  or  court  poets  to  which  Suckling  be- 
longs :  Thomas  Casbw  ;  Robest  Oebkick  ; 
RicHAU)  Lovelace. 

SUCRE,  sSS^rft.  A  departm^it  of  Bolivia. 
See  CnuQuiBACA. 

SUCRE.  The  official  capital  of  the  Republic 
of  Bolivia,  known  also  as  Chuquisaca  (Map: 
Bolivia,  E  7 ) .  It  is  9328  feet  above  the  sea  on 
a  plateau  of  the  eastern  Cordillera  of  the 
Andes,  and  is  318  miles  southeast  of  l4i  Paz.  It 
has  the  Supreme  Tribunal  of  Jiutice.  The  prin- 
cipal buildings  are  the  cathedral  Mid  the  presi- 
dent's palace.  There  is  an  ancient  university 
with  faculties  of  law,  medicine,  and  theology. 
Its  industries  are  mining  and  agriculture,  the 
latter  being  the  more  important.  Pop.  (est.), 
24,000.  Sucre,  founded  in  1636  by  Spaniards, 
and  named  La  Plata  from  the  rich  silver  mines 
of  the  vicinity,  was  later  the  seat  of  the  audien- 
oia  of  Charcas,  serving  as  the  capital  of  Upper 
Peru.  The  city  was  the  scene  of  the  declaration 
of  Bolivian  independence  from  Spain,  Aug.  6, 
1825,  and  later  took  the  name  of  Sucre  in  honor 
of  the  republic's  first  president.  Though  it  has 
continued  to  be  the  official  capital  of  Bolivia, 
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the  8«s8ifHia  of  Confess,  during  the  cItU  wars, 
have  often  been  held  at  La  Paz. 

SnCBB,  Aj<m>Klo  JOBi  DE  (1793-1830).  A 
Venezuelan  general,  bom  at  Cumanft,  and  edu- 
eated  at  Garfiea*.  He  served  in  tiie  various  wars 
of  ind^oidence  in  South  America,  fnnn  1811  to 
1824,  was  cme  of  BoUvar's  most  valuable  offi- 
cers, and  gained  the  victories  of  Pichincha  (May 
24,  1822),  which  freed  Ecuador,  and  Ayacuoho 
{Dec.  9,  1824),  which  drove  the  Spaniards  from 
Peru.  At  the  first  election  of  the  Republic  of 
Bolivia,  Sucre  was  chosen  life  president  (1826). 
He  failed  in  his  effort  to  establish  an  orderly 
govenunent,  and  resigned  in  1828  at  the  demand 
of  Peru.  He  returned  to  CktlomMa,  ratered  the 
armv  and  won  from  the  Peruvians  the  decisive 
battle  of  Oir6n  (Feb.  26,  1829).  On  his  return 
to  Quito  from  a  session  of  the  constituent  Con- 

fress  of  Colombia,  of  which  he  was  president, 
e  was  assassinated,  supposedly  by  his  political 
enemies  (June  4,  1830). 

SUCTION  DBEDGE.  See  Dbedqe. 
SUDAN,  fl^dlln'  or  sfi•d&n^  or  SOUDAN. 
A  term  d^ignating  the  vast  r^ion  in  north 
Africa  lying  Detween  the  Atlantic  and  the  Red 
Sea,  and  between  the  Sahara  Desert,  on  ihe 
north,  and  the  Gulf  of  Guinea  and  the  water- 
sheds between  Lake  Chad  and  the  Congo  and 
between  the  Nile  and  the  Congo,  on  the  south. 
The  northern  line  is  about  Tat.  18"  X.,  the 
southern  about  4**  N.  The  Sudan  is  the  short 
form  of  Beled-es'Sudan,  "Land  of  the  Blacks." 
The  name  is  sometimes  limited  to  the  grass  bdt 
lying  between  the  Sahara  on  the  north  and  the 
forest  belt  to  the  south.  Except  Portuguese 
Guinea,  Togoland  and  Kamerun,  and  Liberia, 
all  of  the  Sudan  is  now  virtually  tUvided  up 
between  Great  Britain  and  France.  To  Great 
Britain  belong  Gambia,  Sierra  Leone,  the  Gold 
Coast,  Lagos,  and  Nigeria  (northern  and  south- 
ern ) ;  the  government  of  the  Egyptian  Sudan  is 
shared  by  England  and  Egypt;  and  Darfur  is 
within  uie  Britash  aphete  of  influence.  (See 
Sudan,  Ak&lo-Eqtptun.)  Under  French  con- 
trol are  Sen^al,  French  Guinea,  the  Ivory 
Coast,  Dahomey,  French  Congo,  Bagirmi,  and 
Wadai.  The  French  Sudan  (q^y.)  was  formerly 
the  name  of  the  territory  in  West  Africa  lying 
between  long.  12°  W.  and  Lake  Chad  and  be- 
tween the  Sahara  on  the  north  and  the  coun- 
tries along  the  north  coast  of  the  Oulf  of 
Guinea.  By  the  decree  of  Oct.  17,  1899,  French 
Sudan  ceased  to  exist.  The  western  portion  fell 
to  Sen^al,  French  Guinea,  the  Ivory  Coast,  and 
Dahomey.  The  remainder  was  formed  into  the 
two  territories  of  French  West  Africa  (q.v.), 
Upper  Senegal  and  Niger  and  the  military  terri- 
tory of  the  Niger.  All  the  above  French  posses- 
sione,  except  French  Congo,  Bagirmi,  and  Wadai, 
are  included  in  the  governor-generalship  of 
French  West  Africa  (q.T.)  formed  in  1895, 
which  also  embraces  prac»caUy  all  of  the  Sahara 
(q.v.),  in  accordance  with  the  decree  above 
named;  for  Great  Britain  has  recognized  the 
claims  of  France  to  all  the  region  west  of  the 
Nile  basin,  embracing  substaatially  all  of  the 
Sahara  Desert  (excluding  the  Libyan  Desert). 

For  particulars  as  to  topography,  climate, 
commerce,  races,  etc.,  see  articles  on  the  differ- 
ent countries  mentioned. 

Ethnology.  Within  this  broadest  belt  of 
Africa  lying  south  of  the  Sahara,  the  following 
laoea  and  peoples  are  to  be  discriminated: 

1.  Sraaites,  cmBisting  of  Arabs,  who  under 
many  names  live  in  Kan«n  and  Bomu  about 


Lake  Chad  and  eastward  to  Khartum  and 

Kordofan. ' 

2.  Hamitee,  whose  main  divisions  are  the 
TibuB,  in  many  subdivisions,  about  Lake  Chad: 
the  Tuarega,  vritiiin  the  Niger  bend  and  on 
the  left  bank  of  the  Soiusal;  and  the  Fulah, 
Futa-Toro,  and  Futa-Jallon,  scattered  from 
Sene«imbia  to  Darfur  and  south  to  Adamawa. 

3.  N^oes,  who  are  best  divided  into  three 
provisional  geographical  groups.  The  western 
Sudanese  include  the  Wolof,  Serer,  Sarakole, 
ToucouleuT,  Mandingo,  Felup,  and  innumerable 
atha  tribes  from  the  Sen^al  River  to  Sierra 
Leone;  tiie  Sierra  Leone  negroes,  comprising  the 
Temne  family  and  a  mnltltode  of  pagan  tribes ; 
the  Liberian  n^oes,  or  Colonials,  Kru,  and 
many  pagan  tribes;  the  Ivory  Coast  negroes, 
from  Cape  Palmas  eastward,  akin  to  the  Eru : 
the  Gold  Coast  n^^oes,  composed  of  the  Tshi 
group,  including  the  Fanti,  Ashanti,  and  others, 
and  the  Ga  groups,  all  pagans;  the  Slave  Coast 
n^oes,  making  up  the  Ewe  group,  including  the 
Dahomans  (see  DAiHOUBv),  and  the  Yoruba 
group.  The  central  Sudanese  comprise  the  Niger 
Basin  n^j^roes,  including  the  Bambarra,  Sonrhay, 
and  Hausa  (see  Hauba.  Staivb)  ;  tin  Benne 
negroes,  composed  of  Moslem  and  pagan  tribes 
in  the  region  of  the  Benue  River;  the  lower 
Niger  n^oes,  or  the  Ibos  (Niger  delta),  the 
Igbara  (above  the  Boiue  confluence),  and  a 
multitude  of  pagan  and  Moslem  tribes;  the 
Chad  Basin  negroes,  comprising  the  Eanurie, 
the  Baghirmi,  the  Mosgu,  and  many  thousands 
of  otiiers  ehi^y  pamn  and  mixed  with  Semites 
and  Hamites;  the  Wadai  nq^roes,  including  the 
Maba  and  many  other  tribes  all  of  more  or  less 
mixed  blood,  with  a  large  percentage  of  Mos- 
lems; the  Darfur  and  Kordofan  negroes,  or 
Furs  (Moslems),  and  Nuba  (pagans).  The 
eastern  Sudanese  include  the  Nilotic  or  Dinka 
upper  Nile  negroes,  extending  from  Lake  Vic- 
toria northwsurd,  and  including  the  Madi,  the 
Mittii,  Shilluk,  and  a  host  of  others,  nearly  all 
pagan ;  the  Welle  n^^roes,  comprising  the  Mang- 
bettu,  the  Momfu,  the  Azande  (Niam  Niam), 
and  a  number  of  other  tribes. 

History.  The  An^o-Egyptian  Sudan  is  prac- 
tically coincident  with  the  ancient  Nubia  (q.v.). 
The  eastern  Sudan  was  brought  under  Egyptian 
control  by  Mehemet  Ali  (q.v.)  in  1820-22  and  so 
remained  until  in  1870  Ismail  Pasha  found  it 
necessary  to  adc  tor  assistance  in  restoring  the 
waning  authority  of  the  khedival  government  in 
the  interior.  The  Englishman  Sir  Samuel  Baker 
was  made  Governor-General  of  the  Sudanese 
provinces  and  began  their  reduction  and  the 
suppression  of  the  slave  trade.  He  established 
his  capital  at  Gondokoro,  which  he  renamed 
Ismailia.  Supposing  that  his  work  was  accom- 
plished. Baker  returned  to  England.  After  his 
departure  the  slave  trade  was  immediatoly  re- 
vived and  the  administration  of  the  prorinces 
was  intrusted  to  Charles  George  Gordon  (q.v.). 
who  began  the  oivanization  and  development  of 
this  rich  but  little-known  r^ion.  Gordon  con- 
tinued his  work  in  the  face  of  all  manner  of 
discouragements  and  difficulties  until  hie  recall 
in  1870  upon  the  deposition  of  Ismail,  and, 
though  Gordon's  organization  was  continued 
under  his  successor,  Rauf  Pasha,  there  was  a 
gradual  reversion  to  earlier  conditions.  In  1882 
the  Sudanese  tribesmen,  for  a  long  time  restless 
under  the  ffreed  and  misgovemment  of  the  Egyp- 
tian officios,  took  advantage  of  tiie  difBcultiea 
in  Lower  Egypt  and  revfdted.    I^is,  like  the 
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rising  under  Arab!  Pasha  (q.v.),  with  which  it 
coincided  in  point  of  time,  waa  primarily  a  re- 
volt against  foreign  influence,  but,  unlilce  the 
latter,  which  was  a  political  movement,  it  had 
its  immediate  origin  in  religious  fanaticism. 
England  had  become  so  deeply  involved  in  Egyp- 
tian affairs  that  she  was  compelled  to  take  part 
in  this  struggle  for  the  control  of  the  upper 
Nile  county.  A  force  of  11,000  EiwUsh  and 
Egyptian  troops  was  dispatched  to  t£e  Sudan 
under  Hicks  Pasha.  This  force  was  annihilated 
in  a  battie  with  the  tribesmen  at  El  Obeid  (Nov. 
3-4,  1883).  England  then  determined  to  aban- 
don the  Sudan,  out  several  posts  were  held  by 
British  garrisons  and  it  was  necessary  to  with- 
draw these  troops.  For  this  difficult  taBl£  and 
for  the  settlement  of  the  troubled  affairs  of  the 
country,  Gordon,  because  of  his  former  success 
and  his  knowledge  of  the  tribesmen,  was  given  a 
new  commission  as  Gov^nor-General,  and  on 
Feb.  16,  1884,  he  arrived  at  Khartum.  In  the 
meanwhile  Onnan  Digna  (q.v.)  was  making  his 
power  felt  in  the  vicinity  of  Suakim,  which  he- 
came  the  Bcene  of  bloody  fighting,  Osman  Digna 
being  finally  defeated  ( Februa^-March,  1884). 
Gordon  was  surrounded  at  ^artum  by  the 
Mabdi's  forces  and  cut  off  from  all  of  his  com- 
munications. After  many  deli^s,  in  part  due  to 
the  fatal  hesitation  of  tiie  Gladstone  govern- 
ment, a  relief  force  was  aeat  out  under  Lord 
Wolseley,  which  after  severe  fighting  arrived  at 
Khartum,  Jan.  28,  1885.  Two  days  previous^ 
the  city  had  been  captured  and  Gordon  killed. 
The  English  then  retired  and  until  1894  gave  up 
the  attempt  to  reconc^uer  the  revolted  provinces; 
but  the  growing  British  interest  in  east  and 
central  Africa  made  it  inevitable  tlut  England 
should  seek  to  control  a  position  of  so  great 
stratMic  imsortance.  Upon  the  death  of  the 
Mahdf  in  1685  his  power  passed  to  his  chief 
lieutenant,  the  Khalifah  Abdallafa.  In  the  in- 
terval pf  peace  the  Egyptian  army  was  reor- 
ganized and  brought  to  an  admirable  state  of 
discipline  under  ito  English  officers,  and  in  1894, 
under  the  Sirdar,  Sir  Herbert  Kitchener  (q.v.), 
the  struggle  for  the  possession  of  the  Sudan  was 
resumed.  This  movement  was  stimulated  by 
the  threatened  movonent  of  Osman  Digna  (q.v.)* 
the  ablest  Dervish  leader,  upon  the  Italian  post 
at  Kassala,  where  a  victo^  might  throw  the 
Dervishes  again  upon  the  Egyptian  frontier. 
After  slow  and  patient  preparation  the  advance 
up  the  Nile  was  made  and  Dongola  was  cap- 
tured, Sept.  23,  1806.  Pushing  forward  his 
railway  across  the  desert  at  the  rate  of  about 
two  miles  a  day.  General  Kitchener  advanced 
steadily,  always  maintaining  communieatton 
with  bis  base  on  tiie  Nile.  The  Ehalifeh  was 
gradually  hemmed  in  and  on  Sept.  2,  1898» 
at  Omdurman,  opposite  Khartum,  he  waa  de- 
feated, his  army  annihilated,  and  his  power  com- 
pletely broken.  He  himself  was  Kilted  near 
Gedid  in  November,  1899. 

The  French  had  sent  out  a  tentative  expedi- 
tion under  Major  Marchand  (q.v.)  to  Fashoda, 
with  a  view  to  entering  a  wedge  of  French  in- 
fluence in  the  eastern  Sudan,  but  the  French 
were  theoudTes  threatened  by  the  tribesmoi 
and  were  rescued  by  Q«aeral  Kitchener  a  few 
days  after  the  victoiy  at  Omdurman.  The  ag- 
gressive attitude  of  England  forced  France  to 
enter  a  diplomatic  disclaimer.  This  led  to  the 
rect^itioD  by  France  in  the  supplementary 
treaty  of  1899  of  the  English  sphere  of  influ- 
ence in  the  Sudan  fnm  Darfur  and  the  Bahr  el 


Ghasal  eastward.  By  the  Anglo-Egyptian  con- 
vention signed  Jan.  19,  1899,  nhe  gOTemment  of 
the  Sudanese  provinces  was  to  be  intrusted  to 
a  governor  general  appointed  by  the  Egyptian 
government  with  the  approval  of  the  British 
government,  the  slave  trade  was  prohibited,  as 
well  as  the  importation  of  arms  and  ammunition, 
and  the  British  and  Egyptian  flags  were  to  be 
used  conjointly. 

BibUogmphy.  Heimieh  Barth,  Travel*  and 
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itmand  the  Sudan,  1881-00  (ib..  1691) ;  T.  H. 
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Budge,  ed.,  Cook'e  Handbook  for  Egypt  and  the 
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BtTDAN,  AitGLO-EQTPTiAiT.  That  part  of 
northeast  Africa,  under  Anglo-Egyptian  control, 
lying  south  of  (Map:  AMca.  G,  H  3). 

The  total  area  is  giycn  as  approximately  985,- 
000  square  miles.  The  distance  from  the 
tian  boundary  to  Lake  Albert  is  1400  miles. 
In  the  north  lies  the  Nubian  Desert,  and  across 
the  central  section  and  in  the  extreme  sooth 
are  found  mountains.  In  the  flat  part  of  the 
southern  r^on  are  pestilential  swamps.  In 
this  section  the  rainfaU  is  enormous,  beiiw  from 
80  to  100  inches  a  year.  There  are  only  two 
dry  months — November  and  December.  The  pre- 
cipitation gradually  diminishes  northward,  and 
represents  about  an  average  &11  at  the  northern 
boundary  of  the  country.  The  Nile,  with  its  im- 
portant head  streams,  courses  tbrough  the  en- 
tire land  from  Lake  Albert  to  Egypt.  All  the 
tributaries  of  the  Nile  enter  it  in  Egyptian 
Sudan.  (See  Nile.)  The  Atbara  is  heavily 
charged  with  volcanic  dAris  from  the  Abyssin- 
ian highlands,  and  simplies  the  greater  part 
of  the  mud  which  gives  fertOUy  to  Lown  E^^pt- 
Egyptian  Sudan  is  largely  underlain  by  igneous 
and  metamorphic  rocks.  Of  tiiese  materials 
are  composed  most  of  the  ranges  and  ridges 
traversing  this  region.  To  the  northwestward 
the  formations  become  successively  younger  io 
geologic  age.  The  country  is  not  <mly  well 
wittered,  bat  the  extremea  of  tonpenitiure  are 
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not  excessive,  though  the  mean  tonperature  is 
high.  But  agriculture  suffered  greatly  after  the 
revolt  of  the  Mahdi  in  1883,  and  trade  was 
largely  abandoned.  In  December,  1889,  the  Ter- 
ritory was  reopened  for  trade,  and  the  impor- 
tant  traffic  of  former  times  in  ivory,  ostrich 
feathors,  gold  dust,  gums,  and  skins  is  beiiw  re- 
vived. The  opening  in  January,  1906,  of  the 
Berber-Suakin  railway,  a  distance  of  over  200 
miles,  is  of  the  utmost  advantage  to  the  Sudan, 
as  it  gives  it  a  short  route  to  the  sea.  In  the 
south  particularly  there  are  great  natural  re- 
sources. The  soil  along  the  White  Nile  is  rich, 
and  millet,  durra,  and  sesame  are  raised.  The 
forests  are  extensive,  and  possess  ntmierouB 
Tftloable  varieties  of  wood. 

The  region  is  divided  into  13  provineea— 
Khartum,  Dongota,  Berber,  Eassala,  8ennar, 
Kordofan,  Blue  Nile,  White  Nile,  Bahr  el 
Ghasal,  Haifa,  Red  Sea,  Mongalla,  and  Upper 
Nile.  For  1912  the  receipts  were  estimated  at 
£E1,375,600,  the  expenditures  £E1,568,600.  Pop- 
ulation was  given  as  10,000,000  before  1882, 
but  fully  four-fifths  of  the  inhabitants  are 
thought  to  have  perished  during  the  Dervish 
rule.  Fop.,  1914  (est),  3,000,000.  Khartum 
(q.T.)  ia  the  capital,  and  is  connected  witii 
Cairo  by  rail  and  tel^raph.  Other  chief  towns 
are  Omdurman,  Dongola,  Wadi  Haifa,  Berber, 
Kassala,  EI  Obeid,  and  Suakin.  Population  of 
Khartum,  wit^  suburbs,  70,000  in  1910;  of 
Omdurman  in  1912  approximately  48,000.  See 
Sudan  and  bibliography  there  given. 

BXTDAS,  MruTABT  TBasxrroRiES  of  Fbench. 

See  MlLTFABT  TSBBITtttllS  OF  FitEncH  ScnAN. 

SUDAN  OAA8S  (  Andropoffon  sorghum  attdo* 
nengia).  This  promising  bay  grass  was  intro- 
duced into  the  United  States  in  1909  from  Khar- 
tum, where  it  appears  it  was  cultivated  under 
the  name  garawi.  It  is  closely  related  to  John- 
son grass  (q.T.)  but  unlike  that  species  it  has 
DO  perennial  rootstock  and,  as  a  consequence, 
it  is  not  liable  to  become  a  pest.  It  has  been 
^ven  trial  over  a  large  part  of  the  countiy  and 
for  the  semiarid  portions  of  the  United  States 
it  has  been  found  a  valuable  acquisition.  As 
gmerally  grown  in  the  United  States  it  is 
treated  as  an  annual  but  in  frostless  r^iona  it 
becomes  perennial  In  itB  habit  of  growth.  Sudan 
grass  ratoons  well  and  several  cuttings  may  be 
had  in  a  season.  In  Hawaii  it  is  considered  one 
of  the  most  valuable  grass  introductions  ever 
made.  Tunis  grass,  another  form  of  Andropo- 
gtM  without  wHaBtgraaad  rootstodcs,  is  less  leafy 
and  not  bo  vigoroua  in  habit  of  growth  aa  Sudan 
grass.   See  Andbopooon. 

SUD^UBY.  A  town  and  the  capital  of  Sud- 
bury District,  Ontario,  Canada,  on  tlie  Canadian 
Pacific,  Canadian  Northern,  and  the  Algoma 
Eastern  railways  (Map:  Ontario,  El).  It  is 
the  centre  of  a  famous  nickel  district.  A  Jesuit 
College  and  government  school  of  mines  are 
located  here.   Pop.,  1901,  2027;  1911,  4160. 

SUDBBOVZC  A  Rnssian  code  of  laws.  The 
first  sndebnik  was  compiled  in  1497  under  the 
direction  of  Ivan  III  and  was  the  first  attempt 
to  systanatize  the  rules  of  court  procedure  that 
had  grown  up  during  the  preceding  centuries. 
The  first  sudebnik  was  necessarily  fragmentary. 
During  the  years  1550-61  a  second  sudebnik 
was  prepared  under  the  supervision  of  Ivan  IV, 
which  has  remained  tiie  authwttative  sonree  of 
Snsslau  law  for  that  period. 

SttDBNSOBST,  Havb  ZwmmoK  vtnr.  See 
ZwmattmcK  vos  StJiniTHOBST,  Hans. 


SUDEBKANN,'  zSO'der-m&n,  Hebuann 
(1857-  ).  A  German  dramatist  and  novel- 
ist, bom  at  Matzicken,  East  Pniaaia,  Sept.  30, 
1857.  He  studied  history,  philology,  and  litera- 
ture at  KSnigsberg  and  Berlin.  After  some 
obscure  years  as  tutor  and  joumalist  he  pub- 
lished the  small  colleetim  of  stories  Jm  Ztcie- 
IMit  (1887),  but  won  European  fame  and  as- 
sured literary  position  by  a  drama  Die  Ehre 
{1888),  and  the  novel  Frau  Sorge  (1888;  trans, 
as  Dame  Oare,  1892).  He  followed  these  up 
with  the  novel  Der  Katzenateg  (1889;  trans,  as 
Regina,  1898) ;  the  sensational  drama,  Bodoma 
Ende  (1890);  the  humorous  short  story  lolan- 
thea  Hochtxii  (1893);  and  his  greatest  drama, 
Eeiimat  (1893;  trans,  as  Magda,  1890);  a  fine 
novel  of  moral  psychology,  E$  toar  (1894) ;  an 
inferior  drama.  Die  Schmetterlingtschlacht 
(1894);  and  Das  GlMck  im  Winkel  (1896),  a 
strong  but  unpleasant  play.  Then  came  three 
one-act  dramatic  scenes  in  verse  collected  under 
the  appropriate  title  Morititri  (1896) ;  Johannes 
(1897),  a  realistic  dramatic  presentation  of  the 
story  of  John  the  Baptist;  Die  drei  Reiher- 
fedem  (1808),  an  ethical  and  literary  mystery 
in  dramatic  form;  Johannisteuer  (I90I);  Es 
lehe  das  Lebe»  (I9(^;  trans.  The  Joy  of  Liv- 
ing,  1902),  a  powerful  drama  of  the  struggle 
between  soul  affinity  and  marital  obligation; 
Der  Bturmgeselle  Bokrates  (1903) ;  fTfein  unter 
Steiwen  (1905);  Dae  Blumenboot  (1905);  Rosen 
(1907),  four  oneact  dramas;  Strandkinder 
(1909);  Der  Bettler  von  Byrahus  (1911);  and 
Der  gute  Buf  (1912).  Sudermann's  work  with 
the  dramas  of  Banptmann  is  tiie  most  signifl* 
cant  In  contemporary  Germany,  powerful  in 
eoncepti<m,  admirable  in  technique,  virile  in  its 
grasp  of  humanity  in  the  more  sombre  aspects, 
and  with  occasional  touches  of  delicate  humor, 
though  Sudermann  is  more  skilled  with  the 
sterner  weapons  of  satire.  Frau  Borge  is  a 
pathetic  Odyssey  of  duty  with  smne  romantic 
aberrations;  Katzensteg  is  a  declaration  of 
"naturalism";  lolcmlhes  ffooftsett  breathes  the 
serener  realism  of  common  life;  Es  war  is  a 
protest  against  the  fmltleeaDess  of  brooding  re- 
pentance. The  dramas  Die  Ehre,  Bodoms  Ende. 
and  Heimat  are  all  social  satires  and  militant 
democratic  proteets.  By  comparison  the  later 
dramas  are  increasingly  out  of  touch  with  mod- 
em life.  In  Die  drei  Reiherfedem  the  evolution 
has  become  complete  transformation.  To  some 
it  seems  a  deepening,  to  others  a  sinking  of  his 
dramatic  power. 

Sudermann  made  a  wide  appeal  both  at  home 
and  abroad.  Many  of  his  books  ran  into  scores 
of  editions;  in  the  case  of  Prau  Borge  the  I25th 
edition  was  reached  in  1912.  His  greater  works 
have  appeared  in  English  translation. 

Bibliography.  George  Brandes.  Menschen 
und  Werke  (2d  ed.,  Frankfort,  1895) ;  Berthold 
Litzmann,  Das  deutsohe  Drama  (2d  ed.,  Ham- 
burg, 1894 )  ;  W.  Kaweran,  ff .  Sudermann 
(Magdeburg,  1897) ;  Hana  Landsberg,  H.  Suder- 
mann (Berlin,  1902) ;  Maximilian  Harden, 
Kampfgenosae  Budemumm  <ib.,  1903);  J.  G. 
Huneker,  Iconoclasts  (New  York,  1905) ;  E.  E. 
Hale,  Dramatists  of  To-day  (lb.,  1905);  Otto 
Heller,  Studies  in  Modem  German  Literature 
(Boston,  1905);  Ida  Axelrod,  Herman  Suder- 
mann: eine  Btudie  (Stuttgart,  1007);  Karl 
Knortz,  Sadermanns  Dramm  (Halle,  1908);  W. 
L.  Phdps,  Essays  on  Modem  Jioveliats  (New 
York,  1910).   

SUDfiT^C  KOUNTAINS  (Ger.  Sudeten), 
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A  mountain  eystem  on  tbe  Bouth  border  of 
Silesia,  Germany,  which  some  of  its  ranges 
separate  from  Bcdiemia  and  Moravia  (Map: 
Germany,  G  3).  It  extends  in  a  southeast  di- 
rection from  the  water  gap  of  the  Elbe  to  the 
**Moraviaii  Gate,"  a  gap  throu^  which  the 
Oder  passes,  and  which  s^sratee  the  system 
from  the  Carpathian  Mountains.  The  system  is 
composed  of  a  number  of  short,  broken,  more  or 
less  isolated  and  partly  parallel  rangM,  consist- 
ing chiefly  of  crystalline  slate,  serpentine,  and 
granite.  These  ranges  inclose  a  number  of  larga 
valleys.  The  best  defined  as  well  as  the  bif^est 
of  the  ranges,  the  Bnsengebirge,  lies  near  the 
centre  of  the  system,  and  attains  an  average 
altitude  of  4250  feet,  culminating  in  the  Scbnee- 
koppe,  5255  feet  above  the  sea.  The  higher 
ridges  have  an  alpine  flora  appearing  above 
the  large  pine  forests  which  cover  the  slopes. 
Many  of  the  slopes  afford  fine  pasturage  for 
sheep  and  the  foothills  are  well  cultivated.  The 
Sudetic  Mountains  are  very  rich  in  minerals, 
especially  iron,  zinc,  lead,  and  copper,  and  in 
the  southeastern  povtimi  there  are  large  coal 
deposits. 

SUDKA.US,  zSSt^ous,  Sieofbied  ( 1863- 
1914).  A  Gfurman  classical  scholar,  born  at 
Treptow.  He  studied  at  Bonn  and  Berlin,  and 
taught  at  Bonn  from  1868  till  1901.  when  he  be- 
came professor  at  Kiel.  In  1912  he  was  rector 
of  the  university.  He  was  killed  in  battle  in 
Russian  Poland  in  November,  1014.  His  pub- 
lications include:  PhUodtmi  FotemtM  Rhetoriea 
(1892-96);  Aetna  (1898);  Der  Aufbvu  dsr 
Plautiniwhm  Otmtico  (1909);  Menandri  Reli- 
quite  (1909). 

SUDEOFF,  z?>St1i6f,  Kabl  (1853-  ).  A 
German  physician  and  medical  historian,  bom  at 
Frankfort-on-the-Main.  He  studied  medicine  at 
Erlangen,  Tiibingen  (M.D.,  1875),  Berlin,  and 
Viaina»  and  practiced  at  Bergm  and  later  at 
Hochdahl.  In  190S  he  was  called  to  the  .Uni- 
versity of  Leipzig  to  be  professor  of  the  histoir 
of  medicine,  a  chair  created  for  him  through 
the  Theodor  Puschmann  (q.v.)  foundation.  Sud- 
hoff  wrote  many  important  essays  on  the  history 
of  medicine,  especially  on  Paracelsus  and  Para- 
celsian  manuscripts,  on  the  iatromathematicians 
of  the  fifteenth  and  sixteenth  centuries,  on  Ger- 
man medical  incunabula,  on  the  Gred^  medical 
papyri  of  the  Alezandrinlan  period,  and  on  the 
early  history  of  syphilis.  He  publi^ed  the 
KUutiker  der  Medizin  (1910  et  seq.),  a  col- 
lection of  rcorinte  of  clasdcal  medical  works, 
and  became  raitor  of  BUuUen  «ur  OeeehitAte  der 
Medizin. 

SUD0BIF1CS.   See  Dl4Phobbtic8. 

dUSBA,  shi^drA.    See  Cabtb. 

dt^DBAXA,  shSlJ^dri-kA.  A  Hindu  king  to 
wbcmi  tradition  attributes  the  Sanskrit  drama 
Mricohakatika  (q.v.),  more  probably  composed 
hy  Dandin  (q.v.).  He  seems  to  have  been  alto- 
^her  mythical,  for  the  only  ^Qdraka  found  in 
the  history  of  India  is  a  king  of  Gaya  who 
probably  lived  in  the  twelfth  century.  Accord- 
ing to  diff^ent  legends  he  reigned  either  at 
VidiAa,  or  Sobhavali,  or  Vardhamana,  He  is 
said  to  have  recovered  his  eyesight  through 
Siva's  (q.v.)  favor  and  to  have  lived  more  than 
100  years.  Conault  Sylvain  Levi,  Th^dtre  In- 
dien  (Paris,  1890) ;  Montgomery  Schuyler,  Bib- 
liography of  the  Sanekrit  Drama  (New  York, 
1906). 

SUE,  sv,  IkCABiE  Joseph  (known  as  EuofiNs) 
(1804-57).   A  French  novelist,  bom  in  Fwrls. 


He  studied  medicine,  became  an  army  surgeon, 
was  transferred  to  the  navy,  cruised  in  the  East, 
resigned  in  1829*  having  mherited  wealth,  and 
gave  himself  successively  to  literature,  dissipa- 
tion, and  socialistic  agitation,  writing  feuUte- 
tone  that  rivaled  those  of  Dumas  in  rapidify  of 

{production,  fertility  of  imagination,  and  eare- 
essness  of  execution.  In  1831  he  published  Plick 
et  Pldck,  the  success  of  whidi  led  to  Atar-OvU 
(1831),  a  novel  of  the  sea,  suggested  by  his  own 
experience  and  by  the  American  novels  of  Cooper. 
It  revealed  a  gift  of  ston-tellii^,  but  showed 
a  reckless  mingling  of  tragic  and  eomic,  pathetic 
and  grotesque.  Debts  and  di^^nst  at  his  equivo- 
cal social  position  turned  him  into  a  socialist 
and  convert  to  the  propagandism  of  Fourier 
and  Proudhon.  His  work  in  this  spirit  con- 
sists  of  Icmg  novels  printed  in  cheap  news- 
papers, but  winning  such  bold  on  the  masses 
that  the  government  son^t  to  cheek  his  activity. 
Sue  entered  on  an  unexplored  path  when  he  be- 
gan the  Myetires  de  Pari*  (1842).  He  was  un- 
dertaking to  paint  the  sufferings,  the  needs,  the 
powibUitiea  <n  the  working  class  with  the  intent 
of  influencing  their  political  action,  and  he  won 
for  the  novel  a  new  audience  and  a  new  Interest. 
He  entered  on  the  task  with  an  enthusiasm  that 
fired  his  genius  to  the  creation  of  types  of  char- 
acter that  still  have  power  to  horrify  or  charm. 
Both  the  Myathret  de  Paris  and  Le  Juif  errwU, 
"The  Wandering  Jew"  (1844-45),  were  drama- 
tized by  Sue.  and  both  hjave  attained  world-wide 
circulation.  He  wrote  an  Bietoire  de  la  marine 
francaiee  (1835-37)  and  two  historical  novels, 
Latriaumont  (1837)  aad  Jean  Cavalier  (1840). 
The  later  work  of  Sue  is  vast.  He  was  elected  to 
the  Assembly  in  1850,  and  was  exiled  in  De- 
cember, 1851.  He  died  at  Annecy  in  Savoy. 
Consult  Eugene  de  Mireeourt,  Eugene  Sue  (4th 
ed.,  Paris.  1870). 

SUEGA,  ewifkk.  A  town  of  Spaing  in  the 
Province  of  Valoieia,  23  miles  soutn  of  the  city 
of  that  name,  on  the  left  bank  of  the  Jflear 
(Map:  Spain,  E  3).  It  is  in  a  fertile  valley. 
Pop.,  1900,  14,422;  1910,  17,178. 
8UEILA,  sirt'rii.  A  seaport  of  Morocco.  See 

MOOADOR.  _ 

SUBSS,  zys,  EotTABD  (1831-1914).  An  Aus- 
trian geologist.  He  was  born  in  London,  studied 
the  natural  sciences  at  Prague  and  Vienna,  and 
from  1857  to  1891  was  professor  of  geology  at  the 
University  of  Vienna.  From  1873  to  18M  he 
was  a  member  of  the  Austrian  Lower  House. 
From  1897  to  1911  he  was  president  of  the  Im- 
perial Academy  of  Sciences.  His  more  impor- 
tant contributicms  to  geology,  which  have  opened 
m  a  new  path  in  geological  inquiry,  an  d  laid 
the  foundation  for  what  is  now  frequently 
termed  the  "new  geology,"  deal  with  the  con- 
struction and  relations  of  continents  and  moun- 
tain ranges,  the  dynamics  of  volcanoes  and  earili- 
quiUces,  and  the  general  movements  of  the  earths 
crust.  His  Antlitz  der  Erde  (1883-1901;  Eng. 
trans.,  Face  of  the  Earth,  1004-09)  is  a  masterly 
exposition  of  the  relation  of  the  dominant  fea- 
tures of  the  earth's  surface,  and  the  6rat  lumi- 
nous effort  to  correlate  their  multiform  as- 
pects and  give  to  them  their  true  geographic 
expression.  Among  his  other  works  are  Veher 
den  L6$*  (1860)  and  Die  Sntetekumff  der  Alpen 
(1875). 

SUETOmtTS  TBANQTm/LtTS,  Gaius.  A 
Roman  historian,  bom  probably  a  few  years 
aftw  the  death  of  Nero.  Pliny  procured  for 
him  the  dignity  of  military  tribune,  which,  lay 
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Suetoniua'a  desire,'  was  transferred  to  anotber. 
He  was  afterward  secretary  of  the  Emperor 
Hadrian.  His  death  occurred  about  160  aj>. 
All  bis  works  (among  which,  as  we  learn  from 
Snidas,  there  wore  several  tm  Utpies  usually 
treated  by  gimnunariaiis)  have  been  lost,  except 
bis  Live$  of  the  Oamn,  part  of  his  lAotM  of 
Eminent  Gram»Mriane,  and  part  of  his  Livee  of 
Eminent  Bhetoriciana.  Tbe  Lives  of  the  Oceaan 
contains  information  about  the  12  Csesars, 
from  Julius  Cfesar  to  Domitian,  which  is  to  be 
had  nowhere  else,  and  abounds  with  anecdotes 
which,  while  they  too  oft«i  prove  the  profligacy- 
of  bis  heroes,  or  the  prnritncy  of  Suettmnis'a 
own  mind,  testify  to  thmR^artiality  of  their 
chronicler.  The  beet  editions  are  hy  Bamngar- 
ten-Cmsius  (Leipslg,  1816-18),  B^ersefaeid 
(ib.,  1860),  Roth  (ib.,  1886) ;  and  of  parts,  by 
Peck  (New  York,  1891),  Scbuckburgh  (Cam- 
bridge, 1806),  Him  (Leipzig.  1907),  and  Pike 
(Boston,  1903).  There  is  an  En^ish  ver- 
sion by  ThomsiHi  and  Forrester  (ib.,  1865),  and 
another  by  J.  C.  Rolfe  (2  vols.,  New  York» 
1914).  Consult  the  introduction  in  Schuck- 
burgh's  edition;  Martin  Schans,  OetoM^te  der 
rdmuoften  Litteratur,  vol,  iii  (2d  ed.,  Munich, 
1906) ;  W.  8.  Teuffel,  0«»chicht«  der  rVmitehen 
Literatm-,  vol.  iii  (6tfa  ed.,  Ldprig,  1913);  M. 
S.  Dimsdale,  A  History  of  Latin  Literature 
(New  York,  1915). 

STTinn.  The  collective  designation  of  a 
great  number  of  Germanic  peoples  (Cseear,  D» 
Bello  OiUlioo,  iv,  1).  Tbey  occupied  a  district 
of  indefinite  eztoti  <m  tlie  eastern  ride  of  the 
BhiB^  and  may  have  been  tiie  same  tribes  as 
those  snbsequaitly  known  as  Chatti,  Longo- 
bardi,  etc.  Giesar  states  that  their  territory 
comprised  100  cantons,  and  was  densdy  wooded, 
that  tbey  had  towns  {oppida),  but  no  strong- 
holds, and  that  every  year  a  part  of  tbe  popu- 
lation left  their  homes  to  seek  eanployment  in 
war.  Th^  Suevi  of  whom  Tacitus  speaks 
(OtfrmoMtei  S8,  eto.)  aeem  to  liaTe  dwdt  matU 
and  east  of  the  eoontry  of  the  Snevt  of  Ciesar, 
extmding  as  far  as  uie  Elbe  and  the  Baltic, 
which  Tacitus  calls  tbe  "Suevic  sea."  The  peo- 
ples united  under  the  rule  of  Maroboduus,  the 
Marcomannic  chief,  were  Suevic,  and  hence  the 
Marccsnannl  (q.v.)  and  the  Qiudi  (q.v.)  who 
figure  in  the  reigns  of  Marcus  Aurelius  and 
Aurelian  are  often  called  Suevi.  After  the  name 
had  fallen  into  disnse  as  a  collective  designation, 
it  reappeared  in  Ammianos  Hareellinus  (q.v.) 
as  the  name  of  a  people  occupying  tbe  same 
territory  as  the  Suevi  of  Cesar.  We  find  them 
in  alliance  with  the  Burgundiana,  Alemanni, 
Alani,  Vandals,  eto.  They  are  among  the  most 
notable  of  the  barbaric  peoples  that  broke  up 
tbe  Roman  Empire  in  the  northwest  and  west. 
Bursting  through  the  passes  of  the  Pyrenees 
(409  ajk),  they,  along  with  tbe  Vandals,  over- 
ran and  wasted  Sroin  <q.v.).  Those  who  re* 
mained  at  home  in  Germany  seem  to  have  spread 
during  the  fifth  coitury  eairt  of  the  Neckar  and 
tbe  Bauhe  Alb,  and  south  as  far  as  Switzerland. 
Tbe  mediteval  Swabians  were  their  direct  de- 
scendants. Consult  tbe  article  "Sueben,"  in 
Friedrich  LQbker,  Reallexikon  de»  klaaaitchem 
Altertums,  vol.  ii  (8th  ed.,  Leipzig.  1914). 

BCTBS,  sIRM^.  A  town  of  Egypt,  situated  on 
tbe  south  coast  of  the  Isthmus  of  Suez,  at  the 
north  extremity  of  the  gulf  of  that  name,  and 
near  tbe  southern  terminus  of  the  Suez  Canal 
(Map:  Egypt,  C  1).  It  is  built  on  a  desert 
peninsuhi,  and  consists  chiefly  of  unpretentious- 


looking  houses.  The  European  quarter,  however, 
is  rc^arl;  laid  out,  and  contains  the  large 
warehouses  of  tbe  Peninsular  and  Oriental 
Steamship  ComMiny.  There  are  also  a  large 
English  and  a  JVeneh  hospital,  and  the  town 
is  supplied  with  water  from  the  Nile  at  Cairo 
through  a  fresh-water  canal.  To  the  south  a 
large  stone  causeway,  carrying  a  railroad,  runs 
to  the  immense  harbor  of  Port  Ibrahim,  at  the 
entrance  to  tbe  canal,  2  miles  south  of  the  town. 
Suez  has  railroad  connection  with  Cairo  and 
Ismailia,  but  its  commerce  is  not  veiy  large, 
as  only  a  small  portion  of  the  transit  tri^e 
passii^  through  the  canal  affects  the  town. 
Pop.,  1907,  18,847. 

S1TBZ,  Qm^  or.  An  arm  of  the  Bed  Sea—' 
between  the  Sinai  Peninsuht  and  the  main  por- 
tion of  Egypt  (Mi^:  Egypt,  C  2).  It  has  a 
length  of  187  miles  with  a  breadth  of  from  14 
to  39  miles.  At  its  north  end,  which  is  tite  ex- 
treme north  end  of  the  Red  Sea.  it  is  artificially 
connected  with  the  Mediterranean  Sea  by  tbe 
Suez  Canal  (q.v.). 

STTEZ,  ISTHicus  09.  The  neck  of  land  con- 
necting tbe  Sinai  Peninsula  witii  the  majn  land 
of  E^pt,  and  separatine  the  Mediterranean 
from  the  Red  Sea  (Map:  Egypt,  C  1,  2).  The 
shortest  straight-line  distance  across  it,  between 
the  site  of  the  ancient  Pelusium  and  the  bead  of 
tbe  Gulf  of  Suez,  is  72  miles.  Tbe  isthmus  con- 
sists of  a  low.  sandy,  and  stony  desert,  the  low- 
est depressions  being  occupied  by  salt  lakes  and 
marshes,  and  it  is  almost  wholly  destitute  of 
fresh  water.  A  scales  of  such  dqtrasslons  ex- 
tends across  the  istiuniu  fnxn  the  great  coast 
lagoon  in  the  north  to  the  Oulf  of  Suez,  and  af- 
fords the  route  for  the  Suez  Canal  (q.v.). 

SUEZ  CAHAIi.  A  canal  about  100  miles  in 
length,  which  crosses  tbe  Isthmus  of  Suez  and 
connects  Port  Said  on  the  Mediterranean  Sea 
with  Port  Thewflk  on  the  Red  Sea.  In  1854 
Ferdinand  de  Lesseps  (q.v.)  obtained  permission 
from  Said  Pasha  to  form  a  conq>uiy  to  construct 
a  waterway  from  sea  to  sea  without  lodn,  and  in 
1865  an  'International  Consultative  Commis- 
sion" selected  from  ammg  the  most  cdebrated 
civil  engineers  of  Europe  was  appointed  to  re- 
port up<ai  the  scheme.  The  final  report  of  this 
commission  was  submitted  to  and  acc^ted  by 
the  Viceroy  in  June,  1856.  Its  etmclusions  were 
in  effect  as  follows:  A  direct  route  through  the 
isthmus  from  Sues  to  the  Mediterraaeaii  was 
adopted.  The  dimmsions  of  the  channel  were 
to  be  as  follows:  from  the  Bed  Sea  to  the  Bit- 
ter lakes,  depth  26%  fee^  bottom  width  210 
feet,  top  width  320  feet;  from  the  Bitter  lakes  to 
the  Mediterranean  Sea,  depth  26%  feet,  bottom 
width  144  feet,  top  width  262  feet.  At  Port 
Said  the  plan  of  «ctending  jetties  directly  sea- 
ward to  protect  the  entrance  was  adopted.  (See 
JariT.)  Basing  his  efforts  an  these  conclusions, 
M.  de  Lesseps  succeeded,  in  1868,  in  forming  a 
company,  with  a  capital  stock  of  £8,000,000,  to 
build  the  canal. 

Topography.  The  construction  of  the  canal 
was  greatly  facilitated  by  tbe  existence  along 
the  route  of  four  dried-up  d«>re8sions  which 
were  formerly  and  have  again  become  lakes  of 
c<Hisidarable  area,  viz.,  tbe  two  Bullah  lakes, 
the  QnAt  and  Small  Bitter  lakes,  and  Lake 
Timsah.  (See  Map  of  Eotft.)  These  low-lying 
basins  have  an  aggr^ate  length  of  27  miles. 
Excavation  was  required,  however,  through  tbe 
Bullah  lakes.  Lake  Timsah,  and  (he  Onall 
Bitter  Lake,  and  also  through  a  portion  of  the 
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Great  Bitter  Lake.  Consequently  it  was  only 
for  a  length  of  8  milea  of  tiie  Great  Bitter 
Lakei,  where  the  natural  depth  exceeded  that  of 
the  canal,  that  no  excavation  was  necessary. 
The  total  diBtance  frmn  Port  Said  to  Suez,  Port 
Thewfllt,  ia  88  nautical  miles,  or  about  100  Eng- 
lish miles.  The  only  serious  obstacles  to  be 
ororcome  in  the  line  of  the  canal  were  at  El 
Gisr,  the  summit  of  the  work,  situated  between 
the  Bullah  lakes  and  Lake  Timsah,  where  the 
bills  crossing  the  canal  vary  from  30  to  60 
feet  above  sea  level  over  a  length  of  6  miles,  and 
at  the  deep  cutting  of  Serapeum,  between  Lake 
llinaah  and  the  Great  Bitter  L^e.  From  Port 
Said  to  Kantara,  a  distance  of  24  miles,  the 
oanal  passes  through  Lake  Manzaldi,  a  shallow 
la,goon  which  covers  an  area  of  nearly  1000 
square  miles.  The  soil  encountered  along  the 
route  was  sand,  sandy  clay,  and  hard  clay,  with 
rare  stretches  of  rode,  and  thus  favorable  to 
rapid  and  easy  excavation.  No  serious  engineer- 
ing difficulties  were  presented  by  the  harbor 
works  at  Port  Said  and  Suez,  and  unlike  the 
Panama  Canal  no  locks  were  required.  In  short, 
the  canal  works  in  general  were  of  a  very  simple 
nature^  but  of  vast  magnitude,  involving,  as 
originally  proposed,  the  rraiOTal  of  60,000,000 
cubic  meters  of  dry  earth  and  66,000,000  cubic 
meters  of  earth  under  water;  and  as  they  were 
situated  in  a  country  deetitute  of  fresh  water, 
a  well-conceived  organization  was  required  to 
bring  the  colossal  work  to  a  successful  issue. 

Progreu  of  tl^e  Work.  Work  on  t^e  canal 
was  b^^  on  April  26,  1869.  The  work  pro* 
id  slowly  at  first,  but  the  installation  of  a 
fleet  of  dredges  by  means  of  which  the 
material  carried  by  long  and  high  pro- 
jecting chutes  was  rapidly  delivered  on  either 
bank  of  the  canal  at  some  distance  from  the 
slopes  of  the  cuttings  without  the  intervention 
of  barges,  and  other  mechanical  appliances,  bad 
the  effect  of  reducing  by  three-fourths  the  num- 
ber of  workmen  nee&d  to  op&t  the  canal  by  the 
time  originally  estimated.  More  important  than 
these,  however,  was  the  completion,  in  1863,  of  a 
fre^-water  canal  and  pipe  line  from  Cairo  by 
the  way  of  Ismailia  to  Port  Said.  Financial 
difficulties  were  overcome,  first,  by  decreasing 
the  width  of  the  bottom  of  the  canal  to  72  fe^ 
and  the  depth  to  26  feet,  2  inches,  its  dimensions 
when  opened,  and,  second,  by  virtually  increas- 
ing the  capital  of  the  company  to  £17,100,000. 
To  compensate  for  the  greatly  reduced  width  of 
the  canal,  sidings  were  provided  at  every  5 
or  6  miles  between  Port  Said  and  Lake  Timsah 
to  allow  vessels  to  bring  up  either  for  the  pur- 
pose of  passing  each  otner  or  to  moor  for  the 
night.  In  April,  1867,  water  from  the  Mediter- 
ranean was  let  into  the  marshy  bed  of  Lake 
TUusah,  and  in  March,  1869,  it  was  allowed  to 
flow  into  a  near-by  ixj  salt-incmsted  basin  of 
the  Bitter  lakes.  After  five  days  of  great  pomp 
and  ceremony  (Nov.  16-20,  1869)  the  canal  was 
opened  to  traffic  and  was  available  for  ships 
drawing  not  more  than  24.4  feet.  The  canal 
had  cost  up  to  Dec.  31,  1869,  £16,632,963. 

Enlargement  of  the  Canal.  In  1883  it  be- 
came evident  that,  owing  to  the  great  increase 
of  traffic,  a  radical  plan  of  improvement  was  de- 
manded. In  1884,  therefore,  a  second  Inter- 
national Consultative  Commluion  was  appointed 
to  consider  the  whole  question  and  to  report 
plans.  This  commission  made  its  report  in 
1886,  and  shortly  thereafter  the  enlargon^t 
worlu  were  b^un  according  to  the  general  plan 


recommended  by  the  commission.  In  1890  ships 
drawing  25.4  feet  were  allowed.  Another  en- 
largement was  completed  in  1898;  it  consisted 
in  an  increase  of  the  bottom  width  of  the  canal 
to  121%  feet,  and  an  increase  of  the  navigable 
depth  to  27  feet,  10  inches.  The  increase  in 
depth  was  at  the  rate  of  about  one  foot  every 
six  years,  so  that  on  Jan.  21,  1915,  the  maximum 
draft  permitted  was  30  feet.  In  addition  to  this 
uniform  enlargement  of  section  there  were  com- 
pleted in  1899  nine  new  sidings,  each  49  feet 
wide  and  2460  feet  long.  A  depth  of  40  feet 
'  throughout  the  canal  was  being  aimed  at,  and 
the  company  had  power  to  raise  bmids  up  to 
$30,000,000  for  the  work,  which  would  have 
been  completed  by  1919  had  it  not  been  for 
the  war.  AlUiough  Sydney,  Australia,  was  the 
only  Australasian  port  with  a  d^th  of  harbor 
greater  than  that  of  the  Suez  Canal,  yet  the 
depth  of  the  Panama  Canal,  40  feet,  and  that 
of  many  Atlantic  ports,  made  such  increased 
depth  desirable.  In  1914  the  average  time  of 
passage  was  16  hours  and  11  minutes  for  ves- 
sels navigating  by  night  as  well  as  day.  The 
maximum  speed  permitted  was  5%  nautical 
miles  per  hour. 

ITigbt  Navigation.  In  1885  it  was  decided 
to  make  use  01  electric  light  in  such  a  manner 
as  to  insure  a  safe  passage  by  night  through 
the  canal,  the  company  hoping  in  this  way  to 
diminish  the  traffic  by  day  and  thus  to  render 
the  navigation  less  difficult  until  the  full  en- 
largement of  the  waterway  was  accomplished.  A 
vessel  passing  by  night  carries  four  lights,  one 
astern,  one  on  each  side,  and  a  strong  search- 
light ahead  capable  of  sending  light  4000  feet 
ahead  of  the  vessel.  The  effect  of  this  system 
of  lighting  so  as  to  permit  nif^t  navigation 
virtually  doubles  the  carrying  capacity  of  the 
canal. 

Traffic  and  BeTsnae.  The  toll  charged  for 
the  passage  of  the  canal  was  10  francs  per  ton 
and  10  francs  per  passenger  when  the  canal  was 
first  opened.  From  time  to  time  tiiere  have  been 
discussions  as  to  the  transit  dues,  and  recent 
reductions  in  charges  have  led  to  smaller  reve- 
nues. From  the  time  of  opening  various  changes 
were  made  in  succeeding  years,  and  in  1903  Uie 
toll  was  8%  francs  per  net  ton  for  loaded  ves- 
sels, 7  francs  for  empty  ships;  and  10  franca 
per  passenger.  On  Jan.  1,  1913,  a  reduction  to 
h%  francs  per  ton  was  made.  Tbe  reduction 
of  toll  rates  naturally  affected  the  receipts. 
Hie  aocomiwnying  table  shows  the  traffic  of  tbe 
canal  from  1869  to  1914,  inclusive: 


TBAB 

Vemela 

OroM 
tonnage 

Net 
tonnace 

Trannt 
reoaiptB 

Fra»ea 

1809  

10 

lO.MS 

6.576 

54.460 

1870  

48d 

054.915 

43G.009 

5,159,327 

1875  

1,494 

2.!>40,708 

2.009.984 

28,886.302 

1880  

2,026 

4,344,520 

3,057.422 

39340.484 

ISSfi  

3,624 

8,9S.'i.412 

6,.')3o.753 

62,207.439 

1890  

3.389 

9,710.129 

6.>i!»0,094 

66.984,000 

1900  

3,441 

13.Gm,238 

9,738,157 

90.623,608 

1905  

4,116 

18.:il0.142 

13.134,105 

113,866,796 

1910  

4,533 

23,054 ,1101 

16..')'I.S98 

130,436,647 

1911  

4.969 

25.417, -^SS 

1S,3LM,794 

134,762,199 

1912  

S,373 

28.C)0S,<J45 

20,27,'i.l20 

136,423.831 

1913  

5,085 

27.737.180 

20.033,884 

t36,eS0M4 

1»U  

4,802 

26,86d.340 

19,409,496 

122,843.833 

In  1914  Great  Britain  led  in  the  number  of 
vessels  passing  through  the  canal  with  3078 
of  17,766.322  gross  tons  and  12,910,278  net 
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tona.  Germany  wae  second  with  481  of  2,961,765 
gross  tons  and  2,118,046  net  tons,  and  was  fol- 
lowed by  H<dland  with  347  vessels,  1,026,036 
gross  t^LS,  1^80,300  net  tons,  and  France  with 
§28  vessels  of  1,817.406  gross  tons  and  709,624 
net  torn.  Fhring  the  United  States  flag  were 
3  vessels  of  6264  gross  tons  and  2562  net  tone. 

During  the  first  six  montiis  of  1915,  1760 
shipB  passed  through  the  Suez  Canal,  paying 
tolls  to  tiie  amount  of  about  $8,760,000,  aa  com- 
pared with  2671  ships  for  the  correapondinf  six 
montiiB  of  1914,  or  previous  to  the  outbreak  of 
the  Great  War.  In  these  six  months  the  amount 
<a  toll  paid  was  ■{proximately  $13,000,000.  De- 
ducting the  number  of  Qemum,  Aostrltm,  and 
Turkish  ships  which  naturally  were  unable  to 
use  the  canal  in  1016,  it  would  appear  that  the 
amount  of  traffic  and  receipts  therefrom  ma 
Uttle  below  the  ordinary. 

History.  The  plan  of  a  water  connection  be- 
tween the  Mediterranean  and  the  Red  Sea  goes 
back  to  early  ^Egyptian  history.  Such  a  canal 
seems  to  have  been  constnietea  in  the  reigns  of 
Seti  I  and  Rameses  II  (about  1360-1300  B.C.), 
extending  from  the  Nile  to  Lake  Timsah  and 
thence  to  the  Bed  Sea.  When  this  had  been 
cboked  up  by  the  sands  in  the  course  of  ages, 
a  new  canal  was  begun  by  Necho,  a  son  of 
Psammetichus  I  (about  600  B.C.),  between  Bu- 
bastis  on  the  Nile  and  the  Red  Sea,  but  was 
1^  unfinished  till  the  time  of  Darius  Hysta^is 
( 52 1-486  B.O. ) ,  who  oonpleted  the  work.  About 
the  b^inning  of  the  Christian  era  the  canal  was 
no  l<Higer  uav^abl^  but  it  was  probably  re- 
stored under  IVajan.  The  last  restoration  was 
made  in  the  seventh  century  by  Amru,  the  Mo- 
hammedan conqueror  of  Egypt,  who  connected 
CTairo  with  the  Bed  Sea.  During  Napoleon's 
invasion  of  Egypt  (1708-99)  the  project  of 
piercing  the  isthmus  was  carried  to  the  extent 
of  preluninarv  surreys  being  made,  hut,  owing 
to  a  miscalcmation  on  the  part  of  the  engineers 
which  seemed  greatiy  to  enhance  the  difficulties 
of  tiie  work,  the  execution  of  the  plan  was  de- 
Uyed  till  the  French  were  forced  to  abandon 
Egypt.  An  international  commission  of  engi- 
neers made  a  preliminary  survey  in  1846  to 
ascertain  the  practicability  of  a  level-water 
canal.  The  English  engineer  on  the  commisaion, 
George  Stephenson,  strongly  opposed  a  canal 
and  recommended  to  his  government  a  railroad 
from  Cairo  to  Suez,  and  thia  was  constructed 
W  British  capital  in  1858.  By  the  terms  of  the 
Db  LeMeps  concesaion  (see  above)  the  canal  was 
to  be  oonstmcted  without  expense  to  Egypt, 
which  was  to  recdve  15  per  cent  of  the  gross 
receipts  for  90  years,  at  the  expiration  of  which 
period  the  canal  was  to  revert  to  the  Egyptian 
govemm^t.  When,  however,  De  Lesseps  found 
it  impossible  to  enlist  the  large  amount  of  capi- 
tal neoessaiy,  he  tamed  to  Ebud  Pasha,  secured 
from  Iiim  alaige  loan  for  preliminary  work  and 
promoting,  and  later  a  guoscription  for  nearly 
half  of  ^e  stock,  which  was  about  £17,000,000. 
Said  was  not  able  to  pay  his  subscription  and 
his  warrants  had  to  be  cashed  in  London.  The 
Egyptian  government  had  agreed  to  furnish 
labor  at  a  nominal  price,  the  fellaheen  to  be  well 
treated  and  their  health  to  be  cared  for.  The 
violation  of  the  latter  oondition  on  tlie  part  of 
the  canal  compaiqr  aroused  a  protest  in  tiie  name 
of  humanity,  especially  from  England,  which  had 
never  looked  witii  favor  on  the  canal  and  sug- 
gested to  the  Sultan  that  the  work  be  st(^>ped. 
approval  of  the  concession,  aa  suzerain, 
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which  had  been  provided  for  in  the  ori^nal  cm- 
tract  with  £^|ypt,  had  never  been  obtained.  He 
now  approved  thie  conoesaiCT,  hut  decided  thai 
the  fellaheen  must  not  be  forced  to  do  the  work. 
The  company  complained  of  the  Egyptian  govern- 
ment's compliance  with  this  order  from  Con- 
stantinople as  a  breach  of  contract,  made  heavy 
claims  for  damuee,  induced  the  Khedive  to  ac- 
cept Napoleon  in  as  arbitrator,  and  on  this  and 
a  later  claim  wrung  from  the  exhausted  resources 
of  Egypt  over  80,000,000  francs.  The  direct  and 
indirect  cost  of  the  canal  to  Egypt  is  estimated 
at  about  $86,000,000.  In  1876  Ismail  Pasha 
(ay.)  appealed  to  Europe  for  ^d  in  his  financial 
duBcnltlBB.  Among  ouier  measures  that  were 
taken  mw  the  sale  of  his  canal  stock  to  England, 
176,602  shares,  for  £4,000,000  effected  through 
the  foresight  of  Lord  Beaconsfield,  who  outwitted 
a  French  syndicate  by  asking  the  Khedive  out- 
right if  the  shares  were  for  sale.  ( See  Diskaeu.  ) 
This  made  England,  which  had  originally  op- 

{tosed  the  canal  project,  the  heaviest  owner  m 
t,  and  combined  with  the  graeral  financial  as< 
sistanee  rendered  to  Egypt  gave  that  power  a 
direct  interest  in  Egyptum  amiirs.  A  very  short 
time  sniHced  to  show  that  the  canal  was  of  the 
utmost  value  as  the  passageway  between  Eng- 
land and  her  Oriental  possessions.  Under  the 
control  of  British  and  French  capitalists  the 
commercial  development  of  the  canal  followed 
unchecked  imtil  the  Great  War.  There  was  no 
preferential  treatment  in  its  use,  and  ships  of  all 
nations  emplorad  it  on  equal  terms. 

England  and  France  at  first  eureised  tt^ether 
that  tatelage  over  Egypt  whidi  the  financial  sit- 
uation rendered  necessary.  Later  events  led 
England  to  assume  this  responsibility  alone. 
The  Suez  Canal  was  the  key  to  this  political 
development,  as  it  became  in  part  to  toe  com- 
plicated situation  in  the  Near  East  previous  to 
and  during  the  Great  War  of  1014.  In  fact  ita 
protection  against  Tentimic  and  Turkish  attacks 
was  an  important  consideration  that  bulked  large 
in  the  strategy  of  the  war  and  for  that  reason 
it  was  well  guarded  by  British  troops.  Rumors 
of  the  closing  of  the  canal  in  1915  severely  af- 
fected freight  rates  and  commerce.  See  Eastern 
Question;  EofFT;  Was  in  Euhopk. 

Bibliography.  Ferdinand  de  Leeseps,  The 
ItthtMU  of  Buesi  QuetUon  (Eng.  trans.,  London. 
1865) ;  Jules  Barthtilemy-Saint-Hilaire,  Egypt 
and  the  Qreat  Suez  Otmal  (Eng.  tiana.,  ib., 
1857) ;  Ferdinand  de  Leeseps,  8uez  Ovnal:  Let- 
ters and  Documents  Desoriptive  of  it»  Rite  and 
ProgtvM  (ib.,  1876);  P.  H.  Fitzgerald,  The 
Great  Canal  at  Suez:  Its  Political,  Engineering, 
and  Finanoial  Hiatory  (2  vols.,  ib.,  1876)  -,  J.  E. 
Nourse,  Maritime  Oanal  of  Suez  (Washing- 
ton, 1884) ;  J.  Charles-Boux,  L'lethme  et  le 
oanal  de  Suez:  hietori^te,  itat  oottiet  (2  vols., 
Paris,  1001),  contains  reprints  <rf  offidal  doeu- 
moits  and  a  hibli<^Taphy;  United  States  Bureau 
of  Statistics,  Traffic,  Finanoee,  Shipping,  and 
Tonnage,  and  Beeeipta  and  Eapenditures  of^  the 
Suez  Canal  (Washington,  1003) ;  Charles  Fre^- 
cinet.  La  question  ^Egypte  (2d  ed.,  Pans, 
1905) ;  E.  B.  Johnson,  Panama  Canal  Traffic 
and  Tolls  (Washii^ton,  1912),  including  notes 
on  finance,  traffic,  etc.,  of  the  Suez  Canal. 

SUTCTBH.  A  village  la  Boekland  Co.*  N.  ¥., 
32  miles  north  by  west  of  New  York  City,  on 
the  Ramapo  Biver  and  on  the  Erie  Railroad 
(Map:  New  York,  Insert,  A  1).  It  has  the  con- 
vtait  of  tiie  Holy  Child  and  a  fine  high-school 
building.   There  are  Ironworiu,  a  foundry,  per- 
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fnme  inetory,  etc.  Pop.,  1900,  1619;  1910,  2668; 
1915  (State  census),  2781. 

SUFTXELI).  A  town  in  Hartford  Co.,  Conn., 
16  miles  north  of  Hartford,  on  the  New  York, 
New  Haven,  and  Hartford  Railroad  (Map:  Con- 
necticut,  E  2).  It  has  manufactures  of  tobacco 
and  cigars.    Pop.,  1900,  3621;  1910,  3841. 

SUFFOCATION.    See  Asphyxia. 

SUVFOIiK,  sOfok.  A  maritime  ooimty  of 
southeast  England  (Map:  England,  0  4).  Area, 
1480  square  miles.  Pop.,  1001,  384,108;  1911, 
408,064.  Hie  surface  is  for  the  moat  part  flat, 
fftlUi^  away  into  marshes  on  t^e  nortnweBtem 
and  northeastern  borders.  The  tributaries  of 
the  Waveney  and  of  the  Stour,  together  with  the 
river  Lark,  an  affluent  ofr  the  Great  Ouse,  and 
the  Gipping,  with  its  estuuy,  the  Orwell,  are 
the  chief  streams.  The  soil  is  of  various  kinds, 
some  of  which  are  ve^  productive  for  tiie  ordi- 
nary crops.  Capital,  Ipswich.  Ckmsult  Victoria 
HUtory  of  the  CoMmty  of  Suffolk,  vols,  l-ii 
(London,  1007-11). 

SUFFOLK.  A  oily  and  the  coud^  seat  ot 
Nansemond  Co.,  Va.,  22  miles  southwest  ot 
Norfolk,  on  the  Nansunond  River,  and  on 
the  Norfolk  and  Western,  the  Seaboard  Air 
Line,  the  Southern,  the  Atlantic  Coast  Line, 
the  Norfolk  Southern,  and  the  Virginian  rail- 
rosds  (Map:  Virginia,  H  6).  It  is  an  impor- 
tant railnMd  omtn^  and  one  ot  the  laigesfc 
peanut-cleaning  markets  in  the  State.  There  are 
car  works,  a  stove  foundry,  various  woodwork- 
ing and  lumber  mills,  ironworks,  hosiery  mills, 
and  bride  plants.    Pop.,  1900,  3827;  1910,  7008. 

SUFFOLK,  Eabls  and  Dukes  of.  Dignities 
held  by  several  noted  English  families. — The 
title  Earl  of  Suffolk  was  conferred  on  RoBEBT 
DE  Uffobd  (1298-1369),  who  held  high  office 
under  Edward  III.  He  was  made  admiral  of 
the  northern  fleet  in  1344,  fou|^t  at  Cr6cy  and 
Peltiers,  and  was  intrusted  with  diplomatic 
missions. — He  was  succeeded  br  his  son  Wil- 
LiAU  nn  Ufiobd,  one  of  the  most  popular  states- 
men of  the  later  part  of  Edward  Ill's  reifli, 
who  took  a  share  in  the  suppression  of  Uie 
peasant  revolt  in  1881,  and  died  in  1382,  leav- 
ing no  male  heirs. — ^A  new  line  of  Suffolk  was 
founded  by  Michael  de  la.  Polk  (T1335-69), 
who  fought  in  Uie  French  wars,  became  in  1376 
admiral  of  t^e  northern  fleet,  negotiated  the 
marriue  of  the  young  Riidiard  II  witii  Anne  of 
Bohemu,  and  in  1383  was  made  (^ancellor.  By 
marriage  he  acquired  extensive  poseessions  in 
Suffolk,  enlarged  by  royal  grants.  In  1385  he 
was  created  Earl  of  Suffolk.  His  rapid  eleva- 
tion and  the  influence  which  he  exercised  over 
the  King  aroused  the  nobles,  and  in  1386  he 
was  dismissed  from  ofi^ce  on  ihe  demand  of 
Parliament,  which  proeseded  to  impeach  him 
of  treascm  and  malnftsanee.  The  King's  favor 
could  not  protect  him  and  in  1387  he  fled. 
In  his  absence  he  was  condemned  to  be  hanged. 
He  died  at  Paris.— His  son  Michael  iw  la 
Pole  (1361-1415)  was  restored  to  his  father's 
dignities  in  1397  and  fell  at  Harfleur  in  1416. 
He  was  followed  by  his  eldest  son,  who  was 
killed  soon  after  at  Agincourt,  being  succeeded 
by  his  younger  Iffother  Wnxuu  db  la  Pole 
(1396-1450),  best  known  of  all  that  have  borne 
the  title.  He  served  in  the  French  wars  under 
Henry  V,  the  Duke  of  Bedford,  and  the  Earl 
of  Salisbury,  upon  whose  death  in  1428  he  be- 
came head  of  the  English  forces  in  France. 
He  6iiled  to  capture  Orleans,  which  was  re- 
lieved hy  Joan  of  Arc  in  1420,  and  in  the  same 


Tear  was  taken  prisoner,  Bansomed  at  a 
heavy  cost  he  took  little  military  part,  but  for 
20  years  had  an  important  rOte  In  the  govern- 
ment. The  death  of  the  Duke  of  Bedford  in 
1436  left  him  one  of  the  two  most  powerful 
men  in  the  Kingdom,  his  great  rival  being 
Hiunphrey,  Duke  of  Gloucester,  uncle  of  the 

Eoung  Henry  VI.  In  1448  Suffolk  was  at  the 
ead  of  an  embassy  which  arranged  a  truce 
with  France  and  brou^t  about  the  marriage  of 
Henry  VI  with  Margaret  of  Anjou.  This  alli- 
ance gained  him  great  popularity.  Tlie  govern- 
ment Ml  entirely  into  his  huids,  ana  after 
the  deatii  of  Gloucester,  in  1447,  he  was  master 
in  the  SUngdom.  He  becajne  successively 
chamberlain,  lord  warden  of  tiie  Cinque  Ports, 
admiral.  Governor  of  Calais,  and  Duke  of  Suf- 
folk. He  was  hated  by  a  large  faction  of  Vba 
nobility  headed  by  Richard,  Duke  of  York.  He 
lost  popularity  owing  to  the  surrender  of  Anjou 
and  Maine,  to  whicn  he  had  assented  as  one 
of  tile  conditions  of  the  King's  marriage,  and 
hostility  was  intensified  1^  the  renewal  of  war 
with  France  in  1449,  when  Normandy  was  lost 
to  the  English.    People  thought  he  had  eneom- 

Jassed  the  death  of  the  "good  Duke  Humphrey." 
n  1450  the  Commons  accused  him  of  having 
betrayed  the  King  to  the  French  and  brought 
articles  of  impeachment  against  him.  The  K^, 
whose  bivor  he  nevor  lost,  sentenced  Suffolk  to 
five  years'  exile.  On  May  1,  1450,  the  Duke 
set  sail  for  France,  but  his  ship  was  inter- 
cepted by  a  royal  man-of-war,  Suffolk  was 
forced  on  board,  and  later  was  taken  into  a 
small  boat  and  beheaded.  His  body  was  cast 
upon  the  beach  at  Dover.  The  deed  was  prob- 
ably due  to  Richard  of  York,  his  mortal  enemy. 
Consult  C.  W.  C-Oman,  The  History  of  England 
from  tlu  AeeestfoM  of  AioAord  //  to  the  Death 
of  Riahard  III  (New  York,  1906).— John  iw  la 
Pole  (1442-91),  second  Duke  of  Suff<^  only 
son  of  the  preceding,  r^ained  the  ducal  title 
in  1465.  He  joined  the  York  party,  married  a 
sister  of  Edward  IV,  and  was  in  favor  under 
that  family  and  under  Henry  VII.  His  eldest 
s<m,  Jdm,  took  part  in  Lambert  Simnel's  rd)el- 
lion  and  fell  at  Stoke  in  1487.  He  was  attainted, 
and  the  greater  portion  of  the  family  estatea 
was  lost. — Edhohd  de  la  Pole,  a  younger 
broths,  received  a  part  oi  the  oonflseated  es- 
tates with  the  title  of  Eari.  He  plotted  to 
seize  the  thnme  with  the  aid  of  German  trocma, 
but  the  plan  miscarried,  and  he  fell  into  the 
hands  of  Henry  Vll,  who,  however,  spared  his 
life  and  sent  him  to  the  Tower.  He  was  beheaded 
with  his  brother  Richard  in  1613  and  left  no 
male  Issue. — ^Ths  title  Duke  of  Suffolk  was  sob- 
sequently  borne  by  Chableb  Bbawdow  (died 
154S),  the  favorite  of  Henry  Vm  and  husband 
of  his  sister  Mary  Tudor.  He  was  suooesded 
hj  his  two  young  sons,  who  died  in  16S1,  on 
the  same  day.— Hbnbt  Gbst,  third  Marquis 
of  Dorset,  who  had  married  a  daughter  of 
Charles  Brandon,  was  next  made  Duke  of  Suf- 
folk. He  was  the  father  of  the  tmbappy  Lady 
Jane  Grey  (q.v.).  In  16S3  he  attanpted  to 
raise  the  north,  was  betrayed  and  beheaded. 
GnsoH  Bichmrd  Davey.  The  Bietera  of  Ladg 
Jane  Grey  (New  York,  1912).— In  1603  TtaoiuB 
HowABD,  second  son  of  Thomas,  fourth  Duke 
of  Norfolk,  was  created  Earl  of  Suffolk.  His 
second  son  was  created  Earl  of  Berkshire  in 
1626,  and  in  1646  the  two  titles  merged. 

SUFVBAOAN  (ML.  ««|0^fMami«,  frran  Lat. 
euffragari,  to  assist,  to  vi^  for).    Tba  name 
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given  to  a  bishop  to  express  his  relation  in 
a  province  to  the  archbishop  or  metropolitan 
(q.v.)>  The  name  is  also  applied  to  coadjutor 
or  assistant  bishops,  especially  in  the  Church 
of  E^j^and.  The  Protestent  Episcopal  church  in 
the  United  States  provided  in  1910  for  suffra^^ 
bishops,  without  right  of  succession,  but  eligible 
to  election  as  bishops  or  bishop  coadjutora  In 
the  Roman  Catholic  church  similar  asuatant 
bishops  are  usually  designated  by  the  titles  of 
«ttinct  sees.  See  Titdlab  Bishops. 

SUJfVliAOB  (Lat.  auffragium,  vote).  In  a 
representative  government,  the  aet  of  a  qualified 
voter  in  participating  in  the  choice  of  govern- 
ment officials  or  in  voting  on  laws  or  c<HtBtitu- 
tions  submitted  to  the  electorate.  There  are  two 
views  as  to  the  basis  of  siifTrage.  One  holds 
that  it  is  a  privilege  bertowed  by  the  state 
upon  sudi  citizois  as  are  capable  of  exercising 
it  intelligently  and  for  the  public  welfare.  The 
other  view  re^[arda  it  as  the  natural  ri^t  of 
all  adnlt  eitizens.  By  most  states  suffrage 
has  bew  restricted  to  some  of  the  followins 
bases:  sex,  ownership  of  property,  payment  tn 
taxes,  educational  attainments,  moral  character, 
residence,  religious  profession,  etc.  An  almost 
universal  rule  has  been  to  exclude  children, 
lunatics,  idiots,  convicted  criminals,  and  aliens 
from  the  exercise  of  the  suffrage,  altiiough  there 
are  still  ^ceptions. 

In  the  American  Colmiee  qualifications  for 
suffrage  varied  greatly.  In  Vir^ia  the  suf- 
frage was  restricted  to  "freeholders  and  honae- 
keepers,"  in  Massachusetts  until  1664  it  was 
restricted  to  church  monbers;  in  the  New  Haven 
Colony  it  was  the  same;  under  the  Massadiusetts 
charter  of  1692  it  was  restricted  to  freeholders 
of  a  certain  amount  of  property.  The  religions 
tests  were  first  to  be  abolished,  the  last  sur- 
vival of  the  kind  existing  in  South  Carolina 
from  1778  to  1790.  The  rUht  of  eaeh  State 
to  regulate  title  suAvge  within  its  limits  waa 
recpgnized  hry  Uie  Fedwal  Constitution,  and  in 
haruy  any  two  States  were  the  requirements 
the  same.  During  the  early  part  of  the  nine- 
teenti)  century  a  freeholder  qualification  waa 
required  in  Massachusetts,  Bhode  Island,  Con- 
necticut, New  York,  New  Jersey,  Virginia, 
Maryland,  North  Carolina,  and  South  Carolina, 
the  amount  ranging  from  £20  in  New  York 
to  £60  in  Massachusetts  or  from  2S  acres  of 
improved  land  in  Vii^ia  to  60  acres  in  Mary- 
land and  South  Carolina.  The  payment  of  taxes 
alone  was  required  in  Penn^lvania,  Delaware, 
and  Georgia.  Early  in  the  nineteenth  century 
the  freehold  requirement  was  abolished  in  nearly 
every  State.  The  tax  and  ownership^  of  per- 
stmalty  qualifications  disappeared  in  most 
States*  BO  that  adult  male  suffrage  became  the 
generaJ  rule  long  before  the  oinbreak  of  the 
Civil  War.  Free  n^|;roes  were  almost  every- 
where excluded. 

A  readjustment  of  the  suffrage  followed  the 
Civil  War.  The  Keconstruction  Acts  of  1867 
conferred  the  right  of  suffrage  on  the  freedmen. 
In  the  States  that  had  r«>eUed  the  n^froes 
voted  for  the  first  time  in  1867,  in  the  elections 
for  del^ates  to  the  reconstruction  constitu- 
tional conventtons,  and  in  the  following  year  on 
the  question  of  adopting  or  rejecting  uie  new 
constituticHiB.  The  States  having  once  been 
readmitted  to  the  Union,  however,  there  was 
nothing  to  prevent  them  from  withdrawing  the 
li^tMmporarity  bestowed  on  the  freedmen 
Congress.   The  Fourteenth  Amendment  was  In- 


tended to  guard  against  such  action  on  the 
part  of  the  reconstructed  States.  On  account 
of  the  difficulty  of  enforcing  this  amendment 
and  tlie  inadequacy  of  protwtion  which  it  af- 
forded the  negro  population,  the  reconstruction- 
ists  advanced  another  st^.  In  the  first  place* 
it  was  made  a  condition  precedent  to  the  re- 
admission  to  the  Union  of  the  remaining  unre- 
constructed States  that  they  adopt  constitutions 
with  unamendable  provisions  guaranteeing  the 
right  of  suffrage  to  negroes.  At  the  same  time 
the  Fifteenth  Amendment  to  the  Federal  GonsU- 
tntion  was  carried.  But  the  Constitution  con- 
fers tilie  ri^t  of  suffrage  directly  on  no  one, 
BO  that  there  are  no  United  States  voters.  This 
is  a  prerogative  of  the  individual  States,  and 
they  may  exclude  any  number  of  persons  on 
other  grounds  than  race  or  color,  such  as  il- 
literacy, lack  of  citizenship,  nonpayment  of 
taxes,  etc.,  subject  to  the  penalty  of  a  reduction 
of  representation  in  Congress. 

Orandfafher  Clause.  In  the  effort  of  the 
Southern  States  to  restrict  the  negro  vote  many 
of  them  had  enacted  so-called  "grandfather 
clauses."  The  usual  method  was  to  limit  the 
right  to  vote  by  some  educational  or  property 
qiuiiflcation,  but  to  exempt  from  such  quali- 
fication those  who  could  vote  prior  to  1866  and 
their  descendants.  Such  clauses  were  declared 
null  and  void  by  the  United  StatM  Supreme 
Court  in  June,  191S,  in  two  cases  based  on  the 
Oklahoma  constitution  and  the  Maryland  stat- 
ute. AU  such  clauses  were  decland  by  the 
court  to  be  subterfuges  designed  to  defeat  the 
express  intent  of  the  Fifteenth  Amoidment. 
Moreover  the  court  upheld  title  criminal  convic- 
ti(Hi  of  Oldahoma  <^cials  and  the  fining  of 
Maryland  officials  for  refusing  suffrage  privi- 
lege to  n^oes. 

The  attainment  of  the  twenty-first  year  of  age 
is  a  qualification  in  every  State.  To  Uie  ban- 
ning of  1016  the  States  of  Wyoming,  Colorado, 
Utah,  Idaho,  Washington,  Cuifomia,  Arizona, 
Kansas,  Ongoa,  Nevada,  and  Montana,  and  the 
Territory  of  Alaska  had  granted  wtHuen  equal 
suffrage  rights  with  man;  in  Illinois  women 
bad  gained  Uie  rig^t  of  voting  in  the  filling 
of  all  offices  not  created  by  the  State  constitu- 
tion; 19  States  had  granted  to  women  the 
rij^t  of  Bufftaoe  in  school  elections,  and  Iowa  in 
municipal  elemtms  im  pn^sals  to  vote  btmds 
or  increase  tax  levies.  The  States  may  and  gen- 
erally do  require  voters  to  register  within  cer- 
tain periods  as  a  means  of  preventing  frauds  at 
the  election,  and  this  requirement  indirectly 
excludes  some.  Resid^ce  within  the  State  and 
district  for  a  certain  period  previous  to  the 
election  is  an  almost  universal  requirement. 
Educatimal  tests  have  hmg  existed  in  Massaehu-. 
setts  and  Cmnectiont  and  have  been  introduced 
in  a  number  of  Southern  States,  as  a  result 
of  which  the  suffrage  has  been  practically  re- 
stricted to  the  whites  in  Misussippi,  South 
Carolina,  Louisiana,  North  Carolina,  Alabama, 
and  Virginia.  See  the  sections  on  government 
of  the  various  countries  and  States  K>r  sofl^rage 
requirements.   See  Woman  STTFF&aax. 

BibUograpby.  C.  F.  Bishop,  History  of  Ele<h 
tions  in  the  AmerietM  CfAomea  (New  Yoi^ 
1893) ;  O.  W.  McCrary,  AmeKcmi  Law  of  Bleo- 
tion»  {4th  ed.,  Chicago,  1897);  D.  C.  Mae- 
Millan,  Elective  Franchise  in  the  United  States 
(3d  ed.,  New  York,  1898);  T.  M  Cooley, 
Treatise  on  Constitutional  Limitations  (7th  ed.* 
Boston,  1008) ;  A.  E.  McKlnley,  Suffrage  Fnm- 
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Am«r»oa  (Philadelphia,  1906)  ;  A.  C.  Ludiagton, 
Americim  Ballot  Law,  188S-1910  ( Albany, 
1911) ;  McLau^iIin  and  Hart  (eds.).  Cyclopedia 
of  Ameriou»  (hM/emmmt,  toL  lii  (New  YoiIe, 
1914). 

flXmBBN  BE  SAZNT-XBOFfiE,  sv'fr&N' 
d«  sAir^'pfiE',  PiEBBS  AndbA  db  (1726-88).  A 
French  naval  hero,  horn  at  Saint-Cannati  near 
Lambesc  He  vaa  captured  by  Hawke  in  1747 
and  after  his  exchange  served  for  several  years 
in  the  vessels  of  the  Knights  Hospitalers  of 
Malta  (q.v.).  He  was  agftin  with  the  French 
navy  in  the  Seven  Years'  War,  in  1767  returned 
to  the  service  of  the  Kni^ta  of  Malta,  and 
in  1778  vaa  eommissioned  as  a  captain  in  the 
French  navy.  In  1778-79  he  served  with  dis* 
tinctioD  in  the  squadron  of  D'Estaing  <q.v.) 
which  operated  on  the  American  coast  ana  in 
the  West  Indies.  In  1781  he  was  ^ven  com- 
mand of  a  squadron  of  five  ships,  sent  out 
against  a  British  fleet  under  Commodore  George 
Johnstone.  He  found  Johnstone's  fleet  in  Porto 
Praya,  Cape  Verde  Islands,  and  inflicted  so 
much  damage  that  the  British  expedition  felled 
in  ita  pnrpofle  of  cmquering  the  Dutch  South 
African  settlemoits.  He  then  proceeded  to  the 
Sast  Indies,  where  his  four  principal  actions 
against  the  superior  foroee  of  the  British  Ad< 
miral  Sir  Edward  Hughes,  taken  together,  were 
the  moflt  brilliant  operaticms  ever  performed  by 
a  French  naval  commander.  The  strat^c  re- 
sults of  his  campaign  were  most  important,  and 
if  proper  use  of  tiiem  had  been  made  by  the 
French  land  forces,  the  British  hold  upon  India 
would  have  been  seriou^  menaoed.  Suffren 
was  made  a  vice  admiral;  he  had  long  been 
known  as  the  Balltie  de  Suffren  from  a  high 
office  he  held  in  the  Knights  of  Malta. 

SUrnSM,  sOO'fA  Iz'm  (frran  Ar.  aUfi,  cUd  in ' 
woolen,  from  gSf,  wool).     A  system  of  Moham- 
medan luysticiBm,  having  its  home  chiefly  in 
Persia. 

Mohammedanism  is  not  a  mystical  religion, 
but  it  contained  from  the  flmt  dementa  iniich 
eould  be  used  by  mystics.  Not  till  its  second 
century  did  mysticism  become  organized  in  it. 
The  word  "Sunism"  seems  to  have  been  flrst 
adopted  Abu  Hashim,  a  Syrian  (aj>.  780), 
who  founded  a  mystic  community  at  Ramleh  in 
Palestine.  Abul  Said  Abul  Khair  (about  820) 
is  mentioned  as  founder,  while  Al-Ushairi 
(1073)  states  that  the  name  was  in  common  use 
about  S16.  l^hical  tales  give  the  origin  to 
Babia  al  Adawiyya  (7S2),  a  plons  woman  mndi 
spoken  of  in  Suflism.  There  seems  to  be  his- 
toric evidence  to  prove  the  Sufi  claim  that,  in 
spite  of  Mohammed's  precautions  against  mysti- 
cism, his  favorite  Ali  was  not  free  from  its 
influence.  Suflism  is  radically  theistic  and  is 
led  by  its  theism  to'  consider  God  as  absorb- 
ing the  universe.  The  Vedaota  is  pantheis- 
tic witii  oooaaional  theistic  phraseology.  The 
Sofia  axe  so  atron^y  devoted  to  the  Beloved 
(riz.,  God)  that  they  lo<^  for  Divinity  every- 
where  and  see  Divinity  anywhere.  It  became 
easy,  even  for  the  Persisns,  to  interpret  this  in 
a  panthdstic  way.  The  intellectual  forms  given 
to  most  of  the  Sufi  doctrines  in  Persia  are 
from  foreini  sources,  among  which  must  be 
mentioned  Buddhism,  the  Peripatetic  philosophy, 
and  NeO'Platonlsm. 

A  few  really  great  Sufls  lived  before  tiie  close 
ol  the  second  ooitary  of  the  Hejlra  (816). 
Among  them  and  those  immediately  tibet  are 


to  be  mentioned  the  Egyptian  Dhun-Ntm  (859), 
who  introduced  the  doctrine  of  ecstasy  and 
mystical  sta^;  Slrri  Sagvati  (867),  who  in- 
troduced uniflcatton;  Junaid  (SIO),  who  re- 
duced Suflism  to  wrtting;  and  Al-Nallaj,  who 
became  famous  because  ne  went  about  crying 
"I  am  the  tme  One,"  for  which  he  was  put  to 
deatii  by  torture  (921).  The  Fihrigt  (987) 
represents  him  as  a  "wily  conjurer,"  but  Bufis 
consider  his  death  the  result  of  the  workings 
of  the  occult  law  which  brings  death  upon  him 
who  divulges  divine  secrets.  Gbasall  (q.v.) 
(died  1111)  and  Jalal  ud  din  Rumi  (o.v.)  (died 
1273)  ware  the  two  moat  famous  doctors  in 
Suflism.  The  most  brilliant  Persian  poetry  is 
Sufl.  Aside  from  Rami,  the  Sufi  poets  are 
Nizami  (q.v.).  Farid  ud  din  Attar  (q.v.),  Sadi 
(q.v.),  Shamsi,  Haflz  (q.v.),  Anvari,  Jami  (q.v.), 
and  Hatifl  (q.v.).  It  may  be  added  that  Omar 
Khayyam  ( died  1 1 23 ) ,  known  to  the  West  throu^ 
FitzOerald's  translations,  is  not  a  Sufi.  Jami 
(died  1492)  has  been  called  the  last  Sufl,  and 
with  some  jnstiee.  After  him  Sufllam  alowly 
declined,  but  the  nineteenth  century  saw  its 
powerful  revival  in  Turkey,  thou^  ita  Turkiah 
representative  names  are  almost  unknown  oat- 
side  of  Turkey.  From  Turkey  and  Egypt  comes 
what  may  be  called  a  Neo-Soflism. 

Primitive  Suflism  is  not  doctrinal;  it  is  an 
"experience,"  a  "feeling  of  God,"  a  "mystery  of 
godliness,"  and  does  not  primarily  have  any- 
thing to  do  with  the  notions  of  the  Intellect. 
Within  200  years  from  its  origin,  however,  it 
assumed  doctrinal  forms.  The  two  chief  doc- 
trines of  Suflism  are  that  of  the  One  (A^ad) 
and  that  of  "the  Way  to  the  One"  {tartqat). 
A  Sufl  first  of  all  auieavors  to  realize  that  "the 
One"  is  the  only  existence,  that  tiiere  is  not 
only  "no  god  but  God,"  but  that  there  Is  noth- 
ing but  God.  Next,  he  enters  upon  "the  journey 
to  the  rose  garden  of  Union."  The  Sufi^s  belief 
is  not  pantheiBm  in  the  Greek  sense;  he  does 
not  "make  everything  God  except  God  himself"; 
on  the  ctmtrary,  everything  ie  naught  except 
Divinity  and  it  is  Divinity  that  gives  life  to 
the  dead  Nonbeing.  The  world  is  a  phantas- 
magoria, and  the  time  will  come  when  it  shall 

rw  awav.  God's  reason  for  creating  the  world 
found  in  this  saying:  "I  was  a  Hidden  Treas- 
ure and  I  wished  to  be  known,  so  I  created  Crea- 
tion that  I  might  be  known."  The  form  of 
creation  ia  not  only  trvtii  and  goodness,  bat  also 
and  essentially  beauty.  Sufls  lay  more  strees 
upon  the  conception  of  Divinity  as  beauty  Uian 
other  mystics  or  religiona 

The  Sufl  "way  to  God"  is  similar  to  the  well- 
known  ideas  on  that  subject  among  Western 
mystics.  With  the  help  of  a  guide,  "the  trav- 
eler" ascends  step  by  step  to  union  with  God 
or  through  awakening  to  regeneration  and 
sanctification  to  union.  The  "Way"  is  ascetic 
and  full  of  occult  practices,  such  as  dances, 
silences,  etc.,  and  lesds  to  the  mystio  fawioe  of 
perfect  union  with  God,  when  man  loses  all 
sense  of  ind^tmdent  individuality.  All  men  may 
reach  union. 

Sufi  symbolism  permeates  the  entire  system  of 
Suflism.  A  symbol  to  a  Sufl  is  not  merely  an 
object  which  stands  for  some  other  object  or 
idea.  For  him  every  object  baa  besides  its 
own  immediate  siKniflcation  also  an  ideal  coo- 
tent,  and  it  is  t&ia  latter  whleh  is  the  real 
object  of  the  Sufl's  sear^  He  finds  it  by  means 
of  love  {i$q).  Objects  are  tiierefore  veUst  not 
veils  that  hide,  but  veils  that  reveal  the  One. 
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AU  Sufl  poetiT  ifl  written  with  a  double  sense 
and  the  initiates  can  read  five  other  smees  be- 
sides. The  now  comparatively  welMcnown 
^haxels  of  Haflz,  Sadi,  Jami,  and  others  abound 
in  veils,  which  the  (Accidental  calls  voluptuous 
and  bacchanalian,  but  to  the  Sufl  they  are  de- 
Bcriptive  of  emotions  or  moI  life.  Aa  sudli  they 
surest  to  him  deeper  and  more  oniTersal  state* 
of  me. 

There  are  many  sects  among  the  Snfla,  but 
their  differences  are  not  strictly  Snflistic;  they 
have  arisen  on  external  and  uneeeentlal  ground 
and  are  of  little  interest  outside  of  Suflism. 
Suflism  has  exerted  a  powerful  influence  in 
Arabia,  Persia,  fuid  Egyp^  and  it  is  floarishing 
to-day  in  Tnrluiy.  India  also  has  a  luge  num- 
ber of  Sufis.  Perrian  literature,  more  uan  any 
other,  bears  strong  impress  of  it. 
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1881),  book  ii  by  C.  E.  Wilson  (ib.,  1910),  and 
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SirOAB,  Manutactdbb  of.  Cane  sugar  is 
found  in  varying  quantities  in  many  plants, 
but  sugar  cane  {Baochamm  opMnerum) ,  the 
n^iar  beet  (Beta  wlyaKe),  the  sugar  maple 
(Acer  saooharinwm),  and  various  species  of 
palms  are  its  only  oommercially  important 
sources.  At  one  time  the  United  States  Depart* 
ment  of  Agriculture  and  several  of  the  States 
experimentml  with  sorghum  {Sorghum  vulgare), 
which  seemed  a  promising  source  of  cane  sugar, 
but  though  several  varieties  containing  from 
10  to  20  per  cent  of  cane  sugar  were  produced 
by  seed  selection,  tac^-am  has  not  been  found 
a  favorable  plant  for  sugar  manulaetnre  beeauas 
of  the  great  difficulty  In  purifying  the  juice. 
Beveral  florshum  sugar  factories  were  erected  in 
Kansas  and  elsewhere  about  1890,  but  develop- 
ment failed  to  pass  the  experimental  stage. 
The  plants  are,  however,  used  quite  nctensively 
for  making  sirup.  (See  Sobghuu.)  Owing 
to  the  presence  of  impurities,  including  sac- 
charine substances  other  than  cane  sugar,  raw 
sugars  obtained   from  various  plants  differ 


greatly  in  flavor,  but,  contrary  to  popular  belief, 
ue  granulated  or  refined  sugar  derived  from 
them  differs  not  at  all  in  sweetening  power, 
since  it  consists  of  more  than  99  per  cent  of 
sucroee  and  lees  than  1  per  cent  of  impurities 
including  mineral  matter,  water,  etc  The 
wmrld's  sogar  snmly  Is  about  eonally  divided 
between  cane  ana  beet.  Practically  all  of  the 
European  consumption  is  beet  mgmr  produced 
chiefly  in  Gwnuu^,  Austria,  Russia,  and  Franee. 
The  chief  eane-sugar-Modnoing  areas  are  Cuba, 
Java,  Hamii,  Pmto  Bieo,  the  ^iUpplnei,  and 
India. 

Cane  Sugar.  Sugar  cane  (q.v.)  is  the  (ddest 
sugar-producing  plant.  During  the  middle  of 
the  eighteenth  emtury  it  was  introduced  from 
aouthem  Europe  Into  Lonldaua,  where  the  enc- 
eesafnl  nuurafaetnie  of  sugar  bwan  during  the 
last  decade  of  that  osntniy.  Until  it  had  to 
cranpete  with  beet  sugar  manufactured  under  the 
most  scientific  conditions,  raw  sugar  was  gen- 
erally produced  from  the  cane  by  very  crnde 
methods.  The  pn^rtlon  of  the  juice  of  the 
cane  extracted  pressure  was  comparatively 
small,  and  was  subjected  to  little  purification 
before  being  evaporated  in  open  pans  (kettles), 
and  the  moUases  allowed  to  drain  off. 

The  modem  sugar  factory  is  a  highly  effleient 
plant  operated  in  accordance  with  the  most  ad- 
vanced findings  of  science.  The  juice  of  the 
fiane  la  extracted  In  mills  consisting  mainly 
of  a  system  of  rollers,  often  nine  or  twelve  in 
number,  arranged  in  seta  of  three,  through  which 
the  cane  successively  passes.  The  prooess  Is 
called  grinding.  The  cane  delivered  by  carriers 
first  passes  through  two  huge  eormgated  rollers, 
which  break  and  prepare  it  tor  the  heavier  pree- 
sures  applied  by  the  succeeding  sets  of  three 
rolls  each.  The  hydraulic  pressure  upon  the 
rollers  is  increased  at  each  succesrave  set  to 
remove  more  and  more  of  the  juice.  Between 
the  sets  of  rollers  the  crushed  cane  is  sprayed 
with  water,  or  macerated,  to  facilitate  the  re- 
moval of  sugar.  This  prooess  removes  from  00 
to  OS  per  cent  of  the  sugar,  according  to  the 
efficiency  of  the  apparatus  and  the  care  with 
which  it  is  operated.  The  crushed  cane,  called 
bagasse,  is  used  for  fuel  to  furnish  steam  for 
the  engines  and  pumps,  and  for  the  evaporation 
of  the  Juice. 

Lime  is  added  to  the  raw  juice  drawn  from 
the  mill,  which  is  then  heated  to  boiling,  and 
the  insoluble  ounpounds  of  lime  formed  witii  the 
organic  and  phomhoric  acids,  Uie  albuminona 
boaies  and  other  impurities,  rise  to  the  surface 
and  are  removed  by  skimmiiw  and  by  aUowins 
the  juice  to  settle.  Often  the  juice  Is  passed 
through  filter  presses.  In  some  factories  it  ia 
treated  with  gaseous  sulphur  dioxide  to  bleach 
it  and  to  aid  in  removing  the  Impurities.  The 
next  step  is  evaporation.  Under  primitive  con- 
ditions this  was  done  over  a  fire  in  open  pans  or 
kettles.  Caramellzation  is  nnav(ridable  \sy  the 
open-kettle  method,  and  the  sugar  is  diaracter- 
iaed  by  a  dark  color  and  aromatic  taste.  In 
some  countries,  aa  the  Philippines,  the  juiee  is 
evaporated  to  a  thick  mass  and  allowed  to 
solidify,  this  being  known  as  concrete  sugar. 
In  some  South  American  countries  the  evapo- 
rated mass  is  run  into  hogsheads  having  a  finely 
perforated  bottom,  allowing  the  molasses  to 
drain  off.  The  reddue  is  sold  as  muscovado 
sugar. 

In  the  modem  sugar  factory  evapmratlon  is 
carried  on  undor  vaennm,  to  avoid  loss  of  sugar. 
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Vacuum  evaporators  are  arranged  nsnally  In 
series  of  two,  three,  four,  or  even  more.  In 
the  first  vessel  of  a  series  a  lower  vacuum  is 
maintftined  than  in  the  second,  and  so  on,  the 
temperature  of  boiling  for  each  succeeding  ves- 
sel Deing  thus  reduced.  Steam  is  applied  to 
the  first  pan  and  the  vapor  from  tlw  boiling 
juice  is  used  to  heat  tiie  seecmd  pan,  and  so  on. 
The  juice  passes  continuously  through  the  pans, 
from  the  last  of  which  it  issues  as  a  sirup. 

The  sirup  is  then  admitted  to  the  strike 
pan,  a  cylindrical  cast-iron  vessel  provided  with 
a  vacuum  pump,  condenser,  and  a  set  of  copper 
coils,  to  which  steam  may  be  admitted  as  de- 
sired. After  further  condoiaation,  and  when 
one-fourth  to  tme-third  full  of  thick  liquor,  the 
sugar  will  be^n  to  crystallize  in  small  nidns. 
When  enough  of  these  have  appeared  so  that  it 
is  known  from  experience  that  they  wilt  have 
^own  to  a  desired  size  by  the  time  the  pan 
IS  full,  more  sirup  is  drawn  in,  thinning  the 
contents  to  such  an  extent  tlut  the  formation 
of  new  crystals  will  be  stopped.  In  like  manner 
more  s^p  is  gradually  added,  its  contained 
sugar  attaching  itself  to  the  crystals  already 
formed.  Care  is  necessarr  that  the  mass  be  at 
no  time  thickened  to  sudi  an  extmt  that  new 
crystals,  false  grain,  are  formed,  as  these  will 
cause  great  trouble  in  the  after  working.  The 
handling  of  the  vacuum  pan  requires  more  skill 
than  any  other  operation  in  the  sugar  house. 
The  process  Is  controlled  by  drawing  out 
samples  from  time  to  time,  which  are  tested 
upon  glasfl  to  see  the  consistency  and  size  of  the 
crystMs.  When  the  vacuum  pan  is  filled  wiUi 
crystallized  sugar  the  pan  is  emptied,  the  dense 
mass  of  sugar  crystals  and  sirup,  masseonit^ 
being  conveyed  to  cylindrical  metal  vessels 
{centrifugal  machines)  with  perforated  walls 
and  supported  upon  vertical  shafts  making 
from  1000  to  1500  revolutions  per  minute,  the 
force  throwing  the  sirup  out  through  the  walls. 
After  spraying  with  water  to  further  remove  the 
molasses,  uie  raw  sugar  is  removed  and  packed. 

This  is  known  as  fiat  sugar  and  the  molassea 
as  first  mcdasses.  The  laUer  emtains  a  lai^ 
amount  of  suoroae,  for  the  recovery  of  which 
there  are  various  processes.  The  first  molasses 
is  sometimes  boiled  down  again  in  the  vacuum 
pan  and  a  second  crystallization,  called  the 
second  sugar,  is  now  obtained.  This  may  be 
repeated  until  a  third  sugar  is  obtained.  The 
tendency  in  modem  metiiods,  however,  is  against 
repeated  boiling  of  the  molasses.  The  aim 
is  to  get  as  much  snsar  as  posdble  from  one 
operation.  One  method  is  to  draw  the  molassee 
from  the  first  strike  of  sugar  into  the  pan  with 
the  sirup  for  the  succeraing  strike  and  boil 
the  two  down  together.  The  massecnite  from 
the  mixture  is  drawn  while  hot  into  large 
tanlcs,  where  it  is  kept  in  slow  motion  by  re- 
volving arms  until  all  Uie  sugar  is  crystallized 
out  that  can  be  recovered. 

Latterly  the  manufacture  of  white  sugar 
directly  from  the  juice  without  resorting  to  a 
refining  process  has  greatly  increased.  This 
is  accomplished  by  various  modifications  in  the 
details  of  manufacture,  especially  in  the  clari- 
fication process  and  the  rapid  handling  of  the 
juice. 

Beet  Su^ar.  The  manufacture  of  sugar  from 
beet  roots  is  a  comparatively  modem  udustry, 
having  its  inception  in  the  investigations  of 
llargiuff,  who  in  1747  announced  to  ti^  Berlin 
Aeadsn^  of  Sciences  the  analysis  of  several 


sugar-containing  plants,  and  predicted  that  the 
sugar  beet  <q.v.),  being  Uie  most  saccharine  of 
the  plants  examined,  would  become  the  basis 
of  a  great  industry.  Nearly  half  a  century  later 
the  problem  was  solved  by  a  pupil  of  Margraff, 
Achard,  who  made  a  considerable  quantity  of 
beet  sugar  and  announced  his  methods  to  the 
Berlin  Academy  of  Sciences  and  to  the  Institute 
of  France  in  1797  and  1799,  respectively.  In 
Germany  several  beet-sugar  factories  were  built 
within  the  next  decade,  and  l>^inning  with  1810 
the  industry,  bein^  stimulated  by  govemmmtal 
aid  in  both  countries,  developed  steadily. 

In  the  manufacture  of  haet  sugar  the  beets, 
delivered  from  the  storage  sheds  by  water  power 
after  being  thwou^ly  washed,  are  ent  into 
thin  slices  or  chips  and  conveyed  to  a  difllision 
batteiT,  consisting  of  a  series  of  tall  boiler- 
shaped  cylinders  called  cells.  A  series  of  12 
to  14  of  these  cella  constitute  a  diffusion  bat- 
tery, so  called  because  the  sugar  is  removed 
from  the  chips  by  water  at  alwut  85*  C.  into 
which  thio  sugar  diffuses,  and  which  passes 
through  all  the  charged  cells  of  the  series. 
Heaters  are  placed  between  the  eeHs  to  maintain 
the  temp^tnre.  The  ocfaausted  chips  are 
pressed,  dried  by  the  heat  from  the  fine  gases, 
and  used  as  stock  feed. 

The  diffusion  juice,  cmtaining  from  12  to  IS 
per  cent  of  sugar,  is  treated  with  a  considerable 
excess  of  lime  to  purify  it,  and  the  dissolved 
lime  is  precipitated  by  carbon  dioxide,  together 
with  certain  impurities,  after  the  removal  of 
which  the  operations  of  liming,  carbonizaticua, 
and  filtering  are  repeated.  The  juice  is  then 
evaporated,  crystallized,  and  centrifuged,  as  in 
making  sugar  from  cane  juice.  The  raw  beet 
sugar  is  not  suitaUe  for  food  until  it  is  refined. 
Abny  processes  have  been  devised  for  recovering 
the  sugar  in  the  low-grade  beet  molasses,  in 
one  of  which,  the  Stm^iB,  it  is  diluted  and 
treated  with  very  finely  powdered  lime,  the  in- 
soluble trisaccharate  of  lime  formed  being  re- 
moved 1^  filter  presses.  It  is  then  added  to 
the  diffusttm  Juice,  the  oarbcmalloa  liberating 
the  sucrose.  In  1914  there  were  60  beet-sugar 
factories  in  the  United  States  as  compared  witli 
32  in  1900.  These  60  factories  were  located  as 
follows:  California  10,  Colorado  13,  Idaho  4, 
Michigan  IS,  Ohio  3,  Utah  7,  and  other  States  8. 
The  development  of  the  beet-sugar  industry  in 
the  United  States  in  recent  years  indicates  that 
the  entire  sugar  requirements  of  the  country 
could  be  thus  sunilted.  The  production  grew 
from  5,000,000  pounds  in  1890  to  163,000,000 
in  1900  and  1,600,000,000  pounds  in  1916. 

Kaplo  Sugar.  l%e  manufacture  of  maple 
sugar  is  carried  on  more  or  less  wherever  sugar- 
maple  trees  are  abundant,  especially  in  the 
norihenr  Atlantic  and  northern  Central  States, 
the  leading  producers,  accordl^  to  census  re- 
turns, being  Vermont  and  New  York.  The  total 
produetbm  in  the  United  States  as  given  by 
the  thirteenth  census  was  14,000,000  pounds  of 
maple  sugar  and  4,106,418  gallons  of  maple 
sirup.  In  some  cases  the  nararal  groves  have 
been  extended  by  planting.  The  busy  period  de- 
pends upon  the  locality  and  the  season,  some- 
times b^inning  in  February,  sometimes  lasting 
until  the  middle  of  May,  the  best  flow  of  sap 
coming  with  daily  alternation  of  thawing  and 
slij^t  freezing.  See  Maple. 

The  most  popular  modem  method  of  tapping 
the  trera  is  to  bore  a  half-inch  hole  not  more 
than  1^  indies  into  the  tree  near  the  ground 
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and  to  drive  in  a  metal  or  wooden  spile.  This 
conducts  the  sap  and  also  serves  to  support  the 
buek^  from  which  the  sap  is  collected  each 
day  tmd  boiled  as  soon  as  possible,  to  avoid 
deteHoration.  All  sorts  of  apparatus,  includ- 
ing culinary  utensils,  are  used  for  boiling  the 
sap ;  the  most  approved  ia  a  steam-heated  evapo- 
rator, of  which  there  are  several  makes.  In 
tbese  the  sap  flows  through  a  winding  channel, 
emerging  as  the  finished  product,  which,  owing 
to  its  freedom  from  molasses,  quickly  solidifies 
if  evaporated. 

The  sap  ctmtains  about  3  per  cent  of  sugar, 
but  occasionally  exceeds  6  per  cent;  and  at  this 
average  a  yield  of  three  pounds  a  year  is  con- 
sidered profitable.  Large  trees  and  trees  with 
rich  sap  often  yield  more.  Impurities  rarely 
exceed  5  per  cent.  There  is,  however,  a  small 
amount  of  insoluble  material  removed  skim- 
ming. Reliance  is  placed  on  quick  boiling  and 
dEiimning  without  clarifler  to  produce  a  tight- 
colored  and  otherwise  satisfactory  sugar.  The 
only  impurity  that  causes  trouble  is  the  so-called 
sugar  sand,  composed  mainly  of  acid  malate 
of  lime,  which  collects  on  the  bottom  of  the 
pans,  interferes  with  the  boiling,  and  makes  the 
simp  cloudy  and  the  sugar  gritty. 

Palm-Tree  Sugar.  The  Jaggery,  made  prin- 
cipally in  the  East  Indies  from  various  species 
of  palms  (Phoenix,  Borassus,  Cocos,  and  other 
genera),  is  a  dark-colored  raw  sugar  made  in  a 
crude  way  methods  not  essentially  different 
from  those  described,  except  that  a  little  lime  is 
added  as  a  clarifying  agent.  It  plays  a  minor 
part  in  the  world's  markieti. 

Sugar  Beflnlng.  The  process  usually  consists 
in  dissolving  the  raw  sugar  in  water,  filtering 
through  cloui  to  remove  suspended  matter,  de- 
colorizing by  filtration  through  bone  black  (bone 
charcoal),  and  n*anulating  in  a  vacuum  pan 
as  above  describra.  By  modern  methods  the  raw 
sugar  is  liquefied  with  simp,  which  is  then 
removed  with  centrifugal  machines,  taking  a 
large  part  of  the  litjuor  originally  adhering  to 
the  sugar  crystals  with  it,  and  forming  a  sirup 
which  can  be  used  for  further  liquefactton.  The 
sirup  not  required  for  this  follows  the  dis- 
solved sugar  through  the  various  processes, 
and  is  boiled  in  on  top  of  Uie  white  strikes.  The 
centrifugal  sirups,  when  too  poor  to  be  returned 
to  the  white  pans,  are  boiled  alone,  the  product 
being  sold  as  soft  sugar  or  remelted.  Boiling 
to  grain  before  placing  in  crystallizers  or  tanks 
is  generally  practiced.  If  such  additions  are 
not  made,  and  the  entire  strike  is  boiled  from 
washed  and  thoroughly  cured  raw  sugar,  bluing 
is  rarely  required. 

Statistics.  The  tot^  production  of  cane 
sugar  in  1914-16  was  9,956,628  long  tons,  of 
wnich  the  United  States  and  its  dependencies 
produced  1,343,196  (exclufdve  of  tiiat  produced 
and  consumed  in  the  Philippine  Islands).  The 

ttroduction  of  beet  sugar  amounted  to  8,288,499 
ong  tons,  divided  as  follows:  Europe,  7,629,740; 
United  States,  646,257;  Canada  12,502.  The 
per  capita  consumption  (1910)  ranged  from  86.3 
pounds  for  England  (United  States  81.6)  to 
14.2  for  Spain. 

HolaBBea.  Molasses  ia  an  uncrystallizable 
Uquld  which  seeps  from  the  maasecuite  or  is 
thrown  <nit  by  the  centrifugal  madiine.  These 
seepingfl  may  be  reboiled  if  th^  contain  con- 
siderable sugar,  but  are  quite  valuable  as 
molaasos  owing  to  their  flavor  and  sweetness. 
Since  the  introduction  of  tihe  vaeuam  pan  and 


centrifugal  machine  molasses  has  become  less 
plentiful  the  small  quantities  made  being  used 
where  cane  sugar  is  manufactured.  No  table 
molasses  is  made  from  the  sugar  beet,  because 
the  impurities  cannot  be  removed  by  any  known 
process.  Normally,  cane  molasses  made  by  the 
open-kettle  process  contains  about  30  per  cent 
cane  sugar,  23  per  cent  reducing  sugar,  and  47 
per  cent  water,  ash,  and  impurities ;  that  made 
in  a  large  modem  factory,  20  per  cent  cane 
sugar,  25  per  cent  reducing  sugar,  and  61  per 
cent  water,  etc.  Beet  molasses  contains  47  per 
cent  cane  sugar,  5  per  cent  redudng  sugar,  20 
per  cent  water,  22  per  cent  organic  matter  other 
than  sugars,  and  6  per  cent  ash,  etc.  In  sugar- 
manufacturing  r^ons  molasses  is  mixed  with 
such  bulky  materials  as  cottonseed  meal,  dried 
beet  pulp,  etc.,  to  be  easily  handled  and  fed 
to  stock  as  a  cheap  source  of  carbohydrate  food. 

Uilk  Sugar  or  lActoae.  Sugar  of  milk,  oc- 
curring cmly  In  the  milk  of  mammals,  is  found 
to  the  extent  of  4  or  6  per  cent  in  the  milk 
of  herbivorous  animals.  It  is  obtained  by  first 
curdling  the  milk  with  rennet  or  other  agent  to 
remove  the  casein  and  the  fat,  and  tiien  c&awing 
off  and  evaporating  the  clear  whey  to  a  sirup 
in  which,  when  cold  and  still,  the  milk  sugar 
crystallizes  and  sinks.  The  deposit  is  recrystal- 
lized  after  being  dissolved  in  hot  water,  some- 
times aa  hard  cylindrical  maasea  oa  strings. 
See  Milk  ;  Food. 

Pood  Value  of  Sugar.  Since  milk  sugar  and 
dextrose  are  used  for  human  food  to  a  far  leas 
extent  than  cane  augar,  which  they  resemUe 
somewhat  cfcraely  in  action,  the  statements  in 
the  following  paragraphs  are  confined  to  cane 
su^r.  In  iU  food  value  sugar  resembles  starch, 
being  considered  a  fat  former  and  a  source  of 
energy  with  a  fuel  value  of  1660  calories  a 
pound.  Thus  it  is  ranked  as  a  more  readily 
available  heat  producer  and  force  conaerver 
than  starch  (q.T.).  The  wholesomeness  and 
utilization  of  sweetened  foods  is  largely  a  matter 
of  quantity  or  concentration,  a  simple  dish 
flavored  with  su^ar  being  considered  easy  to 
digest,  but  a  heavily  swee^ed  one  eaten  singly, 
more  or  less  difficult  because  of  its  concentration. 

Bibliography.  History  and  legislation : 
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Oeachichte  det  zuckers  (Leipzig,  1890) ;  Boizard 
and  Tardieu,  Bxatoire  de  la  legislation  dea 
sucres,  166^-1891  (Paris,  1891) ;  E.  O.  von  Lipp- 
mann,  Entv?ioklung  der  deuttcfien  euokerindus- 
trie  von  1850  his  1900  (Leipzig,  1900) ;  J,  H^lot, 
Le  Sucre  de  betterave  en  France  de  J880  d 
1900  (Cambrai,  1900).  Chemistry  and  analy- 
sis: B.  Tollena,  HantPmoh  der  Kohlenhydrate 
(Breslau,  1896);  E,  O.  von  Lippmann,  Die 
ekemie  der  ew^teratrten  <4th  ed.,  Bmnawicfc, 
1904);  O.  L.  Spencw,  Band-Book  for  Sugar 
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sis (ib.,  1912);  F.  G.  Wiechmann,  Sugar 
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ib„  1914).  Industry:  Beaudet,  Pdlet^  and 
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1899);  Herbert  Myrlek,  American  Sugar  In- 
duutry  (New  Tork.  1890) ;  L.  8.  Ware,  Beet 
Bugar  Manufaaturing  and  Refining  (2  vols,,  lb., 
190(M>7);  A.  Rflmpler.  AutfOhrHohea  Band- 
bueh  der  Zuckerfabnkaiion  (Brunswick,  1906) ; 
W.  D.  Preyer,  IHe  ruetitche  Zut^eerindnetrie 
(Leipzig,  1908);  J.  A.  R.  and  B.  E.  R.  New- 
lands,  Bugar  (New  York.  1900);  A.  J.  WalliH- 
Tayler,  Bugar  Machinery  (2d  ed.,  ib.,  1909) ; 
H.  C.  P.  Oeerlig,  Cane  Bugar  and  He  Manu- 
facture (Manchester,  1909);  G.  T.  Surface, 
Story  of  Sugar  (New  York.  1010);  Neeaom, 
Sugar  Indvitry  of  the  Philippine  l^anda 
(Mmila,  1911);  H.  C.  P.  Oeerlig,  Worlds* 
Cane  Bugar  Industry,  Poet  and  Present  (Man- 
chester,. 1912) ;  Siegmund  Ziegler,  Die  Zuoker- 
proc^ktion  der  Welt  und  ihre  BtatisUk  (Brtinn, 
1912) ;  Friedrich  Stohniann,  Bandbuch  der 
Zuckerfabrikation  (6th  ed.,  Berlin,  1912);  Ed- 
ward Koppeschaar,  Boaporation  in  the  Cane  and 
Beet  Sugar  Factory  (New  York,  1915) ;  H.  C.  P. 
Oeerlig,  Practioal  White  Sugar  Manufacture 
(London,  1916);  BibUt^raphy :  H.  L.  Roth, 
Ouide  to  the  titerature  of  Sugar  (London, 
1890) ;  H.  H.  B.  Meyer,  Beleot  List  of  References 
on  Bugar  (Washington,  1910) ;  also  Frank  An- 
drews, "Statistics  of  Sugar  In  the  United 
States  and  its  Insular  Possessions,  1881-1912," 
in  United  States  Department  of  Agrioultunt 
BuUetin  No.  66  (Waahington,  1014). 

8UOAB  BBBT  (Beta  vulgaris).  A  Add  crop 
of  the  natural  order  Cheo(^K>diace%,  botanically 
the  same  speciea  as  the  garden  beet,  important 
commercially  as  the  source  of  about  one-half 
of  the  world's  supply  of  sugar.  (See  Suoab, 
Beet  Bugar.)  The  sugar  beet  flourishes  upon 
a  rich,  de^,  loamy  soil  in  a  climate  having 
a  mean  tempaature  of  about  70'  during  the 
growing  seaaon.  The  seed  is  planted  and  the 
crop  cultivated  and  faanrested  generally  by 
means  of  implements  and  machinery,  llie  rota- 
tion of  the  crop  with  others  is  carefully  planned 
and  the  proper  fertilization  of  the  fields  has 
been  a  siuject  of  much  study.  In  commercial 
beet-seed  production  beets  with  about  15  per 
cent  of  sugar  are  selected,  placed  in  pits  during 
the  winter  and  set  out  again  in  the  spring  to 
produce  the  seed  crop.  This  is  necessary  as  the 
plant  is  a  biennial,  and  in  the  r^ons  where 
most  of  the  seed  is  produced  in  Fraiwe,  Gcnv 
many,  and  Austria-Hungary,  the  winters  are 
sufficiently  severe  to  injure  the  beet  if  simply 
left  in  the  grotmd.  Some  beet  seed  is  produced 
in  the  United  States,  but  the  practice  is  hardly 
beyond  the  experimental  stage.  (See  Suqab.) 
The  average  cost  of  growing  an  acre  of  sugar 
beets  in  the  United  Stetes  is  estimated  at  about 
$30.  The  average  yield  in  the  best  districts  is 
about  12  tons,  with  an  average  sugar  content  of 
14J[  per  oent.  Thfe  represents  a  yield  of  about 
3900  pounds  of  stuar  per  acre,  tfaou^  yields 
up  to  4800  poun£  have  been  reported.  In 
some  cases  the  percentage  of  sugar  in  the  beet 
runs  up  to  18  or  even  20  per  cent.  Consult: 
Department  of  Agriculture,  Bureau  of  Chemistry, 
Buttetin  No.  27  (Washington  1890) ;  H.  Briem, 
Der  praktisohe  RUbenbau  (Vioina,  1896) ;  Bar- 
nett,  References  to  Literature  of  Bugar  Beet 
(Washington,  1897);  also  bibliography  under 

SUOAX. 

SVOAB-BEST  DISBA8BS.  The  sugar  beet 
is  subject  to  the  same  diseases  as  the  common 
beet    (q.v.)  >  but  a  few  diaeaaee  are  espe- 


cially troublesome  on  account  of  the  reduction 
in  stand  and  the  lowering  of  the  sugar  con- 
t«t  due  to  their  attack.  The  seedlings  may 
be  destroyed  hy  a  number  of  damping  off  fimgL 
In  Europe  the  crown  rot  (Phoma  hetes)  is 
probably  the  most  destructive  disease  of  the 
sugar  beet,  while  in  the  United  StatM  crown  g^I 
and  curly  leaf  cause  most  injury  to  the  grow- 
ing crop.  Two  forms  of  crown  gall  are  recog- 
nized, both  of  them  due  to  bacteria  (Bacterium 
tumefaciens  and  Bacterium  belioolum).  Both 
reduce  the  sugar  content  of  the  beets  and  may 
be  followed  1^  various  rots,  otherwise  they  do 
not  reduce  the  timnage  of  tiie  crap.  The  cnrfy 
tap,  whidi  Is  characterized  by  dwarfed  ami 
curled  foliue,  reduces  both  the  yield  and  sugar 
content.  Tnis  disease  is  eapeoially  severe  in 
the  western  beet  fields.  There  seems  to  be  some 
relation  between  the  presence  of  leaf  hoppers 
as  carriers  and  the  occurrence  of  curly  top  but 
the  oonneetkm  haa  not  yet  been  fully  worked 
out.   

SUOAB-BEET  ffglL   See  Gnus. 

BTTGAB-BSET  INSECTS.  The  recent  In- 
troduction and  rapid  spread  of  the  sugar  beet 
have  resulted  in  the  attacks  of  several  insects 
not  before  known  as  injurious  and  have  given 
a  new  food  to  othera  A  leaf  miner  (Pegomyia 
cicina),  30  or  40  larvee  of  which  may  be  found 
in  a  single  leaf,  has  produced  serious  damage 
in  California.  Many  leaf  hoppers  (q.v.)  feed 
upon  the  leaves;  also  several  plant  and  leaf 
bugs,  and  plant  lice,  notaUy  the  common  mslon 
aphis  ( ApMs  goMipH ) .  Various  cutworms 
(q.T.)  are  troublesome  while  the  beets  are 
young.  Considerable  damage  has  been  done  by 
the  greenh  ouse  leaf  roller  (Phlyctania  fer- 
rugalis).  The  so-called  garden  webworms,  how- 
ever, especially  in  the  West,  have  done  the 
^eatest  damage  of  all.  Certain  leaf  beetles 
injure  the  leaves,  and  the  larvn  of  some  of 
them  feed  upon  the  roots.  Much  damage  has 
been  done  by  grasshmpers,  nmnnigratory  loeusta, 
and  blister  beetles  (q.v.),  the  imbrioated  snout 
beetie,  and  tiie  army  worm  (q.v.).  Towards  the 
elose  of  the  last  century  the  so-called  beet  array 
worm  (haph^gma  fui/oimaculata)  defoliated 
thousands  of  acres  of  sugar  beets  in  Colorado. 
The  purslane  caterpillar  {Copidryas  gloveri), 
the  purslane  sphinx  {DeHephila  lineata),  and 
several  of  the  woolv-bear  caterpillars  also  feed 
upon  the  leave*.  Great  damage  has  been  done 
in  tibe  State  of  Washington  oy  a  rooC  louse 
known  as  the  beet  aphis  (Phemphigus  beta), 
and  a  root  mealy  bug  has  been  found  on  the 
crown  of  the  plant  u  Colorado.  Several  of 
the  wireworms  (q.v.)  and  white  grubs  (q.T.) 
also  damage  the  roota. 

Ck)n8ult  Forbes,  in  Tufenty-first  Annual  Re- 
port of  the  State  Entomologist  of  Illinois 
((Chicago.  1900),  and  Forbee  and  Hart,  /lUnois 
AgrioultunU  Experiment  Station,  Bulled  Ifo. 
60  (Urbana,  1900). 

STTGAB  BBBBY.   See  Haokbebbt. 

STTGAH  cane  {Sacoharum  offiotnarum) .  A 
tropical  and  subtropical  grass,  originally  a  na- 
tive of  the  East  Indies.  It  was  brousfat  to 
Europe  by  the  Crusaders,  and  in  the  flfteoith 
and  sixteenth  centuries  found  its  way  into  all 
the  European  colonies  in  the  tropics.  In  Ehirope 
the  cultivation  of  the  sugar  cane  has  always 
been  limited  almost  ^olly  to  Sicily  uid 
Andalusia.  In  China  it  extends  to  laUtude 
80*  N.,  and  in  North  America  to  32*;  In  the 
Southern  Hemisphere  only  to  latitude  22*  S. 
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The  plant  is  a  perennial  with  creeping  roots, 
seDding  up  a  number  of  many- jointed  diveraely 
wAanimmty  generallr  8  to  12  feet  higii,  1  to  2 
indies  thick,  and  filled  for  about  two-thirds 
of  their  length  with  a  looBe,  sweet,  Juicy  pith. 
The  leaves  are  ribbon  shaped,  4  to  S  ftet  long, 
with  a  strong  midrib.  The  flowers  are  In  k>ng 
and  diffuse  pyramidal  panicles.  Until  quite 
recently  the  flowers  were  considered  infertile 
and  were  regarded  as  unimportant.  Use  of  the 
flowers  and  the  seeds  is  now  made  in  the  de- 
Teli^ment  of  new  Tarieties  and  strains  accord- 
ing to  modem  plant-breeding  methods.  In  sub- 
tropical r^ons  as  the  southern  United  States 


the  plant  rarely  produces  seed.  Even  under  the 
most  favorable  conditions  the  plant  yields  a  rela- 
tively small  number  of  fertile  seeds  and  tiiese 
retain  their  germinative  power  for  only  a  com- 
paratively short  time. 

Sugar  cane  requires  a  deqi  rich  soil  and  abun- 
dant moisture  during  the  growing  season.  Low 
alluvial  soils  near  uie  sea  are  preferable.  The 
land  is  prepared  with  large  deep-going  plows. 
The  plants  are  propagated  by  cuttings.  For  this 
purpose  the  top  joints  are  planted  In  rows  5 
to  7  feet  apart.  Usually  two  continuous  lines  of 
cane  cuttings  are  planted  in  the  row.  The  larg- 
est variette^  bi  rich,  moist  soils,  attain  a  helgSt 
of  20  feet;  but  in  dry,  poor  soils  the  height  Is 
sometimes  scarcely  more  than  6  feet.  The  cane 
ground  is  Icept  clean  by  shallow  cultivation. 
The  best  varieties  are  ready  for  cutting  in  about 
eight  or  ten  months  from  the  time  of  planting, 
but  other  varieties  require  from  12  to  20  months. 
When  the  canes  are  fully  ripe  they  are  cut  a 
little  above  the  ground,  stripped  of  their  leaves, 
and  tied  in  bundles.  Freu  canes,  called  ra- 
toons,  spring  from  the  root,  so  that  the  planta- 
tion does  not  require  to  be  renewed  for  several 
years;  but  tiie  canes  of  the  flrst  crop  are  the 
urgest,  and  a  gradual  decrease  of  size  takes 
place.   The  ordmary  practice  on  sugar  estates  is 


to  renew  a  part  of  the  plantation  every  year. 
The  sugar  content  of  the  cane  ordinarily  grown 
averages  from  10  to  12  per  cent.  Sugar-cane 
production  is  usually  carried  on  by  lar«e  planta- 
tioat.  It  Is  a  business  of  great  risks,  but  large 
proflts.  It  requires  a  lai^  and  rare  source 
of  labor,  espe^ally  at  harvest  The  yield  of 
sugar  varies  greatly.  In  regions  with  a  fertile 
soil,  irrigation,  and  Improved  methods  of  culture 
about  five  tons  of  su^r  per  acre  is  produced. 
Yields  of  over  ten  tons  per  acre  are  authenti- 
cated. In  Hawaii,  where  siigar-cane  production 
has  reached  a  high  degree  of  perfection,  yields 
of  even  14  tons  of  sugar  per  acre  are  known. 
This  is  obtained  only  by  frequent  plantings  and 
scientiflc  fertilization  and  irrigation  of  the  crop. 
The  leaves  are  sometimes  used  for  feeding  cat- 
tle. Efforts  made  by  the  Xx>uisiana  Experiment 
Station  to  make  silage  from  sngar-cane  refuse 
were  unsuccessful,  owing  to  the  alcoholic  and 
acetic  fermentation  induced  by  the  residual 
sugar.  The  pressed  residue  from  the  mill,  known 
as  bamue,  is  used  lor  fuel.   It  ia  also  em- 

Sloyed  as  a  fertllinr.  Cmisult:  W.  C.  Stubbs, 
ugar  Cane  (Baton  Rouge,  1897);  Nod  Deerr, 
Sugar  and  Sugar  Oane  (Manchester,  1905) ; 
Lfon  Colson,  Culture  at  induttrie  d«  Ut  canne  A 
nore  (Paris,  1906) ;  Jones  and  Scard,  Manu- 
facture of  Cane  Sugar  (New  York,  1911) ;  and 
bibliography  of  Scgak  See'  Suoab,  Manv- 
FACTUBE  OF  and  Plate  of  Mokocottlidons. 

SUOAR-OAHX  DTSKABTM  No  part  of  the 
sugar-cane  plant  is  free  from  some  kind  of 
parasitic  attack.  Some  diseases  oeeur  in  prac- 
tically every  cane-growing  rc^on,  while  others 
are  less  widely  distributed.  The  sngar  content 
of  the  cane  is  lowered  by  some  diseases  but  by 
others  the  chief  injury  is  shown  in  the  imper- 
fect stand  and  dwarfed  character  of  the  growth. 
Leaf  spot  iCerooapora  longipea),  ring  spot 
iLeptoapharia  aacchari)^  and  a  leaf-splitbng  dis- 
ease caused  by  Myootpharella  (sp.)  are  tiie  prin- 
cipal parasitio  diseases  of  the  fMiage.  The  more 
important  stem  dlswww  and  their  eausn  are; 
red  rot  (CoUetotrie^um  fi^oatum),  gnmmosis 
( Bamllua  vaaoularum ) ,  smut  ( Uaiilago  aac- 
chart),  sereh,  a  very  serious  disease  in  Java, 
the  cause,  of  which  is  unknown,  rind  disease 
{Trichoapharia  aaoehari),  pineapple  disease 
{Tki^atiiopaia  etthaoeticua) ,  olack  rot  {SpXce- 
ronema  adipoaum),  and  a  disease  known  in 
Hawaii  as  Iliav  {Qnomimia  Uiau).  Among  the 
root  diseases,  that  caused  by  Jfaftwrntu*  «ac- 
ohari  and  related  fungi  Is  perhaps  the  most 
widely  spread  and  serious  in  Its  effects.  Selec- 
tion of  seed  cane,  treating  it  with  fungicides, 
and  rotation  of  crops  give  some  d^ee  of  re- 
lief from  these  diseases.  On  account  of  the 
possibility  of  the  introduction  of  some  of  these 
parasites  the  importation  of  sugar  cane  into 
Uie  United  States  is  pr^ibited. 

SUGAl^OANX  nrSXCTS.  The  principal 
enemies  of  the  sugar  cane  in  the  United  States 
are  the  sugar-cane  beetle  [lAgifrua  rugicepe)  and 
the  sugar-cane  borer  {Diatraa  aaccharalia) . 
The  former  belongs  to  the  family  Scarabseide, 
and  breeds  in  the  ground.  The  adult  beetles 
make  their  appearance  in  early  spring,  bore  into 
the  stubble  or  Into  the  young  cane,  and  also 
work  into  the  seed  cane;  the  top  leaves  wither 
and  the  stalk  is  finally  destroyed.  The  borer 
is  the  larva  of  a  crambid  moth  which  lays  its 
eggs  upon  the  leaves  of  the  young  cane  near  ths 
aula,  and  the  young  borer,  hatching  in  the 
course  of  a  few  days,  penetrates  the  stalk  at  or 
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near  the  joint  and  timnelB,  vmal^  imward, 
tiirongh  the  soft  ptth.  It  matnreB  in  30  dayi 
or  lei8,  and  there  are  several  generations  each 
Tear.  It  hibernates  in  the  larval  state  in  the 
lower  part  of  the  stalk  or  in  the  tap  root.  Burn- 
ing the  tops  and  volunteer  cane,  and  laying  down 
the  seed  cane  in  trenches  benMth  the  snrface  of 
the  ground,  keep  this  insect  in  check. 

In  Hawaii  there  ia  a  weevil  borer  (Spheno- 
phonu  obrnwrM)  whieh  does  considerable  dam- 
age. Stalks  of  the  cane  are  frequently  riddled 
mth  the  galleries  of  the  larvse,  and  the  galleries 
are  filled  with  macerated  fibre,  which  the  larva 
apparently  pushes  behind  itself.  When  ready  to 
pupate  the  tunnel  is  somewhat  oilarged  and  a 
cocoon  is  formed  of  coarse  fibre  in  which  trans- 
formation takes  place.  In  Australia  there  is  a 
noctuid  larva  which  bores  downward  from  the 
tips  of  the  plants.  Certun  ecanUueid  lame 
fcied  npaa  tho  roots,  and  the  youngplants  are 
destroyed  by  wireworms.  In  the  West  Indies 
a  bark-boring  beetle  (Xpleborus  pioeua)  some- 
times riddles  the  canes  by  its  minute  burrows, 
the  larva  working  into  the  young  sprouts  from 
the  stumps  of  previously  cut  canes.  In  Java 
there  are  three  lepidopterous  borers  and  a  mealy 
bug  which  do  some  damage,  and  in  Mauritius  a 
somewhat  troublesome  scale  insect  known  as 
Icerya  aaooKaH.  Consult:  Iimet  Life  (Wadi- 
ington,  1888  to  1896),  passim;  Comstock,  Re- 
port on  Imectt  Injurious  to  Sugar-Cane  (ib.> 
1881 ) ;  Morgan.  "Sugar-Cane  Borer,"  in  BuUetin 
9,  Louisiana  Agricultural  Batpmrimeut  Btatioit 
(Baton  Rouge,  1891). 

SiraAS  COBN.   see  Maizk. 

SXTOAB  OTTU.    See  Eucaltftds. 

HOUSE,  The.  A  brick  building  on 
Liberty  Street,  New  York,  used  by  the  British 
as  a  military  prison  during  the  Revolution. 
When  it  was  demolished,  one  of  its  barred  win- 
dows was  erected  in  Van  Cortlandt  Park. 

STTOAB  OF  OELATHTE.    See  Gltcinb. 

SUOAB  OF  LSAD.  The  common  name  for 
acetate  of  lead.    See  Lead. 

8UOASS  (OF.,  Fr.  «ucre,  from  ML.  euo- 
oarum,  aaooharum,  from  6k.  adKxofi,  eakohar, 
ffdjcvopor,  mkckaron,  sugar).  A  terra  applied  to 
various  snbstaneee  composed  of  carbon,  hydro< 
gen,  and  oxygen  (see  CjutBOHYDBATHa),  vhioh 
are  more  or  less  sweet,  readily  soluble  in  water, 
colorless  and  odorless,  and  usually  crystalllzable. 
They  are  widely  distributed  in  nature  as  original 
products  of  vital  processes  in  plants,  and  are 
important  in  the  oiganic  world.  In  green  plants 
they  are  formed  from  carbon  dioxide  and  water 
by  the  chloroplasts  (see  Photostnthbsis),  and 
are  transferred  by  diffusion  to  all  parta  of  the 
plant  body  to  be  used  directly  in  the  metabolism 
of  the  phmt  for  the  manufacture  of  proteid  sub- 
stances, or  to  be  stored  for  future  use,  some- 
times as  glucose  (in  the  onion  bulb),  sometimes 
as  sucrose  (in  the  beet),  and  sometimes  as  other 
widely  different  substances  into  which  thev  have 
been  converted.  (See  Storage.)  If  formed 
more  ri^iidly  than  they  can  diffuse  away,  sugars 
may  be  oondensed  into  starch  in  the  chloropusts 
themselves.  At  times  of  renewed  growth,  as  in 
the  germination  of  seeds  and  the  sprouting  of 
tubers  and  bulbs,  the  plant  draws  upon  tneee 
stores  of  carbohydrate.  If  the  storsge  has  been 
in  the  form  of  cellulose,  starch,  inulin,  or  cane 
sugar,  the  stored  food  must  be  converted  by 
means  of  enzymes  Into  a  hexose  sugar  before  it 
cfm  be  utilized.  The  stored  sugars  of  plant  tis- 
sues form  one  of  the  most  valuable  sources  of 


animal  food.  Sugars  found  in  tiie  bodies  of  ani- 
mals or  in  the  excreta  therefrmn  are  believed  to 
be  derived  from  substances  of  rc«et«ble  origin. 

All  the  monosaccharides  (see  below)  and  cer- 
tain of  the  disaccharides  possess  the  proper^ 
of  reducing  com|»ounds  of  copper,  silver,  and 
other  easily  reducible  metals  in  alkaline  solution, 
the  reduction  being  g^erally  more  rapid  at  the 
boiling  point  of  the  liquid.  In  some  cases  the 
compoimds  are  reduoea  to  lower  oxides,  which 
are  precipitated;  in  other  cases  the  reduction  is 
complete  the  free  metal  being  precipitated.  An 
alkaline  solution  of  ct^per  (see  Fehuno's  So- 
lution )  is  the  one  usually  employed  for  test- 
ing the  reducing  power  of  sugars.  Reduction 
of  Fehling's  solution  is  further  used  for  the 
quantitative  determination  of  reducing  sugars. 
Among  the  important  nonredueing  sugars  may 
be  moitianed:  sucrose  (cane  sugar),  raflfaioae, 
melicitosc^  and  staehyoee. 

All  the  sugars  possess  the  property  of  rotating 
the  plane  of  polarised  light.  Those  that  turn 
the  plane  of  polarisation  to  the  right  are  called 
dextrorotatory ;  those  to  the  left,  lEevorotatory. 
In  some  cases,  notably  that  of  ordinary  cane 
sugar,  the  amount  of  rotation  is  proportional 
to  the  amount  of  the  sugar  in  a  given  volume 
of  the  BolutiMi,  and  this  is  taken  advantage  ot 
for  the  quantitative  detorminatiMi  of  sugars.  A 
special  form  of  the  polariscope  (q.v.),  called  a 
saccharimeter,  is  in  common  use  for  this  pur- 
pose. For  the  polarimetric  determination  of 
sucrose  (cane  sugar),  a  weighed  quantity  of  the 
sugar,  syrup,  or  other  material  is  dissolved  in 
water;  Uie  solution  is  treated  with  lead  acetate 
or  other  clarifying  agoit,  diluted  to  100  cubic 
coitimeters,  filtered,  and  placed  in  the  observa- 
tion tubs  of  the  polariscope.  Hie  observer  then 
ascertains  the  ptawentage  of  sugar  contained  in 
the  material  under  investigation  by  simply  lodg- 
ing into  the  instrument,  and  adjusting  it  to  com- 
pensate  for  the  change  in  the  field  of  visim 
caused  by  the  presence  of  the  sugar  solution. 
This  simple  method  is  applicable  erven  in  those 
cases  in  which  the  observed  rotation  is  not 
proportional  to  the  (»ncentration  of  the  sugar 
solution.  Thus,  the  percentage  of  glucose  in 
a  givai  Bolutiim  Is  often  determined  polari- 
metrioally. 

Since  1880  the  sugars  have  formed  the  sub- 
ject of  numerous  brilliant  researches,  notably 
those  of  H.  Kiliani  and  Emil  Fischer.  In  the 
early  eighties  Kiliani  demonstrated  conclusively 
the  constitution  of  the  simple  sugars;  he  showed 
that  d-glucose  (dextrose  or  grape  sugar)  and 
d-frutoee  (Uevulose  or  fruit  sugar)  are  aldehyde 
and  ketone  derivatives,  respectivdy,  of  faezaliy- 
drio  alcohols,  the  fbrmer  c<mtain{ng  one  ald^yde 
group  and  tiie  latter  (me  ketone  group.  (See 
Alcohols;  Aldkhtdcs;  Ketones.)  He  also 
showed  that  arabinoee  is  an  aldehyde  of  the  pen- 
tahydric  alcohol,  arabite,  and  has  the  formula 
CbHi«0|.  The  molecules  of  all  carbohydrates  bad 
been  believed  to  contain  six  carbon  atoms  or 
some  multiple  thereof.  But  sugars  containing 
three,  four,  five,  six,  serai,  e^ht,  and  nine 
atoms  of  carbon  in  their  molecules  are  now 
known ;  these  are  designated  respectively  by  the 
class  names  trioses,  tetroses,  pentoses,  hexoses, 
heptoses,  octoses,  and  nonoses.  According  as 
the  individual  members  of  each  of  these  classes 
contain  aldehyde  or  ketone  groups  (see  Aldb- 
Hms;  Ketones),  they  are  designated  as  ald- 
oses or  ketoees;  e.g.,  aldohexoses  and  ketohexo- 
ses.   TtMM  classes  together  constitute  the  gTOiq» 
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of  carbohydrateB  known  m  monotaeeharide*. 
Their  njoleculee  contain  as  many  atoms  of  oxygen 
as  atoms  of  carlxm,  except  in  the  case  ol  certain 
of  their  synthetic  derivatives. 

There  are  other  groups  of  sugars,  in  the  mole- 
cnles  of  which  there  are  fewer  atoms  of  oxygen 
than  of  carbon.  When  tiie  latter  are  treated 
with  acids  or  enzymes  they  are  hydrolyzed,  i.e., 
each  one  of  their  molecules  oiHnbines  with  <me 
or  more  molecules  of  water  and  simultaneously 
splits  up  into  two  or  more  monosaccharide  mole- 
cules. These  more  complex  sugars  are  called 
disacdiarides  when  each  of  their  molecules  yields 
two  monosaccharide  molecules;  trisaccharides 
when  one  molecule  yields  three  monosa^iharide 
molecules;  or,  in  goieral,  polysaecharida  (see 
Casbohtdratbs).  Tot  example  see  dewriptious 
of  indiTidnal  sngarB  below. 

Emil  Fischer  prepared  a  number  of  hithwto 
unknown  sugars  by  purely  imithetic  processes. 
He  showed  that  the  monosaccbarides  furnish  ex- 
cellent examples  of  the  necessity  for  the  chemist 
to  consider  the  space  relations  of  the  atoms  in 
the  molecule.  (See  SrnDSBOCHZiasTBT.)  Ac- 
cording to  stereochemical  theory  sixteen  ismnerie 
aldohooaes  are  possible,  since  their  molecules 
ctmtain  each  four  aBynunetrie  carbon  atoms. 
Three  of  these  occur  in  nature  or  are  obtainable 
from  natural  carbohydrates  by  hydrolysis. 
Practically  all  the  other  aldohocoses  foreseen  by 
the  theory  have  now  been  produced  in  the  lab- 
oratory— mostly  by  Fischer,  partly  by  Levene  at 
the  Rockefeller  Institute  for  Medical  Research. 

The  character  of  t^e  differences  between  the 
aldohexfwes  is  illustrated  by  the  following  stereo- 
chemical formula: 

d-shiooM 
CHO 

H-i-OH 

HO-A— H 


l-chMMM       d-nuuinoM  d-calaoUiM 

CHO             CHO  CHO 

BO— A— B  HO— A— H  H— A— OH 

a— A— OH  HO— A— H  BO— A— H 

H— A-OH  HO— A-H 

H-A-OH  H-A-OH 


H— A— OH  HO— A— H 

H— A— OH  HO— A— H  _ 

AhiOH  AhiOH         AaoH  AhiOH 

Formic  aldehyde  and  glycerin,  both  of  which 
have  been  produced  ^nthetically,  are  substances 
from  which  certain  sugars  have  been  synthesized 
by  Fischer  and  others.  Formic  aldehjrde,  CH^ 
or  H.CHO,  may  be  regarded  as  the  smiplest  of 
the  monosaccharides  and  be  designated  as  mon- 
ose.  Baeyer  (1870)  suggested  that  this  sub- 
stance is  the  first  product  of  the  reduction  of 
carbon  dioxide  in  the  green  parts  of  plants,  and 
that  starch  and  other  eubohydrates  are  formed 
by  its  polymerization.  It  Is  known  readily  to 
undergo  polym£rizatioD  or  condensation  to  form 
paraformaldehyde  (CHjO)t,  and  trioxymethylene 

(CH,0),.  In  1861  Butleroff  obtained  by  conden- 
sation of  trioxymethylene  a  sweet,  sugar-like 
body  which  he  called  "methylenitan."  Loew 

(1886)  obtained  in  a  similar  manner  "formose'* 
from  oxymethylene,  and  later  "methose."  The 
last  named  is  more  sugar-like  than  "formose" 
in  that  it  is  fermented  with  yeast.    Fischer  re- 

Sards  these  substances  as  mixtures  of  different 
exoses,  including  among  others  a-acrose,  which 
he  also  obtained  from  glycerose,  a  mixture  of 
glyceraldehyde  and  dioxyacetone,  obtained  by 
the  careful  oxidation  of  glycerol  (glycerin). 
Prom  a-acrose  [(d-{-l)  fructose]  Fischer  pre- 
pared d-frnctose,  d-glucose,  d-mannose,  and  the  1- 
irodifleations,  or  t^tleal  antipodes  of  each  of 
theae  bodies.   The  i^thesis  of  each  of  these 


bodies  was  accomplished  by  a  series  of  compli- 
cated reactions.  Fischer's  work  was  greatly 
facilitated  by  the  use  of  phenylhydraziue,  which, 
in  the  presence  of  acetic  acid,  forms  readily 
crystallizable  compounds  with  the  hexoses,  called 
osazones.  These  compounds  are  insoluble  in 
mter  and  eminoitty  suited  for  the  s^amtlfm 
and  identification  of  tlie  different  sugan.  By 
means  of  Kiliani's  method  known  as  the  cyan- 
hydrine  reaction,  he  changed  hexose  sugars  into 
heptoses,  and  these  in  turn  int4>  octoses  and 
nonoses. 

The  combination  of  monosaccharidee  to  form  a 
naturally  occurring  disaccharide  has  probably 
been  acoranplished  by  Fischer  in  at  least  one 
ease.  Fischer  calls  his  synthetic  disaccharide 
galaotoaidogluoote  (because  it  is  mads  by  the 
union  of  one  moleeale  of  d-galactoae  wiw  tne 
molecule  of  d-glucose).  The  snlMtanoe  dose^ 
resembles  the  natural  sugar  melibiose,  and 
Fischer  announced  that  if  further  invesUipitiona 
confirm  his  conclusion  that  the  two  samxB  are 
identical,  "melibiose  is  the  first  natural  disac- 
charide to  be  produced  synthetically." 

The  more  important  sugars  are  mentioned  in 
the  following  table  with  brief  descriptions  of 
those  M  otnunereial  importance  1 

t.  MoHosACcaABiraB 

Ponnio  aldsliyds. 
Ob'odlto  alddyde. 
Ob'omiM,  obtained  hr  oxidAtion  of 


1.  Monoa^  ChtO. 

2.  Biose,  CiH<Ot- 
8.  TtioM,  CiHtOi. 

4.  Tatniae,  C«H|04. 


A.  PntoM,  CtOlOf. 

A.  AldOPMtOMS. 


B.  KMopentoKa. 

C.  M«  ■  ■ 


CHuOi. 


E^T^broM,  obtained  by  oiidetioa 
of  .ecTthrio,  m  tetnliydiia  aJoo- 
bol  found  in  liobeiw  and  altm, 
t-unbinoae  (Hnbinoee,  entboM, 
peetinoM,  peotin  sugar)  and 
ndoae  (wood  msar),  obtaiioed 
awne  or  mixed  with  other  ninn 
by  hydrolyri*  of  gana  and  otbo' 
Tofletable  aubetanoea. 
d-arabinoae,  Kiykwe,  and  riboae, 

obtained  lyn^etioally. 
None  known  with  ecrtainty. 
Puooae,  frcHn  leaweed;  rhaoinoae, 
widely  distributed  in  the  vege- 
taUe  kincdMn  in  the  form  of 
shiooaidee:  otuooroM,  obtained 
by  the  deoooqiodtioft  ot  ridno- 
vite,  a  ooosUtiMnt  of  ebMbooa 
bark. 

d-eluooee  (dextrose,  crape  su(ar 
or  staroh  aucar);  see  GLucosa; 
d-m*nnoee  (mannoae,  isoman- 
nose  or  semiiiaBe),  obtained  by 
the  oxidation  of  nuuudte  aiKl  hf 
the  hydrolyaiB  of  various  veg^ 
table  materials;  d-gatactoee  (see 
below). 

l^uooee,    I- mannoae,    I  saliirt«l>0. 
d-guloee,  1-suloae.  d4doae,  Hd- 
oee,  d-taloee,  and  1-tafaM,  ob- 
tained synthetically, 
d-fruotoae  (levulose  or  fruH  aoisr; 
see    below):     aorbinoae.  tram 
mountain-ash  beniea. 
1-fruotoee,  obtained  synthetioally. 
Chondrocluooae,  orooooe,  euoalyn. 
bederoee,     indiftuoin.  looaoee, 
paraglucose,    pblorase,  scammo- 
Doee,  sldmininoee,  solanoae,  tew- 
flkoae(faRns5  to  6  per  eent  of  the 
milk  of  the  Egyptian  buffalo), 
and  wine  sugar, 
•-rbamno-bezoee    and  )l-rfaamno- 

bezoee,  obtained  QmthetioaDy. 
Sx  bmtoaea  and  a  methyl  dMiT»- 
tive  nave  been  prepared  synthet- 
ioally. 

Four  ootoses  and  a  mathyl  deriva- 
tive have  been  prepared  in  the 
laboratory. 
Two  have  bean  ptodiwed  artUI- 
eially. 

II.  DnAocuBms 

1.  Dertvativea  of  pen-  Df-sn^rftuM   or   anblnoa.  ol^ 
.  OiiHiiO*.  taincd  from  stafafoto  mdi  (meta- 

peotie  aoid). 


C.  Hexoaeo  of  natu- 
ral wigln  and  of 
unknown  nature. 


D.  Methyl  besoaea. 
7.  HaptOMB,  OrHuOr. 


8.  Octoaea.  CiHuOt. 
0.  NoooMS,  OAiOt. 
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3.  DtfivmtlTM  ol  haz-  SuoroM  (oaas  niiw,  ■MohanM, 
ooea,  CuHttOu.  utoohaiOB,    m  noefaaniUow), 

Uctoae  (milk  sugtr,  iMtobioM. 
or  Uotoo),  ftad  maltoea  (nulto- 
bioM.  mut  nicBT,  amy  tan.  di- 
■hieoD,  ptytioae,  or  oereuoae; 
MO  beknr). 
Tnhakiw  (myooM.  tnhabioM) 
from  erxoi  ud  otber  fuiut; 
iBonikltoM  from  malted  gnu; 
mdlMoee,  fonntd  tootfaer  with 
d-fruotoee  by  owefoT  hydrdyvie 
of  niBnon;  tufanon^  fofmed 
tocethcr  with  d-clui»M  by 
hydrolyaia  of  meledtMe:  oyol»- 
moM,  from  oyolamen  tnbm; 
■caTOM,  from  the  Juioe  of  the 
■^v«i  end  wreral  prodnoad 
aynthetioally  by  Fbofaer. 

III.  TauAooKuma 

All  ere  dvivktivea  of    Baflnoae  (meKtrioM.  melitoee,  end 
the  hMMMie,  Ci«H«Oi«.    coaiypoM,  or  oottoo  Bugir;  see 
below):  meledtoM  (melecitnoee). 
from  the  maima  of  Piniu  lortz; 
.  atMfayoee,  from  the  tuber*  of 

Staehif  tubmi/era;  gentUnoee, 
trom  the  roota  of  Omtiana  lutsa; 
laetoeinoee  (Uetoeiii),  from  the 
note  of  eerttun  plants  of  the 
order  Caryopb^lUcwi  ud  MO* 
a}oae,  from  umipe  rye. 

SoeroM,  Gum  Sngar,  or  Saocharow.  Tbls 

ia  commerciallj  the  moat  valuable  sugar.  It 
asd  the  produces  of  ita  hydrolTBis.  "invert  sugar" 
(d-glucose  and  d-fructose),  are  the  most  impor- 
tant sugars,  considered  from  the  point  of  their 
wide  distribution  in  fruits  and  v^etables  used 
for  food  by  man  and  the  lower  animals.  (For 
tiie  etnnmercial  sources  of  cane  sugar,  eee  Sugab, 
MAiniTACTDBB  ow.)  White  granulated  eugar, 
whether  made  from  sugar  cane  or  beeteoota. 
contains  between  99  and  100  per  cent  of  pure 
sucrose  or  cane  sugar.  In  many  plants  it  is 
found  associated  with  "invert  sugar,"  which 
weema  to  be  changed  to  cane  sugar  during  the 

{troceas  of  ripening.  When  cane  sugar  ia  hydro- 
yzed  by  the  action  of  acids  or  enxymes,  each 
molecule  yields  one  molecule  of  d-glucoee  and  one 
moleenle  ot  d-fmetoae^  a  mixture  called  "invert 
eunr." 

Cane  sugar  ia  readily  cryetallized  in  the  form 
of  monoclinic  hemihedral  tables  which  contain 
no  water  of  crystallisation.  These  crystals  are 
well  exemplified  in  loaf  sugar,  rock  candy,  and 
granulated  sugar,  the  coarseness  of  which  de- 
pends upon  the  sise  of  the  crystals.  It  diasolves 
in  about  one-hMf  of  its  weight  of  water  and  ia 
even  more  soluble  in  hot  water;  it  diesolvea 
with  difBeulty  in  strong  aleohoL  Its  speeifls 
gravity  ia  about  1.6.  It  melts  at  160*  C.  <320' 
F.),  and  with  care  may  be  cooled  to  a  colorless 
glasslike  mass;  if  the  temperature  is  somewhat 
higher  the  solidified  mass  is  colored  and  consti* 
tutes  the  so-called  "barley  sugar."  At  200°  C. 
(392°  F.),  decomposition  and  marked  discolora- 
tion set  in,  caramel  is  formed,  and  as  the  heat 
ia  continued  gases  are  evolved  and  finally  only  a 
Uack  char  remains.  Sucrose  unites  with  the 
oxides  of  calcium  and  othw  metals  to  form 
saocharates,  which  are  of  importance  as  a  means 
of  separating  sugar  from  beetroot  molaasee. 
While  cane  and  other  sugars  in  dilute  solutions 
are  very  prone  to  undergo  fermentation  and 
change,  they  possess  considerable  antiseptic 
power  Id  concentrated  solution,  which  is  ntilized 
in  keeping  dried  fruits,  preserves,  etc. 

LevuloM^  d-Z'mctoBe,  or  Tmlt  Sugar.  This 
occurs  in  almost  all  sweet  fruits  with  d-glucose. 
It  is  crystallized  with  dilBculty,  and  melts  at 
95"  C.  (203*  F.).  It  is  readily  obtained  by 
hydrolysis  of  innlin,  a  polysaccharide  which  oc- 


curs  in  man^  plants.  It  is  leas  soluble  than  d- 
glnoose,  and  is  as  sweet  as  cane  sugar.  Levulose 
is  used  as  a  substitute  for  sugar  in  the  food 
of  diabetic  patients.  Some  of  the  commacial 
fonns  of  levulose  for  this  purpose  are  called' 
"diabetine." 

Bafflnoee,  Kelltrioae,  Xelltoae,  or  Cotton 
Sugar.  This  occurs  in  rather  large  quantity 
in  Australian  manna  (from  varieties  of  Eucaljfp- 
tu»),  in  cottonseed  meal,  and  in  small  quanU- 
ties  in  sugar  beets,  the  manufactured  sugar 
from  which  aometimes  contains  soiall  amounts, 
but  the  molasses  much  the  greater  proportion. 
It  forms  charaeteriatio  crystals  md  is  strongly 
dextrorotatory.  When  hyorolyzed  by  acids  each 
molecule  yields  one  molecule  of  d-glucos^  one 
of  d-fructose,  and  one  of  d-galactose. 

KaltoM,  KaltobtoM,  or  Kalt  Sugar.  This 
is  formed,  t<^etiier  witii  dextrin  and  dextrose, 
when  starch  is  hydrolyzed  with  enzymes  or 
acids.  It  is  present  in  malted  grain,  in  com- 
mercial glucose,  and  in  the  maw  of  beer  and 
whisky.  It  is  usually  obtained  in  the  form  of 
crystalline  crusts.  When  hydrolyzed  it  ts  cob- 
Toied  Into  d-glncoee. 

mik  Sogar^  or  LaotoM.  This  occurs  in  the 
milk  of  mammals.  It  crystallizes  in  white  hard 
rhombic  prisms,  with  one  molecule  of  water  of 
crystallization,  which  is  dissipated  at  140'  C. 
(284°  F.) ;  at  206  C.  (400*  F.),  it  melts  with 
decomposition.  It  dissolves  in  six  parte  of  water 
at  the  ordinary  temperature  and  in  2)^  parts  of 
hot  water,  is  insoluble  in  alcohol,  and  has  a 
faint,  swecA  taste.  When  l^drolyzed  by  the 
actitm  of  aeids  it  ia  converted  into  equal  parts 
of  d-glucose  and  d-galactose.   See  Sugab,  Ua9V- 

PACTUBB  OP. 

OalactoM.  This  is  of  interest  as  one  of  the 
inversicHi  or  ^drolysls  products  of  raffinose  and 
milk  sugar.  It  is  also  obtained  by  the  hydrolysis 
of  a  number  of  polysaccharides  occurring  in  Tes- 
table Buhatancee  and  called  "galactans.'" 

Consult:  B.  Totlens,  Kwrae*  HvmdXmok  ier 
KoMeuhydrate  (Breslau,  1896) ;  E.  O.  r<m  Lipp- 
mann,  Die  Chemie  der  Zuokeraten  (2d  ed..  Bruns- 
wick, 1895) ;  F.  W.  Pavy,  Phytiology  of  the 
Carbohydrntes  (London,  1895)  ;  L.  G.  M.  Ma- 
quenne,  Lea  aucrea  et  leura  principaua  diriviM 
(Paris,  1900) ;  J.  E.  Mackenzie,  Sugara  and  their 
Simple  Derivatives  (Philadelphia,  1914). 

SoCKDEN,  Edvabd  Bcbtekshaw.  A  cele- 
brated English  jurist  and  author.  See  Saiivt 
Lbonabds,  Edwabd  Bubienbhaw  8uqi«n, 
Babon. 

S1TOEB,  sv'zhA',  Abb£  de  SAnrr-DEins  (1081- 

1151).  A  French  churchman,  stateemau,  and 
historian.  He  ^ent  a  targe  part  of  his  youth 
in  the  abbey  of  Saint-Senia  and  was  for  a  time 
a  student  with  Prince  louls,  afterward  Louis 
the  Fat,  with  whom  he  always  remained  on 
terms  of  close  friendship.  In  1122  he  became 
abh6  of  Saint-Denis,  and  oe  carried  out  many  re- 
forms and  neatly  increased  the  prosperity  of 
his  charge,  ue  was  freqnoitly  engi^ed  in  affairs 
cf  state,  and  when  Louis  VII  went  on  the  Second 
Crusade,  Suger  acted  as  Itegent  in  his  absence 
and  administered  the  affairs  of  the  Kingdom 
with  great  ability.  Shortly  aftenvard,  althoufj^ 
he  had  opposed  tne  previous  one,  Suger  preached 
another  crusade,  but  died  in  1151  before  it 
could  l>e  carried  out  He  wrote  in  Latin  a  Life 
of  Lmtit  VI  (C.1140),  which  ia  one  of  the  chief 
sourca  upon  the  history  of  the  period,  ffis 
complete  works  were  published  at  Paris  in  1867. 
SUOOESTIQir  {ImL  mtggattio,  intlmatiMi, 
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suggestion,  from  tuggerere,  to  snggeBt,  supply, 
frnn  tub,  under  +  g^ere,  to  carry).  Any  stimu- 
lus whidi  sets  in  function  a  determining  tend- 
ency ( q.T. ) .  Less  technically,  a  prompting, 
other  than  a  direct  impression,  which  c<mditions 
an  organic  movement  or  a  change  in  the  content 
or  meaning  of  consciouaness.  Thus  a  yawn  may 
suggest  going  to  bed,  a  shiver  suggest  cold,  or  a 
sound  in  a  lonely  house  soggest  ^osts. 

The  arousal  of  sesisation  by  suggestion  is 
doubtful.  In  the  laboratory  an  obsorer  whose 
finger  has  been  intovdneed  Into  a  box  in  which 
he  has  seen  a  burning  candle  nuy  report  warmth, 
even  when  the  flame  has  (without  his  knowledge) 
iwen  extinguished.  In  such  cases,  however,  there 
are  severu  posubilities.  The  sensation  may  be 
imagined;  or  attention  may  be  directed  hy  the 
suggestion  to  previously  unnoticed  sensations 
of^e  suggested  quality;  or  other  sensations  may 
be  falsely  interpreted  as  of  timt  quality.  Fi- 
nally, the  suggestton  may  lead  directly  to  re- 
port,  or  to  other  action  indieative  of  the  quality, 
irithont  the  basis  either  of  sensation  or  of 
image.  Experimental  work  upon  sensory  sug- 
gestion tends  to  show  that  all  of  these  possibili- 
ties are  at  times  realized.  There  is  evidence  in 
support  of  the  su^^gestive  arousal  of  sensations 
proper;  though,  in  view  of  the  similarity  of 
sensation  to  image  (q.T.)>  the  point  is  dilBenlt 
to  determine. 

The  use  of  the  term  "suggestion"  to  indicate  the 
fact  of  association  (see  ^sociahon  or  fiSAg) 
is  psychologically  out  of  date.  It  is  now  seen 
that  In  both  "free"  and  "constrained"  associa- 
tion the  organism  is  set  or  instructed,  so  that  the 
ideas  always  arise  under  determination.  At- 
tention and  action  (qq.v.)  are  also  essentially 
determined  etmsclousnessfls.  It  follows,  there- 
fore, that  BUgytiim  is  natural  and  necessary 
thnni^ioat  the  normal  mental  life,  and  is  not 
the  mysterious  and  sporadic  phenomenon  that 
common  usage  makes  it.  In  abnormal  states, 
such  as  hypnosis  and  hysteria,  the  nature  of  sug- 
gestion remains  precisely  the  same,  only  that  its 
effects  are  mormously  magnified  by  the  weak- 
ness or  absence  of  contradictory  ideas,  and  by 
the  extreme  viridneia  of  the  suggcatiois  them- 
selves. 

In  general,  suggestion  is  to  be  explained  in 
terms  of  inhibition  and  facilitation  of  certain 
nervous  excitations,  with  consequent  restriction 
of  the  scope  and  definition  of  the  direction  of 
nervous  function;  but  nothing  further  can  be 
stated  with  assurance.  See  DsrEBJaNiNo  Txn- 
DBNCT;  Htpwotism;  and  references  there  given. 

SUHL,  sOQl.  A  town  of  the  Prussian  Prov- 
ince of  Saxony,  Oermany,  on  the  Lauter,  12^ 
miles  north  by  east  of  Ueiningen  (Map:  Ger- 
many, I)  8).  Important  for  its  manufactures 
of  swords  and  firearms  since  the  fifteenth  cen- 
tury, Snhl  has  been  called  the  "armory  of  Ger- 
many/'   Pop.,  IdOO,  12,617;  IdlO,  14,468. 

SUICIDE  (from  lot.  aui,  of  one's  self  +  -oi- 
dium,  a  killing,  from  occdere,  to  kill).  The  in- 
tentional taking  of  one's  own  life.  Among  nn- 
civUixed  peoples  suicide  is  by  no  means  un- 
known, thm^  generally  rq^arded  as  uneom- 
mmt.  It  is  fovored  by  the  teadiing  of  some 
Oriental  religions,  but  expressly'  forbidden  by 
the  Koran.  Aristotle  condemned  suicide  as  un- 
manly, and  early  Greek  custom  accorded  dishon- 
orable burial  to  the  perpetrator;  but  later  prac- 
tice, especially  under  the  influence  of  the  Stoics, 
was  much  less  severe.  The  Romans,  also  af- 
fected by  Stoic  doctrine,  recognized  many  legit- 


imate reasrais  for  suicide  and  pimlshed  with 

conflscation  of  property  only  suicides  committed 
to  escape  punisbment  (or  a  grave  crime.  Under 
Christianity  the  spirit  of  law  and  custom  was 
radically  modified.  To  St  Augustine  suicide 
was  eesentially  a  sin,  and  several  Church  coun- 
cils, from  the  fifth  century,  deprived  the  corpse 
of  the  ordinary  rites  of  the  Church.  Medinval 
law  usually  provided  ocmflseatitHi  of  ttie  suldde^ 
property,  while  custom  decreed  indignities  to  the 
corpse,  such  as  dragging  by  the  heels  face  down- 
ward, as  in  France,  or  burying  at  the  crossroads 
with  a  stake  through  the  body,  as  in  Gnglaiid. 
Later  English  law  compelled  lorftiture  of  lands 
and  goods  in  all  cases  of  suicide,  but  the  re- 

Siirement  came  to  be  frequently  evaded  through 
e  granting  of  a  coroner's  verdict  of  insanity, 
and  the  law  itself  was  abolished  in  1870.  A 
statute  of  1823  made  it  legal  to  bury  suicides 
in  consecrated  gromid,  but  It  was  not  till  1882 
that  religious  services  were  expressly  permitted. 
In  Franoe  at  the  present  time  neitter  suicide 
nor  attempt  at  suicide  is  punishable.  In  the 
United  States  suicide  is  unlawful,  and  an  unin- 
tentional  killing  of  another  during  an  attempt 
at  self-destruction  is  homicide.  An  attempt  at 
suicide  is  a  common-law  misdemeanor,  and  in 
some  States  a  felony  by  statute.  Thus  in  New 
York,  aiding  a  suicide  is  manslaughter  in  the 
first  degree,  aiding  an  attempt  at  suicide  is 
felony,  and  the  attempt  itself  by  a  sane  person 
is  felony,  punishable  by  not  over  two  years  in 
State  prison,  or  a  fine  of  not  over  $1(KKI,  or  by 
both. 

The  statistics  of  suicide  are  by  no  means  sat- 
isfactory, as  motives  always  exist  for  conceal- 
ment of  causes,  and  published  figures  are  usually 
too  low.  This  trouble  is  partly  overcome  with 
comparative  figures,  as  below,  abowing  the  aver* 
age  annual  number  of  snlddes  per  million  of 
pi^nlation  in  various  countries  during  the  nine- 
te^th  century: 
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The  differences  which  appear  between  coun- 
tries are  due  rather  to  race  and  natiimal  char- 
acteristies  than  to  climate.  This  is  well  shown 
by  suicide  rates  in  the  United  States.  In  1900 
in  the  registration  area  persons  with  mothers 
born  in  France  had  a  suicide  rate  (per  milliui) 
of  220;  Germany,  103;  England  and  Wales,  104; 
Ireland,  61;  Russia  and  Poland,  58;  Italy,  fil. 
In  the  r^stration  area  as  a  whole  the  rate  was 
103  in  I8IM  and  118  in  1900,  being  very  much 
hi^er  for  white  persons  than  for  eoknred.  In 
1913  it  was  1S8  lor  the  rwistration  area,  1^ 
for  whites,  and  86  for  colored.  The  most  notable 
difference  of  rate  is  that  occasioned  by  sex,  males 
UBuaUy  constituting  from  three-quarters  to  four- 
fifths  of  the  total  suicides.  In  1913  male  sui- 
cides in  the  r^stration  area  of  the  United 
States  numbered  7709 ;  female,  2279.  Statistics 
indicate  tiiat  the  preponderance  of  males  has 
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been  increaaing.  When  age  is  considered  to- 
gether with  aex,  it  appears  that,  while  suicide  in 
general  increases  wiUi  age,  the  at  which 
women  most  tend  to  self-destroction  are  much 
under  the  corresponding  ones  for  men.  Thus 
in  the  United  SUtea  (1913)  female  suicides  ex- 
ceed male  up  to  age  19.  Up  to  age  39  the  fe- 
male suicide  rate  diminishes  from  half  to  one- 
third  of  the  male  rate,  and  beyond  age  40  de- 
clines to  (me-sizth,  at  ages  80-84.  Married  peo- 
ple show  a  lower  suicide  rate  than  single,  and 
single  than  widowed  or  divorced  persons.  Ldirge 
cities  have  an  unfavorable  influence.  The  rate 
in  Dresden  is  more  than  600  per  1,000,000;  in 
Parisi,  more  than  400;  in  London,  about  230;  in 
Berlin^  260;  in  St  Fetersborg  and  Borne,  less 
than  100.  In  New  York  City  the  rate  for  1014 
was  176;  in  Chicago,  242;  in  Philaddphia, 
165;  in  St.  Louis,  366;  In  BortoB,  181. 

Suicides  among  the  young  are  prevalent  in 
the  great  centres.  Professional  and  commercial 
classes  are  more  prcrae  to  suicide  than  others; 
artisans  evince  hi^er  rates  than  laborers; 
among  soldiors  and  criminals  the  rates  are  ex- 
tranely  hi|^  The  rates  for  aummor  or  late 
spring  are  much  above  those  tor  the  other  aea- 
aons,  the  maximum  usually  between  April  and 
July,  the  minimum  in  January  or  December. 
The  early  part  of  each  month  and  the  early 
davB  of  the  week  show  a  relative  preponderance. 
Other  into^ting  correlations  appear  in  the 
methods  by  which  suicide  is  accomplished^  In 
the  aggre^te  the  order  of  preference  in  method 
is:  hanging,  drowning,  shooting,  cutting  or 
stabbing,  faUing  from  a  height,  and  asphyxia- 
tion or  poiaon.  In  oold  countries  drowning  ia 
naturally  leaa  favored  than  in  ike  south;  the 
use  of  flrearms  is  specially  prtnninent  in  Italy; 
of  catting  or  stabbing  in  Prussia;  of  poison  in 
England.  As  would  be  expected,  female  suicides 
CTiploy  flrearms  less  thaji  male.  In  England 
drowning  is  the  recorded  means  for  more  than 
a  quarter  of  the  women  committing  suicide,  and 
pouoB  for  about  a  sevoith;  but  («W  15  per 
cent  of  male  auiddea  drown  themauvea,  and 
oi^  a  twelfth  uae  poia<m. 

Definite  mental  diaordera  usually  appear  as 
the  direct  cause  of  a  third  of  all  suicides,  but  a 
much  laiger  proportion  of  cases  show  evidence  of 
mental  or  physical  abnormality.  Suicidal  ten- 
dency, like  insanity,  has  been  observed  to  be  in- 
heriteid.  Alcoholiam  is  a  frequent  cause.  Em- 
phasis iq>on  biological  influences  has  led  some 
writera  to  rc^rd  auicide  aa  alwaya  being,  Uke 
certain  diseases,  a  specific  tendoicy  of  tiie  indi- 
vidual. But  the  social  causes  of  suicide  are  not 
to  be  underestimated.  Imitation  and  the  desire 
for  notoriety  undoubtedly  affect  suicides,  and 
the  stress  and  strain  of  modem  business. 

Bibliography.  Alfred  Legoyt,  Le  tuicide  an- 
cim  et  modeme  (Paris,  1881) ;  E.  A.  Morselli, 
Suicide,  "International  Scientific  Series,"  vol. 
zxxvi  (NewTwk,  1882),  a  standard  work;  K.  A. 
Geiger,  Der  Belhthnord  im  jklattiacAen  Altertknm 
(Augsburg.  1888) ;  Emitlo  Motta,  Bibliografia 
del  micido  (Bellinzona,  1890) ;  S.  A.  E.  Straban, 
Buioide  and  Infinity:  A  Phf/siotogiaU  and  Soci- 
ological Study  (London,  1898) ;  Emile  Durk- 
heim,  Le  auwide:  Etude  de  tooiologie  (Paris, 
1897);  Hans  Rost,  Der  Selbttmord  (Colcwne, 
1905) ;  Mddeville,  Le  guioide  m  droit  p^nol  (Bor- 
deaux, 1911);  Pfeiffer,  Ueber  den  B^batmord 
(Jena,  1912);  Qaultier,  Le*  maladie»  tociale* 
(Paria,  1013) ;  Couus  Bureau,  Mortality  Btatit- 
tiea,  1911  (Waahington,  1913) ;  Begiatntion  B«- 


portt  issued  by  all  New  England  States  and  by 
several  other  States  and  cities;  American  Stati$- 
tioal  Aatooiation  Publioationt;  Reporte  of  the 
SegiMtrm^General  of  the  United  Kingdom;  Sta- 
tiatiaohee  Jahrbueh  fUr  do*  Deutaohe  Reich  (an- 
nual ) ;  Annuaire  9tatittique  de  la  Framce 
(Paris). 

SV^M.   The  awine  family.   See  Swim. 

8U1DA8  (Lat.,  from  Gk.  XwOot,  Souida*). 
The  author  of  a  great  Greek  lexicon,  compiled 
probably  in  the  middle  of  the  tenth  century. 
The  work  current  under  his  name  is  a  compila- 
tion giving  the  result  of  grammatical,  lexico- 
graphical, historical,  and  fitera^  studies.  It 
is  valuable  for  articles  touching  ihe  latter  field, 
and  the  inlormatioi  thcgr  contain  is  indiqten- 
sable  for  knowledge  of  the  writers  ol  antiquity. 
It  is  clear  that  the  lexicographical  portions  were 
drawn  from  the  lexica  of  Harpoeration  and 
Helladius,  and  from  certain  other  lexica  and 
grammatical  works  which  cannot  be  absolutely 
determined.  He  further  employed  excellent 
scholia  to  Aristophanes,  scholia  to  Sophocles 
similar  to  those  now  found  in  the  Oodect  Lauren- 
1iattu*t  Homeric  aelu^  mmilar  to  those  found 
in  the  Codecs  Venetue  B,  and  the  older  aeh<dia 
to  Thu(^dides.  In  his  historical  and  theologi- 
cal articles  it  is  more  difficult  to  determine  his 
sources,  but  his  chief  authority  seems  to  have 
been  the  work  of  Constantinus  Porphyrogenitus 
and  the  chronicle  of  Georgius  Monatdioe.  His 
literary  articles  were  promibly  drawn  in  large 
measure  from  the  Onomatologos  of  Hesychius 
Milesiua,  whieh  he  poaseaaed  ia  an  a^dged  form. 
He  employ  alao  the  notfoes  of  the  oomie  poeta 
preserved  in  Atheiueua;  but  he  added  much  from 
bis  independent  reading.  Hie  work  is  best  edited 
by  Benihardy  (1834-63).  The  edition  by  Bek- 
ker  (1854)  is  far  inferior.  Consult  Adam 
Daub,  De  Suidce  Biographicorum  Origine  et  Fide 
(Heidelberg,  1880);  id.,  StwUm  mt  den  Bio- 
grapMka  dee  Suidae  (Freiburi^  1882);  J.  E. 
Sanidys,  A  Bietory  o/  OUeeieal  ^totanMp,  voL  i 
(2d  ed.,^toibridge,  1906). 

SUI  JUBI&  am  jWrls  (lAt,  of  hia  own 
rii^t).  A  Latin  phrase  emph^ed  to  describe  a 
person  competent  to  perform  legal  acta.  (See 
Civil  Law;  Patua  Potbstab.)  The  meaning 
of  the  phrase  has  been  extended  in  modem  times 
to  denote  a  person  who  is  capable  of  taldng  care 
of  himself.  Thus  a  minor  or  an  insane  person 
is  deeiflyated  in  law  as  a  person  non  eui  juris. 

SUZiL  ebVSr.  A  river  of  Irdand.  Rising  in 
County  Tipperary,  it  forms,  in  par^  tiie  brand- 
ary  between  that  county  and  County  Waterford 
Mid  then  the  boundary  between  Waterford  and 
County  Kilkenny  (Map:  Irdand,  D  7).  It 
unites  with  the  Barrow  to  form  Waterford  Har- 
bor, after  a  course  of  about  100  mites. 

SUXBSB,  swes,  Jules  Fran 501a  Sihon.  See 
Simon,  Jcleb. 

SUIT.  In  law,  any  proceeding  in  a  court  of 
justice  brou(^t  ion  the  purpose  of  obtaining  a 
specific  remedy  by  way  of  damagea  or  other  re* 
lief.  All  such  proceedings  are  now  generally 
designated  as  civil  actions  rather  than  as  ac- 
tions at  law  and.  suits  in  equity.  Tkaa  it  has 
been  held  that  the  words  "mIoo."  and  "suit"  in 
statutes  of  limitation  are  synonymous.  See  Ao- 
TioK;  Equrrr. 

SUITE,  swet  (Fr.,  succession,  following),  or 
Pabtita.  In  music  one  of  the  oldest  of 
cyclical  forms.  It  had  its  origin  in  the  six- 
teenth century,  when  the  Stad^feifer  b^ian  to 
perform  several  national  dances  in  soeeeaaiott, 


Digitized  by 


Google 


SXTK 


649 


SUZJKAV  KOimTAIHS 


wUd  mre  of  contraBting  tempi,  but  all  in 
the  same  key.  During  the  eerenteenth  century 
Qerman  compoeere  for  the  pianoforte  applied 
the  name  partita  to  their  doubles  (a  aeries  of 
Tariations).  (See  Vabiatiok.)  The  form 
reached  its  culmination  in  the  suites  of  J.  S. 
Bach.  Hie  style  of  the  suite  is  not  so  much 
contrapuntal  as  el^;ant.  The  four  obligatory 
movementa  are:  (1)  allemande,  (2)  courante, 
(3)  sarabande,  (4)  gigue.  As  a  rule,  however, 
there  were  more  movei^iitaT  which  were  inserted 
after  the  sarabande.  Such  additional  move- 
ments  were  known  as  intermezzo  (q.v.)-  In 
modem  timee  composers  have  also  written  suites 
for  orchestra,  which,  however,  but  slightly  re- 
semble their  prototypes.  Some  of  the  move- 
ments are  not  dance  forms,  and  tiie  principle 
of  contrasting  keys  !■  also  introduced.  See 
Dawciwo,  Modem  Danoet;  Sonata. 

SUK,  Bfk,  J06EP  ( 1874-  ) .  A  Bohemian 
Tioliniat  and  etHnpoeer,  bom  at  EfeCovic.  He 
bM;an  his  musical  studies  with  his  father  and 
later  entered  the  Prague  Conservatory,  where 
be  studied  violin  with  Bennewitz  and  composi- 
tion with  KnittI,  Streeker,  and  DvoMk,  whose 
daughter  he  sulweqnently  married.  In  1802  he 
became  a  member  (second  violin)  of  the  famous 
Bohemian  Quartet.  Later  he  also  appeared  fre- 
fflnntly  as  a  coneerfc  condnetor.  Hli  works  in- 
elude  two  symphoiiea  (E  flat  and  E  minw) ; 
Serenade  for  strings;  Bohersso  PheMtastique;  a 
imnphonic  poon,  Praga;  incidental  music  to 
Zapor's  Rdduts  und  MahMlena  and  Beyer's  Pod 
jabloni  (Under  the  Apple  Tree) ;  some  note- 
worthy chamber  music;  and  the  opera  Leeur 
pdn  (The  Master  of  the  Foresta),  produced  at 
Prague  in  1903. 

SUKASAFTATI,  shB5lEAHAp^t»  (Skt., 
70  [stories]  of  a  parrot).  A  odleetion  of 
Sanricrit  prose  storiee,  70  in  number,  told  hy 
a  parrot  to  the  wife  of  a  merchant  who  Is  away 
on  his  travels.  She  Is  inclined  to  be  adulterous, 
and  consults  the  parrot  regarding  her  plans. 
The  bird  pretends  to  approve  of  her  intentions, 
but  points  out  to  her  tbe  dangers  of  detection, 
and  induces  her  to  promise  not  to  meet  any 
lover  nnleu  she  can  extricate  herself  as  M-and- 
ao  did.  This  rouses  her  curiosity,  and  the 
parrot  tells  the  story  as  far  as  the  dilemma, 
when  he  asks  her  what,  in  her  opinion,  the  per- 
son involved  ought  to  do.  Unable  to  make  a  suit- 
able goees,  she  promises  to  remain  at  home  that 
night  on  condition  that  the  parrot  will  tell 
her  the  answer  the  following  evening.  In  this 
way  70  days  pass  until  her  husband  returns: 
The  story  is  very  popular  in  India  and  has 
been  translated  into  Persian  as  the  TUflnilmah. 
Tbe  Sukasaptati  exists  in  two  recensions.  The 
shorter  one  was  edited  {lieipzig,  1893)  and 
translated  (Kiel,  1894)  by  R.  Schmidt,  who 
also  edited  ( Munich,  1890 )  and  translated 
(Stuttgart,  1899)  the  longer  version.  Consult: 
Schmidt,  Ueber  die  Sitka^tati  (Halle,  1898); 
Victor  Henry,  Lee  Iitt4ratwe9  de  I'Inde:  ean- 
aorH-pdli-prdcrit  (Paris,  1904) ;  A.  A.  Mac- 
donell,  History  of  Sanskrit  Literature  (London, 
lOlS).  A  sdectim  from  this  collection  of 
stories  has  also  been  published  under  the  title 
The  Snehanted  Parrot  by  Wortham  (London, 
1011). 

SVKHAVATI,  s53k-htl'v&-te'  (Skt.,  blissful). 
The  Land  of  Bliss  into  which  those  Buddhists 
are  rebom  who  believe  in  Amitabha  Buddha, 
the  Buddba  of  boundless  light,  life,  and  mercy, 
Inrented  by  tiie  founders  of  the  Northern  or 


Mahayana  (q.v.)  8eho<4.  It  is  situated  in  some 
far  distant  world  s^wrated  from  this  world 
by  tens  of  millions  of  Buddha  worlds,  and  is 
presided  over  by  Amitabha.  Here  there  is  no 
difference  between  gods  and  men.  There  is  no 
sin,  no  hunger,  nor  pain  of  any  kind,  and 
neither  summeii  nor  wmter,  no  day,  no  ni^t. 
To  attain  to  thi»>|Muradi«e  good  deeds  in  this  life 
are  not  necessary.  ^Simple  tmst  In  the  mer^  of 
Amitabha  Is  sniBcient.  Amoiuf  the  common 
people  this  doctrine  has  superseded  the  doctrine 
of  Nirvana  (q.v.).  Consult  D.  T.  Snzuki,  Out- 
Mwes  of  MahAy6na  Buddhtem  (London,  1907). 

SUKUOKLINOV,  sSJ^'KOmlyA-nOf,  VUDIHIB 
ALCXAiTDBOvrrCH  (18S2-  ).  A  Russian  gen- 
eral. During  tlie  Russo-Japanese  War  he  com- 
Buin<ted  the  forces  guarding  Russia's  western 
frontier,  and  afterward  held  various  military 
positions  in  Russian  P<rtand  and  on  the  Prus- 
sian frontier.  As  Cktvemor  of  Kiev,  he  l)eeame 
notorious  for  his  inflictions  of  tiie  death  penal^. 
He  succeeded  General  Rudlger  as  Minister  of 
War  in  1909,  redcmfa^  this  post  in  191S,  dur- 
ing tbe  Ehiropean  War.  As  heftd  of  the  Officers* 
Cavalry  School  SuUiomlinov  provided  thoroughly 
practical  training  and  1^,  throwing  open  the 
Academy  of  the  General  Staff  to  a  larger  body 
of  military  students,  he  promoted  efficient  mili- 
tary training.  During  his  ministry  he  was 
permitted  to  expend  almit  $300,000,000  annually 
on  tbe  service,  which  he  raised  to  extraordinary 
efficient.  Among  the  specific  achievements  to 
his  credit  were  the  organization  of  a  first-class 
school  of  military  aviation,  the  opening  of  a 
school  for  railroad  engineers,  and  the  £velop- 
ment  of  an  effective  coups  of  army  automobilists. 
Sukhomlinov  became  known  as  "the  Russian 
Kitchener.'*  Consult  V.  D.  Doumbadze,  Ruttia't 
War  Mmieter  (Eag.  trans.,  London,  19IS). 

SUIiEDCAN,  ^Ul-man^  A  TnrkiBh  mltan. 
See  SM.TMAN  II. 

SVLEIMANISH,  mt-Wmk-rO^e.  A  town 
of  the  Vilayet  of  Mosul,  Turkey  In  Ada,  130 
miles  southeast  of  Mosul.  It  commands  several 
trade  routes  between  Mesopotamia  and  Persia 
and  is  an  important  military  station.  Popula- 
tion, about  10,000. 

STTLEXUAJT  PASEA,  AB^nA-mfin'  p&-flb&' 
(c.1840-92).  A  Turiciah  cmeral,  bom  at  Con- 
stantinople. He  was  trained  at  the  military 
school  in  Constantinople,  entered  the  army,  be- 
coming major  in  1807,  when  he  served  in  Crete. 
In  1873  be  was  a  colonel  and  instructor  in 
tbe  military  school,  of  which  he  later  became 
Bubdirector,  with  the  rank  of  general  of  brigade, 
in  1874.  He  took  part  in  the  deposition  of 
Abdul  Aziz,  May  30,  1870,  and  was  made  gen- 
eral of  division  \w  Amurath  V.  In  1877  he 
was  made  marshal.  In  the  early  part  of  the 
RuBBO-Turkish  War  (q.v.)  he  fonnit  agalnsi 
General  Gurko,  whom  he  defeated  at  Eski- 
Zaghra  (July  31-Aug.  1,  1877)  and  forced  to 
retreat  into  Uie  Balkans,  failing  in  his  attempts 
to  command  the  Shipica  Pass.  From  October  to 
December  he  commanded  the  Turkish  army  of 
the  Danube  and  was  then  intrusted  with  the 
command  of  the  Turkish  forces  south  of  the 
Balkans.  At  PhilippopoliB,  Jan.  15-17,  1878, 
he  met  defeat.  This  led  to  a  sentence  of  im- 
prisonment, but  be  was  aftwward  pardoned. 

STTLTONAIi.    See  Sitlpboital. 

STTLIUAN  (BSC'te-manO  MOUNTAINS.  A 
range  of  mountains  in  India,  separating  the 
provinces  of  Baluchistan  and  Pirn  jab  (Map: 
India,  A  2 ) .  It  forms  part  of  the  east  boundary 
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of  the  great  Iranian  Hataau,  towards  which  it 
sends  numerous  Bpurs,  while  on  the  east  it 
falls  steeply  into  toe  Indus  valley.  Its  highest 
point,  the  Kaisargarhf  has  an  altitude  of  11,300 
feet 

SXrXJKA,  UStf-l^Bk.  The  central  arm  of  the 
delta  of  the  Danube  (Map:  Balkan  Pwiinsnla, 
O  2).  Though  not  uie  Urgeet  in  volume,  it 
it  the  principal  channel  for  navigation  and  has 
been  made  navigable  for  the  largest  vessels  by 
means  of  Urge  Jetties  and  other  engineering 
works.  The  European  Commission  of  the  Dan- 
ube has  deepened  snd  corrected  it  so  that  at 
Sulina  the  depth  has  been  increased  from  9  to 
24  feet,  and  below  Bralla  the  maximum  depth 
frran  8  to  18%  feet,  while  by  oanaliutkm  the 
navigation  has  been  shortened  from  46^4  to 
38%  nautical  miles. 

EnrLIOTES,  «JQn«-&ts.  A  tribe  of  Turkish 
subjects  of  mixed  Qreek  and  Albanian  blood, 
who  derived  their  name  from  the  Suli  Mountains, 
near  Parga,  in  Epirus,  to  which  they  fled  from 
the  Turks  in  the  seventeenth  century.  Their 
persistent  opposition  to  Turkish  rule  brou^t 
them  into  constant  trouble  and  won  for  them  a 
reputation  for  brave^  and  patriotism.  Over- 
come in  1803  by  All  Pasha  of  Janina,  titer  left 
their  mountains  and  fled  to  the  islands  off 
their  native  shore.  Frcnn  here  the  Snliotes 
were  driven  by  the  Sultan  to  their  old  mountain 
retreats  and  to  the  island  of  Cephaltmia.  Later 
they  are  found  warring  on  the  side  of  Qreek 
independence,  their  most  celebrated  leader  being 
Marco  Bozzaris  (q.v.)-  Many  of  them  have 
migrated  into  Greece.  Consult  Perrhaebos, 
Biwtnry  of  Bvli  and  Poi^  (Ltmdon,  1823),  and 
Lttdemann,  Der  8iaiotei^ri«g  (Leipzig,  1826). 

SITLEY.    See  Cast. 

Stn/IiA  (Hedj/aarum  ooronarwm).  A  peren- 
nial l^uminous  fodder  plant,  native  of  southern 
Italy  and  similar  Mediterranean  regions,  where 
it  has  been  in  cultivation  since  about  1766.  It 
is  a  leafy  plant  four  to  six  feet  tall,  bearing 
numerous  clusters  of  showr  flowers.  Because  it 
is  suscqitible  to  frost  it  is  adapted  to  few 
refdons  of  the  United  States. 

BUL'LA,  Lucius  Cwneuus  (sumamed 
Fkux  )  (138-78  B.C.).  A  Roman  general  and 
statesman,  bom  at  Bome  of  a  family  belonging 
to  the  Gens  Cornelia.  In  107  B.C.  he  was 
elected  qusestor,  and  sent  to  Africa  with  cavalry 
that  the  consul  Marius  (q.v.)  required  for 
prosecuting  the  war  with  Jugurtha  (q.v.).  He 
uiduced  Boochus,  the  Mauretanian  King,  to  sur- 
render Jugurtha  (106  B.O.).  In  tiie  campaigns 
that  followed  (104-101  B.O.)  against  the 
Cimbri  and  the  Teutones,  Sulla's  reputation 
continued  to  rise.  For  several  years  after  the 
destruction  of  the  barbarians  Sulla  lived  quietly, 
taking  no  part  in  public  affairs;  but  in  93  B.o. 
ne  won  the  {H-setoruiip  by  a  liberal  distributicm 
of  money  among  the  people.  Next  year  he  was 
salt  to  Cilicia  as  pn^rntor,  to  put  AriohaTcanes 
back  on  the  throne  of  Cappadocia,  from  which 
he  hsMi  been  driven  by  Mithridates.  In  the 
Social  War  (q.v.)  the  successes  of  Sulla  threw 
tiiose  of  lilnriuB  into  the  shade,  and  the 
mortification  of  the  latter  was  bitter.  In  88 
B.C.  Sulla  was  elected  consul  with  Q.  Pompeius 
RufuB,  and  the  Senate  conferred  on  him  the 
command  of  the  Mithridatic  War.  Allying  him- 
self with  the  tribune  P.  Sulpicius  BuTus,  a 
political  adventurer  in  difficulties,  Marius  placed 
himself  at  the  head  of  the  new  Italian  party, 
on  whom  the  rights  of  Bomon  dtizenship  had 


been  conferred,  and  Sulla  was  competed  to  flea 
to  his  camp  at  Nola  in  Campania.  There,  find- 
ing the  soldiers  full  of  enthusiasm,  he  resolved 
to  lead  them  against  the  pseudo-government  at 
Rome.  The  Marian  party  was  overthrown  and 
Marine  fled  to  Africa.  Sulla  was  in  the  East, 
87-88  B.a,  and  finally  foroed  Mitiuridates  to  ne 
for  peace,  and  returned  to  Italy  8S  kjo.  Itbrlw 
was  now  dead,  but  his  party  was  strong  and 
a«ain  in  revolt;  yet  before  the  close  of  S  B.a 
the  Marian  party  in  Italy  was  utterly  crushed. 
In  Spain,  however,  it  held  out  under  Sertorius 
(q.v.).  Sulla  caused  himself  to  be  appointed 
dictator,  an  office  which  he  held  until  79  b.o. 
In  81  came  the  fearful  period  of  the  proscrip- 
tionst  tho  object  ot  which  was  to  extinate  the 
Ibrian  party.  His  dletatoraliip  was  signaUzed 
by  the  franung  of  a  series  of  laws  the  design 
of  which  was  to  restore  the  ancient  power  of 
the  senate  and  the  aristocracy.  Consult: 
Plutarch.  Ufe  of  SuUa,  edited  by  H.  A.  Holden 
(New  York,  1886) ;  A.  H.  Beesly,  The  Oracohi, 
Slaritu,  and  Bulla  (ib..  1878);  C.  W.  Oman, 
Bevm  Roman  Btatetmm  (London,  1902) ;  and 
the  article  "ConwUns  IH,*"  in  Frindrioh  LObker, 
BeaUearikon  dea  fcloseisdkew  AftertuuM,  vol.  i 
(8th  ed.,  Leipzig,  1914). 

SUJ/LTVAs.  A  city  and  the  county  seat  of 
Moultrie  Co.,  111.,  SS  mues  southeast  of  Decatur, 
on  the  Wabash,  the  Chicago  and  Eastern  Illinois, 
and  the  Illinois  Central  railroads  (Map:  Illi- 
nois, G  6).  It  contains  the  Illinois  Mascmia 
Home  and  Hospital,  and  has  grain  elevators, 
a  flour  mill,  machine  shops,  and  »  planing  mill. 
Pop^OOO,  2399;  1910,  2621. 

BULLIV'Aif .  A  oi^  and  the  oonn^  seat  of 
Sullivan  Co.,  Ind.,  86  miles  south  of  Terre  ^ute, 
on  the  Chicago  and  Eastern  Illinois*  the  Illinois 
Central,  and  the  Chioago,  Terre  Hant^  and 
Southeastern  railroads  (M^p:  Indiana,  C  6). 
It  is  a  shipping  point  for  coal,  grain,  and  live 
stock;  ana  manufaetnrea  woolen  goods  and 
brushes.  The  town  has  a  Carnegie  library,  an 
Elks  home,  and  a  ci^  hospitaL  Pop.,  1900, 
3118;  1910,  4116. 

STTLLZVAK,  Sb  ABTHCIt  SnTHOtm  (18^ 
1900).  A  distinguished  English  eomposer.  He 
was  bom  in  London  of  Iriu  parent^  'Maj  18, 
1842.  In  1866,  at  the  age  of  14,  Sullivan  won 
the  Mendelssohn  scholardiip,  then  recently  es- 
tablished. In  1868  he  went  to  Leipzig,  where 
he  studied  at  the  ciNuervatory.  His  incidental 
music  to  Shakespeare's  Tempett  was  hie  last 
work  at  the  conservatory,  and  was  first  heard 
in  En^^d  in  1862,  a  few  days  after  his  arrival 
in  the  country.  After  holding  organ  appoint- 
ments at  St.  Michael's  and  SC  Pner's  he  was 
appointed  professor  of  the  pianoforte  and  bal- 
lad singing  at  the  Crystal  Palace  School  of  Art. 
In  1876-81  be  was  director  of  the  National 
Training  School  for  Music.  Cambridge  (1876) 
and  OxKtrd  (1870)  honored  bim  with  tite  d^ree 
of  Mus.  Doe.,  and  in  1888  he  waa  knighted. 
He  died  in  London.  Nov.  22»  1900.  Bis  first 
great  success  in  compositicm  was  his  "Oipheus 
with  His  Lute,"  which  waa  soon  followed  by 
"The  Lost  Chord."  He  was  meanwhile  engaged 
on  more  serious  work,  and  in  1864  the  cantata 
Keniltporth  was  produced.  Then  came  the  iSfjm- 
phony  in  E  (1866),  the  overture  In  Memoriam 
(1866),  The  Prodigal  Bon  (1869),  Light  of  the 
World  (1873),  The  Martyr  of  Antio<^  (1880), 
The  Golden  Legend  (1886),  and  the  grand  opera 
Ivanhoe  (1801).  He  is  held  in  greatest  repute, 
however,  for  Ids  llj^t  operas,  several  M  miieb 
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are  veritable  genu.  But  it  should  be  said  that 
their  perenni^  succesa  ia  the  tribute  paid  no 
less  to  Sullivan's  music  thau  to  the  inunitable 
lilffettM  of  hid  collaborator  W.  S.  Gilbert  (o-v.). 
The  principal  works  are:  Trial  by  Jury  (1875) ; 
TheSor^irer  (1877)i  H.  M.  8.  Pmafore  (1878); 
PvnUea  of  Pmiminee  (1880);  Patieiue  (1881); 
/oIotrtAe  (1882) ;  Tke  Mikado  (1885) ;  The  Yeo- 
men of  the  Guard  (1888);  Tke  Oondolien 
(1889);  Utopia  (1893);  The  Beauty  Stone 
(1898);  The  Rote  of  Pereia  (1899);  and  The 
Emerald  lale  (posthumous,  completed  by  E.  Ger- 
man, 1901 ).  Sullivan's  music  is  essentially  lyric 
in  quality,  and  he  was  exceptitmally  fluent  in 
melody  as  well  M  a  master  of  dainty  orchestra* 
tlon.  His  early  tivininc  in  the  school  of  Snv- 
lish  church  mudc  left  its  imprint  on  all  his 
sacred  compositions,  and,  mdeed,  on  his 
operettas  also.  Consult:  Arthur  Lawrence,  Bir 
A.  Bulliva^i,  Life-etory,  Lettere,  and  Remimie- 
ceneee  (Lcmdon,  1900) ;  B.  W.  Findon,  Sir  A. 
Sullivan,  Bie  Life  and  Mueio  (ib.,  1903) ;  H.  S. 
Wyndham,  Arthur  Sullivan  (ib.,  1904) ;  Cellier 
and  Bridfman,  OUbert  and  Sullivan  and  their 
Operaa  (Bosttm,  1014). 

BTrZ.LIVAy,  JiawAMD  (1832-1902).  A 
Canadian  Anglican  bishop.  He  was  born  at 
Lurgan,  Ireland,  and  graduated  at  Trinity  Col- 
Dublin,  in  18S7.  Going  to  Canada  in 
1^,  he  was  ordained  a  priest  of  the  Church  of 
England  in  Canada  in  1859,  and  in  1862  be- 
came assistant  rector  of  St.  George's  Church, 
Montreal.  In  1868-78  he  was  rector  of  IVinity 
Church,  Chicago,  and  in  1878-82  rector  of  St. 
George's,  Montr^L  In  the  latter  year  he  was 
appointed  Biahop  of  Alsoma,  but  in  1896  re- 
signed the  bishopric  and  became  rector  of  St. 
James'  Cathedral,  Toronto.  He  belonged  to  the 
evangelical  school,  and  attained  a  wide  reputap 
tion  as  a  pulpit  orator. 

SITLLIVAH,  Jaues  (1744-1808).  An  Amer- 
ican jurist  and  politician,  bom  at  Berwick, 
Me.  He  was  admitted  to  the  bar,  and  in  1770 
was  appointed  kii^s  attorney.  In  177S  he  was 
a  member  of  the  Massachusetts  Provincial  Con- 
gress, and  was  one  of  three  etmmiissionera  dis* 
patdwd  on  a  secret  mission  to  Tioonderoga. 
From  1776  to  1782  he  was  a  judge  of  toe 
Simerior  Court,  and  in  1784-85  a  Mawachusetts 
delegate  to  the  Continental  Congress.  For  many 
terms  he  was  a  member  of  the  State  L^sla- 
ture,  in  1787  was  a  member  of  the  executive 
council  and  a  probate  Judge,  and  from  1790 
to  1807  vn»  Attorney-Gowral.  In  1807  and 
1808  he  was  Democrauc-Rmublioan  Govenmr  of 
Massadtusetts.  He  published  Oheerwttione  on  the 
Oovemment  of  the  United  Statet  (1791);  The 
Altar  of  Ba<U  Thrown  Down  (1795) ;  ImipartiaX 
Aevieto  of  the  Gaueee  of  the  French  Revolution 
(1795).  Consult  T.  C.  Amory,  Life  of  Jamea 
SuUivoin  (Boston,  1859). 

8UXLIVAN,  jAMxa  Edwabd  (1860-1914). 
An  American  athletic  oflBeial  and  pnblishtf,  bom 
in  New  York  City.  In  1877-84  ne  won  a  long 
series  of  victories  in  walking  and  running  con- 
tests. Of  the  Amateur  Athletic  Union  of  the 
United  States,  which  he  organized  in  1889, 
he  was  president  in  1907-09,  and  for  25  years 
he  officiated  at  American  track  meets  and  field 

Simes.  He  was  prominently  identified  with  the 
lympic  games  (See  Oltupic  Games,  Modem 
Olympio  Gomes) ,  in  the  rerival  of  which  he  had 
an  important  part,  and  with  the  athletics  at 
all  tiie  great  American  exposititms  from  1893. 
He  founded  Hha  Athletio  yewt,  one  ot  the  first 
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papers  of  the  sort  in  the  United  States,  and  (or 
many  years  was  editor,  and  later  president,  of 
the  2feu!  York  Sporting  Timea.  In  addition, 
Sullivan  published  Spaldm^e  Athletio  Lifrrory, 
edited  SfMlding'a  Offioiai  Athletio  Almanac,  and 
wrote  The  Olym^  Oamee,  Btockholmt  1912 
(1012).  He  was  called  the  "father"  of  Ameri- 
can amateur  athletics. 

SULLIVAN,  John  (1740-06).  An  Ameri- 
can soldier,  bom  at  Berwidc,  1^  In  June, 
1776,  he  was  appointed  brigadier  general  by 
Congress.  During  the  siege  of  Boston,  wiut 
Goieral  Greene,  he  commanded  the  left  wing 
imder  Gen.  Charles  Lee,  and  on  June  4,  1770, 
took  command  of  the  army  in  Canada,  whence, 
after  being  defeated  at  Three  Rivers,  he  re- 
treated to  New  York.  On  Angnst  10  he  be- 
came a  major  general,  and  on  the  27tii  served 
with  distinctitm  at  the  battle  of  Long  Island 
(q.v.),  but  was  taken  prisoner.  He  was  ex- 
changed and  served  at  Trenton,  Princeton, 
Brandywine,  and  Gennantown.  In  1778  he 
acted  with  D'Estaing  iwainst  Newport,  and  de- 
cisively defeated  the  En^^sh  at  Butt's  Hill 
on  August  29.  In  1779  he  marched  into  western 
New  York  and  effectually  subdued  tike  Iroqut^ 
Resigning  from  active  du^  late  in  1779,  he 
servM  in  the  Continental  Congress  in  1780-81, 
waa  Attorney-General  of  New  Hampshire  from 
1782  to  1786.  was  President  of  the  State  from 
1786  to  1789,  and  was  United  States  District 
Judge  from  1789  to  1795.  Consult  his  Life  by 
Peabody  in  Sparks,  American  Biogroj^,  yo\.  iii 
(new  ed..  New  York,  1902);  Amwy,  Military 
Servioee  and  Publio  Life  of  Qenmu  John  Bm- 
livan  (Boston,  1868) ;  and  Journal*  of  tha  UUi- 
tary  Eccpedition  AgaAnat  the  Sia  Natione  (Au- 
burn, N.  Y.,  1887). 

SULLIVAN,  John  L(awbbitob)  (1858- 
).  An  American  prize  fighter,  born  in  Bos- 
ton, Mass.  In  1880  he  defeated  George  Booke, 
and  two  years  afterward  he  beat  Ryan  in  nine 
rounds.  In  1887  he  fought  a  draw  ■mth  Cardiff; 
in  1888  loiwht  a  draw  with  Mitehdl  at  Chan- 
tilly,  near  ^iris;  and  in  the  noct  year,  in  Mis- 
i^ssippi,  in  a  76-round  fi^^^  defeated  Kilrain, 
winning  the  American  championship  and  a  dia- 
mond belt  offered  by  a  sporting  paper.  In  1892 
he  met  Corbett  at  New  Cnrleans  and  was  defeated 
in  the  twenty-first  round,  thereby  losing  the 
championship  title.  Later  he  became  an  advo- 
cate of  prohibition,  asserting  that  his  use  of 
liquor  had  been  responsible  for  his  defeat  in 
the  ring:  Consult  ms  lAfe  and  Bamimieeenoee 
of  a  Nineteenth  Oentwy  Gladiator  (Boston, 
1892). 

SULLIVAN,  BOBIBT  Buowm  (1802-63). 
A  Canadian  statesman  and  jurist.  He  was 
bora  at  Bandon,  Ireland,  went  to  Canada  with 
his  father  in  1819,  and  settled  at  York 
(Toronto).  He  was  called  to  the  bar  in  1828, 
practiced  law  in  Vittoria  and  later  in  Toronto. 
Bred  a  Liberal,  SiUlivan  at  hie  entrance  upon 
public  life  had  been  led  to  modify  his  political 
views,  and  soon  came  to  identify  hlmsdf  with 
the  Conservativee.  He  was  elected  Mayor  of 
Toronto  in  1835,  and  in  1636  was  appointed  a 
'member  of  the  provincial  executive  council 
by  the  Lieutenant  Governor,  Sir  Francis  Bond 
Head,  of  whom  he  became  a  trusted  political 
adviser.  He  served  in  the  militia  during  the 
n^)ellion  of  1837-38,  and  was  appointed  a  mem- 
ber  of  the  Legislative  Council  of  Upper  Canada 
in  1880.  The  real  test  ai  his  aUlity  and  char- 
acter came  with  the  larger  issues  inrohred  in 
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the  Act  of  Union  in  1841  (se«  Caitada,  Bia- 
torjf),  Sullivan  was  a  member  of  the  first 
adminiBtration  after  this;  but  because  he  vas  a 
ConeerratiTe  his  presence,  with  that  of  others, 
was  objected  to  by  Robert  Baldwin,  the  Premier, 
who  resuned.  Sullivan  remained  in  ofBoe,  and 
in  the  mwt  Lafontaine-Baldwin  administration 
(1841-43)  was  president  of  the  council,  by  ms- 
ceptiag  which  positifoi  he  apparently  repudiated 
his  former  political  faith.  Nevertheless  he  soon 
became  more  In  sympathy  with  Liberal  members 
of  the  cabinet  and  resigned  with  them  upon  a 
serious  difference  of  opinion  with  the  Governor- 
General,  Sir  Charles  Metcalfe.  Canada  was  now 
virtually  without  a  responsible  administration, 
the  country  beinff  divided  into  two  parties, 
tiiose  who  favored  and  those  who  opposed  the 
autocratic  Toryism  of  Sir  Charles  Metcalfe. 
Sullivan  at  this  time  did  the  most  noteworthy 
service  of  his  career  by  a  brilliant  defense  of 
parliamentary  government  in  a  series  of  letters 
contributed  to  the  Toronto  Ewaminer  under  the 
signature  "Legion."  In  the  second  Ijafontaine- 
Baldwin  government  (1848-51)  he  was  Provtn- 
eial  Secretary  for  Upper  Canada  till  1848  and 
thereafter  was  a  puisne  judge  of  the  Court  of 
Queen's  Bench  for  Upper  Canada.  He  was  de- 
scribed by  authoritative  writers  as  probably  the 
most  brilliant  man  known  to  the  Canadian  his- 
tory of  his  time.  As  an  orator  he  was  without 
a  rival,  but  the  effect  of  his  eloquence  and  de- 
bating  power  was  somewhat  weakened  by  a  lack 
of  stMdfast  conviction.  Consult  J.  C.  Dent,  The 
LMt  Fortjf  Team  (Tonmto,  1881). 

SUIXXVAJT,  Thoicas  Babbt  (1824-91).  A 
British  tragedian,  bom  in  Birmingham.  He 
was  brouj^t  up  in  Cork,  where  he  made  his  ap- 
pearance on  the  stage  before  1840.  He  joined 
the  company  of  the  Theatre  Royal,  Edinburgh, 
and  remained  there  several  seaeons,  advancing 
rapidly  in  his  profession.  In  1852  he  appeared 
at  the  Haymarket  Theatre,  London,  in  Hamlet, 
the  part  in  which  he  was  on  the  whole  most  sue* 
cesBTul,  thou^  his  BsverlOT  in  The  Gamester 
was  very  hif^ly  jpnised.  Consult  Arthur  Law- 
rence, Barry  Buoimm:  A  BwgrapMeal  Sketch 
(London,  1893). 

STTLXiZVAH,  Thomas  Rdsskll  ( 1849-  ) . 
An  American  novelist  and  dramatist,  bom  in 
Boston.  He  was  educated  at  the  Boston  Latin 
School,  passed  the  years  1870-73  In  Europe, 
was  then  for  16  years  connected  with  a  firm 
of  Boston  iHuikers  as  clerk  and  cashier,  and 
after  1888  devoted  himself  to  literature.  The 
National  Institute  of  Arts  and  Letters  elected 
him  to  membership.  He  wrote,  notably:  Roaea 
of  Shadow  (1885) ;  Dav  and  Jfight  Btoriea  (two 
series,  1890  and  1893) ;  Tom  Bylveeter  (1893) ; 
Are  et  Vita  ( 1898 ) ;  The  Courage  of  Conviction 
(1902) ;  Botton  Old  and  yew  (1912) ;  The  Band 
of  Petrarch  { 1913) ;  and  several  plays,  of  which 
the  more  noteworthy  are  The  Catapano  (1881), 
a  dramatization  of  Dr.  Jekyll  and  Mr,  Hyde 
( 1886 ) ,  and  Merely  Players  ( 1886 ) . 

SUIiLITAN,  TiHOTBT  DAimx  (1827-1914). 
An  Irish  journalist  and  legislator.  He  was  bom 
at  Bantry,  County  Cork.  He  early  wrote  for 
the  Dublin  newspapers,  vigorously  advocating 
Irish  Home  Rule.  Later  he  became  identified 
with  the  I>and  League  (q.v.).  In  1880,  with 
Charles  Stewart  Pamell  (q.v.)  and  others,  he 
was  arrested  and  tried  in  Dublin  for  his  L^igue 
activities,  but  was  freed  by  the  disagreement 
of  the  junr  in  January,  1881.  He  became  promi- 
nent in  we  Home  Rule  propaganda,  delnrering 


many  speeches  in  Ireland  and  Great  Britein. 
Between  1880  and  1900  he  was  a  Nationalist 
member  of  the  House  of  Commons  succeseivelv 
for  Westmeath,  DuUin  City,  and  West  Donegal. 
B»  was  elected  Lord  Mayor  of  Dublin  in  1886 
and  1^7.  In  1888  he  was  imprisoned  for  two 
months  in  Tullamore  jail  for  publishins  reports 
of  branches  of  the  Land  League  which  had  been 
suppressed  under  the  Coercion  Act;  and  in 
1889  he  was  examined  before  the  Pamell  Com- 
mission. His  publications  include:  Bongs  and 
Poems  (new  ed.,  1901);  Recollections  of 
Troubled  Times  in  Irish  PoUtios  { 1906) ; 
Bantry,  Btnkaom  emd  the  0'5wtUoa»  Sept 
(1908). 

SULLIVAJr,  Sm  WnxiAH  Wimm  (1843- 
).  A  CanMian  statesnan.  He  was  bora 
at  New  Lond<m,  Prince  Edward  Island,  was  edu- 
cated at  St.  Dnnstan's  Coll^,  and  was  called 
to  the  bar  in  1867.  He  was  elected  a  Con- 
servative member  of  the  Provincial  Legislature 
and  sat  therein  until  1889;  was  Premier  and 
Attorney-General  in  1879-89,  and  in  1889  be- 
came chief  justice  of  the  Province  and  local 
judge  in  Adrolrsity.   In  1914  he  was  knighted. 

SULLXTAJT'S  VSLAJSm.  An  island  at  the 
entrance  to  Charleston  harbor,  the  site  <A  Fort 
Bloultrie  (q.v.). 

SXn/IJVANT,  WnxxAH  Stasuito  (1803- 
73).  An  American  botanist,  the  founder  of 
American  tvyology.  He  was  ))om  at  Franklin- 
ton,  Ohio,  studied  at  Ohio  Universify,  and  in 
1823  graduated  at  Yale.  In  1840  he  published 
a  Ca*<Uogue  of  PUmit  m  the  Tiotnify  of  Coltim- 
hus,  Ohw,  and  tiiereafter  qieeialiied  in  the 
cryptogamou*  plants.  Musoi  Alleghanienaea 
(1845)  was  followed  in  1846  and  1849  by  con- 
tributions to  the  Memxivn  of  the  American 
Academy  of  Sciences  "On  the  Bryology  and 
Hepaticology  of  North  America,"  and  by  a  valu- 
able addition  to  Gray's  Manuai  on  the  mosses  of 
the  northern  United  States,  published  separately 
in  1856  as  The  Musoi  and  SepatiiXB  of  the 
United  States  East  of  the  Missiatdppi  River.  In 
the  same  year,  with  the  help  <A  Lesqverenx, 
he  puUishea  Jfusoj  BoreaU-Amerioani  EMioeaU. 
loones  Muscorvm  (2  vols.,  1884-74),  containing 
120  valuable  copper  plates,  is  probably  Butlf 
vant's  greatest  work. 

SUL^T,  Jaues  (18^-  ).  An  English 
psycholo^st,  bora  at  Bridgwater,  Somersetshire. 
He  was  educated  at  the  Independent  College  in 
Taunton,  at  Re^ient's  Park  Collie,  Ixmdon,  and 
at  GMtlngen  and  Bm-Un.  Until  1892  he  served 
as  lecturer  in  the  College  of  Preceptors,  London, 
and  in  that  year  became  professor  of  the  philos- 
ophy of  mind  and  logic  in  University  College, 
London.  He  retired  In  1903.  Sully  published 
both  general  treatises  and  special  studies  in 
psych^ogy,  the  most  important  being:  Sensa- 
tion and  Intuition  (1874);  Illusions  (1881); 
Outlines  of  Psychotoga^  (1884;  4th  ed.,  under 
the  title  Teachers'  Bandbook  of  Ptveftolo^, 
1903  ;  6th  ed.,  1909);  The  Buman  Mind:  A 
TetBt-Book  of  Psychology  (1892);  Studies  of 
Childhood  (1896);  Essa^  on  Laughter:  Its 
Forms,  its  Causes,  its  Deoelopmeni,  and  its 
Value  (1902).  He  also  wrote  Italian  TravH 
Sketches  (1912).  Sully  became  known  as  one 
of  the  most  eminent  of  modem  English  psychol* 
Offiste;  his  work  carries  on  the  best  traditions 
of  the  English  school,  but  Is  characterized  by 
its  breadth  and  by  careful  recognition  of  the 
deveIo[aneut  of  psychological  seiMiee  <m  the 
Continent. 
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SUIXT,  JuLN  Mouncr-.  See  Motnm-SvLLT, 
Jeai*. 

STTLLYf  sg'M',  MAxnauonr  de  B^httke, 
Babon  de  Boskt,  Ddke  de  (1660-1641).  The 
creat  Minister  of  Henir  IV  of  France.  He  was 
born  at  Rocny,  near  Mantes,  the  second  sod  of 
Francois,  Baron  de  Roanj.  He  belonged  to 
a  Protestant  family  and  was  educated  wfth  the 
younv  Henr^  at  we  court  of  Navarre.  This 
was  the  b^finning  of  a  frioidship  and  a  loyal 
service  that  c<mtinued  until  Henry's  death.  He 
escaped  the  Massacre  of  St.  Bartholomew, 
accompanied  Henry  in  bis  flight  from  the  French 
court  (1576),  shared  in  the  campaiffna  asainst 
the  Catholic  League,  distinguishing  himself  espe- 
cially at  Coutras  (1687),  and  became  Henix<^ 
best  adviier.  He  urged  Henry's  acceptance  of 
Catholicism  to  save  the  crown.  Sully,  made  Min- 
ister of  Finance  in  15B7  and  Chief  Intendant 
in  1599,  set  himself  thorou^Iy  to  reform  the 
administration.  He  made  a  tour  through  the 
chief  provincial  districts,  armed  with  absolute 
anthonty,  examined  the  accounts,  dealt  with 
delinquents,  and  replenished  the  treasury  with 
the  wealth  he  recovered.  Sully  brought  the 
affairs  of  the  country  into  order.  From  1697  to 
1609  he  trebled  the  Income  of  the  state.  His 
indefatigable  activity  was  not  oonflned  to 
finance;  he  practically  was  In  supreme  chaivs  of 
the  various  other  brandies  of  the  admlnmra- 
tion,  promoted  agriculture,  encouraged  exports, 
and  constructed  roads  and  bridges.  He  was 
made  Grand  Maater  of  Artillery  In  1001,  and  in 
1606  was  created  Duke  de  Sully.  His  service 
for  the  King  made  him  disliked  by  the  [teople 
for  supposed  severity.  The  Catholics  hated  him 
for  his  religion;  the  Protestants  for  his  re- 
fusals to  sacrifice  the  snullest  jot  of  his  mas- 
ter's interest  for  tiielr  sake.  At  Henry's  death 
he  was  forced  to  resign  his  offices  and  lived  in 
comparative  retirement.  Sully  wrote  M6mwre» 
dea  aages  ei  royalea  £conomie»  ^itat,  domes- 
tiquea,  politiqueg  et  militairM,  de  Henri  le 
Grand,  a  wearisome  work  in  the  form  of  a 
narrative  addissssd  to  himself  by  his  seeretariea. 
It  Is  throu^  these  volumes  that  we  are  made 
acquainted  with  the  great  design  of  Henry 
for  the  federation  of  Europe.  The  edition  in 
Michaud  and  Ponjoulat,  Nouvelle  collection  dea 
m^moires  pow  wrrtr  <k  Vhietoire  de  France,  is 
from  the  original.  Consult  Lavisse,  Sully 
(Paris,  1880),  and  Jean  Oanthereau,  Un  pr^cur- 
seur  financier  "8uUy"  (Toulouse,  1912),  con- 
taining a  bibliography. 

SUI/LT,  Thomas  (1783-1872).  A  portrait 
painter  of  the  early  Amwtean  school.  Bom 
at  Homcaatle,  Linoolnshire,  England,  he  was 
brought  by  his  parents,  who  were  actors,  to 
Charleston,  S.  C,  in  1792.  After  a  desultory 
training  under  a  French  miniature  painter, 
he  removed  to  New  York  in  1606,  and  in  1809 
aft«r  severe  financial  difficulties  he  went  to 
London,  where  he  completed  his  studies  under 
Benjamin  West.  After  nine  months  he  was  com- 
pelled throng  lade  of  funds  to  return  to 
America  and  settled  in  Philadelphia.  In  1837 
he  again  visited  Engluid,  painting  the  portrait 
of  Queen  Victoria  for  St.  Oeorse's  Society, 
Philadelphia.  He  was  one  of  the  best  painters 
of  his  day,  and  his  portraits  display  skillful 
handling  and  warm  mellow  color,  although  they 
are  careless  in  drawing  and  often  nigjping  in 
execution.  Among  his  best-known  portraits 
are  tlK>se  of  Conunodore  Decatur  in  the  City 
Hall,  New  York;  General  Lafayette  at  Inde- 


pendence Hall,  and  George  Frederick  Cooke  at 
the  Pennsylvania  Academy  of  Fine  Arts,  Phila- 
delphia; Thomas  Jefferson  (1821)  at  the  Mili- 
tary Academy,  West  Point;  and  portraits  of 
Charles  Kemble,  Frances  Anne  ^emble,  and 
Rembrandt  Peale,  James  Madison,  Andrew  Jack- 
son, uid  John  Marshall,  in  the  Corcoran  <M- 
lery,  Washii^ton.  He  is  well  represented  in 
the  Metropolitan  Museum,  New  York,  by  nine 
portraits,  mcluding  those  of  his  wife,  daughter, 
and  himself,  a  cnarming  original  sketch  of 
Queen  Victoria,  and  of  "Mother  and  Son."  Con- 
sult C.  H.  Hart  (ed.).  Register  of  Portraits 
Painted  hy  Thomaa  Sully  (Philadelphia,  1909). 

SXriiZiT-PBUDBOMUE,  svW-prv'dAm^ 
Reh£  FBANg(H8  Abkasd  (1839-1007).  A 
French  poet,  bom  in  Paris.  He  was  educated 
for  the  law  and  was  a  student  of  science  and 
philosophy.  In  1865  he  published  Stancea  et 
poimee,  which  won  praise  from  Sainte-Beuve 
for  their  elegiac  sentiment.  E^ncouraged  by  this 
he  devoted  himself  to  poetry.  In  1866  appeared 
Lee  4preuvee,  in  vrhltk  the  sadness  of  unbelief 
is  poignantly  expressed.  Let  aolitudee  (1869) 
and  a  rhymed  translation  of  the  first  book 
of  Liwretius  (1809)  foreshadow  hj  their  depth 
his  great  philosophual  poans  La  juaHoe  (1878) 
and  Le  bonkeur  (1888).  These  two  poems  are 
among  tiie  greatest  efforts  of  French  poetry 
since  Victor  Hugo  and  Lamartine.  Impret- 
aiona  de  guerre  (1870)  deal  with  some  phases 
of  the  Franco-German  War.  Lea  deatina  ( 1872 ) , 
Fame*  tendreaaea  (1876),  and  Le  priame  (1886) 
are  less  philosophic  and  more  personal.  In  1005 
he  published  La  vraie  return  aelon  Paacal. 
Snlly-PrudlKnnme  entered  the  AeaAamy  in  1881, 
and  in  1901  received  one  of  the  Nobd  prises 
in  recognition  of  the  lof^  quaUtles  f>f  his  poetry. 
He  devoted  a  portion  of  this  to  establl^ing  an 
annual  award  for  excellence  among  the  younger 
French  poets.  His  verses  are  thoughtful  and 
often  melancholy.  Open  to  all  impressions,  he 
is  reserved  in  enression. 

Consult:  Ferdinand  Brunetiire,  Po6aie  lyrique, 
voL  ii  (Paris,  1894) ;  Jules  Lemattre,  Lea  con- 
temporaina,  vols,  i,  iv  (lb.,  1896) ;  Gaston  Paris, 
Penaeura  et  poitea  (ib.,  1897);  Ernest  Zy- 
romski,  8uUy-Prudhopme  (ib.,  1897);  Camille 
H^mon,  La  phUoaopMe  de  S%Uly-Prudhoiume 
(ib.,  1907);  also  G.  Walch,  Anthologie  dea 
poitea  frangaia  contemporaina  (ib.,  1906). 

SUI/LTS  TTTT.T.  N&TIOVAL  PABK.  See 
Pabk,  National. 

SXTLHOirA.   See  Soluona. 

SULTHOCTAJTIC  AdS,  or  Thioctakic 
Acid,  HCNS.  A  powerful  onaidc  acid  anak^us 
in  its  composititm  to  the  wut-known  cyanic  acid 
(q.T.),  HCNO,  from  which  it  differs  in  contain- 
ing sulphur  instead  of  oi^gen.  Sulphocyanates, 
i.e.,  salts  of  sulphocyanic  atAA,  may  be  obtained 
by  the  direct  action  of  sulphur  on  cyanides  (i.e., 
salts  of  hydrocyanic  acid) ;  just  as  cyanates 
may  be  obtained  by  the  direct  union  of  cyanides 
with  oxygen.  Thus,  potassium  sulphocyanate 
may  be  oBtaiued  by  boiling  a  solution  of  potas- 
sium cyanide  with  snlphnr.  Free  sulphocyanic 
acid  may  ha  prepared  by  decomposing  bimum  sul- 
phocyanate wiui  sulphuric  acid,  and  distilling 
the  aqueous  acid  thus  obtained  over  warm  an- 
hydrous chloride  of  calcium,  l^e  acid  is  thus 
obtained  in  the  form  of  a  volatile  liquid  with  a 
characteristic  pungent  odor.  Pure  sulphocyanic 
acid  may  be  preserved  for  some  time  if  k«tt 
cold.  At  ordinary  tonperatures  it  rapidly  poly- 
merises, forming  an  amorphous  yellow  substance. 
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Several  suIphooyanateB  are  ^tensively  used  as 
mordants  in  eertain  dyeing  processes.  Hie  prin- 
cipal eomnereiaJ  source  ca  the  salts  Is  found  in 
the  manufacture  of  coal  gas.  The  products 
formed  during  the  destructive  distillation  of 
coal  include  ammonia,  cyanogen,  a  certain 
amount  of  anummium  i^anide,  and  certain  com- 
pounds of  Bulphnr.  In  course  of  the  purification 
of  the  gas,  these  by-products  are  brought  into 
contact  with  moist  ferric  oxide  to  free  the  gas 
frixn  sulphur  compounds.  The  sulphur  is  thus 
retained  partly  in  the  free  state,  partly-  as  inm 
snlphide,  and  by  combination  with  the  am- 
monium <^uiide  present  yields  ammonium  sul- 
phoeyanate,  iHiieh  may  be  dissolved  out  of  the 
reacting  mixture  with  water.  Ammonium  sul- 
phocyanate  is  usually  transformed  into  the 
sulphocyanate  of  copper,  from  which,  in  turn,  the 
useful  sulphocyanate  of  barium  is  obtained  by 
the  action  of  baryta.  The  sulphocyanate  of 
aluminium,  another  useful  salt  or  sulphocyanic 
acid,  may  be  obtained  by  the  action  ot  aluminium 
sulphate  on  the  solphocyan^  of  barlnm-  Most 
of  the  snlphoeyonates  are  soluble  in  water.  Bni- 
pho<7attBte  of  mercury  nay  be  obtained  by  the 
aetim  M  mercuric  ni^te  on  the  snlphoeyanate 
of  ammonium.  It  deemnposes  on  moderate  heat- 
ing, the  resulting  mass,  externally  yellow,  but 
black  within,  assuming  a  large  size  and  often  a 
fantastic  shape.  This  sulphocyanate  is  the  prin- 
cipal ingredient  of  the  toy  known  as  Pharaoh's 
serpents.  EuHi  serpmt  consists  of  a  little  cone 
of  tinftril,  flUed  wi&  the  salt.  On  lighting  the 
cone  at  tiie  apex  there  begins  to  issue  a  thick 
serpent-like  coil,  which  continues  twisting  and 
lengtbraing  to  an  extraordinary  degree.  In  1906 
Rosanoff  and  Hill  succeeded  in  working  out  a  re- 
liable method  for  the  quantitative  determina- 
tion of  sulphocyanates  in  the  presence  of  chlo- 
rides and  bromides. 

Like  <^^ie  add  (q.v.)»  ■nlpho^oiile  add  fur- 
nishes a  simple  example  of  the  phenMuaion 
known  as  tautomerism.  Hie  two  constitutional 
formulas  corresponding  to  the  acid,  as  deduced 
from  a  study  of  its  two  different  series  of  deriva- 
tives, are  aa  follows: 

N  =  C-  8-  H      and      H-N  =  C  =  S 

The  two  ima^nary  ccxnpounds  corresponding 
to  these  formuUs,  but  in  reality  represented  by 
only  me  odd,  are  called,  respectively,  sulnko- 
eyanie  odd  and  Isoeulphoc^anic  acid  (or  uiio- 
(7anie  acid  and  isothiocvanic  acid). 

Sin/PHONAL  (CH,),C(SO,CH,),.  A  white 
crystalline  compound  used  as  a  hypnotic.  It  is 
prepared  by  the  action  of  a«et<me  on  mercaptan 
(q.v.)  and  the  oxidation  of  the  resulting  product 
by  permanganate  of  potassium.  Pure  sulphonal 
is  a  colorwss  crystalline  substance  that  melts 
at  126.5"  C.  <267.0*  F.).  It  is  sparingly  soluble 
in  water,  alcdiol,  and  ether  ana  is  b^  admin- 
istered with  hot  milk.  It  is  employed  as  a  sub- 
stitute for  diloral,  over  which  it  has  the  ad- 
nntage  of  exerdsing  no  depressing  action  on 
the  heart.  It  is,  however,  a  poisonous  substance 
and  has  been  known  to  produce  serious  functional 
disturlwnces  and  eruptions  on  the  skin.  It  is 
sometimes  administered  in  conjunction  with 
trional.     

BVI/PH0VIN1C  ACID.  Same  as  ethyl 
^^rogen  sulphate,  or  ethyl  snlplmrio  add. 
C^H.S04._  Sse  Alcohol. 

SUI/PHUB  (L«t.  aulphur,  sulfur,  sulphur; 
possibly  connected  with  Qer.  Schuxfel,  AS.  twefl, 
suldiur).  A  nonmetallic  dement,  known  since 
andmt  times.    Frcnn  tiie  fact  that  it  bums 


readily,  it  was  called  brennestone  or  brimst<me, 
and  was  regarded  by  tiie  alchemists  as  the  prin* 
ciple  of  oombustibiUiy,  rwtresentiiig  the  altersp 
bility  of  metals  1^  flie.  It  occurs  in  the  unconH 
bined  state,  though  usually  contaminated  with 
clay,  bitumen,  and  other  impurities,  and  some- 
times with  traces  of  arsenic,  sdenium,  tellurium, 
etc.,  luually  in  the  vicinity  of  vdcanoea  and  hot 
springs.  The  ^rindpal  localities  in  which  sul- 
phur is  mined  induae  the  provinces  of  Caltanl* 
setta  and  Girgenti  in  Sidly;  Romagna  in  Italy; 
the  ooastol  plains  of  Louwona  and  Texas  and 
the  Meadean  Chilf  states;  Gentoal  Hokkaido  in 
Japan;  Caucasus;  Upper  Bgypt;  White  Island 
in  New  Zealand;  lodand,  and  others.  Ckim- 
pounda  of  sulphur,  especially  metallic  sulphides, 
are  of  common  occurrence,  and  include  chal- 
copyrite  or  ccmper-iron  sulphide,  cinnabar  or 
mercury  sulphide,  galena  or  lead  sulphide,  pyrite 
or  iron  sulphide,  the  arsmic  sulphides  or  real- 
gar and  orpiment,  sphalerite  or  zinc  sulphide, 
stibnite  or  antimony  sulfdiide.  In  combination 
with  metals  uid  oo^gen  (aulpliatea),  sulphur 
oocurs  in  sndi  mlnwals  as  anglesite  or  lead  sul- 
phate, barite  or  barium  sulphate  odestite  or 
strcntium  sulphate  ehalcanthite  or  copper  sul- 
phate, gypsum  or  caldum  sulphate,  and  kieserite 
or  magnesium  sulphate.  Volcanic  gases  gener- 
ally contain  sulphur  in  the  forms  of  sulphuT 
dioxide  and  suljAureted  hydrogen,  and  com- 
pounds amtaining  it  are  found  in  certain  or- 
ganic materials,  aa  the  vdatile  oils  of  mustard 
and  garli<^  hair,  wool,  bile,  and  aUiuminouB  sub- 
stances. It  is  believed  that  native  anldkur  has 
been  formed  by  the  actitHi  of  sulphur  dicoide  oo. 
hydrc^en  disulphide.  Sulphur  may  also  be  ob- 
tained by  decomposing  certain  mineral  sulphides, 
as  pyrite.  The  commerdal  article  is  usually  ob- 
tained by  purifying  native  sulphur  by  fuBi<m,  or 
by  distiUation,  and  until  the  dose  of  the  nine- 
teenth cmtnry  was  produced  Iwgdy  in  Sidly, 
where  it  occurs  mixed  with  oelestite,  gypsum, 
limeattme,  and  marl,  and  whence  about  16,000,000 
tons  (probably  one-Uiird  of  the  total  depodt) 
have  been  obtained  in  the  last  300  years.  Ine  ore, 
after  beinf  carefully  hand-picked,  was  formerly 
heated  in  heaps  boieath  which  the  liquid  sul[diur 
collected  in  a  trough,  whence  it  was  ladled  out; 
but  as  this  process  was  wasteful,  kilns  came  into 
use,  in  which  snliAnr  ore  was  piled  and  ionited 
at  the  bottom;  the  heat  penetrated  It  uowlvi 
and  as  the  sulphur  gradually  melted  it  ran  to 
tile  lx>ttoni,  where  it  was  collected  and  cast  into 
molds.  The  crude  sulphur  obtained  in  this  man- 
ner usually  ctmtains  about  3  per  cent  of  earthy 
impurities,  which  may  be  ronoved  by  distilla- 
tion, in  which  case  toe  sulphur  is  first  mdted 
and  then  heated  to  the  boiling  point,  the  vapw 
of  sulphur  then  passing  into  a  large  chamber, 
where  it  condenses  and  falls  to  the  floor  In  the 
form  of  a  light  yellow  crystalline  powder  com- 
monly known  as  flowers  of  sulphur.  This  is 
cast  mto  dightly  conical  wooden  molds,  when  it 
is  luiown  as  roll  sulphur  or  brimstone,  and  some- 
times it  is  allowed  to  «>ol  in  the  diambv,  when 
it  is  obtained  in  large  crystalline  masses  ealled 
block  sulphur. 

In  recent  years  the  sales  of  Sidllan  sulphnr, 
which  formerly  supplied  nearly  the  entire  de- 
mand of  the  world,  have  been  enormously  re- 
duced by  American  com^etitim.  In  1002,  aiter 
several  years  of  ingenious  research,  Herman 
Frasdi  succeeded  in  developing  a  most  remark- 
able process  for  extracting  sul|Anr  frwn  de- 
podts  like  those  of  Lonlslsaa  and  Texas,  whm 
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the  sulphur  is  covered  1^  many  feet  of  quick- 
sands and  ordinaiy  shaft  mining  is  inapplicable. 
The  Frasch  process,  which  has  been  geDerally 
reoognized  as  a  veritable  triumi^  of  modern  in- 
dnstrlol  research,  consirts  in  introducing  super- 
heated water  into  the  sulphur  bed;  the  sulphur 
Bielts  and  is  driven  to  the  surface  hy  emnpressed 
air.  While  the  prin<^ple  of  Frosch's  process  is 
thus  quite  dmple,  the  engineering  difflcultiee 
encountered  seemed  almost  insuperable.  In  pres- 
ent practice,  a  well,  17  inches  in  diameter,  is 
bored  to  a  depth  of  60  feet;  a  wrought-iron  pipe 
13  inches  in  diameter  is  sunk  within  the  well, 
but  to  a  depth  often  of  260  feet  (the  top  of  the 
sulphur  bed);  within  this  a  seetrnd  pipe,  8 
indies  in  dhuneter  and  with  perforated  sldiBS*  is 
sunk  to  a  depth  near  the  bottom  of  the  sulphur 
bed;  within  this  a  tiilrd  pipe,  6  inches  in  diam- 
eter but  with  un perforated  sides,  is  sunk  to  the 
same  depth ;  through  the  8-inch  and  6-inch  pipee 
the  superheated  water  is  pumped  into  the  sulphur 
bed;  a  fourth  pipe,  3  mches  in  diameter  and 
again  unperforated,  serves  to  convey  the  molten 
sulphur  to  the  surface;  finally,  a  fifth  pipe,  1 
inch  In  diomrter,  imperforated,  oonv^  the  oran- 
pressed  air  required  tor  driving  ike  moltem  sul- 
phur  upward  throns^  the  3-inch  pipe.  The 
sulphur  thus  obtained  is  09.05  per  qent  pure,  and 
the  cost  of  producticm  is  exceedingly  small. 

Sulphur  (symbf^,  S;  atomic  wei^t,  32.07) 
occurs  in  several  allotn^ic  modifications.  The 
commonest,  and  under  ordinary  conditions  the 
stablest,  of  these  is  a  brittle  solid  that  crystal- 
lises in  tile  rk(nnbic  qrstem,  but  that  on  heating 
passes  into  transparent  yeHowish-brown  needles 
of  the  monoellnie  eyvtem.  Both  of  these  forms 
are  soluble  in  carbon  disulphide.  The  modifica- 
tions of  sulphur  that  are  insoluble  in  carbon  di- 
sulphide include  plastic,  amorphous,  yellow,  and 
black  sulphur.  There  is  a  variety  of  sulphur 
that  is  soluble  in  water.  This  is  known  as  col- 
loidal sulphur,  and  is  obtained  by  passing  hydro- 
gen disulphide  into  an  aqueous  solution  of  snl- 

fhur  dioxide.  Rhombic  sulphur  melts  at 
14.5'  C;  monoclinie  sulphur  melts  at  120'  C. 
At  05.6°  C.  rhcmbic  sulphur  b^fns  to  chan^ 
(slowly)  into  the  monoclinie  form.  Sulphur  is 
a  poor  ccmductor  of  heat  and  electricity.  The 
element  itself  is  now  extensively  used  in  the 
manufacture  of  paper  fnan  wood  pulp  and  for 
the  prevention  of  the  growth  of  oidium  fungus 
on  grapevines. 

Sulimnr  combines  vith  oxygen  to  form  a  di- 
oxide {BOt)  and  a  trlozide  (SO.),  which  in 
turn  eranbine  with  water  to  form  sulphurous  and 
sulphuric  acids  I'BSO,  and  H,SO.  respectively). 
It  also  forms  a  sesauloxide  (SjOi)  and  a  hep- 
toxide  (S,0,) ;  but  tneee  are  unimportant.  Sul- 

Ehnr  dioxide,  or  sulphnrous  anhydride,  was 
Down  to  the  ancients,  and  Homer  mentions  its 
fumes.  It  is  readily  formed  by  burning  sulphur 
in  the  air,  and  also  by  the  action  of  certain 
metals,  such  as  oopper,  on  sali^nric  acid.  It  is 
a  c(^orleBS  gas  with  a  suffocating  odor  and  Is 
freely  soluble  in  water,  forming  sulphurous  acid. 
Large  amounts  of  it  also  dissolve  in  acetone. 
The  gas  is  used  as  a  bleaching  agent,  as  a  disin- 
fectast,  and  as  an  antieeptie,  serving  to  prevent 
the  putrefaction  of  meat  and  to  stop  fermenta- 
tion. It  is  also  used  in  the  sulphuring  of  wine. 
Its  compound  with  water,  known  as  sulphurous 
acid  (B^O,),  comtnnes  with  bases  to  torn  a 
series  of  s^ts  which  are  known  as  sulphites. 
Sn^hur  trioxide,  or  sulphuric  anhydride,  is 
iwrned  when  a  mixture  of  sulphur  dioxide  and 


oxygen  is  passed  over  platinum  sponge,  or  by 
the  distillation  of  fuming  sulphuric  acid.  It  is 
a  c<dorIeSB  mobile  liquid  that  solidifies  in  the 
form  of  long  transparent  prismatic  crystals 
which  melt  at  14.8*  C.  The  liquid  boils  at  46°  C. 
It  Is  very  acrid  and  chars  paper,  wood,  and  or- 
ganic matter  generrilr.  Wbcn  thrown  into 
water  it  dissolves  with  a  hisring  sound  and 
evolves  a  large  amount  of  heat,  forming  sul- 

[ihuric  acid  (q.v.).  Under  the  name  of  crystal- 
icable  sulphuric  acid.  It  is  used  in  the  manufac- 
ture of  coal-tar  colors,  such  as  alizarin,  and  in 
the  purification  of  ozokerite.  With  hydrogen 
and  oxygen  sulphur  forms  a  aeries  of  acids  in- 
cludins,  besides  those  already  mentioned,  the 
following:  thiosulphurie  or  h^ioaulphurous  acid 
(Ht8A)>  yridcb  is  described  elsemiere;  hydro- 
sulphurous  acid  (H,80i),  a  powerful  reducing 
agent  discovered  by  Schutzenbeiger  and  prepared 
by  the  action  of  metallic  zinc  on  acid  sodium  sul- 
phite; persulphuric  acid  (H8O4),  obtained  in  a 
combbied  form  by  the  electrolysis  of  a  strong  so- 
lution of  acid  potassium  sulphate;  pyrosulphur- 
ous  acid  (HtStO«),  whose  potassium  salt  is 
formed  whoi  sultdinr  dioxide  gas  is  passed  into 
■  hot  aqueous  s(Muti<m  of  potustom  oarbonate; 
pyrosulphnrlc  acid  (H,S,Ot),  formed  by  the  di- 
rect union  of  sulphur  trioxide  and  sulphuric 
acid;  dithionic  acid  (HiSjOa),  whose  manganese 
salt  is  formed  by  the  action  of  sulphur  dioxide 
on  manganese  dioxide;  trithionie  acid  (Hi8,0.), 
whose  potassium  salt  is  formed  by  the  action  of 
flowers  of  sulphur  on  a  warm  smution  of  acid 
potasdmn  sulphite;  tetratiiicmlo  add  (H^«0«). 
vrtiose  sodium  salt  is  farmed  by  the  action  of 
iodine  on  sodium  hyposulphite;  pentathimic  acid 
(H,S|0«),  formed,  along  with  free  solphnr,  by 
the  action  of  sulphur  dioxide  on  aqueous  sut- 
phureted  hydrt^en. 

Sulphur  combines  with  hydrogen  to  form  a 
disulphide  (sulphureted  hydrogen,  q.v.)  and  a 
persmphide,  of  which  the  former  is  well  known. 
The  persulphide  (probably  S^)  is  an  oily  yel- 
low liquid  prepared  by  pooring  an  aqueous  solu- 
tion of  an  alkaline  polysulphide  into  excess  of 
a  solution  of  about  equal  parts  of  ecmoentrated 
hydrochloric  acid  and  water.  It  hoa  the  prop- 
er^ of  bleaching  oraanie  coloring  matters,  and 
reduces  the  oxides  of  gold  and  silver  with  great 
rapidity.  With  carbon  sulphur  combines  to  form 
a  disulphide  (CS*),  which  is  described  in  a  spe- 
cial article.  (See  Cabbon  Disttlphide.)  With 
chlorine  sulphur  combines  to  form  a  monochlo- 
ride  (S,C1.),  a  <UchIoride  (SCI.),  and  a  tetra- 
cUorlde  (SCI4),  of  which  the  moot  important  is 
the  moiiochloride.  This  is  prepared  by  passing 
dry  chlorine  gas  over  melted  sulphur  and  dis- 
tilling off  the  chloride  from  the  excess  of  sul- 
phur. It  is  an  amber-colored  liquid  that  fumes 
strongly  in  the  air  and  poeseases  a  penetrating 
odor.  A  saturated  solution  of  sulphur  in  a  com- 
mercial mixture  of  the  monochioride  and  the 
tetrachloride  is  used  in  vulcanizing  rubber 
goods.  CSmsolt  Lucas,  "Geolcwy  of  the  Sulphur 
and  Sulphur  Oil  Deposits  of  the  Coastal  Plain," 
and  Pough,  "Sulphur  Mines  of  the  Union  Sul- 
phur Company  in  Ixmisiona,"  in  Journal  of  In* 
dMtrial  and  Snffineermff  Ohemtttry  (Easton, 

1912).   

SULPUUB,  Medical  Uses  of.  Sulphur  is 
used  in  medicine  both  internally  and  externally. 
It  is  prepared  from  crude  snlphnr  by-  sublima- 
tion, mshing,  and  predpitoticm.  Tscoi  1^  the 
mouth  sulphur  in  nwdleinal  doses  is  a  mild  lax- 
ative, producing  a  soft  itool,  which  slips  by 
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strictures  of  the  rectum,  piles,  and  flsanree  with 
little  discomfort.  It  is,  therefore,  used  in  these 
conditions.  Sulphur  is  indicated  in  chronic 
rheumatism,  either  taken  in  the  form  of  mineral 
waten  cmtiining  this  iieaeut,  or  externally  by 
means  of  sulphur  baths.  The  latter  are  em- 
ployed in  various  chronic  skin  diseases,  of  obsti- 
nate type,  such  aa  psoriasis,  lichen,  and  eczona. 
(See  Bath;  Minisal  Watbbs.)  Calcium  sul- 
phide is  of  value  in  all  cases  where  pus  is 
about  to  form,  as  when  Buocesaive  crops  of  boils 
appear,  and  in  acne  puatulosa. 

The  external  uses  of  sulphur  are  mostly  con* 
fined  to  affections  of  the  skin  and  aa  a  paxasiti- 
tide.  It  ia  only  active  when  naed  in  Uie  fom  of 
an  oinUnent.  For  the  itch  (q.v.)  sulphur  oint- 
ment is  a  spedflc.  It  is  also  a  favwite  remedy 
for  ringworm  (tinea,  q.v.)* 

SUL'PBUBET'XI)   AHTHKONY.  See 

KXBUEB  MlWXBAL.   

SXTLPHXTBETED  HYDBOOEN,  Htdbogin 
SUIfHIDE,  or  HTDBOSUIfHUBIO  ACID,  HaS.  A 

foul-smelling  nseous  acid  compound  of  sulphur 
and  hvdrOgen,  Known  since  the  sixteenth  century, 
but  ust  carefulfy  inveatimted  by  Scheele  m 
1777.  It  ooeurs  unoombiaM  in  certain  mineral 
waters  and  in  volcano  gases,  and  is  formed  in 
the  decomposition  of  albuminous  substances  con- 
taining sulphur.  It  also  occurs  as  a  product  of 
transformation  of  gypsum  (calcium  sulphate) 
and  other  metallic  sulphatee  and  is  a  constitu- 
ent of  volcanic  exhalations.  But  whatever  its 
origin,  it  does  not  long  remain  unchanged  in  the 
air^  being  oxidised  with  great  eaae.  Ilie  uaual 
method  of  pr^aring  the  gas  oonsista  in  cauring 
sulphuric,  or  ^^fwably  hydrochloric,  acid  to  act 


gas,  BtHuewhat  heavier  than  air,  soluble  in  water 
and  more  so  in  alcohol,  the  s(^utions  reddening 
blue  litmus  paper.  Mixed  with  1^^  volumes  of 
oxyg^  and  ignited,  it  explodes,  the  products  of 
the  reaction  b^w  water  vapor  aad  sulphur  di- 
oxide (SO.),  ynth  water  it  fmns  a  hydrate 
having  the  formula  ^S.7H^.  Under  the  in- 
fluence of  cold  and  pressure  sulphureted  hydrogen 
condenses  to  a  colorless  mobile  liquid.  When 
heated,  it  dissociates  into  its  component  de- 
ments, which  recombine  when  the  temperature  is 
lowered.  Sulphureted  hydrogen  is  very  poison- 
ous,  and  even  small  proporti<ms  of  it  in  the  air 
are  dangerous.  The  presence  of  free  sulphureted 
hydrogen  may  be  denumstrated  by  means  of  a 
atrip  of  filter  paper  soaked  with  a  solution  ci 
lead  acetate,  the  pi^vra*  turning  brown  or  blade, 
owing  to  the  formation  of  lead  sulphide.  Chlo- 
rine and  iodine  decompose  sulphureted  hydrogoit 
and  this  ia  why  the  odor  of  the  latter  is  readily 
destroyed  by  bleaching  powder.  Sulphureted  hy- 
drogen is  used  in  the  manufacture  of  certain 
metallic  sulphides,  for  the  purification  of  snl- 

fthuric  add,  and  extrasively  in  analytical  diem< 
Btry.  The  sulphureted  hydit^en  produced  in 
certain  industrial  processes  is  utilized  by  bum- 
ing  it  and  transforming  the  reaulting  Bul|dittr 
dioxide  either  faito  snlj^urie  aeld  or  bito  bee 

sulphur.    

SULFHTT'BIC  ACID,  H^..  A  well-known 
acid  compound  of  hydrogen,  sulphur,  and  oxygen. 
When  pure  and  free  from  water  it  is  a  colorless, 
oily  liquid  of  m>ecific  gravity  1.84  (approxl- 
mateb-)  at  0*  a  While  tt  may  readily  be  under- 
cooled,  it  soUdifles  nonnally  at  about  10.5*  C. 
(60.9*  F.).    At  about  290*  C.  (6M*  F.)  it 
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Duoaui  wnmo  ramiaaa  raocMS  roa  mamoq  •dukcbo  Acm. 
In  Uw  fisura,  A  ia  R  heoA  of  pyiiMt  bunm,  idtn  otcb,  ate.  The  fauraar  0b  ia  oomfaintad  throqdi  pips  D  to  tlw 
Okmr  tower,  B.  wbera  it  miMa  the  i&hite  mMa  »ad  (nddn  of  mtrofOD.  The  laa  J  owriei  the  gsaea  tbttnsn  tbo  pipa  I 
to  th*  firat  ohamber,  K.  when  oKidation  at  the  nlidnir  dloikfo  tslus  sAaoa  in  pmenee  «(  wster  vapcr  aupfdiad  br  tto 
stMm  Une  ■hown  aham  the  cbunben,  thenea  to  the  ■aoood  and  tUrd  diamUn,  M  and  Jf.  thnxidi  the  fioH  and  /tud 
mrfsoe  oondensen  L  and  U.  Tbe  Mid  dnined  from  the  bottom  ct  asoh  ohamber  mud  the  ooodaMcn  k  ooowtad  In  the 
tuk  A. 

The  pump  A  ddivcn  thia  Mid  to  tbe  tuk  Bj,  vnr  the  QiovV  toinr,  orto  the  etoiMe  tuk  17,  wbanoe  H  worn  to  4e 
tank  car  V.   The  utraog  add  oominc  from  tbe  Olom  tower  la  ooOeotad  in  eooltr  Q  and  tank  A  and  k  deUnrad  bs>  tbe 

Sump  &,  to  (be  tank  J7i  ovar  tbe  aeoond  Oar-Ltwao  tower,  i>,  and  to  tbe  atarafe  tai^  C^i.  Tbe  nate  firom  tbe  iMfc  dMunbv. 
T,  are  eonduoted  throucb  tbe  pipe  /i  to  tbe  flrat  Gav-LtMMO  tower,  O.  and  thenoe  to  tbe  aeoona  Gay-Luaaaa  toww,  P,  di* 
flow  beinc  maintained  %  the  (an  Ji.  Tha  odianated  gamea  paaa  to  tbe  atmo^>here  at  T.  Tha  tdtroos  vitiM  tnm  the  fiiat 
Gay-Loaaao  tower  ia  ooOeotad  in  the  tank  Jb,  and  ia  delivered  by  the  pump  &  to  tank  B  ow  the  Okmr  tower.  Tha 
nitroua  vitnol  from  tbe  aeeuid  Qay-Lnaam  toww.  oaataiidi«  but  Httle  Iwi,  M  etdlaoted  In  tbe  tank  Bk  Mid  is  dafirmd  br 
tbe  pump  &  to  tbe  tank  Bi  ovar  the  first  Gav-Loaeao  tower.  In  diSteent  worka  tUa  w^nme  vailea  aomewfaat  ia  datd 
but  not  in  ita  eaaential  pcinta. 


on  ferrous  sulphide.  The  following  rule  usually 
holds  good:  Sulphureted  hydrogen  is  formed  by 
the  action  of  acids  oa  the  smphides  of  those 
metals  ( e.g.,  iron,  zinc,  manganese,  calcium, 
magnesium,  sodium,  potassium,  etc.)  which  can 
directly  decompose  the  acids  with  liberation  of 
hydrogen.  Larger  quantities  of  tlw  gas  may  be 
prepared  by  heating  sulphur  witii  moistened 
charcoal  ot  with  paraAn,  vaseline  or  similar 
anbstanoes.   Sulphureted  hydrogen  it  a  oolorlMS 


b^ins  to  boil,  breaking  up  into  sulphur  trioxide 
and  water  vapor,  and  as  scMne  of  tbe  latter  is 
retained  by  the  boiling  acid,  the  temperature 
rapidly  rises  to  about  338"  C.  (640"  F.).  It  is 
highly  hygroscopic,  absorbing  about  30  per  cent 
of  its  weight  of  water.  It  readily  chara  (»gaaie 
nutter,  and  is  polstmous,  not  only  on  aocoont 
of  its  powerful  corrorive  action,  but  also  on 
account  of  a  spedflc  effect  on  the  Uood.  Sul- 
phuric add  is  a  dibasic  add,  eitiwr  ona  or  both 
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of  its  hydrogen  atoms  being  replaced  by  metala, 
Tith  the  formation,  respet^Te^,  of  either  acid 
or  neutral  salts  (sulphates).  Its  cbemkal  em- 
stitution  is  generally  assnmed  to  be  repreBented 
by  the  formula  (HO) ,80,.  By  adding  to  it  a 
little  water  it  may  be  caused  to  form  the  mono- 
hydrate  H,S04.H,0,  which  crystallizes  out  when 
the  mixture  is  cooled.  Gla«s  bottles  containing 
commercial  sulphuric  acid  often  burst  in  winter, 
owing  to  the  separation  of  crystals  of  this  hy- 
drate, whose  melting  point  is  about  8'  C.  (about 
46*  v.),  and  which  decompose  into  sulphnrie 
acid  and  water  abore  205"  G.  (about  370r  F.). 
If  pure  sulphuric  acid  is  mixed  with  water  in 
the  proportion  of  49  parts  of  the  former  to  18 
parts  oi  the  latter,  the  well-defined  dihydrate  is 
formed,  having  the  composition  H,S0..2H,0. 

The  term  "sulphuric  acid,"  however,  as  tech- 
nically and  coounercially  understood,  seldom  if 
ever  refers  to  the  actual  monohydrate  or  to  any 
of  the  other  reeosnized  hydrates  of  sulphuric 
acid.  It  refers  eiuer  to  a  series  of  solutions  of 
the  monohydrate  in  water  or  to  a  series  of  solu- 
tions of  sulphur  trioxide  in  the  monohydrate 
(H,SO.  +  80,).  The  first  series  are  known 
commercially  as  chamber  acid  (SO'-SS"  Be'),  oil 
of  vitriol  (66*  Be'),  and  the  monohydrate  or 
concentrated  acid,  containing  about  98.6  per 
cent  of  H,SO«.  Ilie  seoond  series  are  termed 
fuming  or  Nordhausen  adds,  and  are  always  es- 
timated alkaMmetrically  aeoording  to  the  per- 
centage of  free  sulphur  trioxide  contained. 

Technically,  therefore,  sulphuric  acid  might 
be  considered  to  be  the  generic  name  of  a  series 
of  solutions  of  sulphur  triozide  (SO,)  in  water, 
some  of  which  solutions  are  distinguished  by 


involved  include  the  production  of  sulphur  di- 
oxide, tiie  transformation  of  tiiis  into  sulphur 
trioxide,  and  the  transfoimatitm  of  tiie  trioxlde 
into  solidmric  acid.  Of  these,  the  oxidation  of 
the  dioxide  is  the  most  important,  the  dicodde 
itself  being  readily  produced  by  burning  sulphur, 
mineral  sulphides,  or  sulphureted  hydrogen, 
with  free  access  of  air.  The  resulting  gases, 
technically  termed  burner  gas,  include  from  6  to 
8  per  cent  of  the  dioxide  (the  remainder  consists 
of  the  nitrogen  and  excessive  oxygen  of  the  air 
and  inwnrities).  Tits  two  processes  devised  to 
effect  toe  <«idatioa  of  the  dioxide  are  alike  cata- 
lytic in  their  action,  in  so  far  as  the  subatanoes 
used,  while  producing  the  required  chemical  re- 
action, remain  themselves  in  the  end  unchanged. 
These  two  processes  are  termed  reqiectivdy  the 
chamber  process  and  the  contact  process. 

Chamber  Proeess.  In  the  chamber  process 
the  burner  gas  is  mixed  in  laive  lead  chambers 
(and  with  more  or  less  auxiliary  apparatus) 
with  nitric  acid,  or  with  the  products  of  the 
action  of  sulphuric  add  on  sodium  nitrate.  The 
prindpal  reactions  involved,  aceording  to  Lunge, 
are  as  follows; 

(1)  SO,  -H  NO,  +  H/5  =:  O  :  N(OH)SO,H. 

(2)  20N(0H)S0,H  +  0  =  B;0  +  20N0803. 

(3)  20y0SO,H  +  B.0  =:  2SQ,(0H),  +  NO  + 

NOb. 

In  ad^lon  to  tiie  above  principal  reactions 
there  are  further  reactions  set  up  in  the  so- 
called  Qay-LuBsac  and  Glover  towers,  in  whidh 
apparatus  respectively  the  catal^ic  agemt  is  re- 
covered and  made  available  (m  the  form  of 
nitric  acid)  for  further  use.   Hie  prlndple  of 
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^  if  a  beuoh  of  pyrites  bunien.  The  burner  gM  panea  throush  th«  flue  Ai  to  the  flrat  nWnlng  tower,  B.  Weak  eul- 
l^orio  aad  is  oonetantly  flowing  down  thu  tower,  beoondng  oonoentnted  by  the  hot  burner  gaa  and  abaorptioD  of  the 
s^hur  triozide  oontaii»d  in  llie  burner  caa,  and  finally  flow*  out  at  the  bottom  into  the  cooler  C  at  a  etrencth  of  from 
83°  to  64°  BaumS.  From  the  cooler  C  the  strong  add  paasea  to  the  tank  D  and  la  delivered  by  the  pump  to  the  rtor- 
au  tank  T.  or  to  the  tank  over  the  second  oloning  tower,  B.  A  constant  itrsam  of  strong  sulphuric  aad  rroro  Uw  tank 
Ais  kept  flowing  down  this  town-.  In  this  tower  the  burner  gas  oomin^  from  the  top  of  B  la  furthw  cleaned  and  dried  by 
the  aotfon  <rf  the  strtMig  aoid  and  then  paaaea  to  the  filter  tower.  /;  the  oiroulatiott  «  the  sasea  through  the  train  of  qipa- 
ntus  is  maintained  by  the  fan  J.  Before  entering  the  oontact  ovena,  the  miied  gases  an  reheated  to  the  proper  tempera- 
ture for  the  combination  of  the  suli>hur  dioxide  and  oxygen  in  the  rebeater,  K. 

The  oontMt  oven.  L,  ooorista  at  eaat'ircnt  liiv  i^Hb  pnteatad  dwttai,  or  disiihragmik  npoa  wUeb  is  pisoed  the  ooa> 
tact  man. 

Tha  mfadnir  trionde  formed  in  the  contact  oven  now  paaaea  throu^  the  absorption  os^liidefs.  Jfi,  Jfs,  Jfj.  Jfi.  ^nteae 
are  os^iiidneal  iron  tanks  conneoted  in  such  a  way  that  the  gas  passes  from  end  to  end,  mafitfaig  the  weak  acid  flowing  in 
the  oppoaita  direotion.  Both  the  gas  and  the  aoid  in  Mi  are  richeat  in  sulphur  trioxide,  while  in  Mt  the  gas  and  aoid  are 
weak.  Sulphur  trioiide  is  most  readily  absorbed  by  add  containing  about  98%  HiflO*.  The  strong  add.  which  is  ready 
for  the  market  as  it  eomea  from  M\,  is  collected  in  the  tank  Q  and  is  deUvnrad  by  the  paxap  Qi  to  the  storage  tank  A. 

The  gaaea  coming  from  the  last  abaorpti<m  tank,  lit.  contain  stilt  a  nnall  amount  of  unabacrbed  sulphur  trioxide. 
In  order  to  reoow  this,  the  gases  are  passed  through  the  toms-  H.  wUeh  ia  aimplied  with  Btrang  aosd  iridoh  absoiba  Uw 
last  traces  of  suhthnr  trioxide.  The  nitrogen  and  oxynn  remrining  paH  Into  the  aJr  through  tlw  pipe  O.  Hie  tank  cv 
8  reeeivea  add  for  shq>ment  from  the  storage  tank,  S. 


variations  of  properties  which  occur  uniformly 
with  uniform  pcarcentage  mixtures  of  sulphur 
trioxide  and  water,  most  of  which  are,  however, 
merely  solutions  of  convenioit  strength  for  use 
in  the  arts. 

The  manufacture  of  sulphuric  acid  is  one  of 
the  greatest  ehonical  industries.   The  processes 


the  chamber  process,  therefore,  is  the  production 
of  a  dilute  sufdinric  acid  by  (nudizing  (by  nitric 
add  in  tiie  presence  of  water  vapor)  a  burner 
gas  containing  say  5  per  cent  to  8  per  cent  of 
sulphur  dioxide.  During  the  process  there  Is 
a  reduction  of  the  nitxtwen  from  hif^o-  to  lower 
oxides.   These  latter  tUES  np  oxygea  again  and 
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repeat  the  cycle  in  such  a  way  that  the  nitric 
acid  ie  practically  recovered  for  further  use. 
This  recoTeiy,  however,  is  rarely  complete— a 
certain  medutaical  loss  htAag  unavoidable.  The 
atronsest  add  which  can  be  produced  hj  the 
ehauber  process  will  eorrespmid  to  from  oO  per 
cent  to  60  per  cent  of  sulphur  trioxide.  Stronger 
acids  must  be  produced  by  driving  off  the  con- 
tained water  by  heat  or  by  isolating  the  acid 
by  freezing.  It  is  thus  possible  to  produce  the 
concentrated  acid  (oil  of  vitriol)  of  commerce, 
containinf^  from  93.6  to  97  per  cent  of  pure  sul- 

Shuric  acid;  also  distilled  acid,  containing  up 
>  05.5  per  cent  of  E^O.;  but  tiie  anhydrous  can 
only  be  isolated  freeiing. 

Oontwot  FroetM.  In  the  contact  process  the 
method  of  production  is  directly  synthetical,  and 
acids  of  any  desired  strength  may  be  made  in 
one  operation.  In  this  process  the  pyrites 
burner  gas  must  be  first  rendered  absolutely  free 
from  everything  other  than  sulphur  dioxide, 
oxygen,  and  inert  nitrogen,  the  usual  impurities 
of  bumer  gaa,  siieh  as  dust,  mtdsturc^  arsenic, 
selonium,  phosphorus,  mvtauj,  ete^  derived 
from  the  raw  material  used,  seriously  interfering 
with  the  prooesB.  After  puriiication,  the  dry  gas 
is  passed  throi^h  a  sutMtance  possessing  the 
faculty  of  cauainff  sulphur  dioxide  to  oxidize 
into  sulphur  trioxide,  without  apparently  suffer- 
ing  any  change  whatever  in  its  own  condition. 
This  contact  must  be  brought  about  under  con- 
ditions as  to  temperatare  according  to -the  snb- 
stanoe  need.  The  contact  substances  need  are 
finely  divided  platinum  in  various  forms,  such 
as  platinized  asbestos  and  pumice,  etc.,  crusts 
fMmed  of  platinum  and  some  soluble  sulphate, 
ferric  oxide,  cnpric  sulphate,  diatomaceous  earth, 
etc.  The  transformation  of  sulphur  dioxide  into 
Uie  trioxide  takes  place  best  between  300°  and 
400*  C.  (572"  to  752»  F.).  Above  460"  C.  the 
transformation  grows  incomplete,  for  at  that 
tanperature  cnnmences  the  aiasodation  of  snl- 

Shur  trifoide  into  dioxide  and  free  oxygen — a 
issociation  which  is  complete  at  900°  C.  The 
formation  of  sulphur  trifucide  having  been  at- 
tained, it  simply  remains  either  to  condense  it  at 
the  proper  temperature  in  Its  crystalline  condi- 
tion or  to  absorb  it  in  sulphuric  acid  or  water 
until  a  solution  of  the  required  strength  is 
obtained. 

Pumlng  Sulphuric  Add.  The  contact 
process  described  above  is  also  used  to  produce 
a  fuming  acid.  Fuming  acid  is  generally  valued 
accordinjr  to  the  amotmt  of  trioxide  present,  the 
balance  being  SO,(OH)i.  If  a  fuming  acid  is 
made  by  the  contact  process,  the  absorption  of 
sulphur  trioxide  takes  place  in  wrought-iron  ves- 
sels, upon  which  free  SOt  has  little  action. 
Cast  iron  is  osed  tot  ordinary  concentrated 
sulphuric  acid. 

The  second  method,  less  frequratly  employed 
for  the  manufacture  of  fuming  acid,  depends  on 
the  action  of  heat  in  decomposing  some  metallic 
sulphate,  with  evolution  of  smphur  trioxide. 
Sulphate  of  iron  in  the  form  of  copperas  (fer- 
rous sulphate),  and  latterly  crude  ferric  sul- 

?)hate,  have  be^  employed.  The  substance  used 
B  heated  in  clay  retorts,  and  the  sulphur  tri- 
oxide which  is  expelled  is  condmsed  in  receivers 
chai^^  with  water,  or  with  oil  of  vitri<^  or 
waak  fuming  add.  A  more  recent  process  is 
said  to  be  the  treatment  of  sodium  pyrosulphate 
by  sulphuric  acid,  with  the  following  reaction: 

NaAO,  +  H,SO.  =  2NaHS0.  +  8CV 
The  reddne  of  sodium  hydrogen  mlphata  la 


heated  to  300*-320*  C.  in  a  special  rator^  and 
rec<mverted  into  pyrosulphate. 

Historj.  O^r  wa«  the  first  to  describe  siil- 
phnrie  acid  as  a  spirit  which  can  be  produced 
from  alum  and  which  possesses  solvent  proper- 
ties. From  the  year  1613  sulphuric  acid  waa 
prepared  by  the  apothecaries  by  burning  sulphur 
with  access  of  air  in  moist  vessdB.  The  birth  of 
the  modern  method  of  sulphuric  acid  making, 
however,  dates  from  Roebuck's  installatitHi  of 
lead  chambers  in  Birminf^m  in  1746,  and  his 
further  installation  at  Pmtonpans,  in  Scotland, 
in  partnership  with  Qarbett.  As  Ute,  however, 
as  1800  the  Freat<mpans  worica  only  yielded  111 

Sir  cent  an  the  sulphur  burned,  with  a  consump- 
on  of  13  per  cent  of  nitrate  oi  soda  (modem 
practice  would  yield  300  per  oent  of  the  acid  on 
sulphur  burned  with  a  conBumption  of  less  than 
3  per  cent  nitrate  of  soda).  The  chambers  at 
that  time  were  about  14  feet  long,  10  feet  high, 
and  4  feet,  10  inches  wide.  (They  are  now  ctmi- 
monly  50  feet  to  100  feet  long,  20  feet  to  25 
feet  high,  and  20  feet  to  SO  feet  wide.)  In  1827 
Oay-Lussae  introduced  his  towers  for  the  re* 
covery  of  nitric  acid.  Another  important  step 
was  the  introduction,  in  1859,  by  John  Glover, 
of  his  denitrating  and  concentrating  tower  at 
the  Washington  Chemical  Works,  near  Durham, 
in  England.  This  completed  the  rational  and 
economical  method  of  manufacture  known  as 
"the  chamber  process."  From  tixtt  time  on  the 
history  of  the  chamber  process  of  manufacturing 
snlphurie  add  has  been  largely  one  of  minor  im- 
provements, economies,  and  utvestigations  into 
the  chemical  reactions  invcdved  in  the  process. 

In  the  meantime,  however,  as  early  as  1817 
the  catalytic  action  of  platinum  was  discovered 
by  Sir  Humphry  Davy,  and  this  phaic«nenon 
was  further  investigated  by  Edmund  Davy, 
DObereiner,  and  others.  In  I83I  Peregrine  Phil- 
lips, Jr.,  an  acetic-acid  manufacturer,  discovwed 
and  patrated  the  applicatim  of  the  eataWtie 
action  of  platinum  to  the  production  of  sulphur 
trioxide.  Ute  matter  remained  dormant  until 
1848,  when  the  Belgian  Schneider  claimed  to 
have  discovered  in  pumice  stone  a  substance  of 
great  catalytic  activity.  From  this  time  on  the 
subject  received  the  attention  of  many  scientists 
in  Europe.  But  it  was  not  until  the  publication 
of  the  investigations  of  Clemens  Winkler  in 
Dingler*s  /ounwl,  in  1875,  that  the  foun^tion 
of  a  commercial  contact  process  can  be  said  to 
have  been  securely  laid.  Subsequent  work  by 
Hanisch  and  Schroeder,  Messel  and  Lunge,  and 
others,  followed.  Finally,  about  1880,  the  mat- 
ter was  taken  iip  by  the  Badische  Anilin  und 
Soda  Fabrik  in  Germany,  and  this  firm,  after  a 
long,  costiy,  and  obstinate  struggle,  brought  the 
process  to  a  commercial  success.  Other  manu- 
facturers also  have  made  the  contact  process  an 
establidied  anceess,  the  differrat  manufacturers 
working  on  slight^  different  methods  or  defer- 
ent contact  materials.  As  yet,  however,  the  only 
cmtact  material  of  demonstrated  commerciu 
value  ie  platinum  in  one  or  the  other  form  or 
combination.  In  the  United  States  the  first 
contact  plant  was  erected  in  1899,  at  Mineral 
Point,  Wis.,  by  the  New  Jersey  Zinc  Company 
under  the  patoits  of  Schroeder.  This  plant  was 
almost  immediately  followed  by  others,  all  of 
which  are  in  successful  operation;  and  while  this 
process  cannot  be  said  to  have  superseded  the 
old  chamber  process,  its  advantages  are  such 
that  its  cmnplete  triumj^  is  probably  only  a 
matter  of  time  and  improved  methods.  Con- 
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■ult:  John  Lomas,  Manual  of  Alkali  Trade,  In- 
olvding  Manufacture  of  Sulphurio  Acid  (2d  ed., 
New  York,  1886);  Lunge  and  Hurler,  Alkali 
Makert*  Handbook  (2d  ed.,  ib.,  1891);  Georg 
Lunge,  Manufaetun  of  BuiphMrio  Add  and  Al- 
kali (Eng.  trans..  4  roit.,  ib.,  1903-U);  Sir 
T.  £.  Thorpe,  Diotionary  of  Applied  Chemistry 
(5  vols..  London,  1912-13). 

SUUHUBIC  ETHEB.    See  Etheb. 

SUIiPHUOlOTrS,  or  SUI/PHTTBOnS,  ACID 
(H,SC^).  A  colorless  liquid  containing  about 
6.4  per  cent  of  sulphuroua  anhydride  (SO^)  and 
93.6  per  cent  of  water.  The  gas  is  a  valuable 
disinieotant  and  has  been  used  for  this  purpose 
from  the  most  ancient  times.  Hie  gaa  was  for- 
merly employed  to  disinfect  buHdinas  and  rooms* 
although  formaldehyde  gaa  is  gradually  super- 
seding it.   See  DiBiNFnoTAWTS ;  Fduiqation. 

STTX/FHtTB  SEOWBBS.    See  Pollination. 

SULPHXTB  SPBINOS.  A  city  and  the 
county  seat  of  Hopkins  Co.,  Tex.,  93  miles  east 
by  north  of  Dallas,  and  on  tiie  St.  Louu  South- 
western and  the  Missouri,  Kansas,  and  Texas 
railroads  (Map:  Texas,  B  8).  It  has  cotton 
gins,  a  cotton  compress,  cottonseed-oil  mills,  and 
manufactories  of  bride  and  tile,  and  lumber 

Eroducts.    The  commission  form  of  government 
as  been  adopted.   Pop.,  1900,  363S;  1910,  6161. 
STTLPHTm    SPBJQfOS  BB8EBVATI0N. 
See  Pabk,  National,  Piatt  National  Park. 

SULPZCIANSf  sal-plsh''aiu.  A  society  of 
priests  founded  in  1641  Jean  Jacques  Olier 
(q.r.)  to  educate  candidates  for  the  priesthood. 
It  todc  its  name  from  the  parish  of  Saint-Sulpice 
in  Paris,  of  which  Olier  was  pastor.  When  the 
number  of  priests  had  increased  beyond  the  needs 
of  the  parish,  some  took  charge  of  a  seminary; 
and  this  has  since  been  their  principal  work. 
In  1900  the^  had  charge  of  26  seminaries  in 
France,  but  in  1904  the  seminary  of  Paris  was 
taken  from  them.  They  came  to  Canada  in  1667 
and  had  a  large  share  in  the  founding  of  the 
city  of  Montreal  as  a  Christian  colony;  for  a 
long  time  they  did  all  the  priestly  work  there, 
ana  still  oonduct  the  seminaiy.  On  the  invita- 
tion of  Bishop  Carroll  they  came  to  Baltimore  in 
1791  and  founded  a  seminary  Uiere;  in  1808  they 
established  another  at  Einmitsburg,  the  later 
Mount  St.  Mary's  Coll^  They  also  have 
charge  of  the  seminary  in  the  diocese  of  San 
Francisco,  and  of  the  clerical  students  in  the 
Catholie  UnlTerrity  at  Waahingtm. 

SULPIOnrS  APOLXJNABIS.  a  Roman 
grammarian  and  learned  commentator  of  the 
second  centuTT,  bom  at  C^thage,  repeatedly 
mentioned  with  high  praise  by  h&  pupil  Aulus 
Oellius  (q.v.).  He  devoted  himself  especially 
to  the  study  of  VergiL  Metrical  arguments  or 
summaries  of  the  several  books  of  the  ^neid, 
of  Bix  hexameters  each,  and  like  Bummariee  of 
the  playa  of  Terence,  each  in  twdve  iambic  tri- 
meters^ written  by  Ap<rilinaris,  are  extant.  He 
wrote  also  LetterM.  Consult:  J.  W.  Beck,  De 
Sutptoio  ApoUinari  (Oronin^,  1884) ;  M. 
Schans,  Getohiohte  der  rdmtschen  Literatur, 
vol.  iii  (2d  ed.,  Munidi,  1905) ;  W.  S.  TeuffeJ, 
Qt»chichte  der  rdrmtohen  Literatur,  vol.  iii  ( 6th 
ed..  Leipzig,  1913). 

SULFICZUS  (sfll-pIsh^-Qs)  SEVE^T7S 
(0.863-0.410).  An  ecclesiastical  historian,  born 
in  Aquitalne.  According  to  Paulinus  (Ep.  xxii.) 
he  went  to  live  at  Prlmuliacum,  a  village  near 
Toolouse,  and  about  this  time  he  seems  to  have 
taken  monastic  vows.  He  was  a  friend  of  St. 
Ibrtin,  Bishop  of  Tours,  whom  he  frequently 


visited,  and  whose  life  he  wrote  (Vita  8.  Mar- 
tini Turonenaia).  Hig  biography  and  his  dia- 
logues are  of  great  historical  value.  The  most 
important  of  Sulpicius's  other  writii^  is  his 
Hittoria  Saora,  composed  about  403.  This  boi^ 
was  for  a  long  time  used  as  a  textbook  for  his- 
tory in  the  schools  of  Europe  (till  c.1666). 
There  is  an  English  version  of  his  writings,  by 
Alexander  Roberts,  in  Nicene  and  Post-Nioene 
Fathers  (vol.  xi,  2d  series.  New  York,  1894). 

SULTAir,  sUVtan  or  SQl-tan'  (Ar.  sultan,  aa- 
peror,  empire,  from  ttUita,  to  be  imperious). 
A  common  title  of  Mohammedan  princes  since 
the  time  of  the  Ohasniyid  Mahmud  (997-1030). 
It  is  given,  par  excellence,  to  the  mler  of  Turkey, 
who  takes  uie  name  "sultan  khan,"  reigning  siu- 
tan,  or  sultan  of  sultans.  It  is  also  given  to  the 
princesses  of  the  royal  house,  and  the  Sultan's 
mother  is  called  valide  sultan;  the  mother  of  his 
firet-born  eon  is  called  hassekl  sultsn.  In  Eing- 
lish  a  feminine  form,  "sultana,"  is  usually  em- 
ployed for  women. 

bUXTAH,  sflKtan.  A  breed  of  small  fowls, 
derived  from  I^key,  and  kept  for  their  beauty 
of  plumage  and  dodlity  as  pets. 


A  WUVTAM  COCK. 

STTLTE,  sylt,  Benjamin  (1841-  ).  A 
French-Canadian  author,  bom  at  Three  Rivers, 
in  the  Province  of  Quebec.  Taken  from  school 
at  the  death  of  his  father,  who  perished  at  sea. 
Suite  pushed  his  way  through  various  empl<^- 
ments  into  journalism  and  into  the  serrice  of 
the  government  as  translator.  His  most  solid 
prose  work  !s  the  Bistoire  des  Canadima-Fran- 
oais  (8  vols.,  1882-84),  which  was  followed  by 
Histoire  de  St.  FranQois  du  Lao  (1686)  and 
Pages  tFMstoiro  du  Canada  (1891).  Suite  is 
also  well  known  for  his  songs  in  Les  Lauren- 
tiennes  (1870)  and  Les  chants  nouveaua  (1880). 
He  also  wrote  La  langtte  fran^aise  au  Canada 
(1898),  fftttoire  de  Qufteo  (1908),  and  a  num- 
ber of  othw  puUicatims  which  appeared  in 
reviews. 

STTZiXX,  sSS-lss',  or  Jol6.  The  capital  of  the 
island  and  archipelago  of  the  same  name  in  the 
Philippines,  situated  on  the  northwest  coast  of 
the  island  of  Sulu,  99  miles  southwest  of  Zam- 
boanga,  Mindanao  (Map:  Philippine  Islands, 
C  7).  The  old  town,  destroyed  during  the  Span- 
ish occupation  of  1876-78,  was  the  residence  of 
Uie  sultans  from  tile  time  of  the  traditicmal  first 
leader,  Xarib,  or  Charib,  who  is  reported  to  have 
come  from  Mecca  during  the  latter  part  of  the 
seventeenth  century.  The  new  town,  laid  out 
cm  the  hill  lij  tite  Spaniards  at  the  time  of  their 
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permanent  occupation,  U  well  constructed  and 
fortified.  The  narbor  ia  provided  with  a  loag 
Bt(me  pier  and  a  lighthouse,  and  the  town  is  an 
important  shippii^  place.  The  p(^mlati<Hi  ia  but 
a  rew  thousand. 

STTIjIT  ABCHTPELAOO.  The  eouthemmoat 
group  of  the  Philippine  Islands.  It  separates 
the  Sulu  and  Celebes  Seas  and  extends  the  west- 
cm  extremity  of  Mindanao  southwestward  to  the 
northeastern  extremity  of  Borneo  (Map:  Philip- 
pine Islands,  C  8).  Its  combined  area  is  esti- 
mated at  1661  rau&re  miles.  The  archipelago 
consists  of  several  minor  groups,  each  centred 
around  a  large  island.  Of  the  latter  t^e  largest 
are  Basilan  and  Jold  (Sulu)  in  the  north  and 
Tawi-Tawi  in  the  south,  whose  areas,  respec- 
tively, are  478,  326,  and  232  square  miles.  The 
number  of  isUinds  counted  is  425,  of  which  16 
are  unnamed  rocks.  The  larger  islands  are  of 
volcanic  formation,  and  cmsist  of  mountains 
from  1000  to  3000  feet  hi^,  with  several  extinct 
volcanoes.  The  mountams  are  ^erally  sur- 
rounded by  a  coast  zone  of  coral  deposits,  and 
most  of  the  smaller  islands  are  wholly  of  coral 
formation.  The  soil  is  extremely  fertile,  and  the 
v^tatiim  is  luxuriant.  The  flora  is  more  dis- 
tinctly related  to  that  of  the  Philippines,  espe- 
cially Mindanao,  than  to  the  Borneo  flora;  the 
forests  produce  the  most  valuable  woods  of  the 
east — ^teak,  bamboos,  and^palma. 

Considerable  areas  in  Jol4  Island  are  cleared 
and  cultivated,  the  4diief  crop  being  rice,  while 
coffee,  cacao,  com,  hemp,  cotton,  and  indigo  are 
also  raised.  The  industries  include  weaving  for 
domestic  use,  manufactures  of  cordage  and  of 
knives  and  hatchets,  and  pearl  and  shell  Ash- 
ing, the  last  being  cMnmercially  important. 
Trade  is  almost  wht^Iy  in  the  hands  of  Chinese 
merchants,  and  consists  chiefly  in  the  exporta- 
tion of  pearl  idiell  to  Singapore  and  Manila  and 
the  importatitHi  of  manufactured  goods.  The 
dominant  people  are  the  Moros,  or  Mohanunedan 
Allays,  who  had  invaded  and  conquered  the 
islands  before  the  arrival  of  the  Europeans, 
i'hey  practice  polygamy  and  a  mild  form  of 
slavery  which  the  United  States  government  has 
not  abolished,  though  it  has  insisted  that  here- 
after no  person  shall  be  enslaved.  The  petrole 
are  governed  directly  by  local  chieftains  called 
datos,  nimiinally  subject  to  the  Sultan  of  Sulu. 
The  p^ulation  of  the  archipelago  is  over  121,- 
000.  Tlie  Sulu  Archipelago,  with  the  exception 
of  the  Basikui  group  (501.8  square  miles),  con- 
stitutes the  Sulu  District  of  Moro  Province, 
while  Basilan  is  a  part  of  Zamboanga  District. 
The  capital  of  Sulu  District  is  Jol6. 

When  the  Sulu  Archipelago  was  discovered  by 
Spanish  navigators  it  was  alread;^  occupied  by 
the  Moros,  and  formed,  together  with  its  posses- 
sions in  North  Borneo,  an  independent  state. 
The  Moros  showed  a  warlike  and  independent 
spirit.  Spain  claimed  sovereignty  over  the 
islands  and  their  dependencies,  but  did  not 
exercise  it  beyond  sending  occasional  punitive 
expeditions  against  the  pirates,  and  her  sover- 
eignty was  disputed  by  England  and  Orraany. 
Bv  1875,  however,  Spain  had  gradually  gained  a 
ffwthold  and  b^un  to  assume  actual  cmtrol. 
In  1877  trafBc  was  declared  free  in  the  archi- 
pelago, and  Spain  abandoned  her  claim  to  North 
Borneo  In  favor  of  En^and.  Finally  in  1886 
England  and  Germany  formally  recognized  Span- 
ish sovereignty  in  the  islands.  It  had  already 
been  acknowledged  by  the  Sultan  in  1878,  With 
the  Philippine  Islands  the  Sulu  Archipelago 


passed  into  the  posseesicm  of  the  United  States 
in  1898.  In  December,  1890,  a  treaty  was  can- 
eluded  b^ween  the  Sultan  and  the  United  States 
by  whidt  American  sovereignty  over  the  islands 
was  recognized.  The  Sultan  was  acknowledged 
and  an  annual  stipend  was  conferred  upon  him. 
The  Moros  were  guaranteed  immunity  in  the  prac- 
tice of  their  religion.  See  F.  Combte,  in  Bistoria 
de  Mindatuw  y  JoU  ( Madrid,  1897 ) ,  and  A.  H.  S. 
Landor,  Qems  of  the  East  (New  York,  1904). 

SUIiZEB,  ztfl'tsSr,  Johann  GEtntG  (1720-70). 
A  Swiss  philosopher,  bom  at  Wint^thur.  Edu- 
cated in  Zurich,  ne  went  in  1742  to  Berlin,  where 
he  entertained  friendly  relations  with  Eulcr  and 
Maupertuis,  became  professor  of  mathematics 
at  the  Joachimsthaler  Gymnasium  (1747),  then 
at  the  Ritterakademie  (1763),  and  was  elected 
a  member  of  the  Academy.  His  chief  work, 
in  which  he  sought  to  reconcile  the  doctrines  of 
Wolf  with  the  French  and  Enj^ish  philosophers, 
is  tile  Allgemwne  Theorie  der  soMnm  KUnste 
(1771-74;  new  ed.,  with  literary  additions  by 
Blankenburg,  1702-^4),  supplemented  by  iVacft- 
triiffe,  oder  Charakteristik  der  vonCehmttm 
Dichter  atler  Hationm,  edited  by  Dyk  and 
Schatz  (1792-1808).  With  Ramler  be  edited 
Kritieche  Nachrichten  out  den  £«tcA«  der 
Oelekrgamkeit  (1750). 

SULZER,  sfiKzer,  WiLLUU  (1863-  ).  An 
American  politician,  born  in  Elizabeth,  N.  J.  He 
studied  at  Columbia  Law  School,  was  admitted 
to  the  bar  in  1884,  and  practiced  in  New  York 
City.  Fmn  the  outset  he  was  active  in  Tam- 
many politics.  He  was  a  member  of  the  State 
Assembly  from  1889  to  1804,  of  which  he  was 
Speaker  in  1893  and  minority  leader  (1802-94). 
Elected  to  Congress  in  1894  and  reflected  there- 
after successively  until  1012,  he  was  an  active 
meml>er  of  the  committee  on  for^^  affairs, 
championing  the  cause  of  the  Cuban  insurgents, 
the  Boers,  and  the  Russian-American  Jews.  In 
1912  he  was  elected  Govmoor  of  New  York. 
He  at  once  advocated  radical  legislation  and 
proclaimed  his  independence  of  machine  contnd. 
His  relations  with  Charles  F.  Murphy  of  Tam- 
many Hall  grew  steadily  less  friendly.  When 
he  vetoed,  as  insufficient,  the  primary  law  which 
the  Legislature  had  passed,  a  conflict  developed 
between  him  and  certain  party  leaders.  Al* 
though  assailed,  he  toured  tne  State  and  called 
the  Legislature  in  special  session  to  adopt  an 
adequate  primary  law.  Charged  with  having 
filed  with  the  Secretary  of  State  a  false  state- 
ment of  his  receipts  and  expoiditures  relative  to 
his  campaign  fund,  he  was  impeached  by  the 
Assembly  on  this  and  other  charges  in  1913.  He 
was  tried  by  the  Court  for  the  Trial  of  Im- 
peachments and  was  convicted  of  making  a  false 
statement  In  reference  to  his  campaign  fund, 
althouj^  the  court  found  him  not  guilty  of 
the  crime  of  p^jury.  Tha  judgment  of  the 
court  while  removing  Sulzer  frnn  ofiSoe  as  Gov- 
ernor also  provided  that  he  be  not  disqualified 
from  holding  any  other  office  of  honor,  trust, 
or  profit  under  the  State.  It  was  widely  believed 
that,  even  if  guilty  as  charged,  he  was  attacked 
only  because  he  had  refused  to  obey  the  ma- 
chine's commands.  He  was  elected  to  the 
State  Assembly  as  a  Progressive  in  the  same 
year.  In  1014,  after  losing  titeProgrearive  guber- 
natorial nMnination,  he  was  an  Indqwndent  candi- 
date, and  received  without  any  party  support 
126,270  votes.  He  published  Governor  fiuW, 
the  Politioal  Bones,  and  the  Leyirtotwe  (1914). 

SUMACH,  stVmftk  or  shSS'taiAk,  or  SITXAC 
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(OF.  mmao,  tumaoh,  Fr.  wmoOt  aomntao,  from 
At.  tummAq,  siimaeh,  from  tamaqa,  to  come  of 
good  Btock ) ,  Rhus.  A  genua  of  about  120  species 
of  Bhrubs  and  small  trees  of  the  family  Anacar* 
diaces,  distributed  over  almost  all  the  world, 
except  its  coldest  r^ons.  The  following  species 
are  of  commercial  importance:  Venetian  sumach 
{Rhu»  cotimtt),  known  also  as  wig  sumach  or 
wig  tree,  is  ft  native  of  southern  Europe  and 
western  Aria,  and  is  often  planted  under  the 
name  smoke  tree  as  an  ornamental  shrub.  It 
has  simple  leaves  and  hairy  corymba  of  fruit, 
which  have  a  sort  of  resemblance  to  periwigs. 
The  wood,  which  dyes  yellow,  and,  with  the  addi- 
tion of  other  substances,  green  and  brown,  is 
known  in  trade  as  young  fustic.  The  leaves  are 
astringent,  and  are  used  for  dyeing  Turkey  red. 
TIm  root  is  also  used  in  dyring*  and  the  whole 
plant  is  used  for  tanning  in  Italy.  The  teed 
resembles  the  almond  in  flavor.  Rhtu  ootinoideM, 
a  small  tree  found  from  Tennessee  southward, 
is  very  similar  to  the  smoke  tree.  The  very  acid 
fruit  of  the  elm-leaved  sumach  {RHut  coriaria), 
a  native  of  the  Mediterranean  region,  has  been 
used  from  the  earliest  times  as  a  condiment. 
The  Virginian  sumach,  or^  sta^^om  sumach 
{Bhua  (ypkMa).  is  a  native  of  almost  all  parts 
of   Nor^   America,   with   curious]^  aodkei 


STAonoBif  soiucB  <8IUw  mUw). 

brandies,  covered,  when  young,  with  a  soft  vel- 
vety down.  The  sta^om  sumach  varies  from  a 
sbrub  to  a  small  tree  30  feet  high.  The  smooth- 
leaved  sumach  {Rhus  glabra),  a  similar  species, 
also  North  American,  is  a  shrubby  plant  seldom 
more  than  3  feet  high.  The  collection  of  the 
leaves  of  the  sumach,  especially  Rkua  typhvna, 
for  tanning  is  an  industry  in  parts  of  the  South. 
The  vamiui  sumach  or  Japan  varnish  tree  {Rhm 
verntioifera) ,  a  native  of  Japan  and  Nepal,  yields 
a  varnish  much  used  in  Japan  for  lacquer-work. 
The  expressed  oil  of  the  seeds  becomes  as  hard 
as  tallow,  and  is  used  for  candles.  In  Australia 
the  wood  of  Rhus  rhadanthema  {or  Rhodasphtera 
rhodanthema)  is  considered  one  of  the  most  val- 
uable cabinet  woods.  It  is  dark  yellow  with  a 
satiny  lustre,  and  takes  an  excellent  polish.  The 
leaves  and  bark  are  used  in  tanning.  The  name 
tanner's  sumach  is  f^vw  to  Ooriaria  myrHfoliat 
a  European  shrub  of  the  ftunily  Coriariacete. 


The  leaves  are  astringent,  and  are  used  for  tan- 
nins and  for  dyeing  black. 

The  popularly  reputed  poisonous  American 
species  are  botanically  contused.  Rhus  toxica- 
dendron,  a  low  shrub,  is  believed  to  be  common 
only  at  the  South;  Rhus  radioans,  the  so-called 
poison  oak  or  ivy,  a  low,  trailing  or  climbing 
species,  referred  by  some  botanists  as  a  variety 
of  the  above  species,  is  more  widely  distributed. 
Rhw  twrmo,  ui«  so-called  poison  alder,  sumach, 
dogwood,  or  swamp  sumach,  has  long  been  re- 
puted to  cause  irritation  of  tJie  skin  in  some 
people  and  to  be  inert  in  others,  a  reputation  also 
pertaining  to  the  prece^ng  species.  A  saturated 
alcoholic  solution  of  lead  acetate  is  considered 
a  specific.  The  fluid  extract  o!  Grindellia  is 
similarly  emplorai. 

SUIEABOXOV,  taifmit'Ttnat,  Aloukdb 
PtTBOvrroH  <  1718-77).  A  Ruarian  writer  of 
the  psendo-dassical  period.  He  was  bom  in 
Finland,  was  well  educated,  entered  the  military 
service,  became  Count  Rumiantsev's  adjutant, 
and  later  reached  a  hig^  rank.  When  the  first 
permanent  theatre  was  established  at  St.  Peters- 
burg in  1766  he  was  made  director,  and  also 
wrote  plays  for  {voduction  at  the  theatre.  Petty 
of  character,  quarrelsome,  and  ovarambltious, 
he  left  the  capita,  incensed  at  the  insnffidoit 
recognition  he  had  received,  and  began  to  stage 
his  works  at  Moscow.  After  a  time  he  got  into 
disputes  with  the  management  of  the  theatre 
there,  and  in  despair  took  to  drink,  dying  in  ob- 
Bcurii?.  Although  clumsy  and  ineflreotive,  his 
tragedies  played  an  important  part  in  the  de- 
velopment of  the  Russian  drama,  into  which 
he  was  the  first  to  introduce  the  Frendi  pseudo- 
dassical  theory.  His  ecmediee  and  satires  have 
a  great  deal  of  genuine  humor  and  wit,  and  have 
influenced  consideraUy  Somarokov's  followers. 
Sumarokov  attempted  everv  kind  of  literary 
production  except  the  novel.  His  works  were 
published  at  Moscow  (2d  ed.,  10  vols.,  1787). 
His  best-known  drama,  The  False  Dometrws,  has 
hem  rendered  into  Eng^idi  aa  Dem^Hus  the  Im- 
postor (Ixmdtm,  1800). 

SUIUTBA,  sOS-mfttrft.  One  of  the  Sunda 
Islands,  the  most  westerly,  also  the  lai^est,  not 
reckoning  Borneo,  of  the  Dutch  Bast  India 
Islands,  separated  from  the  Malay  Peninsula  by 
the  Malacca  Strait,  and  from  Java  by  the  Sunda 
Strait  (Map:  East  India  Islands,  B  5,  6).  It 
extends  in  a  northwest  and  southeast  direction. 
Its  length  is  1060  miles;  its  breadth  ranges  from 
90  to  €^  miles.  Area,  l<tl,612  square  miles. 

A  high  mountain,  the  Barisan,  which  widens 
into  three  or  four  parallel  ranees,  including 
plateaux,  and  which  is  marked  by  many  vol- 
canoes, follows  the  west  shore.  To  the  east,  in 
all  the  central  part,  extend  lower  stretches  of 
level  and  undulating  country  sloping  eastward, 
where  all  the  main  nvers  are  found,  flowing  east- 
ward, often  through  marshy  flats  at  the  coast. 
The  highest  elevation,  Korintji,  12,480  feet,  is 
in  the  Residency  of  Padang  in  the  middle  of 
the  Island  In  the  north  are  plateaus  averaging 
4000  feet  in  elevation;  next  south  is  a  r^on 
of  extinct  volcanoes  and  deep  valleys;  in  the 
middle  belt  are  also  volcanoes  rising  to  10.000 
feet;  the  heists  diminish  in  the  south  but  the 
character  of  the  mountains  are  not  so  well 
known.  At  least  eight  active  volcanoes  exist, 
and  the  number  of  v^canic  peaks  and  craters  is 
law  (66  being  known). 

^ere  are  numerous  lakes;  anumg  the  laifjest 
an  TdM,  high  up  amoig  the  northmt  moun- 
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tains;  Maninju,  50  square  miles,  in  a  crater, 
Sins^cara,  of  l&e  size  and  the  source  of  the 
Ombilin  Kiver  and  Koiintji,  near  the  peak  of 
the  same  name. 

The  main  riv^a  are  the  Musi,  JamU,  Indra- 
giri,  and  Kampar.  Thtj  are  of  much  importance 
for  navigation.  Around  a  large  part  of  toe  coast 
extend  rows  and  groups  of  ulaodi  of  more  or 
less  sijmificance,  and  once  a  portion  of  the  main- 
land—-Banka,  Idnga,  Rupert,  Simalu,  Siberut, 
etc.  As  a.  whole,  Sumatra  geologically  belongs 
to  the  neighboring  continental  r^ons;  sand- 
stone, limestone,  uate,  and  eruptive  formations 
abound  in  the  island. 

The  equator  passes  nearly  throu^  the  cratre 
of  the  island !  accordingly  ue  even  temperature 
is  constantly  hij^,  the  mean  annual  temperature 
ranging  from  77*  F.  to  81*  F.  The  annual  rain- 
fall varies  from  approximately  90  to  185  inches. 
The  lower  sections  of  the  island  are  unhealthful 
and  thinly  peopled,  the  hifj^er  are  pleasant  and 
habitable.  Thunderstorms  and  waterspouts  occur 
frequently,  and  earthquakes  now  and  then.  The 
flora  is  practically  that  of  the  Malay  Peninsula 
and  Borneo,  containing  a  few  remaikable  special 
features,  such  as  gi^^tle  fonns  of  amm.  A 
large  piut  of  the  island  is  overgrown  with  trees 
and  foliue.  The  mountains  are  rich  in  tall 
timber.  Oak,  camphor,  and  teak  trees  abound. 
Sumatra  is  unsurpassed  for  fauna,  nearly  all 
the  large  equatorial  t^pes  being  present.  Buf- 
faloes are  the  leading  live  stock.  The  rhinoceros, 
elephant,  tiger,  t^ir,  panther,  deer,  and  many 
species  of  the  ape  are  also  largely  raoresentea. 
Tiie  supply  of  minerals  is  la^e.  Tixe  island 
yields  coal  abundantly,  and  large  tin  deposits 
on  Singkap  Island  on  the  east  coast  are  being 
worked.  Petroleum  wells  flow  in  the  Palemhang 
region,  and  there  is  an  important  output  of 
petroleum  in  Langkat. 

Agriculture  is  the  occupation  of  the  natives. 
All  tiie  tropical  crops  are  or  can  be  grown.  The 
native  prlnoes  ana  the  goremment  farm  ont 
land  to  cultivators.  The  natives  skillfully  manu- 
facture filigree  articles  in  gold  and  silver,  fab- 
rics, and  household  articles.  Hie  nortiieast 
coast,  around  Deli,  is  a  rich  and  extensive  to- 
bacco country.  'IHie  pepper  trade  is  important. 
Coffee,  bamboo,  rubber,  copra,  and  gums  are  also 
exported.  Here  are  man^y  good  roads  in  various 
coast  districts,  and  a  fair  <me  from  Palembang 
to  Benkulen.  A  railway  extends  from  Padang 
to  coal  mines  in  the  Interior;  altogether  there 
were  In  operation,  in  1912,  337  kilometers  (209 
milee)  of  railway. 

Java  and  Madura  are  the  central,  civilized, 
and  most  important  part  of  the  Dutch  East  In- 
dies, the  remainder  being  known  as  outposts  or 
outpost  provinces.  Seven  of  these  outpost  prov- 
inces are  included  in  Sumatra.  So  far  as  is  prac- 
ticable tile  goremment  is  patterned  after  that  of 
Java,  but  Dutch  control  in  much  of  the  Interior 
is  merely  nominal.  Besides  several  Dutch  resi- 
dents there  is  a  governor  for  the  administratitm 
of  the  West  Coast  and  a  civil  and  military  gov- 
ernor for  Aohin  (Atjeh).  The  area  of  these 
seven  outpost  provinces,  which  include  many 
small  islands  off  the  coast,  is  computed  at  178,- 
6S4  square  miles;  of  Sumatra  proper,  somewhat 
less  than  167,600  square  miles.  The  most  recent 
availaUe  returns  of  population  are  for  1905; 
these,  with  areas,  are  shown  in  the  table. 

Of  the  total  population  In  1905  the  number 
of  indigenes  was  returned  at  3,962,107 ;  Chinese, 
148,946  (of  whom  99,236  in  the  East  Coast) ; 


Europeans,  8190.  The  principal  towns  are  Pa- 
dang (with  91,440  inhabitanta  in  190S),  Palem- 
bang (60,085),  Benkulm,  Deli,  Aehin,  and 
Jambi. 


OOTKn  FaOTUHSS 


W«flt  CoMt: 
Padftng  Hichlsnds. . 
PMUng  LowlMtdi. . 
TivanuU  

Totsl  West  Oosst 

BcnknlcB  ,, 

Lampong  DiMriots.... 

PalamhMM.  

Ean  Coart  

Aohin  

Bfaww>  

Orsad  totsla. . . . . 


8q.  mOM 


81,788 

9,437 

11,838 
53,718 
3S,4S1 
20,SfiO 
16,383 


178,604 


Pop.,  1906 


403,431  ■ 
906,040* 
413,801* 


1,781,772  • 

801,360* 
166.618* 
796,364* 
568,417  * 
682,175* 
113,ai«« 


4,141.731* 


1  Couiala  of  IndrBtiri  in  Bumtn  and  the  Btmnr  and 
Linen  archipeUcoes. 
1  uiohidinc  outqdiis  Mmilt  enxpt  Bsaka, 

•  Fairly  aoonrate. 

*  Approximate. 

The  natives  of  Sumatra,  exclusive  of  the  in* 
truding  Hindus,  Arabs,  Tamils,  Indo-Chinese, 
and  Chinese,  belong  to  the  Malayan  stock,  lin- 
guistically and  physically,  although  smne  au- 
thorities group  as  Indonesians  such  peoples  aa 
the  Battaks  and  a  few  others.  Among  tiie  most 
important  and  most  intereetii^  tribes  are  the 
Acninese  of  the  extreme  northwest,  noted  for 
their  long  struggle  against  the  Dntdi,  the  Bat- 
taks of  the  northern  Interior  and  northwest 
coast,  and  their  neighbors  in  the  Nias  and  Batu 
islands,  the  Kubus,  a  very  primitive  people  of 
the  forests  and  marshy  regions  of  Palembang, 
the  so-called  MenandEaban  Malays  of  the  middle 
of  the  island  and  other  parts  east  and  west,  the 
Palembangs,  Rejangs,  Passumahs,  Lampongs,  and 
other  tribes  to  the  south,  and  the  Abcnijgs.  The 
Malayan  pec^le  of  Sumatra  exhibit  many  varie- 
ties of  cmtnre,  from  that  of  the  foreet-dwelling 
Kubus  and  other  tribes  of  a  primitive  sort  to 
those  who  under  Hindu,  and  centuries  later 
under  Mohammedan,  influences  reached  a  consid- 
erable d^ree  of  culture,  with  religious  and  com- 
mercial as  well  as  political  devdopment  and  ex- 
pansion. The  first  intrusions  of  Hindu  life  and 
culture  into  Sumatra  began  some  time  before  the 
Christian  era.  Traces  of  Hinduism  are  evident 
in  ardiitecture,  religitm,  and  language.  It  was 
in  all  probabili^  from  Java  that  Buddhism  in 
the  Bi:rth  century  made  its  way  into  Sumatra, 
where,  however,  it  never  <^tain(n  general  vogue. 
The  Battaks,  some  of  whose  divinities  bear  cor- 
rupted Indian  names,  possess  an  alphabet  of 
Hindu  origin.  Hindu  influences  were  probably 
at  their  h«gfat  in  the  ei|di^  century.  From  the 
thirteenth  to  the  fifteenth  eentu^  Mohammedan 
influences  prendled  and  many  of  the  trUies  were 
convrated  to  Islam  and  a  number  ot  sultanates 
were  established.  The  Mohammedan  IniDuaioe 
u|>on  politics,  reli^on,  and  language  was  great. 
Since  Uien  the  various  European  conquerors  and 
intruders  (Portuguese,  EngUrii,  Dutdi)  have 
made  themselves  felt,  but  chiefly  in  the  coast 
regions.  On  the  whole  the  native  population  of 
Sumatra,  as  is  also  the  ease  in  Java,  is  on  the 
increase.  Mohammedanism  is  generally  pro- 
fessed in  the  coast  districts  and  uso  to  &  great 
extent  in  the  interior. 

Marco  Polo  visited  Sumatra  in  1292,  and  the 
first  Portuguese  in  1608.    In  the  seventeenth 
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eeatury  tbe  Duteh  obtained  a  firm  foothold,  hav- 
ing forced  oat  tbe  Portuguese.  From  1812  to 
1810  the  English  held  the  island.  In  182S  Ben- 
kalen,  where  the  "Ba^iah  had  bem  established 
for  nearly  a  century  and  a  half,  was  transferred 
to  the  Dutch.  Tlie  conquest  ol  the  natives  has 
been  in  progress  since  tbe  discoverv  of  the  island 
and  has  not  yet  been  entirely  completed,  although 
almost  all  of  the  island  is  now  under  the  control 
of  tbe  government. 

Blbliograpliy.  H.  O.  Forbes,  A  Naturali$t'a 
Wamdtringt  m  tht  Eaatem  Archipeiago  (Lon- 
don, 188S) ;  Emile  Carthans,  Au$  dem  Sneh  von 
ItmUinde,  Swnatra  vnd  der  MalaHaohe  Arohipel 
(Leipzig,  1891);  Joachim  Brconer,  Beauoh  bei 
den  Ktmnibalen  Bimatrat  (Wttrzburg,  1893-94) ; 
H.  Breitenetein,  Sumatra  (Leipzig,  1902);  K. 
Giesenhagen,  Auf  Java  und  Sumatra  (lb.,  1902) ; 
Bernard,  A  trovtrt  Sumatra  (Paris,  1910) ;  An- 
toine  Cabaton,  Java,  Sumatra,  and  the  Other 
Ittamdt  of  the  Dutch  East  Indiet  (New  York, 
1914) ;  F.  A.  W.  Miquel,  in  Flora  von  Veder- 
landach  Iitdie,  First  Supplement  (Amsterdam, 
I860) ;  also  O.  F.  Hoekstra,  Die  Oro-  und  By- 
drographie  Sumatra*  (Oroningen,  1893) ;  E. 
Otto,  Pftanze»-  imd  JAgeriehm  wf  Bwaatra 
(Berlin,  1903). 

S01IBA,  USt^m^,  or  Sandalwood  Island 
(q.T.).   One  of  the  Sun  da  Islands  (q.v.). 

SUXBAWA,  svm-faa^v&.  An  island  of  the 
Duteh  East  Indies,  (me  of  the  Sunda  group,  sit- 
uated between  Lcnibok  and  Flores  (Map:  East 
India  Islands,  E  7).  Its  area  is  4300  square 
miles,  but  including  the  nei^boring  islands  it 
is  6240  square  miles.  Four  mountain  ranges 
^averse  Sumbawa  from  west  to  east,  the  north' 
ern  being  volcanic  with  Tambora  (90SS  feet) ,  the 
southern  containing  a  limestone  formation.  Mid- 
Snmbawa  is  a  region  of  circular  hills  of  lava 
and  tufa,  and  the  land  is  covered  with  a  long 
silver-colored  grass.  The  natives  engage  in  ag- 
riculture. Sumbawa,  with  its  four  Ires  states, 
is  included,  for  the  administrative  purposes  of 
the  Dutch,  under  Residen<7  No.  XI  of  Insulinde 
or  Island  India  (government  of  southern  Cel- 
rites).  He  population  is  75,000,  of  which  11,000 
are  foreigners,  who  ocmtrol  Uie  trade. 

enwSUJtf  BOm'bfll  or  svm^l.  See  Musk 
Plant. 

BJnt.Dintr  (or  HOLXEAIE)  bat.  One 
of  the  most  ronariEable  of  the  glacial  fiords  of 
southeast  Alaska,  situated  about  lat.  57*  80*  N.. 
long.  133'  W.,  and  debouches  into  Stephens 
Pase^  (Map:  Alaska.  N  7). 

SXT'mENl^.   See  Madura. 

SXIXB'BZAN  ULHOUAGB.  The  language 
spoken  by  the  Sumerians.  (See  Babtlonia.)  The 
first  successful  decipherers  of  the  cuneiform  char- 
acters, Hittcks,  Rawlinson.  and  Oppert,  observed 
that  the  wedge-shaped  signs  were  employed  in 
writing  languages  not  akin  to  the  Assvrian,  that 
the  inventors  of  this  system  of  writing  cannot 
have  been  Semites,  since  the  signs  have  syllabic 
values  and  some  characteristic  S^itic  soimds 
are  not  represented,  and  that  one  of  these  lan- 
guages was  used  in  Bal^lonia  itself.  Hincks 
thought  that  these  languages  were  Aryan ;  Baw- 
linson  rcjgarded  them  as  Scythian,  meaning 
this  term  Mongolian;  Oppiert  considered  the 
Babylonian  non-Semitic  tongue  as  Kasdo-Scyth- 
ian.  The  term  "Accadian"  was  first  used  by 
Rawlinson  in  1865,  tbe  term  "Sumerian"  by  Op- 
pert  in  1860.  There  was  practical  unanimity 
among  all  Assyriologists  before  1874  ss  to  the  ag- 
l^utinstlng  and  mm-Semttie  diaracter  of  this 


language.  In  that  year,  however,  Hal4vy  began 
his  protest  against  the  very  assumption  utat  - 
tbe  Sumerian  language  ever'  existed.  He  flrrt 
attempted  to  prove  that  the  Sumerian  language 
did  not  belong  to  the  Turanian  family  and  that 
the  Turanian  people  cannot  be  suppmisd  to  have 
lived  in  Babylonia,  and  then  maintained  that 
the  texts  claimed  to  be  Sumerian  oould  be  re- 
fl^arded  as  composed  in  an  ideographic  writing 
invented  by  the  Assyrians  in  addition  to  tbe 
phonetic  system  and  having  the  same  values  in 
pronunciation.  Of  the  Sumeriui  signs  in  the 
syllabary,  he  found  Semitic  values  for  114.  In 
1876  Hal6vy  modified  his  view  by  admitting 
that  the  Sumerian  signs  could  not  have  been 
pronounced  like  the  ordmary  Assyrian  words.  In 
his  opinion  the  so-called  Sumeriw  was  only  a  hi- 
eratic or  priestly  system  of  writing  used  as  a  cryp- 
to^fra{>hy  for  purpHoees  of  oonceahnent.  Against 
this  theory  especi^y  Oppert  and  Lenormant, 
Sayce,  and  Scnrader  urged  many  arguments, 
sudi  as  the  bnposdbUity  of  findiiw  real  Semitic 
values  for  the  Snmerian  signs  and  tbe  improba- 
bility of  an  artifidal  langwge  having  been  cre- 
ated as  a  secret  means  of  oommunication  be- 
tween priests  and  then  used  for  inscriptions  in 
which  kings  recount  their  victories  and  their 
building  enterprises.  In  1880  Ha  apt  indicated 
the  existence  <n  two  dialects,  Emdcu  and  Emeaal, 
of  tbe  Sumeriui  as  shown  by  certain  iittenaeet 
observed  try  earlier  scholiuv  without  full  w^pre- 
elation  of  their  significance.  Even  in  view  of 
this  fact,  explained  by  HaKvy  as  due  to  varieties 
tsi  cryptography,  the  difBeulty  of  classifying  the 
Sumerian,  tbe  apparent  silence  of  the  mraumenta 
concerning  a  nation  speaking  this  language  and 
conquered  by  the  Babyltmians,  and  the  manifest 
infiuence  of  the  Semitic  speech  on  the  vocabulary, 
led  some  scholars  to  hnitate.  Meanwhile  the 
study  of  the  Sumerian,  on  the  assumption  that 
it  was  a  real  language,  continued.  Lehmann's 
investigatitms  rsnderra  it  pn^Mble  that  the  na- 
tive name  of  the  people  speaking  this  language 
was  Shumeri,  in  dirtinction  from  the  Akkadi, 
who  were  tbe  Semites.  The  Semitic  language  is 
indeed  designated  as  Akkadian  in  contrast  with 
the  Sumerian  in  an  inscription  from  the  reign 
of  Samsuditava  (1063-32  B.C.).  as  Messer- 
schmidt  has  shown  (OrieHt^ietieohe  lAteratur- 
Keitung,  Leipzig,  1905).  In  view  of  the  Greek 
transmptions  of  Sumerian  words,  published  and 
discussed  by  Pinches  and  Sayce  in  1902,  it  is 
no  lon^r  posdble  to  doubt  the  existence  of  a 
Sumerian  language;  but  these  texts  raise  the 
question  wheuier  Hellenistic  settlers  in  Baby- 
lonia between  146  and  80  B.O.,  the  date  assigned 
by  Sayce,  were  learning  an  absolutely  dead  lan- 
guage for  historical  purposes  or  a  tongue  to 
some  extent  stUl  nolmi.  Ldmunn's  <^inion 
that  the  home  of  tne  Akicadians  was  in  north 
Bal^lonia,  that  of  the  Sumerians  in  south  Baby- 
lonia, which  was  still  adhered  to  by  King  in 
1910,  may  have  to  be  modified  in  the  light  of 
the  texts  published  by  Scheil  in  1911,  showing 
that  the  earliest  Sumerian  dynasties,  those  of 
Opis  and  Kish,  were  north  Babylonian. 

The  Sumeriui  is  found  in  bilingual  syllabaries 
and  word  lists,  bilingual  hymns  and  prayers, 
bilingual  inscriptions  of  kings,  and  a  constantly 
increasing  number  of  uniluigual  Inscriptions. 
Of  these  the  earliest  show  the  least  evideuee  of 
a  Snnitie  inflnence.  These  are  in  the  Emeku 
dialect.  Those  in  the  Emesal  dialect  naturally 
reveal  mora  traces  of  the  Semitic  vemaenlsf. 
Sumerian  loan  words  in  the  Akkadian,  of  which 
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Leander  has  counted  217,  are  taken  from  the 
Emdcu  dialect.  The  Sumerian  ii  made  up  of 
UKMio^yUabio  roots  and  shows  no  t«3ideiiqr  to 
trilitmlity;  it  is  fond  of  compound^  which  are 
rarely  found  in  the  Semitic  langua^,  and  ex- 
putds  its  nouns  bj  manv  prefixes  and  Buffizes; 
it  has  no  gender.  The  plural  is  often  formed  by 
duplicatiMi,  as  kur-kur  (lands),  ai-ei  (home), 
and  BCHnetimes  by  mm;  the  genitive  is  sometimes 
upressed  by  the  suffix  ge  or  gid;  instead  of 
prepositions  it  has  postpositions,  such  as  -thu, 
to,  -ta,  from,  -da^  with;  the  pronouns  are  either 
independent  or  pronominal  snfflxe^  but  alto- 
gether differoit  from  the  Semitic;  the  numerals 
resemble  the  Semitic  <mly  in  making  the  twoitles* 
thirties,  etc.,  in  the  plural,  while  the  forms  are 
entirely  different;  the  verb  has  practically  the 
same  derived  stems  as  the  Semitic  and  Hamitic, 
but  has  a  greater  variety  of  prefixes,  infixes,  and 
suffixes.  The  attempts  to  discover  the  affinities 
of  this  language  have  not  yet  been  successful, 
but  it  is  prt^iably  the  oldest  known  language  in 
the  world;  ft  hu  an  e  vowel  and  an  0  vowel  and 
also  a  consraiant  f,  as  the  Greek  transcriptions 
show.  Prom  the  Sumerian  vocabulary  it  is  evi- 
dent that  the  people  who  spoke  this  language  had 
reached  a  comparatively  high  civilization.  The 
sexagesimal  system  was  in  vogue,  and  the  b^in- 
ninga  of  astronomy  and  mauiematics  are  with 
much  plausibility  ascribed  to  the  race  who  spoke 
the  lUhan  Shumeri  or  Sumerian  language. 

BibliogTaidiy.  J.  HaMvy,  Recherehea  crM- 
iguet  *ur  I'origine  de  la  chimatim  habjfUmieime 
(Paris,  1&76) ;  id.,  Pr4aia  d^aUographie  awyro- 
hahylowietme  (Paris,  1012) ;  Paul  Haupt,  Die 
tumeriachert  FamilieHgeMtBe  (Leipzig,  1879) ;  id., 
Akkadiacke  und  aumeriache  KeilachriftteiBte  (ib., 
1881-82 ) ;  id.,  Die  akkadiaoke  Spraehe  ( Berlin, 
1883 ) ;  H.  Zimmem,  Bdbyloniai^  Buaapaalmen 
(Leipsig,  1886) ;  C.  F.  Lehmann,  Bfumaahahum' 
ttfctn  (ib.,  1802) ;  F.  Hommel,  8ument<^  Laaa- 
atUoka  (Munich,  1894) ;  F.  H.  Weissbach,  Die  au- 
meriache Frage  (Leipdg,  1898);  Pinches  and 
Sayce,  in  Proeeediiitga  of  the  Society  for  Biblical 
ArduBology,  vol.  xziv  (London,  1902) ;  J.  D. 
Prince,  Materiala  for  a  Bwnerian  Leaiicon  (New 
York,  1006-08) ;  Thureau-Dangin,  in  Zeitadhrift 
f&r  Aaayriologie,  vol.  xz  (Leipzig  1907);  A. 
Deimel,  Vooahularium  StMnertcum  ( Rome,  1910) ; 
L.  W.  King,  A  Hiatory  of  Burner  and  Akkad 
(New  York,  1010);  Stephen  Langdon,  A  8u- 
merian  Orammw  and  Chreatomathy  (Paris, 
1011) ;  8.  0.  Ylvisaker,  Zur  habyUmia^m  und 
aurneriachen  Orammatik  (Leipzig,  1912);  M. 
Tseretheli,  "Sumerian  and  Georgian,"  in  Journal 
of  the  Royal  Aeiatie  Society  (London,  1013); 
C.  J.  Ball,  OMneae  a»d  Bumerian  {Oxford,  1914) ; 
Friedrich  Delitzsch,  Eleitte  aumeriache  Bprach- 
lelu^e  fUr  yichtasayriologeit  (Leipzig,  1914) ;  id., 
GrundeUge  der  aumeriachen  Orammatik  (ib., 
1014) ;  id.,  Bumerimihea  Otoaaar  (ib..  1014).  See 

CVVtXFOaU  lN80BIPn<H». 

STnEEBIANB.  See  Sumebur  LAironAOB; 
Babylonia,  Ethnology. 

SUXZDA-OAWA,  sOQ^mS-dA-^'wA.  A  river 
in  the  island  of  Hondo,  Japan,  rising  northwest 
of  Tokyo  <Hi  the  border  of  the  provinces  of  Mu- 
sashi  and  Eai,  and  entering  the  Bay  of  Tokvo, 
after  a  course  of  some  90  miles.  It  Is  navigable 
f  «■  smaU  boats.  In  Tol^  It  is  a  place  of  popu- 
lar resort.  On  its  banks  are  tea  houses,  tem- 
ples, and  a  great  avame  of  cherry  treen.  In 
Jnly  it  is  the  scene  of  a  great  festlTal  called 
"river  opening." 

BUTtXARY  PBOOSEDXVCW    (from  Lat. 


aununa,  main  thin^,  substance,  sum,  fem.  sing,  of 
aumtnua,  supra-lative  assigned  to  aufer,  a£>ve» 
over) .  Proceedings  in  the  nature  of  toials  which 
are  conducted  before  judicial  officers  without 
juries,  and  in  a  speedy  and  peremptory  manner. 
Such  proceedings  must  be  specially  authorized 
by  statute,  as  they  are  not  sanctioned  by  the 
common  law.  Hie  Federal  constitutional  guar- 
anty of  the  right  to  trial  by  jury -does  n<^  ex- 
tend to  such  civil  and  criminal  cases  as  were 
not  triable  by  jury  at  common  law,  thus  leav- 
ing the  States  free  to  dispose  of  such  cases  by 
summary  proceedings  U  they  dean  it  expedient 
to  do  so.  Host  of  the  State  oonstitntiois  also 
secure  the  ri^t  to  trial  by  jury  in  all  important 
cases.  However,  for  the  speedy  administrati<« 
of  justice  in  trivial  eases,  both  civil  and  crim- 
inal, the  statutes  of  nearly  all  the  States  pro- 
vide for  the  determination  by  summary  proceed- 
ings of  such  pet^  misdemeanors  as  the  viola- 
tion of  municipal  ordinances  as  to  fast  driving, 
etc.,  disordra-ly  conduct,  and  otba  minor  of- 
fenses. 

Certain  statutory  prooeedings  for  the  purpose 
of  promptly  ejecting  or  di^MMsessing  tenants  are 
also  known  as  summary  proceedings  in  atnne 
States.    See  Jpbt;  Tbial. 

BUIOCEB.  A  term,  fonnd  in  old  English 
architecture,  applying  to  a  chief  beam  of  a  floor, 
or  what  is  ordinarily  termed  a  girder.  When  a 
summer  is  used  to  support  a  wall  or  other  eaptx- 
atmetnre,  as  in  the  front  of  a  building,  it  is 
known  as  a  breastsnmmer  (q.v.).  Summer  ia 
also  used  to  denote  a  stone  at  the  top  of  a  pier 
or  of  a  wall  where  an  arch,  lintd,  or  other  wotk 
is  supported. 

STIIEHEB,  INDIAN.    See  IifDUN  Suuios. 

SUIQCEB  DTTCK.    The  wood  duck  (q.v.). 

BUKIEEBFIBU),  JoHV  (1708-1826).  An 
American  Methodist  clergyman,  bom  at  Preston, 
England.  He  was  educated  at  a  Moravian 
sehw^  In  1812  his  family  ronoved  to  Dublin. 
Here  he  became  dissolute  and  was  finally  im- 
prisoned as  the  result  of  indorsing  the  notes 
of  worthless  companions.  Converted  in  1817,  he 
joined  the  Wesleyans  and  in  1810  was  preaching 
to  immense  audiences  in  Dublin.  In  1821  he 
came  to  the  United  States  and  entered  the  min- 
istry of  the  Methodist  Episcopal  diureh,  joining 
the  New  York  Conference.  He  was  greeted 
with  enthusiastic  crowds  wherever  he  spoke. 
A  short  time  before  his  death  he  waa  instru- 
mental in  founding  the  American  Tract  Socie^. 
He  was  the  author  of  Bermona  and  Sketches  of 
Bermona  (1842).  Consult  John  Holland,  Ma- 
moira  of  the  Life  and  Mimatry  of  Rep.  John  Bum- 
merfUid  (New  York,  1820  ;  6th  ed.,  1844);  W. 
M.  Willett,  The  Life  of  Rev.  John  BummerfiHd 
(Philadelphia,  1857). 

StnOEEB  BBPBTRl),  or  TANAGEB.  See 
Tahaqb.  

SVinCBBS,  Sn  Obobsb.  See  8<»co8,  Ba 
GacnoB.  

SUHMEBS,  Thouas  OsinrnD  ( 1812-82). 
An  American  Southern  Methodist  clergyman, 
editor,  and  theologian.  He  was  bom  at  Corfe 
Castle,  Isle  of  Purbeck,  Dorsetshire,  came  to 
America  in  1830,  and  joined  the  Baltimore  Con- 
ference (1836).  He  was  missionary  to  the  Ke- 
pnblic  of  Texas  ( 1840) ;  was  tnuLsferred  to  the 
Alabama  CmifeTence  (184S);  was  secretary  of 
the  Louisville  conventiMi  iriiere  the  Methodist 
Episcopal  Church  South  was  organiasd;  and 
anbseqnsntly  was  seeretaiy  of  erarr  Ooieral 
Ccmferaioe  of  his  church  until  his  death.  As 
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rml  book'  editor  from  184S  until  his  death, 
edited  most  of  the  pnblicatione  of  the  de- 
nomination. He  founded  Uie  Sundaiy  Bekool 
Vititor  and  edited  it  four  years;  the  Quot' 
terly  Review  he  edited  for  nine  years.  Sum- 
mers waa  professor  of  r^stematic  theology  in 
Vanderbilt  UniTersi^  and  dean  of  the  theologi- 
cal faculty  (1872-82).  He  wrote  numerous 
works,  including  a  commentary  in  six  volumes 
on  the  Gospds,  Acts,  and  Romans  (1868-74) 
and  Bustematio  Theology,  edited  hy  J.  J.  Tigert 
(2  vids.,  1888).  Considt  O.  P.  Fitcgerald.  Dr. 
8ummer»:  A  Life  Study  (Nashville,  1884). 

STTHMBBS,  Walteb  Coventbt  (1869-  ). 
An  English  classical  scholar.  He  was  educated 
at  St.  John's  College,  Cambridge,  and  was  lec- 
turer in  Latin  at  Owens  Collie,  Manchester 
(1895-1903),  and  thereafter  was  professor  of 
Latin  at  the  University  ef  She£Sela.  His  pub- 
lications include:  editions  of  Sallust  (1900» 
1901),  Ovid  (1902).  Tadtos  (1904),  and  of  Se- 
lected Letters  of  Seneca  (1910) ;  A  Study  of  the 
ArgonoMtioa  of  Valeriue  Flaaoue  (1894) ;  texts 
of  Persins  and  Silius  Ztalicus  in  the  Corpue 
Poetarutn  Latinorum  (1900-04);  The  Author- 
ehip  of  the  Herculee  Oetteut  (1906);  snd  the 
discussion  of  "Silver  Poetry"  in  J.  E.  Sandys's 
Companion  to  Latin  Studiee  (1910). 

8UKXBB  SCHOOL.  The  name  applied 
either  to  institutions  the  sole  purpose  of  which 
is  the  giving  of  instruction  during  the  summer 
months,  or  to  tiie  summer  sesdons  of  any  in- 
stitntlon  of  learning.  Some  universities  in  the 
United  States  offer  courses  eztendiiw  over  a  part 
of  tiie  summer,  and  a  few,  like  the  Universil^  of 
Chicago,  have  regular  summer  quarters  as  part 
of  the  system  of  continuous  sessions.  The 
successful  completion  of  flummer-school  courses 
gives  credit  towards  the  degrees  of  the  insti- 
tution at  which  they  are  takoi.  Other  sum- 
mer schools  exist  independantly,  usually  at  some 
situation  foTOrable  for  summer  resort.  Sneh 
are  the  schools  at  Chautauqua,  N.  T.  Conditions 
of  admission  are  usually  not  required.  Certifi- 
cates are  given  for  work  done.  More .  recently 
city-school  systems  have  introduced  vacation 
schools  in  the  summer,  chiefly  for  backward 
pupils  and  for  physical  culture. 

StTHHEBSIDB.  A  town  and  the  coimty  seat 
of  Prince  County,  Prince  Edward  Island,  Can- 
ada* situated  <m  Kortbomberland  Strait  and  <m 
the  Prince  Edward  Island  Railway  (Map:  Prince 
Edward  Island,  0  3).  It  la  a  centre  of  the 
fox-ranching  induatiy  and  has  an  emort  trade 
in  oysters  and  lobatera.  Pop.,  1901,  2875 1 
1911,  2678. 

SUIE'IEEBSON,  EsTBD.  The  hon^  of 
Dickens's  Bleak  Bouee. 

SUMHEBVILLB.  A  city  in  Richmond 
Co.,  6a.,  adjoining  Augusta  on  the  northwest, 
m  the  Central  c«  Gewgia  Railroad.  It  ia  a 
residential  suburb  of  Augusta  and  a  winter 
resort.  A  United  States  arsenal  situated  here 
is  the  headquarters  of  the  Ordnance  Department 
of  the  Gulf!    Pop.,  1900,  3245;  1910,  4361. 

StnOCBB  YEIXOWBIBD.    See  Wabbles. 

SUHKZT.  A  city  in  Union  Co.,  N.  J.,  sit- 
uated on  the  top  of  the  Orange  Mountains,  12 
miles  west  of  Newark,  on  the  Delawue,  Lacka- 
wanna, and  Western  and  the  Rabway  Vallqr  »U- 
Toada  (Map:  New  Jersey,  D  2).  It  is  attrae* 
tive  because  of  its  elevation  and  the  natural 
beau^  of  its  scenery.  It  has  a  public  library, 
tite  (fretlotik  Hoqiital,  and  many  fine  suburban 
luMMS.   There  ia  a  ailk  foetoiy  with  400  hands. 


Pop.,  1900,  6302;  1910,  7500;  1016  (State  cen- 
sus), 9136. 

SUKXONS  (OF.  semoHse,  Fr.  semonce,  sum- 
mons, admonition).  A  writ  or  process  by  which 
a  defendant  is  notified  to  appear  in  court  and 
answer  the  cause  of  action  sdleged  in  ^e  plain- 
tiff's complaint  or  declaration.  It  has  super- 
seded the  original  icrits  for  the  purpose  of  be- 
ginning an  action  in  England  and  in  most  of 
the  United  States.  In  the  absence  of  statutory 
provisions  to  the  contrary,  a  summons  must  be 
signed  hy  the  clerk  of  we  court  in  whidi  the 
action  is  brought,  but  under  the  codes  it  ia 
usually  signed  oy  the  plaii^jff*s  attorney.  See 
Pbocsduu;  Skbtiob  of  Papds  aim  Fboobss; 
Wbtt. 

SUHICUIC  BO^NTTiL   See  Ethics. 

SUKmUt,  Chabixs  (1811-74).  An  Ameri- 
can statesman.  He  was  born  in  Boston,  Jan.  6, 
1811,  graduated  at  Harvard  in  1830;  entered  the 
HMrnxd  Law  Sdiocd  the  folloviiu:  ^ar,  and  was 
admitted  to  the  bar  in  1834.  hi  early  life  he 
maintained  unusual  literary  activity,  writing 
chiefly  upon  legal  topics,  and  appearing  as  a 
lecturer.  His  ^rength  becoming  overtaxed  from 
literary  labor,  he  sailed  for  Europe  in  1837, 
traveling  for  three  years,  devoting  much  time 
to  languages,  literature,  and  history.  Returning 
to  America  in  1840,  he  began  to  take  an  active 
interest  in  the  antislavery  movement,  and  ia 
1846  he  delivered  a  notable  Fourth  of  July 
oraticm  at  Boston,  on  "The  True  Grandeur  ot 
Nations."  Thia  save  offenae  to  prominmt  Whiga 
and  led  eventual^  to  hia  withdrawal  from  thdr 
party.  Thia  oration  vaa  aoon  followed  by  others 
of  great  force,  m^Iy  againat  alavery.  He  "wm 
a  leader  of  the  "Conscience  Whigs"  of  Maaaa- 
chusetts,  who  helped  to  form  the  Free  Soil  party. 
In  1851,  through  a  combination  of  Free  Boilers 
and  Democrats,  he  was  elected  to  the  United 
States  Senate,  of  which  body  be  was  a  nwnber 
untU  his  death.  Here  he  waged  an  uncompro- 
mising war  on  slavery.  Hia  first  important 
speech  (August,  1852)  was  entitled  "Freedom 
National;  Slavery  Sectional."  This  was  fol- 
lowed in  1666  bv  another  on  "The  Crime  against 
Kansas,"  in  which  he  reflected  severely  upon 
Senator  Butler  of  South  Carolina.  Thia  arraign- 
ment led  to  an  assault  in  the  Senate  Chamb^ 
upon  Sumner  by  Preston  Broc^  (q-T>),  a  South- 
em  RqtreaentaUve  and  a  relaUve  of  Butler, 
Sumner  being  so  injured  that  he  was  incapaci- 
tated for  nearly  four  years.  This  attack  led  to 
the  disease  which  ended  his  life.  In  December, 
1859,  he  resumed  his  seat,  but  took  little  part 
in  the  debates  until  the  middle  of  1860,  when 
he  delivered  a  speech  on  "The  Barbarism  of 
Slavery."  From  the  beginning  he  was  rectw- 
nized  as  one  of  the  lead^  men  in  the  R^ubU- 
can  party.  In  1861  he  became  chairman  of  tiie 
Soaate  Committee  on  Foreign  Relations,  and 
made  a  number  of  able  speeches  on  questions  of 
foreign  concern  during  the  war,  notably  on  the 
Trent  Affair  (q.v.). 

For  ten  years  of  a  critical  period  Sumner 
held  thia  chairmanship.  He  took  an  active  part 
in  the  debates  on  reconstruction  and  allied  ques- 
tions, ably  advocating  what  came  to  be  known 
as  the  "suicide  theory"  of  the  status  of  the 
Southern  States  at  the  close  of  the  war.  He 
favored  n^o  suffrage,  since  he  believed  the 
negro  could  only  be  protected  by  giving  him  the 
ballot.  (See  ItecONSTBCcnoN.)  He  supported 
impeachmait  proceedings  against  President 
Jonnscm  and  secured  the  enactment  of  a  civil 
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ri^ts  law  to  Kcure  equality  of  treatmeDt  to 
negrocB  in  public  piacea,  rabaequeotiy  de- 
clared tmconititatknuu  by  the  Supraoe  Court. 
He  brdro  with  the  Qrant  adrainiatration  on  the 
question  of  the  annexation  of  Santo  Domingo, 
and  in  1878  joined  the  Liberal-Republican  move- 
ment in  advocating  the  election  of  Greeley  for 
Presid^t.  Sumner  was  a  pioneer  in  civil  serr- 
ioe  reform,  and  in  1864  introduced  such  a  bill 
in  the  Senate.  Sumner's  Works  were  published 
in  15  Ttdumee  ^Borton,  1874^3).  Consult:  E. 
L.  Pieree,  Memoir  (4  Tola..  BoatMi,  1877-9S) ; 
Moorfleld  8tor^»  ChaHm  Smmw,  In  the  "Amer- 
ican Statesmen  Series"  (ib.,  1900) ;  O.  H. 
Haynee,  UharUa  Bummer  (New  York,  1909) ;  W. 
O.  Shotwell.  h^e  of  CkariM  Btmmer  (ib..  1010) ; 
Gamaliel  Bradford,  VniM  FortTMte  (Boston. 
1916). 

StnCHSB.  Edwin  Voes  (1797-18S3).  An 
American  soldier,  bom  in  Boston.  Mass.  He 
was  educated  at  Milttm  Academy,  entered  the 
United  States  vnnj,  servine  In  the  Black  Hawk 
War,  and  on  the  Western  frontier.  In  1838  he 
took  charge  of  the  school  of  cavalry  practice 
at  Carlisle  Barracks.  Pa.  In  the  Mexican  War, 
having  attained  the  rank  of  major,  be  pi^ci- 
pated  in  all  engagements  of  Scott's  army  from 
Vera  Cruz  to  ^e  city  of  Mexico,  was  wounded 
at  Cerro  Oordo,  and  tor  gallantry  in  holding  in 
eheek  a  body  of  5000  Mexican  laneers  at  Mcuino 
dd  Rey  was  brevetted  colonel.  In  March,  1861, 
he  was  promoted  to  the  rank  of  brigadier  gen- 
eral, and  relieved  Albert  Sidney  Johnston  (q.v.) 
of  the  command  of  the  Department  of  the  Pa- 
cific. In  the  following  year  he  was  recalled  and 
placed  in  command  of  the  First  Corps  of  the 
Arm^  of  the  Potomac.  He  distinguished  him- 
self la  the  Peninsular  campaign,  particularly  at 
Seven  Pines  (q.v.) ;  was  twice  wounded  in  the 
Seven  Days'  Battles;  woe  brevetted  major  gm- 
eral  in  the  regular  aimy  and  was  appointed 
major  general  of  voluntem;  and  took  part  at 
Antietun,  where  he  was  sgain  wounded.  He 
conunanded  the  right  wing  of  Bumside's  army  at 
Fredericksburg.  Relieved  at  his  own  request 
after  the  t^ipointment  of  Hooker  to  succeed 
Bumside,  he  was  assigned  to  the  command  of  tite 
Department  of  Missoori,  and  died  suddenly  while 
on  his  way  ttiither. 

SmCNXB.  iNOUtun  (1746-09).  An  Ameri- 
can jurist,  bom  at  Roxbury,  Mass.  He  was 
educated  at  Harvard,  where  he  graduated  in 
1767,  and  studied  law  in  the  office  of  Samuel 
Adams.  He  was  admitted  to  the  bar  in  1770, 
and  he  was  a  member  of  the  State  Constitutional 
Convention  of  1779.  In  1782  he  was  elected  to 
Congreas,  but  at  the  same  time  was  offered  an 
associate  justiceship  of  the  Supr^e  Courts  which 
he  held  till  1797.  In  1789  be  was  a  member 
of  the  convention  which  adopted  the  CoiwtitU' 
tion  of  the  United  States.  In  1797  he  was 
elected  Governor  of  Massachusetts,  and  held  that 
office  during  the  r^ainder  of  his  life. 

STTICNXB,  William  Qbjlhau  (1840-1010). 
An  American  economist,  bom  at  Patereon,  N.  J. 
He  Btadnated  at  Yale  in  1863,  studied  at 
G6ttingen  and  Oxford,  and  was  tutor  at  Yale 
in  1866-69.  Ordained  in  the  Protestant  Episco- 
pal church  in  1867,  fen-  Btnne  time  he  was  as- 
sistant at  Calvary  CHiurch,  New  York,  and  rector 
at  Morristown,  N.  J.  After  1872  he  was  pro- 
fessor of  political  and  social  science  at  Yale. 
His  pungent  and  incisive  advocacy  of  free  trade 
attracted  wide  notice.  Among  his  writings  are: 
Bittory  of  Amerioam  Ourrenoy  (1874) ;  Lwtvrm 


on  the  Hittory  of  Protection  im  fh«  United  Stateg 
(1875);  Life  of  Andrew  Jaokaon  ("American 
Statesmen  Series")  (1862) ;  What  Social  CloMct 
Owe  to  Booh  Other  (1882) ;  Euayt  in  PoHtiaal 
and  Social  Boienoee  {,\9&Z) ;  Protectioniatn(\%6&) ; 
Robert  Morris  (1891);  The  Financier  and  Fi- 
nanoee  of  the  American  Revolution  (1892);  A 
History  of  Banking  in  the  United  Btatee  (1896) ; 
Folk^MMa  ( 1007 ) .  Posthumously  published  were 
Earth-Bwnger  and  Other  Baaaya  (1913)  and 
The  Challmge  of  Facta  and  other  Eaaayt  (1914). 

STTlPraB  XBTHOD.   See  NAViOATioir. 

BUMO,  MR^nd.  A  Central  Amwican  tribe. 
See  Ulua. 

BUMFTUABY  I«AW8  (Lat  aumptuariua, 
relating  to  expenditure,  from  aumptva,  expendi- 
ture, expmse).  Laws  to  prevent  extravagance 
in  private  expenditure,  and  indirectly  to  prevent 
immorality  and  crime.  The  purpose  of  sump- 
tuary lflgisIaU<Hi  may  be  grouped  under  the 
fdlowing  heada:  (1)  To  prevent  poverty  and 
diminish  the  coat  of  supporting  the  poor;  (8) 
to  increase  the  poeeU>le  revenue  of  the  state  1^ 
diminishing  private  expenditure;  (3)  to  prevent 
luxury  when  considered  an  evil;  (4)  to  favor 
certain  commercial  or  political  interesta;  (5) 
to  enforce  class  distinctions;  (6)  to  prevent 
the  consumption  of  commodities,  as  liquors  and 
tobacco,  which  are  considered  dangeroua  to 
healtii  and  morals.  Snnqttuary  laws  were  com- 
mon in  ancient  l^tslation.  By  means  of  them 
Greece  endeavored  to  inculcate  dmple  habite  of 
life  among  her  people.  Women,  except  prosti- 
tutes, were  forbidden  to  wear  expensive  attire, 
as  gold  or  embroidered  apparel.  The  laws  of 
Solon  forbade  costly  banquets  and  funerals.  At 
an  early  period  in  Roman  history  the  censors, 
to  whom  was  intrusted  the  supwintendence  of 
public  and  private  morali^,  punished  all  per- 
sons guilty  of  luxurious  linng;  but  as  the  love 
of  luxury  grew  with  the  increase  of  wealth  and 
foreign  conquest,  various  l^slative  enactmenta 
were  passed  witii  the  object  of  restraining  it. 
The  IVelve  Tables  limited  expenditures  for  fun- 
erals. Other  early  taws  of  Rome  limited  the 
expenditures  of  women,  specified  the  number  of 
guesto  at  an  entertainment,  etc. 

Sumptuary  laws  found  favor  in  England  from 
the  time  of  Edward  III  down  to  the  Reforma- 
tion. In  Uie  reign  of  Edward  lU  one  aet  pro- 
hibited more  than  two  courses  at  a  meal  or 
more  than  two  kinds  of  food  at  a  course,  exc^t 
in  the  principal  festivals.  Another  act  pre- 
scribed the  kinds  of  dotiiing  the  various  classes 
might  wear,  except  for  the  nobility  above  the 
kn&^ts. 

When  the  mercantilistie  tiieoriea  of  gorers- 
ment  onei^ied  nations  endeavored  to  control  eoa- 
Biimptlcm  by  probibitii^  the  use  of  commodities 
produced  abnwd.  It  was  held  that  the  luxury  of 
a  people  enriched  other  nations  and  impoverished 
their  own.  An  English  law  prcAibited  the  wear- 
ing of  silk  in  order  to  enooiu'age  the  manufac- 
ture of  woolen  goods  In  England.  In  France  a 
law  at  one  time  prohibited  the  wearing  of  gold 
and  silver  embroidery,  silks,  and  fine  linens. 

Aside  from  protectionism  sumptuary  l^^la- 
tion  to-day  cornea  under  the  head  M  police  re- 
lations and  is  aimed  to  preserve  the  public 
health  and  morals.  Under  the  United  States 
Federal  and  State  constitutions  no  restriction 
can  be  placed  on  the  consumption  of  commodi- 
ties or  traffic  in  them,  save  as  the  public  health, 
protection,  and  safety  require  it.  The  chief  re- 
strictive legislation  v»  directed  against  tiw  traf- 
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flc  in  intoxicating  drinka.  Consult :  W.  Denton, 
England  m  the  Fiftemth  Centwry  (London, 
1888);  W.  J.  Ashley.  Introduction  to  English 
JSoonomio  Eittory  and  Theory  (2  vols.,  Xew 
York,  1893) ;  WiUiam  Cunningham,  OutlineB  of 
Engliah  Indiutrial  Uittory  (3a  ed.,  Cambridge, 
1904). 

SmCTEB.  A  city  and  the  counfy  seat  of 
Sumter  Co.,  8.  C.,  43  miles  by  rail  east  by  south 
of  Columbia,  on  the  Atlantic  Coast  Line,  the 
C^uolina,  Atlantic,  and  Western,  and  the  South* 
em  railroads  (Map:  South  Carolina,  D  3).  It 
is  known  for  its  large  trade  in  cotton.  There 
are  a  cotton  compress,  cotton  and  cottoneeed-oil 
mills,  lumber  nUllg,  t^ephone,  ou^eto,  buggy, 
shoe  and  building-supply  factories,  a  foundry 
and  machine  shop,  tobacco  flue  shops,  coffin 
and  casket  factories,  and  a  manufactory  of  golf 
sticks.  Noteworthy  features  are  the  St.  Joseph's 
Academy  for  Oirls  and  the  Y.  l/L  C.  A.  The 
commission  form  of  govemment  was  adopted  in 
1913.  Pop.,  1900,  6673;  1910,  8109;  1915  (U.  8. 
est),  9392. 

SUlf'TBE,  FOBT.   See  FoBT  Sumteb. 

SITHTBB,  Thomas  (1734-1832).  An  Amer- 
ican soldier,  born  in  Hanover  Co.,  Va.  He 
early  r^oved  to  South  Carolina;  fought  against 
the  Cherokees;  served  under  Braddodc  in  176S, 
and  in  March,  1776,  became  lieutenant  colonel 
of  the  Second  R^fiment  of  South  Carolina  Rifle- 
men. Until  the  capture  of  Charleston  (1780), 
he  served  in  the  interior  of  the  State  against 
the  Loyalists  and  iDdiane;  but  subeequentiy 
raised  a  regiment  in  North  Carolina  and  en* 
eaged  actively  in  partisan  warfare.  On  July  12, 
1780,  he  defeated  a  force  of  mounted  infantry 
under  Ci^ttain  Huck,  and  soon  afterward  was 
made  a  brigadier  general  of  State  troops.  On 
August  Ist  ne  made  a  spirited  but  unBUoceesful 
attack  on  Rocky  Mount,  and  on  August  6th 
defeated  500  regulars  and  Tories  at  Hanging 
Rock,  but  was  subsequently  driven  back.  He 
then  cut  Comwalli^  line  of  eommunicatiras 
between  Cbarleston  and  Camden,  capturing  a 
supply  train;  but  later  bis  force  was  almost 
annihilated  by  Tarleton  at  Ashing  Creek.  En- 
listing another  regiment,  he  defeated  Major 
Wemys  at  Broad  River  (November  0th),  and  on 
November  20th  repulsed  an  attack  of  Tarleton 
at  Blackstock  Hill,  with  great  loss  to  the  latter. 
Here  Sumter  was  severely  wounded,  but  he  re- 
tumed  in  February,  1781,  and  continued  to  ren- 
der efficient  serrice  aa  a  partisan  commander. 
After  the  war  Sumter  sat  in  the  State  conven- 
tion of  South  Carolina  which  ratified  the  Fed- 
eral Constitution,  was  a  member  of  Congress 
in  1789-93  and  1797-1801.  and  of  the  United 
States  Senate  from  1801  to  1809  and  again  from 
1811  to  1817,  and  was  United  States  Minister  to 
Brazil  in  1800-11.  He  was  the  last  surviving 
general  offiear  of  the  Rerolution.  Conault  E. 
MeOady,  The  History  of  South  Carolina  in  the 
Revolution,  2  vols.  (New  York,  1001-02). 

SUMY,  s!Rrm6.  The  capital  of  a  district  in 
the  Government  of  Kharkov,  Russia,  situated  125 
miles  northwest  of  Kharkov  (Map:  Russia,  D 
4).  Its  chief  manufactures  are  machinery,  to- 
bacoa,  and  liqueurs.   Pop.,  1911,  51,646. 

SUTS  (AS.  sunne,  Ger.  Sonne;  connected  with 
AS.  sol,  Lat.  sol,  sun).  The  cMitral  governing 
body  of  the  solar  system  (q.v.),  and  the  chief 
source  of  light  and  heat.  To  us  the  son  is  the 
most  important  of  all  the  heavenly  bodies,  siuoe 
upon  it  depoids  life  on  the  earth.  The  sun's  ap- 
paient  angular  diameter  ia  32'  0";  diameter  ut 
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miles,  865,000;  density.  1.41,  water  being  1; 
mean  distance  from  the  earth,  92.930,000  miles. 
The  sun's  distance  from  the  earth  is  the  funda- 
mental unit  of  linear  measures  in  cosmic  astron- 
omy. The  method  of  the  determinati<m  of  this 
distance  ia  given  under  Pabaixax. 

SneeeMive  generations  of  astrcmomers  have 
been  able  to  gather  much  information  as  to  the 
appearance,  constitution,  and  structure  of  the 
sun.  The  theory  at  present  acc^ted  is  as  fol- 
lows: The  visible  light-giving  surface,  as  we 
see  it  in  the  telescope,  is  called  the  photosphere. 
It  may  be  a  collection  of  luminous  clouds,  holding 
in  suspension  certain  partii^es  condmsed  out  of 
the  extremely  hot  gaseous  materia!  of  whidi 
the  innermost  nucleus  of  the  sun  ia  probably 
composed;  or  it  may  be  purely  gaseous,  under 
sufficient  pressure  to  yield  a  continuous  spec- 
trum. Just  outside  the  photosphere  is  a  thin 
shell  of  gaseous  matter  called  the  reversing 
layer,  comp^tsed  of  many  substances  such  as  we 
find  among  the  known  chemical  elonents  of  our 
earth.  It  is  observed,  and  its  existence  donon- 
strated,  by  the  spectroscope.  AocOTding  to 
Kirchhoff*s  theory,  when  light  ooming  from  in* 
candescent  solids  or  liquids  (or  gases  under 
pressure)  is  passed  throu^  vaporized  matter, 
the  vapors  absorb  or  cut  on  the  light  from  cer- 
tain definite  parts  of  the  spectrum.  To  each 
vaporized  substance  belongs  its  own  series  of 
sUch  points  in  the  spectrum;  and  these  corres- 
pond exactly  to  the  poBiti<m8  which  would  be 
occupied  1^  bri^t  lines  in  a  qMctrum  derived 
directly  trim  such  vaporized  sutotancee  them- 
setrea,  if  roidered  incandescent.  Thus  the  ordi- 
nary solar  spectrum  is  crossed  by  certain  well- 
known  dark  fines  corresponding  to  the  absorption 
of  certain  parts  of  the  photospherie  light  by  the 
vapors  of  the  reversing  layer.  Now  if  it  were 
possible  to  get  rid  of  the  light  of  the  photosphere 
and  examine  directly  the  light  of  the  reversing 
layer,  we  ought  to  see  the  spectrum  of  ordinary 
incandescent  gases.  This  obsnration  can  actu- 
ally be  made  at  the  time  of  a  total  solar  eclipse. 
If  we  watch  the  solar  spectrum  very  carefully 
juat  before  the  b^nnin^  of  totality,  when  the 
moon's  advancing  edge  is  on  the  point  of  ob- 
scuring the  sun  completely,  there  will  come  a 
moment  when  nothing  remains  in  sight  but  the 
gases  of  the  reversing  layer.  At  that  instant 
the  dark  lines  in  the  spectrum  are  suddenly  re- 
versed, becoming  bri^t  like  the  lines  in  the 
spectrum  of  a  gaa  heated  to  incandescence  arti- 
ficially in  the  laboratory.  This  remarlcable  ob- 
servati<m  was  made  by  Young  (q.v.)  at  the 
Spanish  eclipse  of  1870,  and  repeated  photo- 
graphically at  many  subsequent  eclipses.  All  of 
these  bright  lines  can  now  be  photographed  on 
any  clear  day  of  good  definition  with  the  power- 
ful spectrograph  and  tower  telescope  of  the 
Mount  Wilson  solar  observatory  (q.v.). 

The  chemical  constitution  of  the  sun  has  been 
studied  with  great  care  spectroacopically.  The 
spectroscope,  when  suitably  arrai^ed  for  the 

fiurpose,  enables  us  to  compare  solar  light  with 
isht  <^tained  in  the  laboratory  from  vapors 
of  terrestrial  substances  raised  to  incandescence 
by  artificial  heating.  In  this  way  many  ter- 
restrial chemical  elements  have  been  idmtifled 
in  the  snn;  in  fact,  if  the  earth  were  heated 
to  the  temperature  of  tiie  sun  it  would  give  a 
very  similar  spectrum.  This  is  a  fact  of  im- 
portance in  its  bearing  on  the  origin  and  evolu- 
tion of  the  aolar  ayrtem.   See  Nbbdls;  Cos- 
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The  moat  conapicuoua  phenomena  of  the  eolar 
surface  are  the  Bun  epota  (Fig.  1).  These  re- 
semble great  holes  or  depreiwicms  in  the  photo- 
spheric  surface,  usually  having  a  dark  spot  in 
middle  surrounded  by  a  sort  of  radial  grat* 
ing.  They  vary  in  diameter  fr<Mn  500  to  30,000 
mileB  for  the  central  dark  part  (umbra)  and 
range  up  to  100,000  miles  or  more  for  the  sur- 
rounding less  dusky  portions.  At  times  they 
are  large .  enough  to  be  seen  with  the  naked 
eye.  The  faculee  are  bright  streaks  seen  in  va- 
rious parts  of  the  photospheric  surface,  but 
usually  near  spots,  and  most  conspicuous  when 
approaching  toe  edge  of  the  UMX  diA.  The 
spots  vsuallT  begin  as  mere  dots,  and  then 
grow  gradually  or  rwidly  to  the  enormous  di- 
mensions ftlreuy  stated.  At  times  they  break 
into  several  pieces,  giving  rise  to  a  group  or 
collection  of  several  spots.  They  are  by  no 
means  immovable  upon  the  solar  surface,  but 
have  more  or  less  irregular  motions  of  their 
own,  those  near  the  sun's  equator  traveling  (on 
the  average)  farther  from  the  poles,  and  those 
in  higher  solar  latitudes  inereiMing  tiielr  dis- 
tance from  the  equator.  But  no  stm  spots  are 
ever  found  farther  from  the  solar  equator  than 
lat.  45°,  and  few  are  nearer  the  equator  than 
lat.  6°.  One  of  the  most  remarkable  things 
about  the  spots  is  the  fact  that  their  frequency 
is  periodic.  Once  in  about  11  yeam  they  have 
a  maximum  frequnu^y,  and  astronomers  are 
able  to  record  thdr  ooonrrcnee  In  greata  num> 
hers  than  nsnal.  The  canse  of  thu  periodicity 
is  unknown. 

The  Bo-ealled  chromosphere  is  a  great  layer 
composed  of  very  hot  f^ases,  principally  hydro- 
gen, helium,  and  calcium  vapor,  surrounding 
the  sun  chiefly  outside  the  reversing  layer, 
which  may  be  r^arded  as  its  lower  portion. 
It  is  supposed,  however,  that  both  these  strata 
are  mixed  together)  aomt  that  the  hottest  and 
densest  gases  are  in  the  lower  or  reversing  laya*. 
This  chnMncMpheric  layer  can  be  seen  for  an  in- 
stant at  the  Dinning  or  end  of  a  total  solar 
eclipse,  and  it  is  found  to  consist  principally  of 
a  mass  of  red  flames.  The  color  is  due  to  the 
preponderating  presence  of  hydrogen,  and  it  is 
this  color  that  gives  rise  to  the  name  chromo- 
sphere or  colorsphere.  The  presence  of  flame 
does  not,  however,  indicate  a  prooeas  of  combos- 
tion  in  the  usual  sense  of  uie  word.  For  in.' 
stance,  coal  burning  in  an  ordinary  stove  is 
really  being  combined  chemically  with  tiie  oxy- 
gen of  the  air,  and  chemical  combination  of  tiiat 
character  is  certainly  not  going  on  in  the  sun. 

The  most  interesting  features  of  the  chromo- 
sphere are  the  prominences.  These  are  great 
eruptive  jets  of  luminous  hydn^^en,  helium,  and 
calidum  vapor  risii^  from  the  solar  snrtece, 
sometimes  to  a  distance  of  hundreds  of  thousands 
of  miles  into  apace.  They  were  first  seen  during 
total  solar  eclipses,  when  the  bright  light  of  the 
central  solar  disk  had  been  obscured  by  the  in- 
terposed moon.  Under  ordinary  circumstances 
the  central  solar  light  illuminates  our  terrestrial 
atmoq)here  very  strongly,  and  enough  of  this 
light  is  reflected  from  the  air  itself  into  our  tele- 
scopes to  mask  completely  the  fainter  light  of 
the  prominences.  But  it  has  been  found  pos- 
sible to  study  the  prominences  spectroscopicnilly 
during  full  sunlight,  and  without  waiting  for  a 
solar  eclipse.  This  was  first  done  visually  in 
1868  by  Janssen,  Lockyer  (q.v.),  and  Hn^^s 
(q.v.),  and  phot<«raphically  by  ^le  (q.v.)  in 
1892  and  Deslandres  in  1894.   The  two  latter 


astronomers  working  independently  of  each 
other,  the  former  in  Chicago  and  the  latter  in 
Paris,  devised  certain  insbnuMnts  called  spectro- 
hdiographs,  by  means  of  which  it  is  possible 
to  take  pictures  of  the  chromosphere  and  promi- 
nences  over  the  entire  solar  circumference  at 
once  and  in  full  sunli^bt  (Fig.  2).  It  has  been 
learned  from  observations  wiUi  the  spectroscope 
and  spectroheliograph  that  the  velocity  of  mo- 
tion in  eruptive  prominences  may  be  as  great 
as  several  hundred  miles  per  second,  indicating 
real  explosions  of  incalculable  force.  But  many 
of  the  prominences  are  cloudlike  or  quieaeeo^ 
and  change  slowly  in  form.  Fig.  3  represents 
a  quiescent  prconinence  about  80,000  miles  high, 
photographed  with  the  spectrohdiograph  on 
Mount  Wilson. 

Besides  recording  phot<^i^hicaIly  the  chro- 
mosphere and  prominences  on  the  sun's  circum- 
ference, the  spectroheliograph  has  opened  to  in- 
vestigation the  solar  ataiosphere  in  projection 
against  the  disk.  Thus,  while  a  direct  photo- 
graph of  the  sun  shows  only  the  spots  (Kg.  1) 
ana  occasionally  a  few  Invdit  faculs  near  the 
eircnmferaice,  •  qmtrohwogram  reveals  ex- 
toisive  bri^t  clouds  of  cateinm  vapor  (the 
fiooouli)  in  the  solar  atmosphere  (Fig.  4).  In 
general,  these  are  too  low  to  appear  as  promi- 
nences at  the  circumference.  But  by  adjusting 
the  spectrohelic^rapb  so  as  to  photograph  the 
disk  with  the  red  hydnMEm  line  (Ea),  we  can 
record  the  prominenoeB  ^eiaadves  in  projeetion. 
We  can  also  render  them  visible  in  relief,  by 
applying  ^e  {vindple  of  the  stereoeoc^  (q-v-)* 
which  unites  into  a  single  image  two  pnoto- 
graphs  taken  from  different  pointe  of  view,  and 
thus  corresponding  to  the  different  images  of  a 
terrestrial  object  seen  with  the  two  eyes.  In 
the  case  of  the  sun,  the  axial  rotation  provides 
the  simplest  means  of  (detaining  the  two  images 
required.  We  ocunbine  for  the  stereoeoope  two 
photographs  of  the  hydrog^  floccnli  taken  a 
few  minutes  apart,  and  thus  obtain  the  stereo- 
gram  here  reproduced  (Fig.  5).  Hiis  is  a  nega- 
tive, as  the  best  effect  is  obtained  in  this  way ; 
I.e.,  all  of  the  bright  r^coiB  shown  are  actnaUy 
dark,  and  vice  versa.  In  examining  Fig.  5 
with  a  stereoscope,  two  roughly  circmar  white 
spots  will  be  seen  to  the  right  of  the  centre, 
lliese  mark  the  positions  of  two  mm  Mota,  which 
were  members  of  a  group  contaimng  several 
other  spots  here  concealed  by  the  overlying  at- 
mosphere. The  structure  of  the  chromosphere 
is  like  that  of  a  field  of  grain,  and  the  tips  of 
the  sloider  columns,  which  appear  like  bri^t 
dots  (in  reality  dark)  in  the  undisturbed  region 
near  the  edges  of  the  picture,  are  drawn  out  by 
the  wind  that  blows  towards  the  spot  group  into 
filam^ta,  which  rise  towards  a  higher  lev^  and 
finally  end  abruptly.  In  the  adjoining  cavity, 
of  honeycomb  structure,  at  the  bottom  of  which 
the  spots  li^  a  Ira^  rUgelike  prominenoe  rises 
precipitously  to  an  elevation  of  several  ^ou- 
sand  miles. 

Juat  above  the  centre  of  the  picture  there  is 
a  crater-like  cavity  resonbling  a  chrysanthemum. 
This  marks  a  whirling  vortex  immediatdy  over 
a  sun  spot.  When  snch  vortioes  in  the  diromo- 
q>here  were  discovered  with  the  spectrohdio- 
graph  on  Mount  Wilson  in  1908,  it  was  inferred 
that  the  sun  spots  below  them  mi^t  also  be 
vortices,  similar  to  terrestrial  tornadoes  tor 
waterspouts.  Recent  advances  in  physics  had 
shown  (hat  all  hot  bodies  give  out  electrical^ 
charged  particles,  and  a  whirUng  nuM  of  racu 
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particles  would  produce  a  magnetic  field  if  the 
negative  charges  preponderated  over  the  positive, 
or  vice  versa.  Hence  a  magnetic  field  was  sought 
for  in  sun  spots. 

Zeeman  dieoovered  in  1896  that  the  single 
lines  in  the  spectrum  of  iron  and  other  sub- 
stances are  split  vnp  into  three  or  more  ccmpo- 
noits  if  the  luminous  vapcn-  idtieh  produces  than 
is  observed  between  the  poles  of  a  powerful 
magnet.  Moreover,  the  l^j^t  of  these  compo- 
nents is  polarized  in  a  perfectly  characteristic 
way,  BO  that  either  component  can  be  cut  off  at 
will  by  means  of  suitable  polarizing  apparatus. 
This  test,  applied  on  Mount  Wilson  in  1908  to 
the  lines  of  iron  and  other  substances  in  tbe 
qraetra  of  sun  nwti,  which  had  previonsly  been 
found  to  amsin  of  two  or  more  con^Kments, 
showed  the  distinguishing  features  of  the  Zee- 
man  dffect.  In  Fig.  7,  which  is  reproduced  from 
a  photwraph  of  a  sun-spot  spectrum  taken  with 
the  75-K>ot  spectrograph  of  the  150-foot  tower 
telescope  of  the  Mount  Wilson  Observatory,  the 
iron  line  X6173  is  plainly  resolved  into  tliree 
components,  of  which  the  two  outer  ones  are  cut 
off  altemat^  on  the  sooeesrive  horizontal  strips 
(which  correspond  to  the  strips  ol  a  quarter- 
wave  plate  used  with  a  Nic<d  prism  over  the 
slit  of  the  apectrc^raph). 

Hundreds  of  lines  in  the  spot  spectrum  ex- 
actly correspond  in  number  of  components  and 
polarization  phenomena  with  their  laboratory 
counterparts,  leaving  no  doubt  that  sun  »>oto 
are  electric  vortices,  containing  magnetic  fields 
of  intensities  sometimes  as  great  as  6000  gausses. 
As  a  single  glance  at  a  spot  spectrum  shows 
whether  the  red  or  violet  component  of  a  Zee- 
man  triplet  is  transmitted  by  a  known  arrange- 
ment of  the  polarizing  apparatus,  the  magn^ic 
polarity,  corresponding  to  the  direction  of  whirl, 
of  the  spot  vortex  can  be  learned.  In  this  way 
the  association  of  spots  of  opposite  polarity  in 
pairs  and  the  law  of  their  rotation  in  the  north* 
em  and  southern  hemispheres  have  been  de- 
termined. 

The  inferoice  that  sun  spots  are  vortices,  here 
based  upon  the  presence  of  overlying  vortices 
in  the  chromosphere  and  the  existence  of  mag- 
netic fields  in  the  spots  themselves,  has  been  con-' 
firmed  by  the  discovery  of  Evershed,  who  proved 
that  the  spot  vapors  are  whirling  rapidly  by 
measuring  their  velocities  of  approach  and  re- 
cessi<m  with  the  spectrograph.  His  results,  con- 
firmed and  extended  by  St.  John,  show  that  the 
vortices  in  the  chromosphere  are  secondary 
phenomena,  induced  by  the  low-lying  spot  vor- 
tices in  the  photosphere  below  them. 

Following  up  the  discovery  of  magnetic  fields 
in  sun  spots,  the  Mount  Wilson  obwrvers  have 
proved  by  similar  methods  that  the  entire  sun 
IS  also  a  magnet.  Its  polarity  is  the  same  as 
that  of  the  earth,  while  the  intensity  of  its  mag- 
netism is  about  80  times  as  great.  The  sun's 
magnetic  axis  also  does  not  coincide  exuitly 
with  its  axis  of  rotation,  but  the  Inclination  is 
apparently  cdnsiderably  less  than  in  the  case 
of  the  earth. 

Extending  far  out  beyond  the  chromosphere 
and  prominences,  and  usually  recognized  as  the 
sun's  outermost  envdope,  is  the  corona.  It  is 
visible  only  at  the  time  of  total  eclipse,  when 
the  central  part  of  the  solar  disk  is  completely 
obscured.  The  appearance  of  the  corona  at  suai 
times  is  vary  sntUMn;  the  advancing  edge  of  the 
miMm  slowly  and  gradually  covers  more  and  more 
of  the  son's  sornioe,  untu  finally  only  a  sickle- 


shaped  filament  remains.  Then  suddenly  this 
too  disappears,  and  on  the  instant  the  superb 
corona  bursts  into  view,  truly  one  of  the  most 
magnificent  objects  in  the  whole  range  of  nature's 

Shenomoia.  The  Inner  corona,  close  to  the  solar 
isk,  is  relatively  very  bright;  farther  out  it 
fades  rapidly  into  a  beautiful  crown  of  filmy 
li^t.  There  are  tikreadlike  streamers,  inter- 
lacing with  complex  involutions,  and  extending 
often  many  millions  of  milee  into  ^>aee  above 
the  solar  surface. 

Although  obsuved  visually  from  the  most  an- 
cient times,  it  waa  not  until  the  application  of 
photography  to  astronomical  observation  that 
we  have  been  able  to  fix  with  some  approach  to 
certainty  the  details  M  the  oonmal  structure. 

The  corona  undergoes  more  or  less  regular 
changes  in  form  in  a  period  of  about  11  years, 
showing  long  equatorial  extensions  at  the  time 
of  sun-spot  minimum  and  a  more  uniform  dis- 
tributi<m  in  all  directions  at  the  spot  maximum. 
Analysis  of  its  light  indicates  (Uatinct  radial 
polarizaticm  in  the  outer  corona,  but  this  de- 
creases and  finally  disappears  near  the  sun.  This 
pcdarisation  is  doubtless  caused,  as  in  the  earth's 
atmosphere,  by  diffuse  reflection  within  the 
corona.  Speetntsoopically  the  corona  reveals  the 
presence  of  rare  luminous  gases,  possibly  con- 
taining in  suspension  particles  of  solid  or  liquid 
matter,  but  no  existing  theory  will  explain 

?uite  satisfactorily  its  mechanical  construction, 
'ossibly  electric  forces  are  wholly  or  partly  re- 
sponsible for  its  existence  and  radiation;  certain 
it  is  that  we  still  have  in  the  corona  one  of  the 
"pending  problems"  of  astronomy.  Very  inter- 
esting questions  are  raised  by  a  stady  of  the 
sun's  radiation  of  light  and  heat. 

The  extensive  investigationa  of  Abbot,  made 
with  an  improved  form  of  Langley'a  spectrobolom- 
eter  and  various  types  of  i^heliometers,  have 
yielded  a  result  of  1.93  calories  for  the  so-called 
"solar  constant"  of  radiation.  This  is  the . 
amount  of  radiation  reeeived  tnm  the  sun  in 
one  minute  on  an  area  of  one  square  centimetre 
at  a  point  just  above  the  earth's  atmosphere^ 
Although  still  retaining  the  old  name  of  ^'solar 
constant,"  this  quantity  has  been  found  by  Abbot 
to  imdergo  variations,  which  are  often  as  great 
as  5  per  cent  within  a  single  week.  These  short 
period  variations  appear  to  be  irregular  in  char- 
acter, both  in  amount  and  time.  But  there  is 
also  a  small  but  distinct  diangB  of  the  solar 
radiation  corresponding  with  the  sun-spot  period 
as  Abbot's  avera^  values  of  the  "si^ar  constant" 
Increase  with  the  number  of  spots  on  the  sun. 

The  temperature  of  the  sun,  as  derived  from 
determinations  of  the  position  of  maximiun  in- 
tensity in  its  caiergy  spectrum,  is  of  the  order 
of  6,000"  C,  or  nearly  twice  ^at  of  the  electric 
arc  light.  The  source  of  its  vast  amount  of 
light  and  heat  has  beai  for  a  long  time  a 
mystery.  It  cannot  be  a  question  of  combustion, 
because  in  that  case  the  sun  would  have  been 
cmsnmed  long  ago,  even  if  made  of  solid  coal. 
The  theory  most  commonly  accepted  is  due  to 
Helndioltz.  It  assumes  that  the  sun's  bulk  is 
slowly  contracting,  and  that  the  energy  thus 
produced  is  turned  into  heat.  It  has  been  com- 
puted that  a  diminution  of  ISO  feet  anntuilly  in 
the  sun's  radius  would  be  suflScient  to  account 
for  the  beat  developed.  But  as  the  past  dura- 
tion of  the  solar  radiation  as  thus  computed 
falls  short  of  the  demands  of  the  geologists, 
it  is  possible  that  radioactive  phenomena,  in- 
volving tiie  spontaneous  disintegration  of  atoms. 
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may  account  for  the  addittonal  heat  reqnind. 
See  BADioAonviTT. 

The  rotation  of  the  sun  <m  its  axis  occupies 
about  26  days  (at  the  equator).  This  period 
is  determined  b^*  watehing  the  spots,  facuW,  or 
floeculi.  go  aroimd  vith  the  sun  and  aleo  by 
q[>ectrographic  obsnraticna  of  tiie  approach  and 
recession  of  the  eastern  and  western  limbe.  The 
rotation  axis  is  inclined  about  7**  to  the  ecliptic 
plane,  lilce  that  of  the  earth ;  if  continued  to  the 
celestial  sphere,  it  would  pierce  it  midway  be- 
tween the  bright  star  Ve^  and  the  poleatar. 
And  there  is  one  very  peculiar  feature  in  the 
rotation  due  perb^w  to  the  fact  that  the  sun's 
nst  hulk  has  not  yet  been  oompletety  trans- 
formed from  the  gaseous  to  the  liquid  or  solid 
stage.  The  equatorial  regioDB  rotate  faster  than 
those  in  higher  latitudes,  showing  the  existence 
of  strong  rotary  surface  currents  of  different 
velocities.  Moreover,  Adams  and  others  have 
shown  that  the  absolute  velocity  and  the  law 
of  its  variation  frcnn  equator  to  poles  vary  at 
different  heights  in  the  solar  atmosphere.  No 
thoroi^[hly  satisfttetory  e^lanation  of  these 
phenomena  has  yet  been  obtained  by  as- 
tronomers. 

Bibliography.  Sir  J.  N.  Lockyer,  Solar 
Phyncs  (London,  1674 ) ;  id.,  Chemistry  of  the 
Bun  (New  York,  1887);  id.,  The  8un'»  Place 
M  Mature  (London,  1897) ;  C.  A.  Young,  The  Sun 
(New  York.  1900) ;  Kayeer,  Handbuoh  der  Speo- 
frosoopie  (Leipzig,  1902);  0.  O.  Abbot,  The 
Bun  (New  York.  1»11);  R.  A.  Sampson,  The 
Bun,  in  "Cambridge  Manuals  of  Science  and  Lit- 
erature" (Cambridge,  1»14) ;  R.  W.  Willson, 
Timeg  of  Sunrise  and  Suneet  m  the  United  Statee 
(Cambridge,  Masa,  1914) ;  W.  T.  Oloott,  Bun 
Lore  of  aU  Ages  (New  York,  1914) ;  also  Mount 
Wilson  Solar  Observatory,  Contributions  (Chi- 
cago, Washington.  1909  et  seq.) ;  Aetrophyeioal 
JowrmU  (ib.,  nu»thly).  See  Astbonoht;  Afkx 
THE  Sun's  WAT;  'EcupBB;  Obbtt;  PnenTB- 
BATIOITB;  PiAKvrs;  SOIAB  Stbteu. 

SUN,  Tehflb  op  the.  An  immense  temple 
in  ancient  Rome  erected  by  Aurelian,  after  the 
taking  of  Palmyra  (q.v.)  on  tiie  site  of  the 
early  Pulvinar  Solis  on  the  Quirinal  Hill.  Con- 
sult S.  B.  Platner,  The  Topography  and  Monu- 
mente  of  Ancient  Uome  <2d  ed.,  Boston,  1011). 

SUN  AND  UON,  Obdis  at  the.  A  Persian 
civil  and  military  order  of  merit  with  five 
classes,  founded  in  1808  by  Shah  Fath  Ali  on  the 
model  of  the  French  li^ion  of  Honor.  The 
decoration  is  a  silver  star,  bearing  a  lion  with 
a  sword.    See  Plate  of  Obdexs. 

SITN  ANIMALCITIjE.    See  Heliozoa. 

StTK  BEAB.    See  Beab,  Bun  Bear. 

SITNBIBD.  A  bird  of  the  tropical  passerine 
family  Nectarinidv,  which  may  be  regarded  as 
occupying  nearly  the  some  place  in  the  Old 
World  as  do  the  humming  birds  in  America. 
They  are  all  of  small  Mse,  although  none  are  so 
small  as  the  smallest  humming  birds,  which 
they  rival  in  brilliancy  of  plumage.  Like  them, 
they  feed  partly  on  the  nectar  of  flowers,  which 
they  suck  by  tneir  long  bill,  but  chiefly  on  the 
minute  insects  which  xhe  flowers  attract;  they 
do  not,  however,  flutter  on  the  wing  when  feed- 
ing, like  humming  birds,  but  perch  on  or  beside 
the  flower  into  which  tlm  bill  is  to  be  inserted. 
The  species  are  very  numotnu,  and  are  natives 
of  the  southern  parts  of  Asia,  the  Eastern  Archi- 
pelago, and  An-ica.  The  resplendent  metidlic 
plumi^  belongs  only  to  the  malei  and  only  to 
the  breeding  season.   Hey  have  been  described 


and  depicted  in  a  magnificently  illustrated 
monograph  by  Shelly,  The  Neotarinida  (Lon- 
don, l87g-80).   See  Plate  of  Cbeenss. 

SUN  BiTTJEKN  (so  called  because  of  its 
brilliant  ocellated  plumage).  A  curious  bird  of 
South  and  Central  America,  about  the  size  of  a 
chicken,  allied  to  the  cranes  and  more  closely  to 
the  kagu  (q.v.),  the  two  species  of  which  con- 
stitute the  genua  Ewypyga  and  the  family  Eury- 
pygidse.  It  haimts  river  banks,  feeds  uptm  small 
fish,  crustaceans,  and  insects,  and  utters  a  soft 
or  plaintive,  long-drawn  whistle.  In  the  mating 
season  it  executes  a  fantastic  dance,  with  its 
wings  wpn»A  about  its  head,  showing  a  pattern 
ctMoparable  to  the  sun's  rays.  Its  nest  is  a  rude 
affair  in  a  bush  or  on  a  low  tree  brandi.  The 
best-known  species  is  Eurypyga  heliae,  which  is 
beautifully  variegated  with  brown,  black,  and 
white  tints.  This  bird  is  oft^  domesticated  by 
the  Brasiliaua  Consult  Alfred  Newt<m,  Diction- 
ary of  Bird*  (New  Yori^  1696).   See  Plate  of 

BUSTA8D6. 

SUNBUBVy  Ebttheica.  Soube.  The  local 
effects  tA  exposure  to  the  sun's  rays  may  be 
sli^t  and  confined  to  a  little  redness  and  ting- 
lii^,  or  may  produce  severe  blistering  and  loss 
of  the  superficial  layers  of  the  skin.  Freckles 
(q.v.)  are  made  more  apparent  by  the  sun's  rays, 
particularly  in  persons  of  fair  complexion,  but 
it  is  doubtful  if  they  are  actually  caused  by  the 
sun.  Sunburn  may  be  prevented  to  some  extent 
by  protecting  the  exposed  parts  of  the  body  by 
sunshades,  vedls,  etc.,  hy  grease  paint,  oola 
cream,  and  faoe  powder.  Slight  cases  of  sunburn 
require  no  treatment,  or  may  demand  mly  the 
application  of  bismuth,  boric  acid,  or  zinc  oxide, 
or  sprinkling  with  rose  water.  Severe  cases,  with 
blistering  and  much  pain,  are  treated  in  the 
same  manner  as  bums  elsenlitte  on  the  body. 
See  BoBwa  and  Scalds. 

S1TN<BUBY.  A  borough  and  t^e  county  seat 
of  Northumberland  Co.,  Pa.,  54  miles  north  of 
Harrisburg,  on  the  Susquehanoa  Rivo-  and  on  tiie 
Pennsylvania  and  the  Philadelphia  and  Reading 
railroads  (Map:  Pennsylvania,  H  5).  Here  are 
the  Mary  M.  Packer  Hospital,  the  courthouse, 
jail,  and  two  parish  houses.  Sunbury  has  a  silk 
mill  and  converting  works,  two  coffin  works, 
planing  mills,  a  foundry,  machine  shops,  flour 
mills,  and  large  repair  and  machine  shops 
<A  the  Penni?lvania  Railroad.  Sunbury  was 
founded  in  1772  on  the  site  of  an  cAA  Indian 
village  and  of  Fort  Augusta,  built  in  17S6,  dur- 
ing the  French  and  Indian  War.  It  was  first  in- 
corporated in  1797.  Pop.,  1000,  9810;  1010, 
13,770;  1915  (U.  S.  est.),  15,859. 

SUNDA  (aQn''d&)  ISLANDS.  A  name  cmu- 
monl^  applied  to  all  tiie  islands  of  the  Malay 
Archipelago  lying  west  of  the  Molucca  and 
Banda  seas,  and  separating  the  China  Sea  from 
the  Indiui  Oeeui  (Map;  East  India  Islands, 
B  6).  They  include  the  four  large  Sundas, 
Sumatra,  Java,  Borneo,  uid  Celebes,  with  tiirir 
dependent  islands,  and  the  lesser  Sundas,  Bali, 
Lombok,  Sumbawa,  Flores,  Sandalwood  Island, 
Timor,  and  others  extending  in  a  duun  east- 
ward from  Java.  The  Sunda  Islands  ore  named 
from  the  Sundanese,  ethnc^aphically  a  Malayan 
people  of  the  western  part  of  Java.  Ihey  are 
shorter  in  stature  than  the  Javanese  pr<^ier,  and 
somewhat  more  brachycephalic.  They  have  also 
been  less  influenced  by  Hindu  culture. 

SUN  DANOE.  The  great  annual  rdinous 
ceremony  common  to  all  ue  tribes  of  the  Pudna 
with  the  exceptico  of  the  Couandte  and  perhaps 
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one  or  two  others.  Its  purpose  varied,  but  in 
general  it  was  performed  to  promote  the  pros- 
perity of  the  tribe.  Although  anticipated  as  a 
yearly  tribal  event  in  eocae  tribes,  it  is  usually 
made  or  organized  on  each  occasion  in  fulfill- 
ment of  a  vow  by  some  particular  individual  in 
gratitude  for  recovery  from  sickness  or  tar  some 
other  blessing.  The  Crow  held  the  ceremony  ex- 
clusively to  avenge  the  death  of  a  relative.  The 
management  of  details  is  in  charge  of  certain 
priestSt  together  with  the  warrior  societies.  The 
dance  usn&Uy  takes  place  about  the  banning  of 
Bummer  and  with  all  its  attendant  ceremonies 
lasts  more  than  a  week,  the  dance  proper  continu- 
ing four  days  and  ni^ts.  The  entire  tribe  as- 
semble for  the  occasion  and  pitch  their  tepees  in  a 
great  circle,  in  the  centre  of  which  is  erected  the 
medicine  lodgs  of  leafy  Cottonwood  s^lings.  The 
centre  pole  of  the  lodge  is  decorated  witii  stream- 
ers ana  symbolic  paints,  besides  which  a  sacred 
bundle,  usually  wrapped  in  a  buffalo  skin,  is 
fastened  near  the  top.  "Hie  centre  pole  is  cut 
down  by  the  womea  with  much  ceranony.  The 
dancers  are  stripped  and  painted,  the  paint 
design  differing  in  symbolic  character  at  each 
stage  of  the  duice,  and  are  prohibited  from  eat- 
ing or  drinking  during  the  four  days  of  the 
dance.  Among  most  of  the  tribes  they  former^ 
also  subjected  themselves  to  voluntary  torture 
leaning  their  weight  upcm  ropes  fastened  to 
wooden  skewers  drivra  through  the  flesh  of  their 
breasts  and  shoulders.  In  uie  Mandan  Okipa, 
an  analogous  ceremony,  this  torture  was  carried 
to  an  almost  incredible  degree;  the  victim  was 
lifted  completely  from  the  ground  and  permitted 
to  swing  fr<«i  the  roof  pole  In  this  condition, 
after  ^ich  one  cr  more  migers  were  diopped  off 
as  a  further  sacrifice.  Among  the  Kiowa  sucb 
torture  was  unknown. 

The  dancers  form  a  half  circle  about  the  centre 
pole,  each  one  looking  steadfastly  uptHi  the 
sacred  bundle  at  the  top  and  constantly  facing 
the  sun  in  its  course,  with  their  arms  swinging 
at  their  sides,  and  holding  between  their  teeth 
whistles  of  eagle  bone  wi^  which  they  keep  up 
a  continual  shrill  whistling.  At  the  west  end 
of  Uie  medicine  lodge  is  an  altar  of  bushes  and 
variously  decorated  twigs  within  which  are  the 
saered  buffalo  skull,  the  sacred  pipe,  and  other 
ceremonial  objects.  On  another  side  are  the 
drummers,  who  nng  the  songs  of  the  sun  dance 
to  the  accompanimrat  of  a  powerful  drum. 
Throughout  the  ceremony  there  is  a  rapid  suc- 
cession of  ceremonial  performances,  incFuding 
addresses,  feasting,  giving  of  presents,  and  initi- 
ation of  new  members  into  the  various  societies. 
Owing  to  the  torture  ftatores,  the  dance  has  been 
almo^  completely  suppressed  by  the  government. 
Consult:  G.  A.  Doraey,  "Arapaho  Sun  Dance," 
"Cheyenne  Sun  Dance,"  and  "Ponca  Sun  Dance," 
in  Field  Museum  of  Natural  History,  Publica- 
tiotit:  Anthropt^tjical  Beries,  Nos.  75,  99,  102, 
103  (Chicago,  1903-05) ;  H.  L.  Scott,  "Notes  on 
the  Eado,  or  Sun  Dance  of  the  Kiowa,"  in  Amer- 
ican Anthropologist  (lancaster,  I^,  1911); 
George  Catlin,  North  American  Indiana  (new 
ed.,  2  vols.,  Philadelphia,  1913) ;  R.  H.  Lowie^ 
The  Sun  Dance  of  the  Crow  Indian*  (New  York, 
1915). 

SUlXTyAXBANB,  sqn'dar-bflnz'.  or  STTir- 
DEBBUND8,  siinMer-bOndz'.  The  group  of 
low  islands  forming  the  delta  of  the  Ganges, 
British  India  (Map:  India,  F  6).  Area.  7500 
square  mike.  Only  the  northern  part  is  in- 
habited, the  southern  being  mainly  jun^e,  some- 


times submerged  during  floods,  infested  by 
tigers,  leopards,  buffaloes,  crocodiles,  and  snakes. 
The  only  town  worthy  of  mention  is  Pmrt  Can- 
ning, connected  with  Calcutta  by  rait. 

SUNDAT  (AS.  awmandag,  OHG.  aunnuntag, 
Ger.  Sonntag,  Sunday,  from  AS.  «u««an,  sun  + 
AS.  dag,  Ger.  Tag,  day).  The  first  da^  of  the 
week,  observed  by  CfarisUans  almost  universally 
as  a  holy  day  in  honor  of  the  resurrection  ch 
Christ.  For  some  time  after  the  foundation  of 
the  Christian  Churdi  the  converts  from  Judaism 
still  observed  the  Jewish  Sabbath  to  a  greater 
or  less  extent,  at  first,  it  would  seem,  concur- 
rently with  the  celebration  of  the  flrat  day;  but 
before  the  end  of  the  apostolic  period,  Sunday, 
known  as  the  Lord's  day,  had  thoroughly  estab* 
lished  itself  as  the  special  day  to  be  sanctified 
rest  from  secular  tabor  and  by  public  wor- 
ship. The  hallowing  of  Sunday  appears  incon- 
testable as  a  definite  law  of  the  Church  by  the 
l>^^nning  of  the  fourth  century;  and  the  Em- 
peror Constantine  confirmed  the  custom  by  a  law 
of  the  state.  Throughout  the  mediseval  period 
the  authority  of  the  Church  was  so  universally 
recognized  that  secular  l^slation  in  this  regard 
was  almost  unnecessary.  The  Catiiolio  church 
then  required,  and  still  requires,  abstinence  from 
sorile  wOTk  on  that  day,  and  the  assistance  at 
mass  of  all  who  are  not  lawfully  hindered. 

In  the  medi«val  period  the  courts  were  pre- 
sided  over  or  d<miinated  bv  the  clergy,  and  Sun- 
day early  became  in  the  legal  sense  a  dies  non 
(q.v.),  on  which  l^jfi^  proceedings  oould  not  be 
conducted.  By  the  common  law,  however,  all 
other  business  mi^l  lawfully  be  transacted  on 
Sunday.  The  first  substantial  limitation  of  tiiis 
ri^t  was  imposed  1^  the  Statute  5  and  6  Edw. 
V,  c.  3,  which  provided  tiiat  all  secular  labor 
should  be  unlavmil  on  Sunday,  except  in  cases 
of  necessity.  This  was  supplemented  by  the 
sweeping  Act  of  20  Car.  II,  c.  7,  which  prohib- 
ited all  worldly  business  on  the  Lord's  day,  ex- 
cept where  absolutely  necessary  or  for  charity. 
Ihese  statutes  have  been  substantially  followed 
in  practically  all  of  the  United  States.  The  New 
England  States  were  the  first  to  regulate  the 
observance  of  Sunday  by  a  series  of  statutes. 
He  ConsUtution  of  the  iJnited  States  prohibits 
the  restriction  of  relif^ous  liberty  or  the  ^force- 
ment  of  religious  observances,  and  therefore, 
in  law,  Sun<i&y  is  regarded  merely  as  a  civil 
day,  which  is  a  convenient  one  for  the  sus- 
pension of  business,  because  of  its  obeervance 
as  a  holy  day  by  a  great  majority  of  the  people. 
These  statutee  are  constitutional  as  a  valid  exer- 
cise of  tiie  police  power.  Works  of  necessity  and 
great  pubtio  convenience  are  nsuall^  excepted. 
Thus,  a  phyrician  may  carry  on  his  practice, 
making  lamul  charges  for  his  services;  drug 
stores  may  keep  open ;  transportation  lines  may 
handle  freight  and  passenger  traffic;  milk  deal- 
ers are  usually  permitted  to  deliver  their  prod- 
uct; and  all  persons  whose  business  conduces  to 
the  public  health  are  permitted  to  continue  their 
activities.  Where  a  cessation  of  operations 
would  cause  great  financial  loss  an  exci^[>tion  is 
commonly  mue. 

Where  a  person  is  traveling  on  Sunday  in 
violation  of  law,  and  is  injurM,  he  is  not  pre- 
cluded from  recovering  damages  if  he  is  other- 
wise entitled  thereto.  Althoiu^  contracts  en- 
tered into  on  Sunday  were  valid  at  common  law, 
the  courts  of  many  States  have  interpreted  their 
Sunday  statntes  as  including  this  kind  of  a 
business  transaction.   A  payment  of  a  debt  on 
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SuDdajr  is  generally  held  to  discharge  the  obli- 

gation.  Wills  executed  on  Sunday  may  be  pro- 
ated  in  most  jurisdictions.  It  is  an  almost  uni- 
versal rule,  however,  that  legal  process  may  not 
be  mlidly  served  on  Sunday.  In  moat  States 
the  legal  Sunday  b^ins  at  midnight  on  Satur- 
day night  and  continues  24  hours.  In  a  few 
New  England  States  Sunday  ends  at  sunset. 
Many  Stotes  exempt  Hebrews  and  others  who 
observe  Saturday  or  some  day  other  than  Sunday 
as  a  holy  day  from  the  operation  of  the  Sunday 
laws,  but  if  such  persons  do  not  keep  sacred  any 
other  day,  they  must  su^>rad  business  on  Sunday. 

The  need  of  one  day  in  seven  for  rest  from 
labw  has  long  been  recognized  from  an  ecmomic 
standpoint  also,  more  and  better  work  being  pro- 
duced by  the  rest.  Sunday  labor  in  the  United 
States  is,  however,  increasing.  That  the  increase 
is  general  is  shown  by  the  growing  (^position 
of  the  labor  imions,  and  their  frequent  demands 
for  shorter  hours  throughout  the  week,  on  the 
ground  that  th^  have  no  assurance  of  the  Sun- 
oayrMpite. 

8nKI>AY,  WiLUAic  ASHLET,  popularly 
known  as  B|U.T  SnnoaT  (1863-  ).  An 
Ameriean  evaiwelist,  bom  at  Ames,  Iowa.  Be- 
tween 1883  and  1890  he  was  a  professional  base- 
ball player  witib  the  Chicuo,  Pittsbui^h,  and 
Philadelphia  teams  of  the  National  League  and 
in  1891-^5  served  as  assistant  secretary  of  the 
Y.  M.  C.  A.  in  Chicago.  He  began  his  evangel- 
istic work  in  1896,  and  in  1903  was  ordained  a 
Presbyterian  minister.  The  numlnr  of  his  con- 
verts for  the  p«iod  1904-13  was  estimated  at 
7ff,000.  Perbi^s  his  most  raoosHful  revival  waa 
the  one  conducted  by  him  at  Philadelphia  in 
1915.  By  some  Simday  was  cmsidered  a  sen- 
sationalist, and  by  others  a  sincere  man  pos- 
sessed of  great  power  to  move  his  hearers.  His 
extreme  unoonvratitmality  of  method  brought 
him  most  criticism.  Consult  W.  T.  Ellis.  "BUly" 
Sunday,  the  Man  and  hit  Mettage  (Chicago, 

1814).^   

aUNPAY  lATTSB.  See  DomnoAL  LErrm. 
SUNDAY  SCHOOLS.  An  agency  of  the 
Chnrch  for  instructing  learners  of  all  ages.  It 
seems  that  when  the  Jews  lost  their  naticmal  life 
th^  sou^t  to  retrieve  their  greatness  through 
education.  Hence  about  70  B.c.  they  established 
schools  in  connection  with  their  synagogues. 
Probably  these  suggested  to  the  early  Christians 
the  idok  oi  oateehetical  instruction — an  idea 
that  was  carried  Into  Egypt  and  through  Meso- 
potamia to  Armenia,  where,  in  the  fourth  cen- 
tury, Gregory  the  Illuminator  propagated  the 
faith  by  compelling  the  attendance  of  children 
in  Bible  schools.  During  the  Middle  Ages  Wal- 
denses,  Albigenses,  and  Lollards  carried  on  this 
Bible-study  tradition.  During  the  seventeenth 
and  eighteenth  centuries,  however,  direct  Bible 
teaching  waa  set  aaide  for  tiie  memorization  of 
answers  in  the  catechism. 

In  England  the  rebirth  of  the  Sunday  school 
in  1780  was  due  to  Robert  Raikes  (q.v.).  Aided 
by  John  Nichols,  editor  of  the  Oentl^nan'a  Maga- 
tine,  George  Whitefleld,  John  and  Charles  Wesley, 
and  even  by  the  Queen,  Raikes  was  able  to  ex- 
pand his  work.  A  Sunday-school  society  was 
established  in  1785  which  during  the  next  10 
years  distributed  9200  spelling  books,  26,000 
Testaments,  and  6S00  Bibles  to  1012  schools  and 
66,000  pupils.  By  the  close  of  the  century  the 
employment  at  teachers  had  ceased,  and  in  1811 
volunteer  instmetors  were  earing  for  400.000 
ebildroi,  despite  a  threatened  stoppage  of  the 


work  by  the  Archbishop  of  Canterbury,  who 
feared  the  influence  of  secular  instruction  on 
Sunday. 

In  America  Sunday  schools  were  established 
at  Plymouth  in  1669,  at  Roxbury  in  1674,  and  at 
other  Puritan  settlements  where,  after  ^e  morn- 
ing service,  the  children  were  tau^t  ip  the 
Scriptures  and  catechism  by  men  and  women. 
Ludwig  Thacker  conducted  a  school  in  the 
Dunker  commimity  near  Philadelphia  from  1744 
until  1777,  when  the  battle  of  Brandywine  made 
it  necessary  to  use  the  community  buildings  as 
hospitals.  After  the  Revolution  the  Sunday- 
•cho<d  idea  waa  advanced  by  tiie  MethodtatSt  for 
John  Wesley  in  his  ''DiscipUne''  had  urg^  on 
each  church  the  importance  of  teaching  ito  chil- 
dren whenever  10  could  be  mthered  together. 
Bishop  Asbury  established  a  Raikes  school.  In 
1793  a  negress,  Kate  Ferguson,  who  had  never 
heard  of  Raikes,  organized  a  poor  children's 
school  in  New  York  City.  Othw  d^iominations 
began  to  interest  themselves  in  the  problem  of 
instruction,  and  the  result  was  the  organizati<m 
of  the  First  Day  or  Sunday  School  Society  of 
Philadeli^a,  Jan.  11,  1791.  Of  this,  Bishop 
White  of  -tiie  Protestant  Episcopal  church  was 
president  and  Matthew  Carey,  a  Catholic,  secre- 
tary. The  organization  was  followed  by  that  of 
Uie  Female  Society  for  the  Promotion  of  Sabbath 
Schools,  whose  leaders  were  benevolent  women 
of  several  denominaticHis.  In  February  of  1810 
the  men  of  New  York  similarly  (H^fanized,  and 
the  Boston  Society  for  the  Moral  and  Religious 
Instruction  of  the  Poor  came  into  bduf.  The 
next  year  tiie  Philaddphia  Simday  and  Adult 
Sehool  Union,  unbracing  members  outside  of  the 
cify  as  wdl  as  those  within,  employed  a  mission- 
ary and  issued  Scripture  tickets  and  other  mat- 
ter.   The  missionary  ormtnized  00  schools. 

Ameriean  Sunday  School  Union.  These 
various  movemmts  led  naturally  to  the  forma- 
tion of  the  American  Sunday  School  Union  in 
PhiUdelphia,  May  26,  1824.  Immediatelv  this 
society  hegan  to  send  its  missionaries  into  the 
Weatem  wilderness.  Perhaps  the  most  effective 
was  Stephen  Paxson.  who,  traveling  from  the 
AU^hanies  to  the  Rockies  and  from  the  Great 
Lakes  to  the  Gulf,  organized  1314  schools  with 
83,406  pupils  before  he  retired  in  1868.  As  a 
general  thing  this  society  has  not  worked  in  the 
large  cities,  pref^ing  to  send  its  missionaries 
as  putors  to  people  remote  from  the  ornnized 
ehurdies.  It  has  always  been  strictly  undenom- 
inational, leaving  its  schools  to  develop  into  the 
hind  of  churches  that  appeal  most  to  them.  It 
carries  on  its  work  over  the  whole  United  States, 
which  it  divides  into  10  districts,  each  imder  a 
superintendent  to  direct  the  missionaries.  Its 
report  for  1915  shows  that  the  Union  organized 
during  that  year  1308  schools  with  47,000  pupils, 
visited  168,662  families,  and  distributed  34,443 
Biblee.  Testaments,  and  hymn  hooVa,  and  books  to 
tiie  value  of  $21,482.96.  Of  its  schools  previously 
organized  86  become  churches  during  this  year. 

International  Sunday  School  Aaaodatlon. 
Between  1820  and  1830  local  eonT%ntions  were 
held,  the  fruits  of  which  suggested  a  large  rep- 
resentative meeting.  So  in  1832  delegates  from 
15  States  came  together  at  Philadelphia  as  the 
First  National  Convention.  A  umilar  body  met 
several  times  before  1872;  but  that  year  marks 
the  adoption  of  a  uniform  system  of  lessons.  In 
1876  the  movonent  became  international,  and 
since  1880  it  has  been  world  wide.  From  the 
report  of  the  last  oonvoition  held  in  Chicago  in 
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1914  it  ia  gathered  that  North  America  has 
175,685  Sunday  schools  with  18,441,036  pupils 
and  1,690,000  teachers,  or  double  the  numbers 
reported  at  the  Chicago  convention  of  1887. 
These  schools  send  delc^^ites  to  2592  county  con- 
Toitions  out  of  a  possible  3442,  and  to  other 
graeral  meetinga;  so  that,  in  1014,  S8,435  gather- 
uigs  were  held.  In  an  <»  tiiese  eonTWtiona  the 
departmental  work  and  other  phases  of  the  In- 
ternational Convration  are  «apbasized.  Three 
divisions  of  pupils  are  recognized:  elemoitary, 
secondary,  and  adult;  four  departments  organ- 
ized :  teacher  training,  missionary,  visitation, 
and  temperance;  and  a  general  ^pbasis  laid  on 
evangelistic  ^ort  and  workers'  conferraces.  The 
moat  striking  advance  in  the  last  triennium  of 
the  association's  history  wan  the  increased  In- 
terest in  adult  Bible  study.  In  all,  50,000  aduU 
classes  are  organized  with  2,000,000  members. 
Another  great  advance  has  been  niade  in  the  so- 
called  "teen  age"  group,  one  effect  of  which  was 
the  admission  into  the  various  churches  of  1,066,- 
444  pupils  during  1016. 

Denomlnatlozial  Work.  The  various  denomi- 
nations have  been  greatly  benefited  1^  their 
joint  effort  to  establi^  the  Sunday  schom  on  a 
solid  pedagogical  bMis»  for  th^  nave  received 
mend)erB  trained  to  do  their  work.  Most  of  the 
churches  have  mcouraged  the  growth  of  Sunday 
schools  within  their  own  ranks  by  establishing 
boards  and  publishing  houses  to  furnish  the 
various  lesson  helps,  references,  and  books,  chil- 
dren's papers,  cards,  and  material  that  t^e  new 
teaching  requires,  at  as  near  cost  as  possible. 
They  s^d  ont  missionariea  to  organize  schools. 
But  they  are  as  oonstantlr  receiving  ehnrduea 
bom  of  doth  the  American  Sunday  School  Unim 
and  the  International  Sunday  School  Association 
as  they  are  giving  ^eir  talent,  their  money,  and 
their  united  efforts  to  these  (ngantzati<mfr— the 
one  undeniMninationml,  the  oUwr  interdaunni- 
netional. 

3CieMon«  and  Helps.  The  first  movement 
towards  standardizing  the  couraes  of  study 
was  made  by  the  Reverend,  afterward  Bishop, 
Jobn  H.  lucent,  who  in  1860  pubUdied  the 
Teacher,  a  periodical  containing  24  lessons 
for  the  year,  with  "Parallel  l^ssages.  Per- 
sons, Flacee,  Dates,  Doctrines,  and  Duties."  Rev. 
Edward  Eggleston,  author  of  Tke  Hotmer  SohooU 
master,  continued  the  puUication  after  1860 
and  issued  36,000  copies  annually.  The  success 
of  the  Tcadter  brought  the  question  of  uniform 
leuons  before  ttie  l»tl<mal  Oonvention  in  1872. 
lite  result  was  the  appointmcoit  of  a  lesson  com- 
mittee which,  including  Elnglish  and  French 
correspondents,  has  since  compiled  what  are 
known  as  the  IntematiowU  Letwna.  They  were 
designed  to  complete  the  study  of  the  Bible  in 
six  years,  the  average  Sunday-school  life  of  the 
child.  A  special  future  has  been  the  Temper- 
ance Lesson,  included  in  each  quarter's  assign- 
ment. The  American  Simday  School  Union  was 
a  pioneer  in  publishing  these  lessons  and  other 
matter,  inditing  books  for  both  pupils  and 
teachers  forming  the  first  circulating  library  for 
Sunday  schools. 

Oradlng.  Another  important  movement  led 
to  the  gnuling  of  the  schools.  In  1891  the 
Rev.  Erasmus  Blakesley,  who  had  designed  a 

f-aded  course  of  study,  helped  to  organize  the 
ible  Study  Union.  From  this  came  a  system 
of  lessons  beginning  with  a  simple  sewing  card 
for  infants  and  ^ding  with  an  intensive  Bible 
study  for  adults.    Ilie  Interaattonal  Lesscm 


Committee,  in  1896,  recognized  the  demand  for 
special  primary  lessons  by  issuing  an  optional 
course  for  beginners  with  its  regular  uniform 
lessons;  but  it  was  not  until  1909  that  the  com- 
mittee published  its  graded  course,  now  offered 
as  a  choice  with  the  uniform  lessona 

Bdncattonal  Effieleney.  The  recognition  of 
value  in  the  graded  lesscms  has  helped  to  solve 
other  educational  problems.  Early  in  the  twen- 
tieth century  thousands  of  scho<^s  began  to  apply 
the  principles  of  secular  education.  Children 
of  the  same  grade  in  the  public  schools  have  been 
grouped  in  the  corresponding  Sunday-school 
grade;  and  to  their  biblical  study  have  added 
the  aids  of  the  public  school  from  the  kinder- 
garten to  the  cotl^  (sand-boxes,  manual  art, 
maps,  notebooks,  references,  applied  Christian- 
ity) so  that,  not  <»ily  have  studoits  received 
defoitte  ideas  M  the  lives  and  times  of  biUical 
personages,  but  they  have  also  connected  bibli- 
cal matter  with  current  affairs  in  a  very  real 
way.  This  ideal  of  education  has  demanded  nor- 
mal training.  In  1864  the  Unitarians  b^an  to 
prepare  their  teachers  in  institutes.  In  1864 
John  H.  Vincent  was  a  leader  in  a  similar  move- 
ment anumg  the  Methodists.  In  1874  the  Chau- 
tauqua bcniui  its  work  of  training  Sund^-school 
teadiers  that  later  broadened  into  sevovi  secular 
studies.  Since  1880  normal  instruction  for 
Sunday-school  wtnrk  has  been  gei^ally  recog- 
nized. Iliis  instruction  is  given  in  departments 
of  the  schools,  in  institutes  connected  with  the 
conventions  and  in  courses  conducted  through- 
out the  year.  In  86  cities  specialists  are  organ- 
ized into  faculties  under  duus  to  give  lectures 
to  teachers  as  do  college  faculties. 

Orgftniwd  Olntiss,  Another  Idea  that  has 
proved  popular  and  effective  is  that  of  the  or- 
ganised class.  Such  a  class,  whether  of  tiie 
teen  age  or  adult  department,  with  its  own  gov- 
ernment, ways  and  means  to  stimulate  interMt 
and  evoke  suggestions  for  service  to  the  church 
and  community,  has  so  proved  its  effectiveness 
tiiat  there  are  now  100,000  organized  classes  in 
America,  ^e  names  Baraea  (blessing)  and 
Philothea  (lovers  of  tmtii),  i^ven  to  a  young 
men's  and  a  youn^  women's  class  respectively 
in  the  early  nineties,  have  orane  to  mean  the 
most  in  this  organized  class. movement,  both  be- 
cause there  are  9000  classes  with  a  total  mem- 
bership of  1,000,000  in  32  denwninations,  en- 
listed under  these  names,  and  because  through 
business  method,  social  ^ort,  Bible  study,  lec- 
tures, addressee,  and  prayer  circles,  all  inq»ired 
hy  ft  carefully  prepared  propaganda,  these  classes 
have  appealed  and  are  appealing  to  groups  of 
people  who  apparently  have  Utm  in  cwnmon. 

Federation.  Over  260  men  are  now  employed 
to  ^ve  all  of  their  time  to  federating  the  activ- 
ities of  the  Sunday  school.  They  call  conven- 
tions, establish  institutes,  open  reading  rooms 
and  museums,  in  short,  inspire  all  phases  of  the 
work  as  outlined  by  the  International  Sunday 
School  Associaticm.  In  this  way  the  Sunday 
school  is  advancing  educatirauUly,  sodally,  and 
relif^ousty  as  well  as  numerically. 

Boman  Catholic  Simday  Schools.  The  num- 
ber and  functions  of  the  Roman  Catholic  Sunday 
schools  in  the  United  States  depend  to  a  cer- 
tain extent  upon  the  condition  of  the  parochial 
schools,  where  the  teaching  of  religitai  has  the 
first  place.  Wherever  there  are  parochial  schools, 
the  Sunday  school  is  of  secondary  importance; 
but  the  need  of  rdigioua  instouetiiHi  in  the 
parishes  which  have  no  parochial  Bcho<ds  was 
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met  in  1905  by  an  encyclical  of  Pius  X,  who 
decreed  that  all  Catholic  pastora,  and  generally 
all  those  who  had  the  care  of  bouIb,  should  give 
religious  instruction  to  boys  and  girls  on  Sun- 
days, feast  day^  and  othw  stated  times  of  the 
year.  Historically  ccmsdered,  Catiiolic  Sunday 
Bchoolft  are  the  descendants  of  the  early  Chris- 
tian catechirmenal  and  eate<Aetical  classes  and 
schools  and  their  successors  in  the  Middle  Ages. 
I^e  Council  of  Trent  (q.v.)  confirmed  and  im- 
proved upon  the  previous  decrees  of  Church 
councils  in  regard  to  the  reliciouB  instruction 
of  the  young,  and  St  Charles  Borromeo  (q.v.), 
who  is  often  called  the  pioneer  of  the  modem 
Sunday  school,  founded  in  the  archdiocese  of 
Milap  organizations  for  the  religious  education 
of  boys  and  girls.  In  1912  there  were  6119 
parochial  schools  in  the  United  States,  and  in 
1914  there  were  about  900O  churches  without 
tbem,  so  that  the  decree  of  Piua  X  has  made 
Simday  sdiools  an  official  and  practically  uni- 
versal means  of  religious  instruction  in  the 
church  in  the  United  States.  In  1916  there 
were  between  1,600,000  and  1,600,000  children 
in  attendance.  The  parish  priest  is  superin- 
tendent by  virtue  of  his  office  and  has  ^ire 
authority,  subject  to  his  ecclesiastical  superiors, 
but  be  may  appoint  a  representative.  He  is 
assisted  by  professional  religious  teachers,  mem- 
bers of  religious  orders,  and  by  laymen  and 
women.  Gruing  is  based  in  genial  upon  the 
requirements  of  in%parati<m  respeetively  for  first 
confession,  first  communimi,  and  for  the  instruc- 
tion of  those  who  have  received  their  first  com- 
munitm.  The  ecclesiastical  authorities  have 
•adopted  to  a  certain  extent  the  grading  eetab- 
lished  in  secular  Bchools.  Th^  have  also  au- 
thorized textbooks  for  the  aesistance  of  teachers 
and  a  series  of  catechisms  arranged  accwding  to 
the  ages  and  capacities  of  the  pupils. 

In  Canada  each  Catholic  parish  has  a  Sunday 
school,  and  in  general  it  is  subject  to  the  same 
rules  respeetinff  authority,  grading,  and  instruc- 
tion as  those  iniich  obtain  in  the  United  States. 
Owing  to  tiie  protection  which  the  educational 
ri^ts  of  minorities  in  the  Canadian  provinces 
enjoy  (see  Canada,  Eietory),  parochial  schools 
are  well  supported,  and  the  Catholic  Sunday 
school' is  relativdy  less  important  than  in  the 
United  States.  There  are  no  autfaorised  Sunday- 
school  8tatiBti<». 

In  Great  Britain  Oathidie  Sund^  sdwols  are 
ordinarily  established  bi  connection  with  Catho- 
lic day  schools.  In  many  cases,  howevw,  where 
organization  and  facilities  are  lackii^,  the 
children  are  given  catechetical  instruction  in 
churches,  where  graded  questions  are  asked  and 
explanatitms  given.  The  Sunday  schools  have 
no  definite  official  sanction,  but  are  well  attended. 

Bibliography.  Histcny:  L.  G.  Pray,  History 
of  Sunday  Schoola  .  .  .from  tho  BarHert  Timet 
(Boston,  1847) ;  W.  H.  Watson,  Pint  Fifty 
Years  of  the  Sundajf  School  (London,  1873); 
Centenary  Memorial  of  the  Ettabliahment  of  the 
Sunday  School*  (ib.,  1881);  H.  C.  Trumbull, 
Yale  Leaturea  on  the  Sunday  Schools  { Philadel- 
phia, 1888) ;  J.  H.  Harris,  Robert  Raikee:  The 
Man  and  hie  Work  (New  York,  1809)  ;  M.  C, 
Brown,  Sunday  School  Movementt  in  America 
(3d  ed.,  ib.,  1901)  ;  H.  M.  HamtU,  Brief  Sietory 
of  the  InterfMtUmal  Leteons  (Chicago,  1901) ; 
H.  F.  Cope,  Evolution  of  ih«  Sunday  School 
(Boston,  1911).  Methods  and  organization:  H. 
C.  Trumbull,  reaoMwjr  ofid  TsMAers  (Philadel- 
I^ia,  1884) ;  J.  H.  Vincent,  Ohurah,  School,  amd 


Normal  Chtide  (New  York,  1889);  A.  F. 
Schauffler,  Waye  of  Worhit^  (ib.,  1896) ;  A.  P. 
Potter,  Manual  of  Sunday  School  Method*  (Phil- 
adelphia. 1890);  J.  H.  Vincent,  The  Modem 
School  (New  York,  1900) ;  L.  E.  Peters,  Prnoti- 
oal  Handbook  on  Sunday  School  Worh  (Fliiladel- 
phia,  1900} ;  H.  M.  Hamill,  The  Sunday  School 
Teacher  (Nashville,  Tenn.,  1901) ;  A.  F. 
Schauffler.   Pattorai   Leaderthip    (ib.,  1903); 

F.  N.  Pelonbet,  Front  Line  of  the  Sunday  School 
Movement  (Boston,  1904);  J.  W.  Axtell,  The 
Organized  Sunday  School  (Nashville,  Tain., 
1907) ;  M.  S.  Littlefield,  Band-Work  in  the  Sun- 
day BOuiol  (Philadelphia,  1908);  T.  H.  Patti- 
son,  Ministry  of  the  Sunday  8(^ool  (ib.,  1908) ; 

G.  H.  Trull,  Manual  of  Missionary  Methods  for 
Sunday  School  Workers  (ib.,  1908);  H.  H. 
Meyer.  The  Graded  Sumday  School  in  Principle 
and  Practiee  (New  York.  1910) ;  R.  P.  Shepherd, 
Religious  Pedagogy  in  the  Modem  Sunday  School 
(St.  Louis.  1911) ;  G.  W.  Mead,  Modem  Methods 
(New  York,  1912) ;  H.  F.  Cope,  Effioienoy  in  the 
Sunday  School  (ib.,  1912);  Marnret  Slattery, 
Guide  for  Teaehav  of  Training  Olattea  (Boston, 
1912);  Lester  and  Stevenson,  Sunday  Schools 
and  Raigious  Education  (New  York,  1913); 
F.  W.  Johnson,  Problem*  of  Boyhood  (Chicago, 
1914) ;  F.  L.  Pattee,  Elements  of  Religious  Peda- 
gogy (Milwaukee.  1914) ;  Marion  Lawrence,  The 
Sunday  School  Organized  (Boston,  1914) ;  W.  N. 
Hutchins,  Graded  Social  Service  for  the  Sunday 
School  (Chicago,  1914) ;  Marion  Lawrence,  How 
$0  Conduot  a  Sunday  School  (New  York.  1915) ; 
F.  L.  Brown.  Sunday  School  Officers'  Manual: 
The  Training  of  Officers  and  Committees  (New 
York,  1916) ;  also  Report  of  the  American  Bun- 
day  School  I7nton  (Philadelphia,  annually). 

STrNDEBBirNDS.    See  Sundasbaks. 

SUNT)BRLANP.  A  seaport  in  the  county 
of  Durham.  England,  14  miles  northeast  of  Dur- 
ham, at  the  mouth  of  the  Weu  (Map:  England, 
E  2) .  It  is  (me  of  the  great  eoal-sbipping  ports 
of  the  world.  Shipbviloing  is  an  imporuint  in- 
dustry. Machinery,  glass,  earthmware,  chemi* 
cals,  papa*,  ropes  and  chains,  anchors,  and  other 
iron  wares  are  extmsively  manufactured,  and 
fiidiing  is  carried  on  to  a  considerable  ^rtait.  In 
the  vicinity  are  rich  coal  mines,  of  which  the 
P^berton,  2286  feet  de^,  is  said  to  be  the 
deepest  in  existence.  On  both  sides  of  Ute  river 
are  extensive  wet  and  dry  docks,  much  of  the 
area  of  which  has  been  reclaimed  from  the  sea. 
The  harbor,  defoided  by  batteries,  is  ftnmed  by 
two  great  piers,  one  660  yards  and  the  other 
SftO  yards  in  length.  Sunderland  is  a  well-built 
town  with  broad  streets.  There  are  a  fine  town 
hall,  an  assembly  hall,  handsome  club  houses,  a 
large  infirmary,  and  a  spacious  workmen's  hall. 
The  public  paric  contains  70  acres.  The  borou^ 
was  extended  in  1807  and  again  in  1896;  it  in- 
cludes the  townships  of  Biahopwearmonth,  Monk- 
wearmouth,  and  Htnikwearmoa^  Shore.  The 
Monkwearmonth  section  dates  from  a  monastery 
of  the  seventh  century,  in  which  the  Venerable 
Bede  spent  most  of  his  life.  Pop.,  1901,  146,666; 
1911,  151,132. 

STTNDEBItAND,  C^ablks  Spenck,  third 
Eabl  of  (1674r-1722).  An  English  political 
leader.  He  was  Uie  second  jSou  of  the  second 
Earl  of  Sunderland,  and  became  Ltml  Spencer 
on  the  deatii  of  his  elder  brother  in  1688.  In 
1700  he  married  Lady  Aime  Churchill,  second 
daught^  of  the  Earl  of  Marlborough.  In  1702, 
on  uie  death  of  hia  fatiier,  Spencer  succeeded  to 
the  titles  nirongh  the  influence  of  Marlborough, 
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Stinderland  obtained  several  important  poBts, 
and  became  a  member  of  famous  Whig  tfunta, 
which  for  a  time  controlled  the  whole  govern- 
ment. In  1720  Sunderland  brought  about  the 
establiBbmrat  of  the  notorious  South  Sea  Com- 

f 'uay  (q.v.).  When  the  eraBh  came  it  was  found 
hat  Sunderland  had  received  a  bribe  of  £50,000 
from  the  company,  and  though  he  was  acquitted 
by  a  party  vot^  he  had  to  resign  his  offices.  He 
retained,  however,  cimsiderable  influence  until 
his  death.  Sunderland  seems  to  have  been  a 
diaaereeable  and  treacherous  politician.  He  was 
a  collector  of  rare  books,  and  a  patron  of  Addi- 
son  and  other  men  of  letters. 
SUNSEBUUDD,  Jabez  Thomas  (1842- 
).  An  American  Unitarian  miniate,  bom 
at  Howarth,  Yorkshire,  Snglaad.  He  was  edu- 
cated at  Madison  (now  Colgate)  UniverBtty, 
at  the  University  of  Chicago,  and  at  the  Union 
Baptist  Theological  Soninary  of  Chicago.  Later 
he  became  a  Unitarian,  and  was  pastor  of 
churches  in  the  United  States,  Canada,  and 
England.  On  commission  from  the  British  Uni- 
tarian Association  he  visited  India  in  1806-00,' 
lecturing  subsequently  on  religions  conditims 
in  that  country.  As  Billings  lecturer  of  the 
American  Unitarian  Association  he  visited  coun- 
tries  of  the  Far  East  in  1013.  From  1886  to 
1805  he  edited  the  Vnitarum  Monthly,  and  he 
wrote:  A  Rational  Faith  (1878);  What  i»  the 
Bible  (1878);  The  Libeml  Chrietian  Minietry 
(1880);  The  Bible:  Ite  Origin,  Growth,  and 
Character,  and  Place  among  the  Soared  Booka 
of  the  Worid  (1808) ;  Liberal  Religion  in  India 
(1806);  James  Martineau  (1906);  Oh,  to  he 
flfefc  owd  Young  (1010). 

BUKDBRTjAND,  Kobebt  Spencer,  second 
Eabl  ot  (1640-1702).  An  English  politician. 
He  was  the  only  son  of  Henry  Spencer,  who  was 
raised  to  the  peerage  in  1643.  He  was  educated 
at  Christ  Church,  Oxford,  served  as  Ambassador 
at  Madrid,  at  Paris,  and  at  Col^e,  and  in  1670 
was  made  a  Secretary  of  State  for  the  Northeni 
Department  and  a  member  oi  the  smaller  inner 
cabinet  with  which  King  Charles  II  habitually 
conferred.  Sunderland  at  first  supported  the 
Duke  of  York  and  then  labored  for  the  Exclusion 
Bill,  which  was  to  exclude  the  Duke  from  the 
succession.  Thereby  he  lost  the  favor  of  Charles 
and  his  position  in  the  Privy  Council  (1680). 
In  1682  he  was  restored  to  royal  favor  Uirough 
the  influence  of  the  Duchess  of  Portland,  mis- 
tress of  Charles  II,  and  the  French  Ambassador 
Barillon,  and  miBcrupulfnisfy  advocated  the  dis- 
graceful French  connection.  "Be  remained  in 
office  until  the  accession  of  James  U,  when  his 
influence  in  the  miniatTy  became  greater  than 
ever.  Although  there  is  reason  to  believe  he 
gave  some  encouragement  to  Monmouth  in  bis 
rebellion,  he  managed  to  obtain  the  entire  con- 
fidence of  James,  and  in  1685  became  Lord  Presi- 
dent and  principal  Secretary  of  State.  In  1687 
he  privatety  conformed  to  the  Roman  Catholic 
church,  and  lator  professed  this.  Yet  we  find 
him  in  corrMpondence  with  the  Prince  of  Orange, 
afterward  William  III.  With  masterly  dex- 
terity be  contrived  to  deceive  both  his  master 
and  Barillon,  keeping  them  in  ignorance  of 
events  in  Holland.  When  the  Prince  arrived 
in  England,  Sunderland  and  his  wife  went  to 
Amsterdam,  whence  he  wrote  to  the  new  mon- 
arch, claiming  his  favor  uid  protection  on  the 
ground  that  he  had  all  along  been  in  his  inter- 
est In  1601  he  was  allowed  to  return  to  Eng- 
land, and  in  1607  was  made  Lord  Chamberlain. 


Popular  indignation,  however,  soon  compelled 
him  to  resign.  He  epeat  the  rest  of  his  days  at 
Althorpe,  where  he  died  Sept.  28,  1702.  Con- 
sult T.  B.  Macaulay,  Hiatory  of  England  (Bos- 
ton, 1001). 

SXnV'DEW'  (bo  called  from  the  dewlike  dropa 
exuded,  especially  in  the  sunlight),  Droaera.  A 
beautiful  and  interesting  genus  of  about  75 
species  of  plants  of  the  family  Droeeraces,  sev- 
eral species  of  which  are  natives  of  American 
bogs,  etc.  A  common  species  is  the  round- 
leaved  sundew  {Drotera  rotundifolia) .  Its 
leaves  all  spring  from  the  root,  and  spread 
out  in  a  rosette,  from  the  centre  of  which  springs 
the  flower  stem  or  BCape  with  a  raceme  of  flow- 
era  all  on  one  ude.  The  leavea  of  this  and  the 
other  speciea  are  fringed  and  beset  in  all  parta 
with  hairs,  which  bear  at  their  extremity  viscid 


nXDBW  (Prottra  nttatdi/olia). 


gluds,  which  fold  np  whm  irritated,  imprison- 
ui^  insects  and  digesting  them  through  the  ac- 
tion of  enzymes  secreted  by  tiie  plant.  Ccmsult 
Charles  Darwin.  Inaeotivoroue  Planta  (new  ed.. 
New  York,  190&i.  See  cut  in  artide  Cabhivo- 
Bovs  Plants. 

SUNDIAIi.    See  Dial  and  Dialino. 

SUN  D0O8.   See  Halo. 

8UND8VALL,  ayns^v&l.  A  se^ort  in  the 
LSn  of  Veetemorrland,  Sweden,  28  miles  south 
by  west  of  HemSsand,  on  the  Gulf  of  Bothnia 
(Map:  Sweden,  F  6).  It  is  known  for  its  ex- 
tensive lumber  interests,  and  is  engaged  in  ship- 
building and  the  manufacture  of  wood  pulp, 
iron,  and  steel.   Pop.,  1001,  15,087;  1010,  16,854. 

SUNEBKOB.    See  Hamadbtad. 

SUN  FEVEB.    See  Heat  Stroke. 

SUNTISH'.  The  name  of  a  variety  of  fishes; 
also  given  by  sailors  to  jellyfish.  1.  In  the 
United  States  a  group  of  numerous  and  familiar 
flshcs  of  streams  and  ponds,  related  to  the  bass, 
and  forming  several  genera  of  tiie  family  Cen- 
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trarcbidffi  (q.v.).  All  are  of  Btnall  Bize,  6  to  10 
inches  long,  oval  in  shape,  and  much  compreBsed. 
All  are  excellent  eating.  They  are  brij^tlv  col- 
ored, specially  in  the  oreeding  seaaon,  and  may 
be  known  by  the  blade  flap  to  the  poaterior 
edge  of  tbe  gill  cow.  llieir  feeding  and 
brmding  habits  are  similar  to  those  of  the  freeh- 
water  basa  (q.T.).  See  Plate  of  Dabtebs  and 
SuimsH;  and  ecMtault  JMdan  and  Erermao, 
.American  Food  amd  Oomc  JTfiAea  (New  York, 
1914). 

2.  One  of  the  strange  oceanic  fishes  of  the 
ftunily  Molidie,  related  to  the  Diodontida;  espe- 
cially Jfola  mokt,  which  seans  to  be  composed 
of  a  huge  head  with  small  fins  attached.  (Ses 
Plate  of  RocKFiSH,  Suitfibe,  mc.)  They  reach 
a  weight  of  300  to  1500  pounds,  are  ageless, 
dull  in  color,  clumsy,  and  often  lie  inert  like  a 
huge  gray  blanket  on  the  surface  of  the  sea 
sunning  themselves  and  bending  with  tbe  move- 
ments of  the  waves.  The  young  are  more  fish- 
like,  and  were  long  considered  entire^  separate. 
They  are  of  no  nae  as  food.  ISiere  are  about  tix 
species,  one  of  which  (Aafwama  tnmoatQ)  ia 
called  "king  of  the  mackerds.**  Consult  Bash- 
fotA  Dean,  Fiahea,  Living  amd  FottU  (New  York, 
1895). 

3.  The  threadfish  (q.T.)  (Alectit  ciliarU). 
SUN'FLO'W'EB  (probably  so  called  fr<xn  its 

yellow  radiate  disk),  BelianthM.  A  genus  of 
large  herbs  of  the  fomily  Ccnnposita,  containing 
numerous,  mos^  pownial,  species,  all  nativea 
of  America.  The  common  sunflower  (H^ienthut 
annuut),  an  annual,  one  of  the  most  important 
species  in  cultivation,  sometimes  attains  a  height 
of  20  feet  and  produces  flower  beads  from  1  to 
2  feet  in  diameter.  In  temperate  climates  it 
ordinarily  grows  from  5  to  8  feet  high.  This 
species  has  become  widely  distributed  through- 
out the  United  States  as  a  weed.  Another  an- 
nual q^iee,  ffeUMtftw  paffolarit,  is  common  in 
the  west  and  the  sonthwvst.  The  sunflower  was 
introduced  into  Europe  about  the  middle  of  the 
sixteenth  century.  In  Egypt,  India,  and  south- 
em  Europe,  especially  in  Russia,  the  plant  is 
extensively  grown  for  its  seeds,  whicfa  are  eaten 
like  nuts,  and  for  their  oil,  which  is  used  for 
culinary  purpoees.  The  oil  is  also  used  in  the 
manufacture  of  varnishes  on  account  of  its  dry- 
ing properties,  which,  howerer,  are  inferior  to 
those  of  linseed  oil.  It  is  also  used  in  soap 
making  and  Other  manufactures.  Sunflowers  are 
cultivated  somewhat  in  the  United  States  and 
Canada  for  ornament,  for  forage,  and  for  seed. 
On  light,  well-drained,  well-tilled,  and  fertile 
soil  a  yield  of  from  30  to  50  bushels  of  seed  per 
acre  may  be  obtained.  The  preparation  of  the 
soil  and  its  subsequent  cultivation  is  similar  to 
that  f6r  com,  but  the  distance  between  plants 
in  the  row  shonld  be  from  12  to  16  inches. 
From  10  to  15  pounds  of  seed  is  required  per 
acre.  I^e  heads  are  harvested  shortly  before 
they  are  thoroughly  ripe  to  prevent  loss  of  seed. 
Before  storing  tbey  are  carefully  dried  to  pre- 
vent molding.  The  seeds  are  threshed  out  with 
flails.  The  average  composition  of  the  plant  is 
water,  85.2  per  cent;  protein,  1.7;  fat,  1.0; 
nitrogen-free  extract,  6.2;  crude  fibre,  4.0;  ash, 
1.9.  Of  the  seeds,  water,  8.6  per  coit;  protein, 
16.3;  fat,  21.2;  nitrogm-free  extract,  21.4;  crude 
fibre,  29.0;  ash,  2.6.  Of  simflower  seed  cake, 
water,  10.8;  protdn,  32.8;  fat,  9.1;  nitrogen* 
free  extract,  27.1;  erode  fibre,  13.6;  ash,  6.7. 

The  whole  plant  and  the  seeds  have  been  used 
to  a  limited  extoit  as  a  feeding  stuff,  especially 


when  mixed  with  horse  beans  and  com  fodder 
for  making  silage.  The  seed  is  frequently  fed 
to  poultry.  The  oil  cake  is  fed  «^edally  in 
northern  lEurt^  to  fatten  animals. 

There  are  a  dozen  or  more  species  which  are 
common  in  tbe  United  States,  especially  in  the 
Ohio,  Mississippi,  and  Missouri  vall^s,  where 
they  often  become  conspicuous  by  their  abun- 
dance. The  sunflower  is  the  state  flower  of 
Kansas.  HeUamthua  tuheroaua  is  the  Jenisalon 
artichcjte. 

SUlSGt,  aSS&g.  One  of  the  seven  great  Chinese 
dynasties.  It  was  founded  in  960  by  Chao 
Kw'ang;Tin,  a  descendant  of  a  fsmily  of  ofDciab 
of  the^anc  dynasty  (618-907),  who  had  risen 
to  high  mUftaiT  command.  Witii  the  Empire 
rent  with  disorder,  and  the  hordes  of  the  Liao 
Tatars  threatening  on  the  north,  the  army  con- 
cluded to  raise  thur  general,  Chao,  to  the  throne. 
He  at  once  proceeded  to  repel  the  Liao  and 
unify  the  Empire  by  reducing  the  petty  states. 
He  introduced  nuuiy  reforms,  and  for  16  years 
ruled  with  great  wisdom  and  Ability.  The  IJao, 
however,  continued  to  encroach  on  Chinese  ter- 
ritory, and  in  1126,  during  tbe  rrign  of  the 
ninth  Emperor,  established  flieir  authority  over 
all  of  North  China,  styling  their  dynasty  the 
Kin  or  "Qolden."  The  Sung  fled  south  to  Hang- 
chow  (q.v.),  which  continued  to  be  the  capital 
of  the  diminished  Empire  of  the  aoutfaem  Sung. 
Nine  emperors  ruled  here  until  1279,  when 
Knblai  Kban  and  hia  Ifongids  overthrew  both 
the  Kin  and  the  Sung,  and  established  the  Yuen 
dynasty  in  1280.  Notwithstanding  the  harass- 
ments  and  encroachments  of  invading  armies, 
the  Sung  period  was  one  of  great  prosperity  and 
advance  in  civilization  and  culture. 

STTNOA,  sfiD'gA-   See  Huhped  Catiia. 

SmraAOBlA,  or  SZimaAItlA.  a  name 
vaguely  applied  to  a  region  of  undefined  extent 
in  Cmtrai  Asia.  It  belongs  to  China,  and  the 
name  is  generally  restricted  to  the  r^on  lying 
north  of  tho  Tarim  Basin  in  East  Turkestan, 
between  the  Tian-Shan  and  Altai  Mountains, 
and  west  of  Mongolia  (Map:  CSiina,  E  2).  It 
is  chiefly  of  historical  signiflcanoe,  deriving  its 
name  from  the  Sungarians,  who  attained  their 
greatest  power  about  the  middle  of  the  seven- 
teenUi  century,  when  their  kingdom  embraced 
the  territory  between  the  Kuen-lun  and  the 
Altai  Mountains,  extending  westmurd  to  Lake 
Balkhash.  About  1670  the  ruler  of  Sunnria  en- 
tered into  conflict  with  the  Chinese,  mio  com- 
pletely overran  the  country.  The  Chinese  were 
driven  out  in  1710  and  for  a  short  time  tbe 
rulers  of  Sungaria  were  masters  of  Tibet.  In 
1769  the  Chinese,  after  long  campaigns,  de- 
stroyed the  reestablished  Sungarian  Kingdom 
and  made  the  country  a  part  of  their  Empire, 
peopling  it  laraely  with  colonists  from  China. 

SUNQ-TO-JElir-Siy.   See  Sbtq-Ko-Lim-I&n. 

SU'maUIE,  Dehetbids  or.  See  DEHETKros 
or  Susnm. 

SUNIUK  PBOK'ONT<yBIII]C.    See  Cape 

COLOWWA. 

SUNKEN  BELZ.,  The  (Qer.  Die  veraunkene 
Olocke).  A  poetic  play  in  blank  verse  by  Oer- 
hart  Hauptmann  ( 1896 ) .  It  is  a  f aiiy  drama, 
the  chief  numan  character  of  which  is  Heinrich, 
a  master  bell  founder. 

SUNXiiaHT  CUSE.   See  Hbuothbaft. 

SUNN.  A  fdant  {Crotalaria  hmoea)  grown 
in  India  and  some  other  warm  dimates  for  its 
fibre.  See  Heuf,  Sunn;  Cbotalakia,  and  illus- 
trations on  Plate  of  CRUssmxT,  vtb. 
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bumVA  (Ar.  tunnah,  custtHn,  l^al  usage, 
tradition,  from  tanna,  to  establiui  a  usaffe  or 
law).  In  the  original  meaning  among  Mo»em0, 
the  eayings  and  uie  example  of  Mohammed  and 
his  conmiuaity,  provided  they  are  in  accordance 
xfiih  the  Koran,  the  meaning  of  which,  however, 
ia  itself  explained  by  the  Sunna.  As  embracing 
traditional  law,  Sunna  is  divided  into  three 
parts:  (1)  what  Mohammed  did;  (2)  what  he 
m joined;  and  (3)  what  waa  d<Hie  in  his  pres- 
ence and  not  forbidden  by  him.  The  term  is 
therefore  (though  incorrectly)  used  for  the  col- 
lections of  moral  and  l^j^al  traditions  known  as 
HatUth  (q.v.)  traced  to  the  prophet,  which  sup- 
plement tne  Koran,  s<miewhat  like  the  Mishna 
(q.v.),  which  supplements  the  laws  of  the  Pen- 
tateuch. The  Sunna  not  only  compriaea  reli- 
gious doctrines  and  practice,  but  also  civil  and 
criminal  laws,  and  the  usages  of  common  life, 
the  way  to  eat  and  to  drink,  to  dress,  and  the 
like.  For  the  credibUity  and  canonicity  of  a 
tradition,  it  was  originally  necessary  uiat  it 
should  have  been  heard  by  one  truthful  witness; 
but  this  law  was  much  relaxed  in  later  times. 
By  the  beginning  of  the  ninth  century  a  large 
number  of  individual  collections  known  as  Mus^ 
nadg  had  been  produced  by  different  theologians, 
but  the  first  who  gifted  tbran  critically,  and 
without  rwxd  to  any  special  theological  btb- 
tern,  was  Buchari  (810^7).  His  collection 
contains  7276  sing^  traditions,  4000  of  which, 
however,  occur  twice  in  the  work.    Muslim,  a 

Sounger  contemporair  (817-873),  supplemented 
luchari  with  anouier  coII»;tion,  contuning 
12,000  traditions,  again  including  4000  repeti- 
tions. Besides  these,  there  are  canonical  collec- 
tions by  Abu  Daud  (817-888),  by  Tirmidhi 
(830-914).  a  pupil  of  Buchari,  and  by  Abu 
Maja  (824-886),  besides  othere  that  also  en- 
jc^ed  some  measure  of  authority.  The  Sunna, 
as  we  have  it  In  these  coUecticms,  craituns, 
broadly  speaking,  more  troth  than  it  is  gener- 
ally supposed  to  contain,  and,  critically  used,  is, 
besides  the  Koran,  the  most  authentic  source  of 
a  knowledge  of  Islam.  A  selection  from  the 
different  collections  (both  canonical  and  other- 
wise), called  Mithkat  Al  Masahih,  has  been 
translated  into  English  by  Matthews  (Calcutta, 
1800).  The  Arabic  text  of  Buchari  has  been 
published  by  Erehl,  Le  reeueU  dea  traditiimt 
mumlmanet  (Leyden,  1862-68),  and  fragments 
of  this  work  in  German  translation  were  em- 
bodied by  Hammer-Purgstall  in  his  Fundgruhen 
dea  Orients  (Vienna,  1810-19).  Consult  Ignaz 
Ooldziher,  Mohammedanuche  Studien,  vol.  ii 
(Hajlej^  1890). 

SUNNITES,  sOn^  (frmn  Ar.  sunnah,  cus- 
tom, l^al  usage,  tradition,  from  mhmki,  to  es- 
tablish a  usage  or  law).  The  orthodox  sect  in 
Islam.  The  term  arose  in  distinction  to  several 
tendencies  which  early  asserted  themselves,  but 
especially  differentiates  that  section  which  de- 
nies the  claim  of  the  Shiites  (q.v.)  for  the  pe- 
culiar authority  of  Ali,  as  the  sole  legitimate 
successor  of  Mohammed.  ( See  Mohaumedan 
Sects.)  These  Shiites  fast  developed  their 
peculiar  theological  and  craatituthmaf  tiieoriea, 
and  BO  drove  their  opponents  to  an  understand- 
ing of  their  own  position;  as  they  were  content 
with  tradition  and  with  things  as  they  were, 
they  called  themselves  Sunnitea,  or  Traditional- 
ists. The  differences  rapidly  developed  into 
those  of  a  political  and  ethnic  charstcter,  the 
Shiites  being  found  in  the  lands  which  were 
opposed  to  the  Umayyads  (see  Ouuiads),  as 


Arabia,  where  independence  was  characteristic, 
and  in  Persia,  whicJi  only  bv  force  of  arms  had 
submitted  to  Islam.  But  the  decision  between 
the  two  parties  was  by  no  means  immediately 
reached.  The  fall  of  the  Umayyads  was  brought 
about  by  Persian  Shiite  influences  (750),  al- 
though the  new  Abbasid  dynasty  which  was  in- 
stalled soon  threw  in  its  lot  with  the  Sunnites. 
In  general  the  geographic  centre  of  the  Arab 
power,  MeB<HK>tamia  and  Syria,  remained  in  the 
control  of  uiis  par^.  But  tiie  Shiltea  main- 
tained the  contest.  The  latter  as  liberals  and 
theosophiats  possessed  a  strong  following,  espe- 
cially among  the  cultured,  and  they  often  en- 
joyed immunity  under  free-thinking  caliphs. 
The  Empire  was  honeycombed  with  Shiite  secret 
societies  like  the  Assassins  (q-v.),  and  Shiite 
dynasties  arose  in  Egypt  and  at  Bagdad.  (See 
Sbutbb.)  But  by  1100  Sunnism  was  master  in 
southwestern  Asia.  This  party  waa  able  to 
maintain  itself  during  the  Mongol  invasicms, 
and  witii  the  favor  of  the  Ottoman  Turks  it 
remains  as  the  predominant  body  in  Islam.  At 
the  present  time  orthodo]^  outnumbers  all  its 
opponents  by  10  to  one,  and  commands  not  only 
the  whole  Turkish  Empire  bat  the  millions  of 
Moslems  in  Africa,  TjuoAr  China,  Malaysia,  and 
tlie  Philippines. 

Within  this  conservative  and  orthodox  body, 
apart  from  outer  foes,  there  early  developed  all 
kinds  of  theolo^cal  atrife.  Rationalistic  and 
liberal  parties  developed,  which  opposed,  one 
after  another,  the  original  principles  of  Islam, 
such  as  its  views  of  Qod,  and  of  heaven  and  hell, 
its  doctrines  of  predestination  and  of  the  literal 
authority  of  the  Koran.  On  the  other  hand,  the 
crasa  views  of  the  fanatical  mob  opposed  any- 
thing like  philosophy,  even  though  orthodox. 
Traditionalism  was  not  fitted  to  meet  the  dia- 
lectic methods  of  its  opponents,  who  had  leanwd 
fnmi  tiie  ancient  sdioola  of  culture,  and  was 
ignorant  of  the  use  of  philosophy  in  self-defense. 
But  the  champion  of  orthodoxy  arose  in  Ashari 
(bom  882).  A  member  originally  of  the  Muta- 
zilite  sect,  which  had  gone  to  the  extreme  of 
rationalizing  upon  the  faith  and  the  Koran 
(see  MoHAUUESAN  Sects),  he  was  led  to  the 
consciousness  of  this  inconsistency,  and  openly 
abjured  that  heresy,  hmeefcHrth  devoting  himself 
to  the  formulation  of  a  scholastic  philosophy  in 
support  of  orthodoxy.  This  school  encountered 
for  long  the  opposition  of  the  liberals  and  the 
ignorant,  but  about  1050  Ashari'a  triumph  be- 
came evident.  His  philosophy  was  continued 
and  popularized  by  Gbazali  (q.v.),  who  estab- 
lished the  pietistic  principle  of  Sufiism,  which 
may  be  compared  to  the  Christian  emotional 
principle  of  faith. 

With  reference  to  the  head  of  Islam,  Sunnism 
still  as  ever  lacks  a  definite  principle.  When 
the  caliphate  of  Bagdad  came  to  an  end  in  1258, 
one  of  tne  Abbasids  fled  to  Cairo  and  was  recog- 
nized by  Sultan  Bibars  as  caliph  tmder  the  name 
of  al  Mustansir.  His  descendants  continued  to 
hold  the  power  of  investing  the  Mamluk  rulers 
with  their  authority.  The  last  of  these,  Muta- 
wakldt  n,  went  wiu  Selim  I  to  Oonstantinople. 
At  some  time  between  iS22  and  his  death  in 
1538  he  assigned  his  ^iritual  power  and  (rfSce 
to  Suleiman  II.  Hence  the  Ottoman  saltans 
claim  the  caliphate.  But  the  fiction  is  so  ap- 
parent that  it  is  not  universally  recognized.  It 
was  never  aclcnowledged  in  Morocco.  Sunnism  is 
not  bound  to  the  dynasty  at  Constantinople. 
Contrary,  therefore,  to  the  original  theocratic 
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CMutitution  oi  Hohunmed  there  hai  arisen  a 
dmsim  between  the  B^ritual  and  the  poliUcal 
forces.  Political  power  ie  wielded  by  the  Sul- 
tan, but  the  spiritual  rule  is  in  the  hands  of  the 
Ulema  (q.T.)  of  Constantinople,  a  close  coi^ora- 
tion  of  lawyer  theologians.  Its  chief,  the  Sheik 
el  Islam,  is  appointed  by  the  Sultan,  but  onlv 
out  of  that  body,  and  he  poesessee  large  independ- 
ent powers  which  the  Bultau  dare  not  inrade. 
He  is  tiie  chief  spiritiial  person  in  orthodox 
Islam. 

Wlttiin  the  Sunnite  body  exist  four  different 
schools  of  law,  those  respectively  of  the  Han- 
balites,  the  ^nifites,  the  Shanites,  and  the 
Malikites  (so  named  after  their  respective 
founders).  The  first  code  is  recognized  by  the 
Wahabitea  (see  Wahaks);  the  second  in  Up- 
per Bgypt  uid  nortii  Africa;  the  third  in  Lower 
£^yptt  southern  India,  and  Malaysia;  the  fourth 
by  the  Turks  and  the  Moslems  of  Central  and 
northern  Asia.  These  schools  arose  in  the  sec- 
ond and  third  centuries  of  the  Hejira  and  repre- 
sent so  many  different  composititms  between 
tradition  and  progressive  law.  They  are  at 
peace  with  one  another  now,  and  divide  ortho- 
dox Islam  among  themselves,  each  pet^le  being 
allowed  to  live  by  its  law,  and  eaeh  lawyo'  elect* 
ing  his  choice.  But  in  the  Ottoman  Empire 
there  exists  the  contrast  betwera  this  canon  law 
and  the  secular  law.  The  latter  proceeds  from 
the  authority  of  the  Sultan  or  is  the  ancient 
secular  law  of  the  land;  the  other,  the  religious 
law,  is  confined  mostly  to  domestic  matters,  and 
it  is  one  of  the  ^ievances  of  the  orthodox  that 
the  legal  authority  of  the  religious  community 
is  thus  put  into  ab^ance  by  the  secular  arm. 
Here  again  tbe  analogy  may  be  drawn  with  the 
diqiute  which  has  prevailed  in  fhiropean  Chris- 
tendom between  the  canon  and  the  civil  law. 
Therefore,  both  in  its  past  history  and  in  its 
present  condition,  Sunnism  is  by  no  means  to  be 
r^rded  as  a  homogeneous  body  or  practice. 
For  literature,  see  MARAUifBUinBif ;  Mohak- 
liiniAK  Sects. 

SUHnrTSTDE'.  A  gabled  stone  house  oo.  the 
Hudson  River  near  Irvington,  N.  Y.,  noted  as 
the  home  of  Washington  irriiigf  and  described 
in  Iirfaig'B  sketch  entitled  Wt^ferra  RotMt. 

SUN  SPOTS.  Th«  name  givea  to  a  phenom- 
ena consistiog  of  variable  dark  spots  upon  the 
solar  surface.  Sun  spots  are  treated  at  length 
under  Sun.   See  Teeees trial  MAamtnsH. 

SUN'STONE',  or  Helioutb.  A  variety  of 
aventurine,  oligoclase,  or  feldspar,  which  when 
polished  yields  internal  yellowish  or  reddish  re- 
flections emanating  from  crystals  or  flakes  of 
iron  oxld«  that  are  contained  in  the  mass.  The 
finest  specim«is,  which  show  a  brilliant  play  of 
colors,  are  found  in  Norway,  althougn  gem 
varieties  occur  in  the  United  States  at  Crown 
Point,  N.  Y.,  and  Media,  Pa. 

STTNSTBQgE.   See  Heat  Stboee. 

SUN  WORSHIP.    See  Natuee  Woeship. 

SUN  7AT-SEN,  tmi'  y&t-eSn'  (1866-  ). 
A  famous  Chinese  revotutionary  leader.  He 
was  bom  at  Fatshan,  near  Canton.  His  parents 
took  him  as  a  boy  to  Hawaii,  where  he  attended 
lolani  College.  Later  he  graduated  from  the 
Hongkong  School  of  Medicine,  now  part  of  Hong- 
kong University  (1892).  For  a  year  he  prac- 
ticed at  Macao.  Afterward  he  gave  himself 
wholly  to  the  project  of  driving  the  Manchu 
dynasty  from  China.  As  early  as  1895  he  at- 
tempted a  revolt  at  Canton,  which  failed,  and 
Sun  alone  succeeded  in  escaping.    He  fied  to 


Kobe,  Japan,  and  later  to  Hmolulu  and  San 
Francisco.  He  was  soon  active  the  world  over 
in  organizing  and  educating  Chinese  abroad  for 
his  Eao  Lao  Hwei,  or  reform  associations,  and 
in  raising  and  sending  mone^  to  his  agents  in 
China,  particularly  General  Hwang-hsing,  for 
the  coming  Revolution.  He  was  in  constant 
danger  of  his  life  at  this  time  because  of  the 
hostility  of  the  Hanohu  government,  and  a  re- 
ward of  $60,000  was  offerod  for  his  death,  fi- 
nally the  Revolution  broke  out  in  China  in  the 
fall  of  1911,  and  was  successful  mainly  because 
of  the  work  of  Dr.  Sun  in  the  years  of  pr^ara- 
tion.  He  received  his  reward  in  his  el^ion 
as  Provisional  President  of  the  Chinese  R^ub- 
lie  by  the  Assembly  at  Nanking.  On  Feb.  16, 
1912,  Dr.  Sun  resigned  as  President  in  favor  of 
Yuan' Shih-kai  (Q^-)*  io  as  to  induce  tiie  latter 
and  his  north  China  adhermts  to  join  the 
Republican  cause.  For  this  act  Sun  received  a 
remarlcable  tribute  from  the  Nanking  Assembly. 
Difficulties  in  the  new  Republic  soon  arose  from 
the  opposition  of  the  Kuomingtang  (the  south 
China  party  of  Sun  and  Hwang-hsing)  in  the 
Parliament  at  Peking  to  the  policy  of  President 
Yuan  Shih-kai.  Yuan  finally  expelled  these 
members  and  later  dismissed  the  entire  Pariia- 
ment.  Dr.  Sun  retired  to  Japan,  but  it  was 
believed  that  his  continued  active  opposition  to 
Yuan  Shih-kai  was  shown  in  the  rebellion  of 
July,  1913,  and  in  the  revolt  of  the  soutJbem 
provinces  in  1916-16.  Consult:  E.  N.  Bland, 
Recent  Events  and  Present  Polioiea  m  OMna 
(Philadelphia,  1912);  Cantlie  and  Jones,  Sun 
Tat-Ben  and  tke  Auxtkening  of  China  (3d  ed., 
New  York,  1913) ;  J.  S.  Thranaon,  OMna  Revola- 
tionixed  (Indianapolis,  1913).  See  CsoDtAt  Mod- 
em HUtory. 

STJO'VETAUBILOA  (L&t.,  sacrifice  of  a 
boar,  a  sheep,  and  a  bull,  from  sua,  boar  -f  ovia, 
sheep  -|-  taurua,  bull).  A  Roman  sacrifice  of  a 
boar,  a  ram,  and  a  bullock,  which  was  offered 
to  Mars,  in  the  lustrum,  or  puriflcaticm  of  the 
people,  on  the  Campus  Martius  at  the  Census, 
the  Ambarvalia  in  May,  the  Amburbium  In 
February,  and  other  similar  lustrations. 

BUPAI,  sSVpl.   See  Hatasufi. 

SUPAN,  sSff'p&n,  ALECAKinB  (1847-  ). 
An  Austrian  get^apher,  bc»>n  at  Innichen,  ll- 
rol.  Having  studied  at  tiie  universitiea  of  G-raz, 
Vienna,  Halle,  and  Leipzig,  and  taught  at  Lai- 
bach,  he  qualified  as  privatdocent  at  Czemowitz, 
Bukowina,  and  was  made  professor  in  1880,  but 
removed  to  Gotha  in  1884  to  assume  tiie  redac- 
tion of  Petermanna  UitteUwtgen.  The  puUica- 
tion  of  its  ge<^raphical  litei«ry  reports,  from 
1885,  is  due  to  his  initiative.  He  became  a 
member  of  the  International  Polar  Commissim. 
He  wrote:  QrundzUge  der  physigc^ien  Erdkunde 
(1884;  4th  ed.,  1907);  Oeographie  von  Oetter- 
reich-Ungam  (1889);  Deutsohe  Schulgeograpkie 
(6th  ed.,  1903) ;  and  numerous  contributions  to 
the  Mitteilungen. 

SU'PEBEB'OOATION,  WOBKS  OP  (Lat. 
aupererpgatio,  payment  in  additi<Hi).  A  daiss  of 
good  works  which,  in  the  Roman  Catholic  sys- 
tem, are  described  as  not  absolutely  required  as 
conditions  to  eternal  salvation.  Roman  Cath- 
olics found  this  definition  on  the  distinction  be- 
tween what  they  believe  to  be  commanded  and 
what  they  hold  to  be  only  counseled.  (See 
EvANQELicAi.  Counsels.)  For  works  of  super- 
erogation, as  for  all  supematurally  good  works, 
they  hold  that  the  asBistance  of  Qod's  grace  is 
necessary;  and  they  do  not  ascribe  to  them  any 
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merit,  except  that  which  arises  from  Qod's  own 
free  promiee.  A  further  coneeqaence  of  thig 
doctrme  is  that  God  may  accept  the  Baperabun- 
dant  workB  of  one  in  atonement  for  the  defective 
service  of  another;  and  hence,  in  the  Catholic 
theory  of  induigences  (q.T.),  alcmg  with  what 
they  regard  as  the  infinite  and  inexhatutiUe 
treuure  of  the  moits  of  Christ,  they  also  re> 
gard,  although  in  a  d^ee  infinitely  inferior, 
uie  superabundant  merits  of  the  saints  as  form- 
ing part  of  that  treasure  of  the  church  which  is 
applied  in  the  form  of  indulgences.  The  idea 
of  such  works  is  rejected  by  Protestants  gen- 

wally^^^   

ST7PEBJTCIBS,  aQ'pgr-flBh^-^z  (Lat.,  sur- 
face).  At  cItU  law,  the  hovditary  and  alien- 
able right  to  maintain  and  use  a  building  on 
land  belonging  to  another.  Unless  a  term  be 
fixed  in  the  contract,  the  right  is  perpetual.  The 
owner  of  the  land  is  technically  owner  of  the 
building  (euperfides  aolo  cedit) ;  but  practically 
the  owner  has  no  right  except  to  an  annual 
ground  rent  {aolarium) .  Even  when  the  ground 
rent  has  not  been  paid  for  several  years,  the 
right  of  the  superflciaiy  is  not  forfeited  unless 
tlus  be  e:q>re«8ed  in  the  contract.  In  the  absence 
of  such  express  agreonent,  the  owner  of  the 
land  can  oaly  attach  and  sell  the  superficiary 
right. 

Historically,  superficies  was  first  established 
at  Rome  in  public  or  municipal  land.  It  was 
originally  in  the  nature  of  a  lease  {locatio  con- 
ductio),  but  it  soon  became  a  different  thing, 
because  tiie  superficiary  was  recognized  aa  hav- 
ing a  possessory  ririit  (see  PoesESSioN)  and 
could  maintain  actions  tn  rem — advantages 
which  the  Roman  lessee  did  not  enjoy.  In  the 
later  developm^t  of  the  Koman  law  auperflciary 
right  could  be  established  on  private  land  and 
also  in  a  special  story  or  fioor  of  a  building. 

Superficies  is  analogous  to  emphyteusis  (q.v.), 
but  the  rights  of  the  superficiary  are  greater 
than  those  of  the  empliyteutist. 

Mediteval  jurists  regarded  superficies  and  em- 
phyteusis as  cases  of  divided  ownership,  analo- 
gouB  to  the  feudal  tenures.  The  landlord  had 
dommjum  dinNrfum,  the  toi&nt  domitwwn  utile. 
Some  of  the  modern  I^slations  recognize  divided 
ownership  in  a  different  sense:  the  landlord  is 
said  to  own  tiie  land,  the  superficiary  tiie  house 
or  fioor.   See  DoMiNnru;  Emphyteusis;  Pbop- 

1»TY. 

SUTEBFCETATIOH  (from  I^t.  aup&ice- 
tare,  to  conceive  anew  when  already  pr^nan^ 
from  avpar,  above,  over  4*  fwtare,  to  breed,  from 
foetue,  offering),  and  StJPssFBCUKDATiON.  The 
circumstance  of  two  distinct  conceptions  occur- 
ring in  the  same  woman  at  an  interval  of  weeks 
or  months,  so  that  two  fcBtuses  of  different  ages, 
and  possibly  the  offspring  of  different  fathers, 
may  coexist  in  the  uterus.  True  superftetation 
takes  place  when  a  second  ovule  has  been  im- 
pregnated while  the  uterus  already  contains  an. 
ovum  which  has  arrived  at  a  considerable  de- 
gree of  development.  By  superfecundation  is 
meant  the  impregnation,  at  or  near  the  same 
period  of  time,  of  two  separate  ovules  before 
the  decidua  lining  of  the  uterus  has  been  formed 
— believed  by  many  to  interpose  an  insuperable 
obstacle  to  subsequent  impr^nation.  The  possi- 
bility of  this  occurrence  has  been  proved  on  occa- 
sion by  the  birth  of  twins  bearii^  the  stamp  of 
fatiiers  of  different  races,  i.e.,  white  and  black. 
The  question  of  BUperfotation  has  given  rise  to 
much  discussion,  owing  to  its  metuco-Icgal  im- 


portance. Against  the  possibility  of  this  occur- 
rence it  is  urged  that  ovulation  is  suspended 
when  impr^nation  has  taken  place;  that  the 
decidua  (afterbirth)  so  completely  fills  the 
uterine  cavify  that  the  passage  of  spermatozoa 
is  impossible,  and  that  their  ascent  is  prevented 
try  the  mucus  filling  the  cervix.  It  is  now  be- 
lieved that  none  of  uese  obstacles  is  insuperable. 

The  medico-l^|;al  aspect  of  the  question  may  be 
summed  up  as  follows:  A  wtHnan  may  be  un- 
justly suspected  of  conjugal  infidelity  when,  de- 
livery of  a  mature  or  premature  child  having 
takm  place,  she  is  (wiuiout  having  meanwhile 
seen  her  husband,  or  submitted  to  coitus),  in 
the  course  of  one,  two,  or  three  months,  de- 
livered of  anotha:  child,  either  mature  or  pre- 
mature. Cases  of  this  kind  may  be  explained, 
as  indicated  above,  by  twin  pr^ancy  with  ex- 
pulsion of  the  foetuses  at  an  interval  of  several 
weeks  or  months;  by  the  existence  of  bilobed 
uterus,  the  two  cavities  expelling  their  contents 
at  different  times;  or  by  true  superfostation. 
When  the  children  are  of  different  race  or  color 
the  fidelity  of  the  female  may  be  justly  ques- 
tUmed.  C<manlt:  W.  S.  Flayfair,  Treafwe  on 
the  Beience  amd  Practice  of  Midwifery  (7th 
Amer.  ed.,  Philadelphia,  1898);  J.  J.  Reese, 
Teatbook  of  Medioal  Jitriaprudenoe  and  Toancol- 
ogy  (8th  ed.,  ib.,  1911);  W.  R.  Smith,  Medical 
Jurieprudenoe  (London,  1913). 

SUFEBEEATEB;  SUPEBHEATED 
STEAM.  See  S-muc;  SnCAH  Ehoihk;  Ship- 
BUILDINO,  Mttohmerj/. 

SnVWBXOK.  A  <ity,  port  of  entry,  and  the 
county  seat  of  Douglas  Co.,  Wis.,  adjacent  to 
Dnlutii,  Minn.;  at  uie  mouth  of  the  St.  Louis 
and  Nemadji  rivers,  on  three  bays,  inlets  of 
Lake  Superior,  and  on  the  Northern  Pacific,  the 
Duluth,  South  Shore  and  Atlantic,  the  Great 
Northern,  the  Chicago,  Milwaukee  and  St.  Paul, 
the  Minneapolis,  St.  Paul,  and  Sault  Ste.  Marie, 
and  the  Cliica^  and  Northwestern  railroads 
(Map:  Wisconsin,  A  2).  It  is  connected  with 
Duluth  by  two  railroad  bridges  and  by  a  ferry. 
The  ci^  is  the  seat  of  a  State  Normal  School, 
and  among  other  features  are  a  pnblic  library 
and  St  tuiry's  Hospital.  An  excellent  harbor, 
which  has  bem  enlarged  and  improved  Uirough 
national,  State,  and  city  appropriations,  and 
good  transportation  facilities  lutve  contributed 
to  Superior's  commercial  importance.  In  the 
year  ending  June  30,  1913,  the  total  foreign 
trade  was  valued  at  96,178,879,  including  ex- 
ports to  the  amount  of  94.786,986.  (See  Du- 
luth.) Wheat,  com,  flour,  lard,  and  other  meat 
products,  iron  and  steel,  cement,  and  lumber 
compose  the  principal  shipments.  The  various 
industries,  according  to  the  1914  census,  had  an 
invested  capital  of  $7,060,000,  and  a  production 
valued  at  $11,063,000.  There  are  lumber  mills, 
foundries  and  machine  shops,  breweries,  fiour 
mills,  boiler  shops,  iron  works,  manufactories  of 
chairs  and  wlndmillB,  and  shipbuilding. 

Superior  has  adopted  the  commission  form  of 
government.  For  maintenance  and  operation,  the 
city  spent  in  1913,  $537,204,  the  chief  items 
being:  schools,  $201,000;  fire  department,  $96,- 
000;  police  departmrat,  $48,000;  and  streets, 
$73,000.  Pop.,  1900,  31,091;  1910,  40,384;  1916 
(U.  S.  eat),  46,286. 

On  the  site  of  Siroerior  Radisson  and  Gros- 
aeilliers  ore  snpposea  to  have  made  tiieir  head- 
qnartors  in  1661.  Hen  in  1880  the  femous  ex- 
plorer Dn  I/Hnt  established  a  trading  poet. 
Superior  was  first  laid  oat  in  1886. 
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SUPEBIOB,  Lakb.  The  larseet  and  most 
northerly  of  the  Great  Lakes  of  North  America, 
and  the  largest  body  of  freah  water  in  the  world 
(Map;  America,  North,  K  S).  It  is  utuated  a 
little  to  the  northeast  of  the  centre  of  the  «anti- 
uent;  Its  north  ^ores  are  in  Minnesota  and. 
the  Canadian  Province  of  Ontario,  and  its  south 
ahorea  in  Michigan  and  Wisconsin.  Its  shape  is 
nearly  crescent,  the  horns  extendiog  soutitwest 
and  southeast,  while  the  large  Keweenaw  Penin- 
sula reaches  necu-ly  to  the  centre  of  the  lake 
from  the  middle  of  the  southern  coast.  Lake 
Superior  has  a  coast  line  of  1600  miles;  its 
extreme  length  from  east  to  west  is  412  miles; 
its  extreme  breadth  167.  Area,  31,200  square 
miles.  Its  mean  elevation  above  sea  level  is 
602  feet,  and  it  lies  20  feet  above  Lake  Huron, 
into  which  it  discharges  through  the  St.  Mary's 
Biver  (q.v.).  It  receives  a  large  number  of 
streams,  but  they  are  short,  the  basin  of  the 
lake  being  hemmed  in  by  the  watersheds  of 
the  Mississippi  and  of  Hudson  Bay.  The  prin- 
cipal stream  entering  it  is  the  St.  Louis  Biver, 
which  falls  into  the  coctreme  west  end  of  the 
lake,  and  is  considered  the  furtiiest  head  stream 
ot  tile  St.  Lawrence. 

The  shores  of  Lake  Superior,  except  in  the 
southeast,  where  there  are  sand  dunes,  are  gen- 
erally bold  and  rocky.  On  the  Michigan  shore 
are  the  celebrated  sandstone  cliffs  known  as 
Pictured  Rocks,  which  are  streaked  by  the  red 
and  yellow  deposits  of  ferruginous  waters.  In 
many  places,  espwiially  along  the  Canadian 
shore,  were  are  precipitous  elim  of  basalt  rising 
directly  from  the  water  to  a  sheer  height  of  from 
300  to  over  1000  fiwt,  such  as  Thunder  Cape  on 
the  northwest  shore.  The  north  shore  is  cut 
into  deep  bays  surrounded  by  high  cliffs,  and 
forming  good  harbors,  and  it  is  lined  with  a 
number  of  high,  rocky  islands.  In  the  greater 
part  of  the  lake,  however,  the  islands  are  few, 
the  largest  being  Isle  Royal,  46  miles  long  and 
8  miles  wide,  bdonging  to  Michigan.  In  gen- 
eral the  country  surrounding  the  lake  is  covered 
with  pine  foresita. 

Lake  Superior  is  deepw  than  any  of  the  other 
Great  Lakes,  its  maximum  depth  being  1008 
feet,  so  that  the  bottom  lies  400  feet  below  sea 
level.  The  water  is  very  clear,  and  so  fresh  as 
to  be  almost  chemically  pure.  It  is  cold  through- 
out the  vear  to  within  a  few  feet  of  the  sur- 
face, and.  in  the  deqwr  portions  nuUntains  a 
nearly  uniform  ten^ieratnre  of  39"  F.  The  lake 
never  freezes  except  in  shallow  water  along  the 
shores.  The  water  levd  is  subject  to  several 
sets  of  periodic  changes,  partly  owing  to  changes 
in  rainfall  and  evaporation  and  partly  to  the 
winds;  a  continued  storm  will  sometimes  raise 
the  leeward  level  seven  feet  above  the  normal. 
Violent  storms  oocasionatly  sweep  over  the  lake, 
when  waves  may  rise  to  amut  16  or  18  feet. 

The  basin  of  Lake  Superior  Is  remarkable  as 
being  unrelated  to  those  of  the  other  Great 
Lakes.  While  the  latter  are  river  vall^s 
scooped  out  of  the  softer  strata  of  the  ancient 
coastal  plain  lying  northwest  of  the  Appalachian 
plateau  and  skirting  the  Archean  continent. 
Lake  Superior  lies  almost  wholly  within  the 
Archean  region.  The  most  recent  investigators 
are  of  the  opinion  tiiat  this  basin  is  in  the 
western  part,  at  least,  a  rift  vall^  produced  by 
graben  faulting  In  the  Superior  upland.  These 
uplands  are  a  part  of  an  extensive  peneplain 
which  truncates  Archean  and  Algonkian  igne* 
cos,  sedimentary,  and  metamorpkic  rooks.  The 


formation  of  the  lakes  themsdvee,  however,  is 
due  to  the  c^truction  of  the  valleys  during  the 
Glacial  period.  The  country  surrounding  the 
lake  is  rich  in  minerals,  and  large  veins  of 
ec^iper  and  iron  ore  traverse  its  botttnn  frmn 
the  southom  shore.  Consult  Agassis,  Lake  Su^ 
perior:  It»  Pkyaioal  Ohameter,  Vegetation,  and 
Animals  (Boston,  1850),  and  Martin,  "Pr<^ee- 
sive  Development  of  Resources  in  the  Lake  Su- 
perior Region,"  in  Amerioan  OeographiocU  Bo- 
oiety,  vol.  xllii  (New  York,  19U).  For  commerce 
and  navigation  on  the  lake,  see  G^eat  Lakes. 

SUTStPEOB'PEATE.  An  orthophosphate 
in  which  only  a  portion  of  the  hydrogen  of  the 
orthophoi^horic  acid  has  beoi  rephwed  by  a 
basic  radical.  The  most  important  superpnos* 
phate,  agriculturally,  tiiat  of  lime,  monocalcium 
phosphate  (Ca0.2H/).P,0,),  is  prepared  by 
treating  trlcalciimi  phosphate  (3CaO.P|0()  in 
the  form  of  mineral  phosphate,  bone  ash,  bone 
black,  etc.,  with  sulphuric  acid.  It  is  also  called 
acid  phosphate.   See  Makxtbes  aicd  Makubinq. 

STTPEBPOSITIOK.    See  CoNaBuxHCE. 

BXrPSBPOSITION.  In  architecture  the  sys- 
tematic disposition  of  one  feature  or  set  of 
features  or  members  over  anotiier;  especially, 
in  the  classic  and  neoelaasio  sfyles,  of  one  ordor 
over  another.  See  OmiBa  or  Abohitbotdbb; 
Roman  Abt. 

StI'PEBSIM)EAS  (LaL,  that  you  set  aside). 
A  comm(m-taw  writ  containing  an  order  for  a 
stay  or  suspension  of  legal  proceedings.  Under 
the  common-law  practice  it  is  issued  in  a  great 
variety  of  cases  for  the  above  purpose,  and  is 
sometimes  used  as  a  substitute  for  the  common- 
law  writ  of  audita  querela  (q.v.).  Probably  it 
is  issued  most  frequently  to  stay  execution, 
pending  an  appeal  from  a  judgment.  The  per- 
son applying  for  the  writ  is  required  to  give  a 
bond  to  secure  the  other  party  against  loss  by 
reason  of  the  delay.  Several  writs  are  said  to 
operate  as  a  supersedeas  by  implication,  as  in 
effect  tiiey  operate  as  a  stay,  viz. :  habeas  corpus, 
certiorari,  and  writ  of  errw.  ^e  practice  of 
granting  a  stay  by  an  order  of  the  court  has 
superseded  the  above  practice  in  many  juris- 
dictions.   

SUPEB8T1T10N  (Lat.  euperttitio,  excessive 
religious  belief,  superstition,  possibly  originally 
a  standing  over  a  thing  in  amazement  or  awe, 
from  superstore,  to  stand  above  or  over,  from 
super,  above,  over  stare,  to  stand).  This  is 
a  catchword  currently  employed  to  designate 
beliefs  and  usages  not  consonant  with  accepted 
notions  of  reality  and  possibility.  Ethnologi- 
cally  the  term  is  meaningless  betn-use  from  the 
point  of  view  of  this  science  our  own  conception 
of  truth  and  possibility  is  but  one  of  an  indefl- 
nite  number  of  such  conceptions,  just  as  from 
the  modem  geometrician's  position  three-dimen- 
sional qiaee  is  but  one  of  an  indefinite  number 
of  mathematically  taable  spaoes.  It  mi^t  be 
argued  that  the  modem  Weltanschauung  of  Eu- 
rope  and  America  is  distinguished  n'om  all 
otners  by  its  predominantly  rationalistic  char- 
acter. But  this  would  apply  at  best  solelv  to 
the  scientific  portion  of  our  cultural  stoctc  in 
trade,  while  our  religious  doctrines,  our  ethical 
and  our  {esthetic  principles  are  conceivably,  and 
indeed  partly  in  fact,  a  matter  of  oontenqit  and 
even  horror  to  members  of  other  rsces.  Ac- 
cordingly, it  senns  art>itrary  and  a  matter  of 
bias  to  exalt  our  own  noticms  of  fitness  by 
abasing  others  to  the  levd  of  superstitions. 

On  the  other  hand,  it  is  enurdy  pn|>er  to 
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merge  snpertititioiu  so-called  with  the  ethnologl- 
ea!  phenunaia  known  aB  "snrviTalB."  It  is 
simply  an  htttoricsl  fact  that  among  the  ancient 
Aaaynans,  and  indeed  nrach  later,  it  was  part 
of  the  official  State  religion  to  prophesy  as  to 
the  future  from  the  flight  of  birds,  the  nature 
of  dreams,  human  and  animal  abortions,  and 
what  not;  and  that  such  practices  are  no  lon^r 
countenanced  hv  the  dominant  religious  hodies 
of  Europe  and  America.  Hence  where  such 
eostuna  and  the  oorrdated  beliefs  persist,  th^ 
may  be  regarded  as  snirivals,  as  Teetlgial  relics 
from  a  past  when  thery  were  in  full  bloom. 

Among  these  Burrivals  perhaps  the  most  per- 
sistent bi  rural  districts  is  the  belief  in  ghosts, 
and  in  the  influence  of  the  motxi;  crops  should 
always  be  planted  so  that  the  increase  of  the 
moon  will  aid  their  growth,  and  conversely  if  it 
is  desired  to  destrmr  brush  or  weeds,  it  should  be 
dime  at  the  full  of  tin  moon  so  that  they  ma^ 
riirink  as  she  does.  In  parts  of  Europe  the 
malignant  and  blighting  enects  of  the  evil  eye 
are  still  feared;  the  caul  and  in  the  United 
States  the  horseshoe  are  still  accepted,  seriously 
or  otherwise,  as  embleans  of  good  luck.  As  ex- 
amples of  the  many  methods  of  divination,  a 
few  of  which  still  survive,  may  be  mentioned 
aCronuutcy,  of  divination  by  appe»ances  in  the 
air;  aleot(»omani7i  by  a  fowl  picking  up  grains 
of  wheat;  aleurwnancy,  hy  wheat;  axinomanqy, 
by  the  axe  or  hatchet;  beUnnancy,  by  means  of 
arrows;  biblioman<7'i  the  Bible;  cartc»nancy, 
by  playing  cards;  capn(nnan<^,  by  eonoke  from  an 
utar;  catoptromancy,  by  mirrors;  chiromancy, 
1^  the  hand;  cledonismancy,  l^^  certain  lud^ 
or  unlucky  words;  clidomancy,  uy  keys;  coscino- 
mancy,  by  sieves;  dactylomancy,  by  suspaided 
rings;  gastromancy,  by  ventriloquism,  or  by  a 
Tlai  of  water;  geconancy,  by  genuetrical  figures; 
gyrcHnaoqr,  by  walkiog  in  a  circle;  lithomancy, 
by  precioos  sttmes,  or  pd>ble8;  myomancy,  by 
mice;  mtomancyt  by  letters  forming  the  name  of 
a  perB<m. 

It  is  necessary  to  emphasize  here  that  while 
there  has  been  a  demonstraUe  elimination  of 
irrational  elements,  the  rational  elements  of 
human  nature  are  still  bo  much  weaker  than 
the  emotional  that  there  is  a  constant  danger 
for  the  springing  up  of  new  beliefs  and  prae- 
tices  with  an  irratimal  foundation.  'Even  the 
provisional  results  of  science,  when  interpreted 
as  doctrines  of  absolute  validity,  degoierate  into 
•dogmas,  so  that  modem  critics  are  justified  in 
spmking  of  a  mechanistic  and  evolutionary 
mythology.  See  FoLKumB;  Maoic;  Man, 
Science  or;  MrrBra^OT;  Rnjoion-,  Compaba- 
•rms. 

SUPERVKOB  (ML.  tupervitor,  overseer, 
from  Lat.  supervidere,  to  overlook,  oversee,  from 
Mper,  above,  over  4-  videre,  to  see).  A  popu- 
larly elected  officer  of  a  township  or  other  local 
district  in  the  United  States.  The  name  first 
appeared  in  New  York  in  1691.  This  officer  is 
still  the  chief  administrator  of  the  town  or- 
ganization in  New  York,  while  all  the  super- 
visors of  the  coimty  assembled  in  a  board 
meeting  constitute  the  chief  county  authority. 
The  New  York  supervisor  system  exists  in  sev- 
enl  Western  States.  In  Michigan  and  lUintds, 
as  in  New  York,  there  is  a  single  supervisor  for 
each  township,  while  in  Wisconsin  and  Minne- 
sota tliere  are  three  for  each  township.  In  some 
States  the  supervisor  is  not  a  member  of  the 
county  board  and  his  duties  vary,  as,  e.g.,  in 
Michigan,  where  he  is  also  tax  assessor,  and 


in  Illinois,  treaenrer.  See  Umm  Statbb,  seo- 
tlim  an  Local  Govemmmt. 

aXW%  svp^pA.  FUlnz  TOK  (1820-^6).  An 
Austrian  composer  of  llj^t  opera,  bom  at 
Spalat<^  Dalmatia.  He  studied  at  the  Vienna 
Conservatory  under  Sechter  and  Seyfried.  He 
was  kapeUmeister  successively  at  the  JoBeph- 
sttldter  Theater,  the  Theater  an  der  Wien,  and 
from  1865  imtil  the  end  of  his  career  at  the 
Leopoldstfldter  Theater.  He  was  a  prolific  com- 
poser; the  most  important  of  his  works  include 
the  operettas  FloUe  BufBoHe  (1863) ;  Die  wASne 
Oalathea  (1866);  Leioftfe  KaoaUerie  (1866); 
SantUtetutreiche  (1867);  FaUiUtxa  (Vienna, 
1876);  Boocaooio  (1879);  Dot  UodeU  (poBt- 
humously,  1895).  He  also  composed  consider- 
able instrumratal  and  sacred  music.  He  was 
one  of  the  moet  popular  and  important  of  the 
world's  light  opera  composers,  and  a  musician 
of  no  little  genius.  Consult  O.  Keller,  Franz  von 
8upp4,  dm-  8oh6pfer  der  deutackm  Operette 
(Lripdg;  1905). 

BvFTPLE^AOK'  (Berchemia  toandent) .  An 
American  twining  shrub  of  the  femily  Rhamna- 
cese,  which  is  found  as  far  north  as  the  Dismal 
Swamp  in  Virginia.  It  has  oval  leaves,  small 
flowers,  and  violet-colored  berries,  and  ascends 
to  the  top  of  the  highest  trees.  The  name  ia 
also  given  in  the  West  Indies  and  tropical  Amer- 
ica to  Serjaiua  luoida  and  Berjania  trachygona, 
shrubs  of  similar  habit  which  belong  to  the  fam- 
ily Sapindaces.  The  stems  are  used  for  walking 
sticks. 

SUFFLEKXHTARY  PBOCElEDnrOS.  Cer- 
tain proceeding  under  codes  and  practice  acts 
designed  to  discover  property  of  a  judgment 
debtor  and  apply  it  to  the  satisfaction  of  the 
judgment.  Before  such  proceedings  can  be  in- 
stituted execution  in  the  judgment  must  be 
issued  and  returned  wht^y  or  purtly  unsatisfied. 
The  order  directs  the  deMor  to  apprar  and  sub- 
mit to  an  examination  under  oath  as  to  his 
property.  When  the  judgment  creditor  has  rea- 
son to  believe  that  there  is  property  in  the 
possession  of  third  parties  to  which  the  judg- 
ment debtor  is  entitled,  an  order  may  be  ob- 
tained for  the  examination  of  the  third  party. 
Most  acts  provide  for  the  appointment  of  a 
receiver  where  property  is  found.  Consult  New 
York  Code  of  Civil  Procedure.   See  Execution. 

STTFTLIAITCS,  The  (Lat.  Supptioee,  Ok. 
Ix^rtSct,  Hik«tide»).  1.  The  earliest  of  the  ex- 
tant plays  of  ^BchyluB,  of  imcertain  date. 
With  out  slight  plot  or  dramatic  action  it  pic- 
tures the  arrival  of  the  50  daughters  of  Danatls 
on  the  shore  near  ArgOB,  their  prayer  to  the 
King  of  ArgOB  for  protection,  the  »}pearance  of 
the  ship  bearing  the  50  sons  of  .Sgyptus,  and 
their  repulse  by  the  King. 

2.  A  trwedy  by  Euripides,  produced  about 
420  B.C.  ^eseus  and  the  Athenians,  entreated 
by  the  mothers  of  the  dead  chiefs,  after  defeat- 
ing the  Thebans,  oblige  them  to  surrender  the 
bMies  of  the  Blain  Polynices  and  his  allies,  to 
whom  they  bad  refused  burial.  The  funeral  of 
the  chiefs,  the  burning  of  Evadne  on  the  pyre 
of  her  husband,  Capaneus,  and  the  patriotic  and 
political  references  provide  the  interest  lacking 
in  the  simple  plot. 

ffPyPLT.  See  Dbhand  Ain>  Supflt. 

STTPPORTERS  (frcnn  Lat.  amtportare,  eub- 
portare,  to  support,  from  tub,  under  -f-  portare, 
to  carry).  In  heraldry,  figures  placed  on  each 
side  of  an  armorial  Bhield.   See  HEaALDRT- 

SUPPOSTTORT  (Lat  8%ippo9itorium,  from 
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tupponere,  auhponere,  to  put  beneath,  from  wh, 
under  +  ponere,  to  put,  place).  A  solid  medi- 
cated compound  int^ded  to  be  introduced  into 
the  rectum,  yagina,  or  urethra,  either  for  the 
purpose  of  eausmg  an  evacuation  of  the  bowels, 
or  for  its  specific  effect  on  inflamed  mucous  mem- 
brane. Suppositories  are  made  in  several  shapes 
— conical,  cylindrical,  or  spherical — and  In  sues 
adapted  to  the  orifice  they  are  intended  to  enter. 
In  consistency  they  are  such  that  they  remain 
solid  at  ordinary  temperatures,  but  mdt  slowly 
at  the  temperature  of  the  body.  The  basis  of 
most  suppositories  is  cocoa  butter.  With  this 
are  incorporated  one  or  several  ingredients,  snch 
as  glycerin,  carbolic  acid,  tannic  acid,  bella- 
donna,  morphine,  o^um,  ooeaine,  and  ichthyol. 

BUP'PnBA^ON  (Lat.  auppurare,  *u&pu* 
rare,  to  form  pus,  from  suh,  under  +  put,  mat- 
ter from  a  sore).  A  morbid  process  which  takes 
place  in  animal  tissues,  resulting  in  the  forma- 
tion of  pus.  It  ia  a  frequent  termination  of  in- 
flammatory processes  and  Is  due  to  invasion  of 
the  inflamed  tissues  and  their  exudates  by  pyo- 
g^ic  organisms.  {See  Pus;  InrLAMUAnoN. ) 
White  Mood  cells  escape  into  the  neighboring 
tissue  after  passing  through  the  walls  of  the 
blood  vessels,  and  become  pus  cells.  If  thc^ 
escape  to  the  surface  and  there  ia  an  open  wound, 
the  wound  is  said  to  suppurate.  If  they  are 
confined  to  a  circumscribed  area  below  the  sur- 
face, the  collection  of  pus  cells  and  broken  down 
tissue  is  called  an  abecess  (q.v.).    See  Abscdbb. 

SU'FBALAFSA'BIAN.     See  Iimul^SA- 

KLAJX. 

SU'PRASE^AL  (from  Lat.  wpm,  above  + 
rmalit,  relating  to  the  kidneys,  from  renea,  kid- 
neys) CAPtiuliES.  The  suprarenal  capsules 
are  two  auiall,  flattened,  glandular  bodies  of  a 
yellowish  color  and  crescentic  shape,  situated,  as 
their  name  implies,  immediately  m  front  of  the 
upper  end  of  each  kidney.  They  are  also  called 
the  suprareiial  bodies  or  the  adrenals.  The 
suprarenal  bodies  are  subject  to  inflammation, 
to  atrophy,  and  to  invasion  by  malignant  proc- 
esses, bat  all  of  these  occnrrenees  are  extronely 
rare.  The  only  morbid  process  that  occurs  wiui 
any  frequency  is  tuberculosis.  This  process  is 
the  causative  factor  in  the  production  of  Addi- 
son's disease  (q.v.),  a  rather  rare  and  usually 
fatal  affection  characterized  b^  ansemia,  languor, 
feebleness  of  the  heart's  action,  irritability  of 
the  stomach,  and  bronzing  of  tiie  skin.  There 
are  several  hsmostatic  preparations  of  the  cap- 
sules called  variously  adrenalin,  adnephrin,  epi- 
nephrin,  suprarenin,  suprarenidin,  etc.  These 
suprarenal  extracts  are  used  largely  in  eye, 
nose,  and  throat  sui^ry,  to  control  bleeding,  in 
locally  applied  dilutions  of  <me  in  5000  or  10,000 
parts  of  normal  salt  solution.  Internally  they 
are  of  value  in  htemophilia,  tuberculosis  with 
hemorrhages,  pneumonia,  and  asthma.  The 
dried  and  prepared  suprarenal  substance  of  ani- 
mals constitutes  a  powerful  and  valuable  as- 
tringent and  hKmoetatie.  Bee  QBGAnoiHmApT; 
Secbetions,  Internal. 

SUFBABJENAIt  BXTBACT.  See  8cnk- 
BENAL  Capsules. 

SVPBEU'ACY,  RoTAL  (Lat.  supremus,  high- 
est, superlative  of  auperue,  high ) .  A  phrase 
speciflcally  applied  to  the  relation  of  the  sover- 
eign of  England  to  the  established  church  of 
that  country.  During  the  Reformation  the  su- 
premacy of  the  Pope  was  abolished  in  England, 
and  the  Act  passed  in  1534  declared  the  Kuig  to 
be  the  "only  supreme  head  on  earth  of  the 


Church  of  En^and."  The  government  at  the 
same  time  eEpIained  that  the  intention  was 
merely  to  recognize  in  the  sovereign  a  governor 
without  spiritual  jurisdiction,  and  not  to  "take 
any  power  from  the  successors  of  the  Apostles 
that  was  givea  them  by  Qod."  Under  Queen 
Mary  this  Act  of  Snpremaor  was  repealed  in 
1664,  but  this  repeal  was  itoelf  rqwaled  by 
Queen  Elizabeth  in  1669,  who,  however,  did  not 
make  use  of  the  words  "supreme  head."  In 
her  injunctions  she  »:plained  the  supremacy  of 
the  crown  to  be  "that  whi<di  is  and  was  of 
ancient  time  due  to  the  Imperial  crown  of  this 
realm,  i.e.,  imder  God  to  aa.ve  the  sovereignty 
and  rule  over  all  manner  of  persons  bom  within 
those  her  realms  of  what  estate  either  ecdesbuti- 
cal  or  temporal  soev^  they  may  be  so  as  no 
other  foreign  power  shall  or  ought  to  have  any 
superiority  over  them."  The  governing  and 
visitorial  power  of  the  sovereign,  under  the 
saf^uard  of  an  organized  court  of  justice,  has 
since  been  continuously  recc^ized  by  the  Church 
of  England.  By  successive  statutes  an  oath  as 
to  royal  supremacy  was  ap|K>inted  to  be  taken 
by  the  h<ddWs  of  public  offices  along  with  the 
oaths  of  allegiance  and  abjuratiM.  A  royal 
supremacy  similar  in  character  is  a  prerogative 
of  the  Czar  of  all  the  Rnssias,  also  of  Uie  Prot- 
estant princes  of  Germany,  and  of  the  sovereigns 
of  Holland,  Doimark,  Norway,  and  Sweden. 

SUFIWHE  COUBT.  In  Great  Britain  the 
Supreme  Court  of  Judicature  was  constituted  in 
the  year  1873.  It  is  a  court  founded  upon  the 
consolidation  of  the  Hi^  Court  of  Chancery  in 
England,  the  Court  of  Queen's  Bench,  the  Court 
of  Cotnmon  Pleas  at  Westminster,  tbe  Oiurt  <rf 
Exchequer,  the  Hlg^  Court  of  Admiralty,  the 
Court  of  Probate,  tiie  Court  for  IMvorce  and 
Matrimraiial  Causes,  and  the  London  Court  of 
Bankruptcy.  The  Supreme  Court  is  divided  into 
two  permanent  divisions,  His  Majesty's  Hi^ 
Court  of  Justice  and  His  Majesl^s  Court  of 
Appeal.  The  High  Court  in  turn  is  now  divided 
into  three  subdivisims,  viz.,  the  Chancery  Di- 
vision, the  King's  Benoh  Divi^on,  and  ttw  Pro- 
bate, DivOTc^  and  Admiralty  DivisiMi.  The 
judges  of  the  High  Court  are  the  Lord  Chan- 
cellor, the  Lord  Chief  Justice  of  England,  the 
Master  of  the  Rolls,  the  President  of  the  Pro- 
bate, Divorce,  and  Admiralty  Division,  and 
twenty-two  puisne  judges.  The  Court  of  Appeal 
consists  of  the  Lord  Chancellor,  who  presides 
over  the  court,  liie  Lord  Chief  Justice  <rf  Eng- 
land, the  Master  of  the  RaUs»  the  Prerident  of 
the  Probate,  Divorce,  and  Admiralty  Divl^oa 
(these  acting  ex  officio),  and  flve  Lords  Justices 
of  Appeal.  This  court  usually  sits  in  two  di- 
visions, one  of  which  hears  a^^ieals  frrnn  the 
King's  Bench  and  Probate,  Divorce,  and  Admi- 
ralty Divisions,  and  the  other  from  the  Chancery 
Division.    See  Ooubt. 

SUFSEICB  COTTST,  Mastb  Of  THE.  See 

MASTKB  or  THE  SUTBSHE  COUET. 

SVPBEKB  COUBT  OF  THE  UJIlTJfiU 
STATES,  The.  The  Supreme  Court  of  the 
United  States  is  the  head  of  the  national  ju- 
diciary. Art.  HI,  Sec.  1  of  the  Constitution 
provides  that  "the  judicial  power  of  the  United 
States  shall  be  vested  in  one  Supreme  Court, 
and  in  such  inferior  courts  as  the  Congress  may 
from  time  to  time  ordain  and  establish."  The 
Supreme  Court  Is  that  a  constitutional  court, 
while  the  others  are  statutory.  Though  the 
Gonstitntion  provides  for  a  Supreme  Court,  it 
leaves  its  orgsnization  and  membership  fdr  con- 
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gKMioiial  Buperviaicm.  Hie  first  Act  in  respect 
thereto  was  passed  at  the  first  session  of  the 
United  States  Congress,  approved  by  President 
Waahingt<m  Sept.  24,  1789;  it  directed  that  the 
court  should  consist  of  a  Chief  Justice  and  five 
associate  justices,  any  four  of  whom  should 
make  a  qaomm.  This  act  not  tmly  made  pro* 
vision  for  the  Supreme  Coui^  bat  created  the 
inferior  courts  of  the  United  States  uid  or> 
ganized  its  entire  judicial  system. 

The  Constitution  {Art  III,  Sec  2)  declares 
that  "the  judicial  ^ower  shall  extmd  to  all 
cases,  in  law  and  eqiuty,  arising^  under  this  Con- 
stitution, the  laws  of  the  United  States,  and 
treaties  made,  or  which  shall  be  made,  under 
their  authority;  to  all  cases  affecting  ambassa- 
dors>  other  public  ministers,  and  consuls;  to  all 
cases  of  acuniralty  and  maritime  jurisdiction; 
to  controTersiee  to  which  the  United  States 
shall  be  a  party;  to  controversies  between  two 
or  more  States;  between  a  State  and  citizens 
of  another  State;  between  citizens  of  different 
States;  between  citizens  of  the  same  State  claim- 
ing lands  under  grants  of  different  States,  and 
between  a  State,  or  the  citizens  thereof,  and 
foreign  States,  citizois,  or  subjects."  And  also 
that  "in  all  oases  affecting  ambassadors,  ether 
publie  ministers,  and  otmsuh,  and  those  in  which 
a  State  shall  be  party,  the  Supreme  Court  shall 
have  original  jurisdiction.  In  all  the  other 
cases  before  mentioned,  the  Suprane  Court  shall 
have  appellate  jurisdiction,  both  as  to  law  and 
fact,  with  such  esceptions  and  under  such  regu- 
lations as  the  Congress  shall  make."  The  orig- 
inal jurisdiction,  conferred  by  ^e  Constitutiim, 
cannot  be  taken  aw»  by  Congress,  olthougn 
that  bod^  may  prescribe  the  procedure  by  which 
that  jurisdiction  is  to  be  exercised;  but  in  re- 
spect to  the  appellate  jurisdiction  both  the  pro- 
cedure and  its  extent  are  matters  of  eongres- 
aional  determination,  and  Coigress  has  at  times 
made  changes  in  each. 

The  appellate  jurisdiction  may  be  separated 
into  two  divisiMiB:  one  over  State  courts;  the 
othn*  over  the  inferior  Fedraal  courts.  With 
reqieet  to  the  former  the  Supreme  Court  re- 
views the  final  judgment  rendered  in  any  case 
the  highest  court  of  the  State  to  which  the 
case  under  State  practice  can  be  carried.  Up 
to  1891  it  had,  generally,  jurisdiction  to  review 
the  proceedings  in  any  case  which  had  passed 
to  mial  judgment  in  such  inferior  courts,  wilii 
a  limitation  in  some  cases  to  a  certain  amount 
in  controver^.  By  the  Act  of  1891  courts  of 
^peal  were  established,  one  in  each  circuit,  and 
were  given  final  jurisdictiim  in  certain  cases, 
such  as  revenue,  admiral^,  patent,  etc.  But 
the  Supreme  Court  may  still  by  certiorari,  if  it 
sees  fit,  bring  any  of  these  cases  from  a  court  of 
appeals  before  it  for  review.  This  Act  did  away 
with  the  limitation  as  to  amount  in  controversy. 
In  addition  the  Suprrane  Court  is  given  power 
to  issue  writs  of  pr<^ibitioo  and  all  other  writs 
necessary  for  the  exercise  of  its  jurisdiction  and 
ureeable  to  the  {Nrineiples  and  usages  of  law. 
Thus  the  Supreme  Court  has  complete  super- 
vision and  control  over  all  the  inferior  courts 
of  the  United  States. 

E^rly  there  arose  two  parties  in  the  country: 
one  believing  that  the  new  government  was  but 
a  continuance  of  the  old  confederacy — a  league 
of  States,  the  States  remaining  dominant,  and 
the  national  government  serving  tmly  as  a  lim- 
ited agmey  for  transacting  matters  of  gaieral 
importance;  the  other  that  a  new  nation  was 
Vot.  XXI,- 


created,  supreme,  with  powers  of  a  nation,  the 
States  being  simply  parts.  By  one  party  the 
provisions  of  the  Constitution  were  strictiy  con- 
strued ( see  Strict  CoNSisucnoNisTa ) ,  no  power 
was  vested  in  the  national  government  except 
that  expressly  named.  The  other  believed  the 
Constitutitm  was  to  be  so  construed  as  to  give 
vigor  and  effieleney  to  the  nation.  The  qtwstion 
was  finally  settled  by  the  Si^rme  Court,  which 
has  always  q>oken  for  the  nationally  of  the 
United  States.  A  brief  reference  to  some  of  the 
leading  cases  may  indicate  Its  action,  and  the 
effect  thereof.  In  Chisholm,  executor,  v.  Geor- 
gia, 2  Datl.  419,  decided  Feb.  18,  1793,  the  court 
(considering  those  provisions  of  the  Constitu- 
tion which  extend  the  judicial  power  of  the 
United  States  to  contooversies  "between  a  State 
and  eitixens  of  anotiier  State,"  and  give  to  Uie 
Supreme  Court  original  jurisdiction  of  contro- 
versies to  which  a  State  is  a  party)  held  that 
an  action  might  be  maintained  against  a  State 
"by  a  citisen  of  another  State.  The  national 
idea  was  not  yet  strong,  and  the  proposition 
that  a  sovereign  State  could  at  the  mstance  of 
an  indiridual  and  witiiout  its  consent  be  brought 
to  tiie  bar  of  a  court  and  oompelled  to  defoid  an 
action  against  it  startled  many.  As  a  conm- 
quenee  the  Eleventh  Amendment  was  adopted, 
which  in  effect  forbids  an  action  in  the  Federal 
courts  against  a  State  by  an  individual. 

John  Marshall  became  Chief  Justice  in  Janu- 
ary, I80I,  and  remained  in  office  for  34  years. 
It  was  a  great  constructive  period,  and  by  thoee 
decisions  which  declared  the  relative  powers 
of  the  nation  and  the  State  was  disclosed  the 
full  significance  of  tiie  Gtmstitntkm  as  an  instru- 
ment expressing  the  creating  ot  a  new  nation 
and  not  an  article  of  confederation  between 
States.  Not  merely  were  tiiese  relative  powers 
declared,  but  the  value  of  the  Supreme  Court 
in  determining  the  extent  of  such  relative  powers 
and  to  pass  upon  acts  of  State  and  nation  were 
made  apparent.  In  Marbury  v.  Madison,  1 
Cranch,  137,  decided  FA.  24,  1803,  it  was  held 
that  an  Act  <tf  Cmgress  repugnant  to  the  Con- 
stitnticm  was  void  and  that  it  was  tiie  function 
of  the  court  to  ascertain  in  cases  properly  before 
it  whether  such  repugnancy  existo.  This  power 
of  the  courts  though  often  criticized,  especially 
in  recent  years,  has  never  been  shaken.  Accord- 
ing to  an  estimate  made  by  Dr.  Blaine  F.  Moore, 
the  Supreme  Court  between  1790  and  1912  de- 
clared unconstitutional  33  statutes  of  Congress, 
223  State  statutes  and  23  municipal  ordinances. 
In  the  same  period  there  were  185  decisions 
Bustainiog  statutes  of  Congress,  646  sustaining 
State  statutes,  and  73  sustaining  municipal 
ordinances. 

The  next  important  decision  following  Mar- 
bury  V.  Madison  was  M'CulIodi  r.  Maryland, 
4  Wheat.  316,  in  which  the  question  was  pre- 
sented of  the  power  of  Congress  to  charter  a 
national  bank.  The  Constitution  gives  in  terms 
no  such  powor,  or  any  power  to  create  corpora- 
turns,  and  advocates  of  sfaict  construction  eon- 
tended  tiiat  Congress  could  not  create  a  cor- 
poratitm  for  any  purpose.  The  court,  upon  the 
authori^  of  that  clause  which,  follDwing  the 
clauses  making  express  grants  to  Congress,  em- 
powers that  body  to  "make  all  laws  which  shall 
be  necessary  and  proper  for  carrying  into  execu*- 
tion  the  foregoing  powers,"  held  that,  as  a  hank 
was  a  proper  and  convenient  agency  for  carry- 
ing on  the  fiscal  affairs  of  a  goremment,  then 
was  power  in  Congress  to  create  a  T*imHng  cor- 
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poration;  that  the  word  "necessary"  was  not 
to  be  construed  in  a  strict  and  narrow  s^se, 
but — ^viewing  the  ConBtitution  as  an  oi^nic 
instrument,  which  from  Uie  very  necessities  of 
the  caw  naed  general  temu  in  giving  to  that 
government  the  power  essential  for  its  being — 
to  be  taken  broadly  and  liberally,  and  declared 
what  has  become  axiomatic  in  constitutional 
law:  "Let  the  end  be  legitimate,  let  it  be  within 
the  scope  of  the  Constitution,  and  all  means 
which  are  appropriate,  which  are  plainly  adap- 
ted to  that  end,  which  are  not  prohibited,  but 
consistent  with  the  letter  and  spirit  of  the  Con- 
stitution, are  constitutional." 

This  decisicHi  laid  the  foundaticm  of  what  is 
known  as  the  doctrine  of  lnmlled  powers, 
appreciated  when  we  recall  that  under  a  grant 
of  power  stated  In  the  few  words  "to  establish 
post  offices  and  post  roads"  the  great  postal  sys- 
tem of  the  United  Btates  has  b(wn  built  up.  At 
the  same  term  was  decided  the  case  of  the 
Trustees  of  Dartmouth  Colleffe  v.  Woodward,  4 
Wheat.  618,  in  which  it  was  held  that  the  char- 
ter of  a  private  corporation  granted  by  a  State 
created  a  contract  whose  oUigatioBS  the  State 
could  not  impair,  because  of  tiiat  provision  of 
the  Federal  Constitution  which  iForbide  a  State 
to  pass  any  law  "impairing  tiie  obligation  of 
contracts."  (See  Dabthocth  Collbge  Case.) 
Popular  disapproval  of  this  decision  is  indicated 
by  the  fact  that  practically  all  of  the  States 
subsequently  enacted  amendments  to  their  con- 
stitutions reserving  the  power  of  repeal,  altera- 
tiwi,  and  amendment  of  all  oorporate  gnnte. 

Martin  v.  Hunter,  1  Wheat.  304,  and  Cohens 
V.  Virginia,  6  Wheat.  264,  the  latter  decided  at 
the  February  term,  1821,  settled  the  power  of 
the  Supreme  Court  to  review,  and  if  necessary 
set  aside,  the  proceedines  of  a  State  court  in  a 
case  in  which  a  Federal  ri^ht  was  asserted  by 
the  defeated  party.  Again,  in  Gibbons  v.  Ogden, 
9  Wheat.  1,  decided  in  1824,  the  supreme  power 
of  the  Federal  government  over  the  navigable 
waters  of  the  Imited  Statse  was  affirmed.  In 
that  case  Robert  Fulton,  the  inventor  of  the 
steamboat,  and  his  associate,  Robert  R.  Living- 
ston, obtained  from  the  State  of  New  York  the 
grant  of  an  exclusive  right  to  navigate  with 
steamboats  the  waters  within  the  jnriraiction  of 
that  State.  Gibbons  claimed  a  right  imder  na- 
tional authority  to  navigate  with  his  steamboats 
the  same  waters,  and  henoe  the  litigation.  He 
Conetituticm  having  granted  to  Congress  the 

fower  to  "regulate  commerce  with  foreign  na- 
ions  and  among  the  several  States,"  it  was  held 
that  that  power  could  net  be  infringed  upon  by 
any  action  of  a  State  and  that  a  State  could  not 
interfere  with  such  commerce  even  when  carried 
upon  waters  wholly  within  its  own  territory. 
Lfpon  that  decision  rests  freedom  of  commerce 
b%tween  the  States.  In  this  connection  the 
case  of  "The  Oenesee  Chief,"  12  How.  443,  de- 
cided in  1851,  may  be  noticed.  In  that  case  it 
was  held  that  the  English  rule  tiut  the  juris* 
diction  of  admiralty  ended  with  tide  waters  was 
inapplicable,  and  that  in  the  United  States  such 
jurisdiction,  which  by  the  Constitution  is  vested 
in  the  Federal  courts,  extends  to  all  the  navi- 
gable waters  of  the  Republic.  Thus  the  con- 
trol of  the  Great  Lakes  and  all  the  navigable 
rivers  of  the  United  States,  whether  witbm  or 
without  the  limits  of  a  State,  is  vested  in  the 
national  government.  In  Osbom  v.  ITntted 
States  Bank,  9  Wheat.  738,  it  was  held  that  a 
State  had  no  power  to  tax  one  of  tiie  branehes 


of  the  United  States  Bank;  that  the  bank  was 
one  of  the  agencies  and  instrumentalities  of  the 
national  government,  removed  from  the  sphere 
of  State  taxation.  From  that  decision  comes 
the  rule  exempting  all  agencies  and  instru- 
mentalities of  the  nattcmu  government  fnnn 
State  taxation  except  so  far  as  permitted  by 
Congress.  This  is  seen  in  respect  to  United 
States  bonds,  national  banlu,  etc.  Conversely, 
later,  in  The  Collector  v.  Day,  11  WaU.  113, 
decided  December,  1870,  it  was  held  that  Con- 
gress could  not  impose  an  income  twc  on  the 
salaries  paid  to  State  officials. 

Chief  Justice  Marshall  was  succeeded  by  Chief 
Justice  Taney,  a  strict  constructitmist.  But 
the  court  still  affirmed  the  nationality  of  the 
United  States.  In  Afalemsa  v.  Booth,  decided 
in  1868,  21  How.  SOO,  a  prisoner  in  custody  of 
thiB  United  States  autiionties  was  held  not  to 
be  subject  to  discharge  by  State  process.  In 
the  "Dred  Scott  Case,"  decided  in  1856,  19  How. 
303,  the  nationality  of  the  United  States  was 
asserted,  though  not  satisfactorily  to  the  friends 
of  human  freedom,  in  that  it  decided  that  the 
reoognition  by  the  Gtmstitution  of  slave  prop- 
erty carried  with  it  the  protection  of  that  prop- 
erty  in  all  the  territories  of  the  nation. 

When  the  Civil  War  ended  and  Chief  Justice 
Taney  had  been  succeeded  by  Chief  Justice  Chase 
a  new  series  of  cases  arose.  Some  stringent 
laws  had  heext  passed  by  Congress  and  by  some 
States  against  participants  in  the  rebellion. 
Test  oaths  were  pre8crit)ed  which  prevented 
many  who  had  taken  part  with  the  South  from 
pursuing  their  professions,  but  in  Cummings  v. 
Missouri,  and  ex  parte  Garland,  decided  in  1866, 
4  Wall.  277  and  333,  such  test  oaths  were 
adjudged  invalid  as  ex  post  facto  acts.  At  the 
same  time,  in  ex  parte  Mllligan,  4  Wall.  2,  it 
was  held  that  a  military  tribunal,  sitting  in 
Indiana,  a  State  in  which  there  had  been  no 
rebellion,  had  no  jurisdiction  to  punish  a  citi- 
xai,  in  no  way  eonneeted  wiUi  Uie  un^,  tar  an 
offaise  against  the  government.  In  iSsxas  «. 
White.  7  Wall.  700,  decided  in  1868,  it  was  held 
that  States  in  rebellion  did  not  lose  their  exist- 
ence or  identity,  Chief  Justice  Chase  making 
the  declaration  that  this  was  "an  indestructible 
union  composed  of  indestructible'  States."  Soon 
after  the  war  the  Fourteoith  Amendment  to  the 
Federal  Constitution  was  adopted,  which  prohib- 
ited the  States  from  depriving  any  person  of  life, 
liberty,  or  pn^wrty  without  due  process  of  law, 
and  from  denying  to  any  one  the  eqnal  protee- 
ti<m  of  the  law.  It  was  claimed  by  many  that 
this  operated  to  prevent  the  grant  by  a  State  of 
any  special  privileges,  but  in  the  Slau^ter 
House  Cases  (q.v.).  16  WaU.  36  (1872),  re- 
strictions on  ^e  butchering  business  in  New 
Cirleans  were  held  to  be  valid.  In  1890  came 
Leisy  v.  Hardin,  136  U.  S.  100,  a  case  which 
held  that  a  State  cannot  forbid  the  sale  of 
liouor  in  original  podcages  imported  from 
otiier  States.  This  dedsion  and  those  follow- 
ing it  gave  rise  to  Congressitmal  statutes 
known  as  the  Wilson  Act  and  the  Webb- 
K«iyon  Act,  as  a  result  of  which  the  States 
may  now  ocercise  effective  control  over 
the  liquor  traffic.  In  1805,  in  the  Income 
Tax  Cases,  82  U.  S.  429,  it  was  held  that  the 
constitutional  provisirai  reouiring  direct  taxes 
to  be  apportioned  among  tne  Btates  according 
to  their  population  rendered  ifivaltd  a  tax 
whidi  was  not  so  apportioned  on  incomes  derived 
tnm  real  estate  and  as  the  dirsot  product  of 
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personal  proper^.  This  deciiion  led  to  the 
passage  of  the  Sixtemth  Amendment  ratified  in 
1913  which  provides  that  Congress  may  levy 
taxes  on  incomes  vitbont  such  apportionment 
among  the  several  States.  In  the  Insular  Cases, 
128  U.  8.  1,  and  succeeding  cases  arising  out 
o<  the  eonqimt  of  P(»io  lUeo  and  the  Fhilip- 
piaes,  the  ccnut  etnisidered  the  power  of  Con- 
gress  to  govern  territories  acquired  by  war  or 
treaty,  and  affirmed  to  the  largest  extent  the 
nati(mal  power  of  the  Sepublic,  holding  that  a 
number  of  the  important  limitations  on  congres- 
sional action  were  not  applicable  to  territory 
not  Incorporsted  by  Congress  into  the  United 
States.  During  recent  years  important  decisicnu 
of  the  court  have  dealt  with  congressional  and 
State  T^nlation  of  commerce  and  with  laws 
passed  by  the  States  in  the  exercise  of  police 
power.  Generally  these  decisions  have  sustained 
the  application  of  previously  established  prin- 
ciples. The  court  has  tended  strongly  towards 
extension  of  Federal  control  over  interstate 
commerce  and  restricting  the  States  in  any  action 
which  interferes  with  tne  freedom  of  such  com- 
merce. It  has  on  the  whide  been  IsvorMe  to 
the  rapidly  inereasiiw  reatmints  the  States  have 
imposed  upon  individual  action  for  the  promo- 
tion of  the  general  public  welfare. 

In  1801,  the  first  year  of  Chief  Justice  Mar- 
shall's t^m,  only  10  cases  were  filed  in  the 
court;  from  1875  to  1880  there  were  1063,  or 
about  390  a  year.  While  the  Act  of  1891  dimin- 
ished the  number  of  eases  that  could  come  to 
the  court,  yet  401  cases  were  filed  in  1900  and 
383  in  1901.  During  the  October,  1914,  term, 
tiie  court  rendered  opinifms  in  272  eases  and 
deelded  without  opinion  222  eases. 

As  heretofore  stated,  the  court  at  first  con- 
sisted of  six  members;  it  never  has  had  at  any 
time  over  10,  and  now  has  but  nine.   The  chief 

Justices  and  their  States  have  been:  John 
'ay,  New  York;  John  Rutledge,  South  Caro- 
lina; Oliver  Ellsworth,  Connecticut;  John 
Marshall,  Virainla;  Bxjget  B.  Tan^,  Mar^nd; 
Salmon  P.  Cmase.  Ohto;  Mwrlson  R.  watte, 
Ohio;  Melville  W.  Foliar,  lUinois;  Edward  D. 
White,  Louisiana.  Associate  justices:  William 
Cusbing,  Massachusetts;  James  Wilson,  Penn- 
sylvania; John  Blair,  Virginia;  James  Iredell, 
North  Carolina;  Thomas  Johnson,  Maryland; 
William  Paterson,  New  Jersey;  Samuel  Chase, 
Maryland;  Bnshrod  Washington,  Virginia;  Al- 
fred Moore,  North  Carolina;  William  John- 
son, South  Carolina;  Brochholst  Livingston, 
New  York;  Thomas  Todd,  Eentucl^;  Joseph 
Story,  Massachusetts;  Gabriel  Duval,  Mxry- 
land;  Smith  Thompson,  New  York;  Bobort 
Trimble,  Kentucky;  Jolm  McLean,  Ohio;  Henry 
Baldwin,  Poineylvania;  James  M.  Wayne,  Geor- 
gia; Philip  P.  Barbour,  Virginia;  John  Catron, 
Tennessee;  John  McElinley,  Alabama;  Peter  V. 
Daniel,  Virpnia;  Samuel  Nelson,  New  York; 
Levi  Woodbury,  New  Hampshire;  Robert  C. 
Grier,  Pennsylvania;  Boijamin  R.  Curtis,  Massa- 
chusetts; John  A.  Campbell,  Alabama;  Nathan 
Clifford,  Maine;  Noah  H.  Swayne,  Ohio;  Samuel 
F.  Miller,  Iowa;  David  Davis,  IHmois;  Stephen 
J.  Field,  California;  William  Strong,  Pennsyl- 
vania; Joseph  P.  Bradley,  New  Jers^;  Ward 
Hunt,  New  York;  John  M.  Harlan,  Kentucky; 
William  B.  Woods,  Georgia;  Stanley  Matthews, 
Ohio ;  Horace  Gray,  Massachusetts ;  Samuel 
Blatchford,  New  York;  Lucius  Q.  C.  Lamar, 
Mississippi;  David  J.  Brewer,  Kansas;  Henry 
B.  Brown,  Michigan;  George  Shiras,  Jr.,  Penn- 


sylvania; Howell  £.  Jackson,  Tennessee;  Edward 
D.  White,  Louisiana;  Rufus  W.  Peckham,  New 
York;  Joseph  McKenna,  California;  Oliver  W. 
Holmes,  Maraachusetts;  William  R  Day,  Ohio; 
William  H.  Moody,  Massachusetts;  Horace  H. 
Lurttm,  Tennessee;  Charles  E.  Hughes,  New 
York;  WUlis  Van  Devanter,  Wyrani^j  Joseph 
B.  Lamar,  Qeonria;  Mahhm  Pitn«y,  New  Jersey; 
James  C.  McR^olds,  Tenneaaee.  Consult: 
B.  R.  Curtis,  Juritdiotion^  Practice,  and  Peculiar 
Jurisprvdmcc  of  the  Courtt  of  the  United  Statea 
(2d  ed.,  Boston,  1896) ;  H.  L.  Carson,  Hietory  of 
the  Supreme  Court  of  the  United  Staiea,  icith 
Biographieg  of  all  Juetioet  (2  vols.,  Philadel- 
phia, 1902) ;  B.  F.  Moor^  The  Supreme  Court 
and  UnoomtituHomal  L^i^tiom  (New  Yoric, 
1913).  See  CovsTirovaai  or  thb  UimiD 
States;  Copbt;  FlnaaAL  Govkkkubrt. 

SUQUAldSH,  sv-kwOmtsh.  See  SausHAir 
Stock. 

STJBABATA,  sOQ'r&-M'yA.  The  most  popu- 
lous residency  in  Java.  Area,  2091  square  miles 
(Map:  East  Indies,  D  7).  The  soil  is  fertile 
and  produces  an  abundance  of  rice,  coffee,  sugar 
cane,  indigo,  and  tobacco.  Ci^ital,  Surabaya. 
Pop.,  1005,  2,876,091. 

SXTILABATA,  or  SOBBABATA.  The  larg- 
est city  in  Java,  and  the  capital  of  the  Resi- 
dency of  Surabaya,  situated  in  the  eastern  part 
of  the  north  coast,  at  the  mouth  of  the  Brantas 
River  (Map:  East  Indies,  D  7).  It  has  a 
good  harbor  and  strong  fortifications  and  is 
the  military  and  naval  headquarters  of  the 
Dutch  East  Indies.  The  houses  are  generally 
separated  by  gardens.  Simpang,  the  suburb, 
contains  the  hmne  of  the  Rendrat  uid  a  large 
hospital.  The  shipbaildlng  industry  is  impor- 
tant. The  trade  in  rice,  coffee,  cotton,  sugar, 
tobacco,  and  coconuts  is  very  extensive.  Pop., 
1906,  160,198,  of  whom  8063  were  Europeans. 

SURAXABTA,  sQ!rr&-kBr't&.  A  residency  in 
the  central  part  of  Java,  between  Samarang  and 
Surabaya  (Map:  East  Indies,  D  7).  Area,  2404 
square  mites.  The  residency  is  one  of  the  so- 
called  indc^iendent  states  and  is  governed  by  a 
native  onperor,  vAo  is  subsidized  the  Dutch 
and  wholly  under  their  control.  Capital,  Sura- 
karta.   Pop.,  1005,  1,621,404. 

STTBASABTA,  or  SOERAEABTA.  The 
capital  of  the  Residency  of  Snrakarta,  Java,  on 
both  banks  of  the  Pepie  River  and  on  the  rail- 
way between  Samarang  and  Surabaya  (Map: 
East  Indies,  D  7).  It  is  tiie  residence  of 
the  native  prince,  whose  palsce  is  directly  oppo- 
site the  great  fort  called  Vastenburg  in  the 
middle  of  the  city.  P<^.,  1006,  118,378. 

SDBAT,  BSl^rilf.  The  capital  <a  a  district 
of  the  same  name,  Bombay,  British  India,  166 
miles  by  rail  north  of  Bombay,  at  the  mouth  of 
the  Tapti,  in  the  Gulf  of  Cambay  (Map:  India, 
B  5 ) .  The  town  is  surrounded  on  the  landward 
side  by  a  brick  wall.  It  has  numerous  mosques 
and  several  Hindu  and  Parsi  temples  snd  the 
palace  of  the  former  Nawab  of  Surat.  The 
Tapti,  owing  to  a  sand  bar,  affords  entry  only 
to  sinsll  vessels,  and  the  oonuneroe  of  Surat, 
which  from  the  sixteenth  c«itury  to  the  eight- 
eenth century  was  very  extensive,  has  been 
steadily  diverted  to  Bombay.  Surat  has  a  castle 
dating  from  1640,  centrally  situated  on  the 
river  front.  The  city  rose  into  importance  as 
the  spot  whence  the  Mohammedans  of  Hindustan 
embarked  on  th^  pilgrimage  to  Mecca.  In 
1612  the  English  East  India  Compuiy  estab- 
lished a  faetwy  hne,  which  for  some  ume  was 
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their  principal  trading  etation  in  India.  Pop.* 
1901,  118,364;  1911,  114,868. 

SITB/BITON.  A  town  in  Surrev,  England, 
on  the  Thames,  mainly  residential,  13  miles 
Boutiiwest  of  London.  Surbitmi  Cmnnum  wit* 
nessed  tba  last  stand  of  the  R<^a]ist8  in  the 
Civil  War.   Pop.,  1901,  16.019;  1911,  17,717. 

StTBDS.   Sea  Ibsational  Nvuber. 

SUBESNES,  mt'Ttn^  A  town  of  the  Departs 
ment  of  Seine,  France,  at  the  foot  of  ifont 
Val^rien,  on  the  left  bank  of  the  Seine,  7^ 
miles  west  of  Paris  (Map:  France,  N.,  A  2). 
In  1593  a  conference  was  held  here  which  re- 
sulted in  the  adoption  of  Catholicism  by  Keaxy 
IV.    Pop.,  1901,  11,226;  1911,  16,766. 

SmBTTB,  Thoicab  WamrET  (1862- 

).  An  American  organist  and  composer. 
He  was  bom  in  Concord,  Mass.,  and  studied 
music  under  Arthur  Foote  and  J.  E.  Paine.  In 
1883  he  became  organist  in  his  native  town,  and 
in  1894-96  was  organist  and  choirmaster  of 
Christ  Church,  Baltimore.  In  1896  be  became 
interested  in  the  Universitr^  Bxtension  move- 
ment, and  devoted  most  of  his  time  to  lecturing 
imder  its  auspices  on  musical  subjects.  His 
compositions  include  an  operetta,  Pritoilla 
U899),  an  opera,  Ca*oabel  (1899),  a  ballad  for 
chorus  and  orchestra.  The  Eve  of  8t.  Agne*. 
He  also  wrote  The  Development  of  Symphonio 
Music  (1916). 

axntETY  INBTTBANCE.   See  Insukakck. 

BXJBXrTBBIF  {bom  ntrety,  from  Pr.  s^ret6, 
from  Lat.  aeouritM,  freedom  from  care).  Hie 
engagement  by  which  me  person  becomes  legally 
bound  to  another  for  the  liability  of  a  third. 
It  therefore  involves  three  parties:  the  creditor, 
the  principal  debtor,  and  the  surety.  The  dis- 
tinction betwera  this  term  and  another  which 
is  often  used  interchangeably  with  it  has  berai 
pointed  out  under  QuAR&iTTr  (q-v.),  and  need 
not  be  repeated  here. 

It  is  generally  hdd  tiiat  surety  agreements 
are  subject  to  tiie  ordinary  rule  of  interpreta- 
tion that  a  written  contraet  is  to  be  construed 
strongly  against  the  party  executing  it.  This 
will  always  be  enforced  when  it  appears  that  the 
language  was  chosen  by  the  signer,  whether  he 
enters  into  the  contract  for  his  own  benefit  or 
for  the  benefit  of  a  third  person.  Another  im- 
portant rule  is  that  such  contracts  shall  be 
mtei^reted  so  as  to  give  effect  to  all  of  their 
provisions  if  possible. 

After  tiie  contract  is  made  it  Is  the  duty  of 
the  creditor  not  to  enter  into  any  binding  en- 
gagement with  the  principal,  modifying  that 
contract,  without  the  assent  of  the  surety.  The 
law  favors  the  surety  and  protects  him  with 
much  jealousy.  Accordingly,  if  the  creditor 
varies  the  terms  of  the  original  contract  or 
changes  securities  put  into  his  hands  by  the 
principal  debtor,  or  discharges  a  cosurety,  or 
gives  time  to  the  principal  d«£tor,  or  n^ligently 
causes  a  loss  to  the  surety,  the  latter  will  be 
discharged  unless  he  has  assented  to  this  con- 
duct of  the  creditor.  If,  however,  the  principal 
debtor  or  a  cosurety  is  discharged  from  liability 
by  operation  of  taw,  as  by  a  discharge  in  bank- 
ruptcy, the  surety  still  remains  bound.  In  a 
true  instance  of  suretyship,  as  distinguished 
from  guaranty,  the  surety  is  liable  even  if  the 
obligation  of  the  principal  d^tor  is  void  or 
voidable,  as  in  the  case  of  an  infant 

The  rights  of  the  surety  may  be  considered 
under  three  heads.  First:  Against  the  principal 
debtor.   As  soon  as  the  d^t  becomes  due,  the 


surety  is  entitled  to  call  on  him  for  exoneration. 
This  relief  is  obtainable  in  a  court  having  equi- 
table powers,  it  being  unreasonable  that  the 
surety  should  have  such  a  cloud  hanging  over 
him.  If  the  surety  has  been  ccmmelled  by  the 
creditor  to  pay  the  debt,  he  is  oititled  to  call  on 
the  principal  for  reimbursement;  for  the  money 
paid  by  him  was  paid  for  the  principal's  use. 
Second:  Against  the  creditor.  As  soon  as  the 
debt  becomes  due  the  surety  may  demand  that 
the  creditor  sue  the  principal  and  collect  the 
debt  from  him.  In  some  of  the  United  States  the 
surety  is  discharged  from  liability  if  the  creditor 
does  not  sue  tb»  ^TbuAml  upon  the  surety's  re- 
quest One  who  is  surefy  for  the  hcmesty  or  good 
conduct  of  an  employee  is  ^titled  to  have  the 
employee  discharged  from  service  for  serious 
defaults  or  breaches  of  duty,  or  to  be  freed  frtHn 
his  suretyship.  As  the  surety  has  assumed  a 
primary  obligation  the  creditor  may  sue  htm 
without  first  exhausting  his  remedies  against 
the  principal  debtor,  and  even  a  demand  on 
the  latter  is  general^  unnecessary.  Furthv- 
more,  as  the  obligation  is  primary  it  is  not  a 
promise  to  pay  th&  debt,  default,  or  miscarriage 
of  another  and  hence  need  not  be  in  writing 
under  the  Statute  of  Frauds.  Another  and  very 
important  right  of  the  surety  is  to  have  the 
benefit  of  all  securities  which  the  creditor  holds 
against  the  principal.  This  is  known  as  the 
right  of  subrogation  (q.v.).  Third:  Against  co- 
sureties. It  often  happois  that  one  surety  is 
compelled  bv  the  creditor  to  pay  the  whole  debt, 
and  that  uie  debtor  is  worthless.  In  such  a 
case  the  unlucky  sure^  is  entitied  to  call  \xpon 
his  cosureties  for  contribution.  Consult  anthori- 
ties  cited  under  Guabantt.   See  Subbooatiov. 

STTBFACE  (OF.,  Fr.  surface,  frtHn  Lat. 
euperfidea,  upper  side,  surface,  from  super, 
above  -I-  faoiea,  form,  figure,  face) .  The  bound- 
ary between  two  portions  of  space.  As  a  point 
in  a  plane  is  detumined  In  general  by  two  in- 
tersecting lines,  so  a  point  in  space  is  u  gcm»al 
detmnined  1^  uiree  intersecting  surfaces.  These 
surfaces  may  be  pleine,  quadric,  or  of  higher 
order  according  as  their  equations  are  of  the 
first,  second,  or  higher  degree  in  the  linear 
coordinates  of  the  system.  Thus  in  Cartesian 
coordinates  (see  Coobdinahs)  the  general  equa- 
tion of  the  first  dc^ee  in  a,  y,  e,  or  aa  +  by  -f- 
+  <(  =  0,  is  represented  by  a  plane.  The  gen- 
eral equation  of  the  second  degree  in  a,  y,  z,  or 
«*■  +  6y*  +  cs^  -f  tfyz  +  %gzm  +  2.hay  -f  2fc» 
+  2my  4-  2t«r  +  d  =  0,  is  represented  by  a  ccmi- 
coid,  or  surface  of  the  second  order,  also  called  a 
quadric  surface.  By  a  suitable  transformation 
of  coordinates  the  general  e<juation  of  the  second 
degree  may  be  transformed  into  one  or  the  other 
of  the  forms  (1)  Aai'  -f-  By»  -J-  Oe*  =  i)  or  (2) 
Atr*  -I-  J3j/*  =  On.  Surfaces  having  the  sym- 
metric eqnatikm  (1)  are  symmetric  witii  reject 
to  the  origin  as  a  centre  and  are  called  central 
quadrics.  Noncoitral  quadrics  are  included  in 
equation  (2).  If  A  =  J}  =  C,  equation  (1) 
takes  the  form  aj"  -|-  y»  +  =  JT  (=  r*),  the 
equation  of  the  sphere  (q.v.).  The  general 
equation  (1).  represents  either  an  ellipsoid  (q.v.) 
or  an  hyperboloid.  If  />  =  0,  and  A,  B,  G  are 
not  all  positive,  equation  ( 1 )  represents  a  coni- 
cal surface  whose  vertex  is  at  the  origin.  Equa- 
tion (2)  is  represented  by  the  surfa<je  of  a 
panUx^oid  (q.v.). 

A  Burfeee  through  every  point  of  which  a 
straij^t  line  may  be  dra^  so  as  to  lie  entirety 
in  the  surftwe  is  called  a  ruled  rarface.  Any 
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one  of  these  lines  which  lies  on  the  surface  is 
called  a  gmerating  line  of  the  surface.  The 
cylinder,  cone,  hyperboloid  of  one  sheet,  conoid 
(q.T.),  and  the  hj^^bolic  paraboloid  (see  Pasa- 
douhd)  an  mlect  surfae«s.  lliere  are  two  dis- 
tinct classes  of  ruled  surfaces,  those  on  whidi 
the  consecutive  generators  intersect  and  those 
on  which  they  do  not.  The  former  are  called 
developable  and  the  latter  skew  surfaces. 

If  the  de^ee  of  the  equation  f(w,  y,  z)  =0  ia 
higher  than  the  second,  the  surface  representing 
it  will  be  of  an  order  higher  than  the  second^ 
In  discussing  the  properties  of  such  surfaces^ 
especially  the  nature  of  the  surface  in  the  vloiii- 
of  any  given  point,  the  equation  of  the  tan- 
gent plane  at  that  point  is  necessary.  This 
plane  is  the  locus  of  all  tangent  lines  through 
the  given  point,  and  will  meet  the  surface  of 
the  nth  order  in  a  curve  of  the  nth  degree,  since 
each  straight  line  meets  this  curve  in  n  points. 
The  point  of  contact  of  the  plane  with  the  sur* 
face  will  be  a  singular  point  on  the  curve.  ( See 
CnxvE.)  The  section  of  any  surface  by  a  plane 
parallel  and  indefinitely  near  to  the  tangent 
plane  at  any  point  is  a  conic  and  is  called  the 
indicatriz  at  the  point.  Thus  points  of  a  sur- 
face are  called  elliptic,  parabolic,  or  hyperbolic, 
according  as  the  indicatrix  is  an  ellipse,  para- 
bola, or  hyperbola.  If  every  straight  line 
through  a  point  (cs^,  y',  1^)  of  a  surface  meets 
the  surface  in  two  coincident  points,  the  point 
y',  z')  is  called  a  singular  point.  If  the 
tangent  lines  at  any  point  form  a  cone  the  point 
is  called  a  conical  point;  if  they  form  two  planes 
the  point  Is  ealled  a  nodal  point.  Similar  to 
the  envelope  of  a  family  of  curves,  the  envelope 
of  a  family  of  surfaces  is  the  locus  of  the  ulti- 
mate intersections  of  a  series  of  surfaces  pro- 
duced by  varying  one  or  more  parameters  (q.v.) 
of  an  equation.  The  curve  in  which  any  sur- 
face is  met  b^  the  consecutive  surface  is  called 
the  characteristic  of  the  envelope.  Every  char< 
acteristic  will  meet  tiie  next  in  one  or  more 
points,  and  the  locus  of  f^ese  Is  ealled  the  edge 
of  regression  or  cuspidal  edge  of  the  envelope. 
The  conditions  for  convexity  and  concavity,  af- 
ferent orders  ol  etntact,  and  vwious  other  prop- 
erties are  best  obtained  from  works  on  analytic 
geometry. 

Blbliograpby.  Mouge,  AppUoation  de  Van- 
alyte  d  la  g^om^trie  (Paris,  1795) ;  Dupin, 
D^veloppementM  de  g&im^tri»  <ib^  1813); 
PIfldcer,  ITeue  Chometrie  dm  Roumm  gegrUndet 
auf  die  BetnuMmtg  dor  geraden  Limie  alt  Bam^ 
0(em«»t  (Leipzig,  1868) ;  EjuMauch,  B^eiimg 
im  die  allgemeine  Theorie  der  krvmmen  FlSchen 
(Leipzig,  1888) ;  Charles  Smith,  An  Elemen- 
tary  Treatite  on  Solid  Geometry  (3d  ed.,  New 
York,  1891);  Gauss,  "Allgemeine  Fltlchenthe- 
orie,"  in  Ostwald's  Klassiker  der  eaakten  Wis- 
aentchaften  (Leipzig,  1900) ;  L.  P.  Elaenhart, 
Treatise  o»  Differential  Oeometry  of  Curves  and 
Surfaeee  (Boston,  1909) ;  George  Ssilmon,  Trea- 
tise on  the  Anatytio  Qeometrg  of  Three  Dime»- 
eiont  (6th  ed.,  2  vols.,  New  Tork,  I91S-16)i 
M.  L.  Michaetis,  Dynamies  of  Bwrfacea  (ih., 
1914). 

EnXBTACE,  Joseph.  A  sentimental,  plausible 
hypocrite  in  Sheridan's  School  for  8cand<U. 

SirBFACE  TENSION.  The  property  by 
virtue  of  which  the  surface  of  a  liquid  tends  to 
contract  to  a  minimum  area.  It  is  measured 
in  ergs  per  square  omtbnetw.    See  Absobp- 

nON;  CAFILtAMTT. 

BUVF  BntD.   A  remarkable  plover-liln  bird 


(Aphriza  virgata)  widely  distributed  on  the 
coasts  and  islands  of  the  Pacific  Ocean,  and  com- 
mon along  the  entire  west  coast  of  North  Amer- 
ica. It  is  about  9H  inches  long,  dark  ashy 
brown  above,  white  beneath,  evervwhere  more 
or  less  spotted,  streaked,  or  barred  with  black. 
The  feet  are  lUce  those  of  a  sandpiper,  but  the 
bill  is  plover-like,  short  and  thick.  The  wings 
are  very  long  and  acute,  reaching  beyond  the 
end  of  the  tail  when  folded.  It  is  clearly  re- 
lated to  the  tumstone  (q.v.). 

SintFBOAT.  See  urasoAX;  Lm-SAvnrQ 
SmvicE. 

SUBF  BUCK,  or  SURF  Soona.   See  Scoter. 

8VBF  FISH,  A  fish  of  the  subordw  Hal- 
oonoti  and  family  Embiotocids,  related  to  the 
percoids.    Many  apeeies  occur  on  the  Pacific 
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coast  of  the  United  States,  where  they  inhabit 
bays  and  the  surf  on  sandy  beaches.  They  are 
small,  oval-oblong,  compressed,  and  often  very 
handMxne,  witii  stripes,  spots,  and  effusions  of 
various  colors.  Ilieir  flesh  is  not  very  hl^y 
r^arded.  The  fact  of  greatest  interest  con- 
nected with  them  is  that  they  are  viviparous. 
One  of  the  largest  and  most  useful  of  the  family 
is  the  "alflona"  (RhaoochUus  toeBOtes). 

SUBF  SKELT.  A  small,  firm-fleshed,  and 
fat  smelt  {Hypomenu  pretiosus)  of  the  coast 
of  California  and  norUiward,  valiud  as  food.  It 
spawns  In  the  surf,  and  is  netted  in  great  quan- 
taties.  See  Plate  of  WionnsH,  Smb.T8,  bto. 

SUBOEON,  Coimuoi.   See  Odntuot  Sub- 

OBON. 

SUBOEON,  MnjTABT  Ain>  Naval.  The  titles 
of  assistant  surgeon,  surgeon,  deputy  surgeon- 
general,  and  assistant  surgeon-general,  once  used 
to  designate  officers  in  the  medical  department 
of  the  United  States  army,  were  discfm^ued 
under  the  Act  of  1908,  and  tiie  titles  for  all 
medical  officers,  except  the  surgeon-general  of 
the  army,  became  the  military  rank  followed  by 
the  words  Medical  Corps,  eg.,  captain,  Medical 
Corps.  The  title  surgeon,  however,  was  retained 
to  designate  the  duty  to  which  assigned,  eg.,  the 
senior  medical  c^cer  of  a  territoriu  department 
of  a  tactical  divisi(m  is  known  simply  as  the  de- 
partment or  division  surgeon.  In  the  Dental 
Corps,  also,  the  terms  dental  surgeon  and  acting 
dental  surgeon  were  retained.  A  civilian  physi- 
cian, temporarily  employed,  is  known  as  a  con- 
tract surgeon.  Officers  in  the  Medical  Corps  of 
the  United  States  army  are  first  commissioi^  as 
first  lieutenants ;  after  three  years'  service  they 
automatically  become  captains  after  examina- 
tion. No  person  can  receive  an  appointment  un- 
less he  shall  have  been  examined  and  approved 
hy  an  Army  Medical  Board.  The  applicant 
must  be  between  22  and  30  years  of  age,  must 
be  a  citism  of  the  United  States,  must  have  a 
satisfactory  goieral  education*  must  be  a  gradu- 
ate of  a  reputable  medical  adiool  lq[alfy  au- 
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thorized  to  confer  the  degree  of  doctor  of  medi- 
cine, and  mtut  have  had  at  leut  one  year's 
boBpital  training,  including  practical  experience 
in  the  practice  of  medicine,  surgery,  and  obstet- 
rics, or  Iha  eqaivalent  of  tiiis  praetioe  after 
graduation. 

Kedlcal  Beaem  Corps.  This  was  estab- 
lished by  Act  of  Congress  dated  April  23.  1908, 
for  the  purpose  of  securing  a  reserve  corps  of 
medical  oiBcers,  available  for  military  service. 
They  rank  as  first  lieutenants  and  are  appointed 
by  the  President,  from  graduates  of  reputable 
schools  of  medicine,  after  a  prescrilied  examina- 
tion. They  must  be  between  22  and  45  years 
of  age.  They  receive  ^ay  only  when  called  into 
active  service,  which  is  voluntary,  but  in  case 
of  failure  to  respond  their  commissions  are 
forfeited.  Th^  are  not  entitled  to  retirement 
or  promotion.  From  this  corps  are  obtained  the 
large  majority  of  r^jpolar  medical  officers  under 
theprovisions  of  the  Act  of  1908. 

The  titles  of  most  of  the  medical  officers  of 
the  navy  still  include  the  ward  "surgeon."  The 
titieSf  witti  rank,  axe  as  follows:  surgeon-general 
(rank  of  rear  admiral) ;  medical  director  (rank 
of  captain) ;  medical  faispector  (rank  of  com- 
mander);  surgeon  (rank  of  lieutenant  com- 
mander) ;  passed  assistant  surgeon  (rank  of  lieu- 
tenant) ;  assistant  surgeon  (rank  of  lieutenant, 
jtmior  grade) ;  acting  assistant  surgeon  (Medi- 
cal Reserve  Ck>rps),  dental  surgeon,  acting  as- 
sistant dental  surgeon,  and  assistant  dental 
surgeons  all  have  the  rank  of  lieutenant,  junior 
grade. 

The  Royal  Anny  Medical  Corps  of  Great 
Britain  is  a  distinct  branch  of  the  service,  un- 
der its  own  headquarters  organisation.  Mem- 
bers of  the  corps  are  trained  for  military  as 
well  as  medical  emergencies.  The  Sanitary 
Troops  of  Germany  and  France  are  organized 
on  similar  lines  to  the  United  States,  differing 
in  details  due  to  g^ieral  army  organization. 
See  Abht  OBoAinZAnoN;  I^fital  Cobps  aad 
section  Army,  under  the  different  countries; 
Medical  D^asthent,  U.S.A.;   Medical  Db- 

PABTMBNT,  U.S.N. ;   SUBOIXT,  Mn-rTABT. 

SUBOEON  FISH  (so  called  from  the  lancet- 
shaped  spine),  or  Sea  Svboeon.  One  of  a  fam- 
ily (Teuthididffi)  of  tropical  Oriental  fishes,  of 
which  about  80  species  are  recognized,  and  which 
feed  upon  seaweeds.    Those  heet  known  are  of 


SUROSON  FIM. 

o,  poaitioa  of  the  Isnoet  and  ita  ■baath. 

the  genus  Teitthia,  called  "barberos,"  "lancet 
fishes,"  "tangs,"  and  so  on,  and  characterized 
by  the  possession  of  a  long,  sharp,  lancet-like 
spine  on  each  side  of  the  caudal  peduncle.  The 
n>ine  is  movable  and  shuts  into  a  groore  alcng 
the  side  of  the  taU. 


18  aVBfiU&T 

SXTBOEBY  (Fr.  tAirurgie,  surgery,  from  Fr. 
okirurgieTt,  surgeon,  from  Lat.  ohirurgiu,  from 
Gk.  x*'P0>'P7^f>  oheiroiirgoa,  surgeon,  liuidicrafta* 
man,  from  x<^>  oheir,  hand  -f-  fyyor,  ergon, 
woric).  The  toeatment  of  disease  and  the  eor- 
reetion  of  deformity  or  defect  hy  manual  and 
operative  procedures,  with  or  without  the  use 
of  drugs.  This  branch  of  medical  science  is 
subdivided:   ( 1 )  According  to  the  nature  of  the 

Srocednre  employed,  into  general  surgery,  which 
eals  with  all  manner  of  cases;  orthopedic  sur- 
gery, which  pertains  to  the  correction  of  de> 
fonnity;  plastic  surgery,  which  involves  the 
building  up  of  tissues  and  the  restoration  of 
lost  parts,  principally  by  the  touisfer  of  tissiie. 
(2)  AcoonUng  to  tnia  region  involved,  into  in- 
tracranial or  brain  surgery;  ophthalniie  or  eye 
surgery;  aural  or  ear  surgery;  abdominal  or 
visceral  surgery,  et  cetera.  luny  factors  have 
contributed  to  the  development  of  surgery. 
Among  these  may  be  mentioned  the  griMual 
accumulation  of  knowledge  e<moeming  anatomy 
and  plnrsiology ;  the  discovery  of  the  circulation 
of  the  Mood;  the  perfection  of  the  mlcrosoope; 
and  the  attainntent  of  skill  in  the  invention 
and  manufacture  of  instruments  and  apparatus. 
The  discovery  of  aniesthesia  and  antiBq>8i8,  by 
eliminating  much  of  the  pain  and  dan^r  for 
tbe  patient,  and  by  lessening  tbo  difficulties  and 
inconveniences  for  the  surgeon,  has  broadened 
the  scope  of  surgery  so  that  many  patients  who 
formerly  would  have  been  treated  solely  wiUi 
plasters  and  potions  are  now  subjected  to  sur- 
gical intervention.  Surgery,  therefore,  as  prac- 
ticed to-day,  is  the  product  of  evolutiai  to  which 
all  the  ages  have  cooMbnted. 

HISTOBT 

Ancient.  Tbe  surgery  of  antiquity,  althougli 
limited  in  scope  and  crude  in  practice,  fore- 
shadowed mu(£  that  is  familiar  to-day.  The 
lack  of  knowledge  oi  anatomy,  physiok^,  and 
other  dqwrtmenls  of  medical  seiMiee,  and  the 
inferior  equipment  in  point  of  instmmoitB  and 
apparatus,  did  not  deter  the  ancirats  from  the 
performance  of  many  daring  feats  of  surgery. 
The  ancient  Egyptians  (as  related  in  the  Papy- 
rus Ehere,  1662  B.O.,  and  In  other  records)  are 
said  to  have  performed  with  success  and  dexter- 
ity many  operations,  notably,  castration,  lithot- 
omy (removal  of  ealcuU),  amputations,  and 
various  operationa  upon  the  e;^.  The  Hindus, 
like  the  Egyptians,  were  familiar  with  surgical 
practices,  such  as  the  treatment  of  fractures, 
the  removal  of  calculi,  etc.  Indeed,  the  ancient 
Hindus  are  credited  with  having  originated 
plastic  surgery  thousands  of  years  ago.  It 
is  recorded  that  a  certain  Hindu  ruler  imposed 
upon  tlie  inhabitants  of  a  conquered  city  the 

{lunishment  of  catting  off  the  nose,  none  escap- 
Dg  save  infants  and  players  upon  wind  instru- 
ments. The  prevalence  of  this  disfigurement 
called  forth  ^orts  upon  the  part  of  the  in- 
habitants to  repair  the  defects  thus  caused. 
The  tile  makers,  a  more  or  less  despised  class, 
were  the  first  to  meet  with  success  in  this  art. 
Presumably  these  artisans  were  inspired  to 
undertake  such  work  because  of  their  familiarity 
with  cements  and  diffemt  processes  of  rqpalr 
calling  for  adhesion. 

The  surgery  of  the  early  Greeks  seems  to 
have  been  largely  that  of  the  battlefield  and, 
like  medicine,  to  have  been  derived  from  the 
ancient  Egyptians.    It  was  pnrdy  empirlml 
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and  waB  practiced  largely  by  the  priesthood  or 
by  bead  Bnavers  and  embalmers  delegated  by  the 
priests,  who  were  themselves  averse  to  the  shed- 
ding of  blood.  This  sacerdotal  or  guild  medi- 
cine and  surgery  prevailed  until  the  time  of 
Hippocrates  (q.v.)-  The  studies,  practice,  and 
writings  of  Hippocrates  embraced  surgery  as 
well  as  medicine,  thoueh  he  gave  to  the  world 
no  landmark  in  surgical  procedure.  The  ancient 
Romans  contributed  little  to  either  medical  or 
surgical  science.  According  to  Pliny,  they  be- 
lieved the  dignity  of  the  Roman  did  not  permit 
him  to  malce  a  profession  of  medicine,  wbit^ 
they  were  accustomed  to  associate  with  the 
bleeders, '  head  shavers,  and  similar  representa- 
tives of  the  sacerdotal  medicine  and  surgerr  of 
the  Oredcs.  Little  definite  progress,  Indeed, 
marked  the  evolution  of  annoy  until  the  rise 
of  the  Alexandrian  sdiool.  During  this  period 
(233-30  B.a)  sur^ry  was  placed  upon  a  basis 
of  diagnostic  precision  and  operative  daring  as 
a  consequence  of  the  study  ot  human  anatomy. 
For  the  first  time  in  the  history  of  the  world 
supo'stition  was  overcome  to  such  an  extent 
that  Herc^hilua,  the  founder  of  ths  study  of 
homan  anatomy,  and  others  of  this  school,  dis- 
sected the  human  body  without  interference. 

MedlteTal.  Mediaeval  surgery  embraced  the 
long  period  which  elapsed  from  the  decadence 
of  the  Al^Eandrian  school  to  the  beginning  of 
the  sixteenth  century.  Three  men  are  said  to 
have  brought  the  whole  surgery  of  the  ancient 
world  to  a  focus  in  their  writings  during  this 
time.  Cornelias  Celsoa  ( 2S  B.a-fiO  A.ik ) , 
Claudius  Oalen  (131-201  or  210  A.i>.),  and 
Paulus  of  ^gina  (c.025-600  A..D.),  virtually 
shaped  the  destiny  of  surgery  throughout  tiie 
Middle  Ages.  Byzantine  and  Arabian  medicine 
helped  to  foster  surgery,  and  during  the  latter 
part  of  this  period.  European  countries,  with 
Italy  in  the  forefront,  began  to  make  their  im- 
press upon  medical  and  surgical  thou^t,  add- 
ing many  Illustrious  names  to  the  lirt  of  dis- 
tinguished surgeons. ,  It  was  during  this  period 
that  a  distinct  sepaTati<m  of  nSedicine  and 
surgery  began  to  be  noted.  The  priests  and 
monks,  who  were  likewise  the  physicians,  being 
averse  to  the  shedding  of  blood,  shrank  from 
the  surgical  treatanent  of  their  charges.  Grow- 
ing out  of  this  attitude,  which  was  brought  over 
from  ancient  to  mediieval  times,  and  likewise  in 
response  to  the  customs  imposed  upon  the 
priestiiood  of  shaving  the  head  and  of  being 
bled  at  r^lar  interrals,  Hhen  developed  the 
craft  known  as  barber  surgeons.  The  first 
duty  of  these  individuals  was  the  shaving  and 
bleeiding  of  the  priests  and  monks;  they  also 
asBumM  the  task  of  administering  suivical 
treatment  to  all  who  asked.  In  France,  how- 
ever, about  the  middle  of  the  thirteenth  century, 
a  new  order  of  surgeons  arose — ambitious 
young  men  who  sought  to  dignify  their  calling. 
Members  of  this  new  fraternity  were  known  as 
surgeons  of  the  long  robe,  in  contradistinction 
to  the  barber  surgeons,  who  were  known  as 
surgemis  of  the  short  robe.  Great  rivalry,  quite 
naturally,  marked  the  history  of  these  two 
orders  of  surgeons.  The  guild  of  surgeon  bar- 
bers underwent  gradual  evolution,  becoming  in 
time  the  corporation  of  barber  surgeons,  com- 
posed of  representatives  of  the  orders  of  both 
the  long  robe  and  the  short  robe.  Not  only 
did  this  organisation  fionrish  in  point  of  num- 
bers, but  its  members  were  aeoorded  military 
prestige  and  court  favor  throughout  Europe. 


Thus,  in  England,  in  1461,  Edward  IV  granted 
a  charter  to  the  Corporation  of  Barber  Sur- 
geons, and  the  charter  of  tixe  surgeons  of  London 
was  confirmed  by  Hei^  VIII. 

B«C(mstmction.  The  reconstruction  period 
of  surgery*  embracing  the  sixteenth,  seventeenth, 
and  eU^teenth  centuries,  received  the  boieflt  of 
man^  miportant  discoveries  bearing  directly  upon 
surgical  practice  which  were  made  before  sur- 
was  thoroughly  emancipated  from  the 
stigma  of  its  humble  origin,  and  from  the  ig- 
norance, superstition,  prejiidice,  and  intoler- 
ance which  hindered  prt^ress  in  all  directions 
during  the  Middle  Ages.  Much  of  the  credit 
of  the  final  emancipation  belongs  to  Ambroise 
Par«  (ISIO-OO),  often  called  the  father  of 
modem  surgery,  who  was  a  member  of  the 
Corporation  of  Barber  Surgeons.    He  was  ap- 

Eruiticed  to  a  barber  surgeon  wllen,  as  a  youth, 
e  went  to  Paris.  He  soon  entered  the  great 
hospital,  the  Hotel  Dieu,  already  the  Mecca 
for  ambitious  physicians,  and  was  there  afforded 
abundant  opportunity  for  the  development  of 
the  ability  and  originalitv  which  reflected  so 
much  credit  upon  his  gnud.  When  Pars  sue- 
oessfully  employed  the  method  of  ligating  arter- 
ies in  order  to  control  hemorrhage,  thus  elimi- 
nating the  old  method  of  searing  the  Ueeding 
part  with  the  red-hot  iron  (the  actual  cautery), 
he  literally  inaugurated  a  new  era  in  surgical 
practice,  of  whi<m  the  control  of  bleeding  Is  a 
prime  requisite. 

It  was  during  this  reconstruction  period  that 
William  Harvey  (1678-1667)  discovered  the  cir- 
culation of  the  Mood,  t^us  placing  anatomy, 
physiology,  and  surgery  on  a  different  and  more 
secure  basis.  Antony  van  Leeuwenhoeck,  the 
Dutch  lens  maker  and  naturalist  (1682-1728), 
still  further  revolutionized  sdentlflo  investiga- 
tion by  making  a  lens  powerful  enon^^  to  re- 
veal  the  hitheriio  unseen  forms  of  life  and  the 
minute  structure  of  matter.  His  contribution 
to  the  evolution  of  the  microscope  (q.v.)  made 
possible  the  discovery  by  Sir  Robert  Hooke 
(1636-1708)  of  tile  cellular  structure  of  plants, 
and  by  Mamsello  Malpighi  (1628-94)  of  the 
oetlular  composition  of  the  blood  and  of  other 
details  of  minute  structure,  thus  paving  the 
way  for  the  brilliant  investigators  of  the  nine- 
teenth century,  who  still  furaier  revolutionized 
surgical  practice  by  discoveries  in  bacteriolt^, 
pathology,  etc. 

The  Utter  part  of  the  reconstruction  period 
of  surgery  was  psrtienlsrly  prolifle  of  men 
whose  achievements  tended  finally  and  firmly 
to  place  surgery  on  a  plane  e<]ual  in  all  respects 
with  that  occupied  by  medicine — France  and 
England  being  unquestionably  in  the  lead.  To 
Peyrraiie  (1678-1747),  of  Mootpellier,  is  given 
the  credit  for  having  finally  effected  the  separa- 
tion of  the  surgeons  from  the  barbers  in  France, 
and  for  wielding  a  powerful  infiuence  in  further- 
ing the  welfare  of  his  profusion  in  goieral. 
Petit,  Brasdor,  Desault,  -and  a  host  of  others 
contributed  to  the  advancement  of  surgery  in 
France  during  the  latter  part  of  this  period. 
In  England  the  names  of  such  men  as  William 
Cheselden,  Alexander  Munro,  Sir  Percival  Pott, 
William  and  John  Hunter,  and  many  other 
familiar  names,  appear  upon  the  honor  roll  of 
this  brilliant  era.  In  Germany,  Heister;  in 
Austria,  Mohrenheim ;  in  Italy,  Scarpa ;  fn 
Spain,  Oimbemat— idl  were  among  the  distin- 
guishsd  npresentatires  of  surgery  in  their  re- 
spective countries.    In  Amenoi^  during  tiili 
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period,  especially  during  the  latter  part,  a 
number  of  surgeons  left  uieir  impress  upon  com- 
ing BeneratimiB  of  auiveona,  chiefly  as  teachers 
in  dmeroit  medical  simools. 

Kodexn.  Tbe  era  of  modem  surgery  may  be 
said  to  with  the  nineteenth  century — a 

century  of  epoch-malcing  surgical  discoveries 
and  acc<Hnpliejunents.  The  surgeons  of  the  be- 
ginning of  this  century  were  hampered,  it  is 
true,  by  a  total  laclc  of  knowledge  concerning 
many  eaaentiala  which  are  matters  of  common 
information  and  practice  to-day.  They  knew 
little  more  than  thar  medieval  and  ancient  pred- 
ecessors  concerning  the  causes  of  danger  from 
surgical  operations.  The  true  significance  of 
surgical  shock  was  unknown  to  them,  and  post- 
operative  sepsis  was  an  enigma.  They  lacked 
many  of  tbe  instruments  of  precision,  such  as 
the  fever  thermometer  and  the  bypodermio 
syringe,  now  familiar  to  every  layman.  Yet 
it  has  been  aaH,  and  donbtless  truthfully,  that 
more  progress  Iws  been  made  in  surgery  since 
the  year  1800  than  in  twoify  oenturiea  prseeding 
that  date. 

The  first  epoch-making  event  of  the  ninetemth 
century  was  the  performance  of  ovariotomy  in 
tbe  treatment  of  ovarian  disease,  this  surgical 
feat  having  been  accomplished  by  Ephraim  Mc* 
Dowell,  of  Kentucky,  in  1809.  While  It  is  re- 
corded that  jealous  males  many  centuries  before 
were  wont  to  subject  tbe  females  of  tbeir 
milage  to  castration,  and  white  ovariotomy  had 
been  accidentally  or  incidentally  performed  by 
surgeons  of  the  eigfateuith  century  (Houston, 
of  Glasgow,  in  1701,  and  Laumonier,  of  Rouen, 
in  1781),  McDowell  was  the  first  intentionally 
to  perform  the  operation  for  the  specific  pur- 
pose of  curing  disease  of  this  organ,  when 
this  feat  of  surgical  practice  became  known  and 
credited,  the  abdominal  cavi^  was  no  longer 
terra  incognita,  to  be  azplored  only  in  eases 
of  dire  neeesai^.  It  tiiw  became  the  Add  of 
observation  by  the  skillful  surgeons  who  in  dif- 
fer«at  countries  emblazoned  their  names  upon 
the  surgical  Hall  of  Fame  in  the  preamesthetic 
period  of  modem  surgery.  Nathan  Smitb,  of 
MassachuBette,  who  performed  ovariotomy  in 
1821,  without  knowing  of  McDowell's  work; 
Valentine  Mott,  of  New  York,  who  ligaied 
important  blood  Teasels  in  the  treatment  of 
aneurynn,  among  many  other  achievements; 
J.  Marion  Sims,  of  Alabama  and  New  York, 
who  is  called  the  foimder  of  modern  gyne- 
cology; Samuel  D.  Qroas,  of  Philadelphia,  a 
great  surgeon  and  a  great  teacher;  and  a  long 
list  of  others  might  mentioned  among  force- 
ful surgeons.  In  Great  Britain,  Sir  Astley 
Cooper,  Sir  Charles  Bell,  James  Syme,  and  a 
brilliant  coterie  of  surgeona  were  making  their 
impress  upon  the  surgical  world  during  tbis 
prolific  period.  In  France,  Germany,  and  Italy 
— in  fact  throughout  the  civilized  world — ^the 
seed  was  being  sown  for  the  abundant  harvest 
of  surgical  endeavor  which  followed  the  intro- 
duction of  anKsthesia. 

The  discovery  of  anesthesia  (1842-47)  (q.v.) 
and  the  perfection  of  the  various  methods 
of  rendering  one  insensible  to  pain  conferred 
a  blessing  upon  humanity  which  ts  not  confined 
to  the  patients  aloDe,«but  which  fa  shared  by 
the  eurseon  and  all  concerned  in  the  perform- 
ance of  surgical  op^-ationa.  Major  surgery 
and  much  of  what  we  now  call  minor  surgery 
were  practically  impossible  in  the  preantestiieBia 
^ya,  as  tiie  patienta  could  not  endure  tbe  pain 


and  neither  the  surgeon  nor  his  attendants 
could  stand  the  strain  of  prolonged  and  difficult 
opmtive  procedures.  With  the  discovery  of 
aiueatiiMia  the  barrier  to  progress  was  removed 
so  far  as  the  possibility  of  the  actual  operation 
was  concemed.  There  still  remained,  however, 
the  old-time  bugbear — hospital  gangrene,  septi- 
cemia, pyemia,  tetanus — one  or  more  of  which 
could  always  be  reckoned  wit^  to  nullify,  to 
a  greater  or  less  degree,  the  surgeon's  work. 
It  was  not  until  Pasteur  (1822-1805)  (q.v.), 
the  French  physieian-clieniiBt,  evolved  hia  germ 
theory  and  gave  to  the  world  hia  discovery  that 
lermoitation  is  caused  by  microttrganisms,  that 
surgery  was  finally  and  fully  developed  into 
what  has  been  called  "the  seeing  portion  of  the 
healing  art." 

When  Sir  Joseph  Lister,  in  1867-68,  applied 
the  discoveries  of  Pasteur  to  surgery,  and  formu- 
lated his  theory  concerning  sepsis  and  anti- 
s^aist  the  last  obstacle  to  progress  was  removed. 
With  the  pain  and  inconvenience  of  the  actual 
snrgieal  procedure  nullified,  and  with  tiie  dan^ 
of  poet-operative  fnfeetim  reduced  to  a  mmi- 
mum,  surgery  entered  upon  a  new  era  of 
triumphs,  the  period  of  modem  surgical  science. 
Every  part  of  the  body  has  lieen  brought  within 
the  domain  of  this  new  surgery.  Not  a  tissue, 
not  an  organ,  not  a  cavity  of  the  body  is  now 
exempt.  Surgical  practice  has  under^ne  many 
changes,  in  ^eral,  as  well  as  m  specific 
details.  Specialism  has  developed  to  a  pro- 
nounced d^ree,  until  the  field  of  general  sur- 
gery is  now  subdivided  into  r^onal  surge^, 
surgery  of  the  brain,  tbe  eye,  the  ear,  the 
chest,  the  abdomen,  and  other  special  regions. 
A  fturther  specialism  cooceras  itself  less  with 
regions  of  the  body  than  with  diseases,  a 
notable  example  of  which  is  cancer. 

Perfection  of  technic  has  been  very  greatly 
fadlitated  of  late  years  by  tbe  more  rational 
attitude  of  the  public  In  general  and  of  law- 
makers in  particular  with  reference  to  securing 
material  for  the  dissecting  room,  the  autopsy, 
and  the  surgical  laboratory.  Happily,  enlist- 
ened  sentiment  no  lon^r  makes  body  snatching 
a  necessity,  nor  does  it  permit  of  such  demon- 
strations against  the  dissection  of  the  human 
body  as  the  Doctors'  Mob  of  1788,  which  raged 
for  two  days  in  New  York,  de^ite  the  ^OTta 
of  cItII  and  military  authorities  to  quell  it. 
State  control  of  the  disposition  of  the  bodies  of 
certain  classes  of  persons  dyin^  unclaimed  has 
contributed  largely  to  the  improvnnent  of 
medical  education,  in  oonaequence  of  which  sur- 
gery, along  with  medicine,  has  received  a  de- 
cided imp^us. 

The  surgei7  of  the  twentieth  century,  as 
ma^  be  aeen  from  tbe  forgoing  brief  historical 
review,  is  the  product  of  evolution,  the  factors 
involved  being  many  and  divert^  some  very  old, 
and  some  hardly  older  than  the  century. 

aaan 

Furposea.  Tbe  purposes  of  surgery  have  been 
modified  and  Its  domain  greatly  extended  aa 
the  result  of  the  epoch-making  discoveries  chron- 
icled above.  Surgery  is  now  resorted  to  for 
purposes  of:  (1)  diagnoela  (exploratory  lapa- 
rotomy; intnoanial  exploration  or  exploratory 
craniotomy;  excision,  under  certain  circum- 
stances,  of  tumor  or  otiier  tissue  for  micro- 
scopic examinatitm,  etc.).  (2)  Tbe  correction 
of  deformity  or  d^ect.  (3)  The  cure  of  disease. 
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(4)  The  amelioration  of  mfferfaig.  (6)  The 
prolongation  of  life. 

Diagnostic.  In  dia^osis  Bvx^ry  is  fre- 
quently called  into  requisition.  With  the  k^- 
eral  progreas  in  medicine  and  aurgery  which 
has  marked  the  last  quarter  cwtury,  modem 
methods  of  diagnosis — chemical,  bacteriological, 
physical,  and  electrical — have  brought  us  into 
intimate  acquaintance  with  body  cavities  which 
were  formerly  but  rarely  explored  and  but  little 
understood.  This  is  particularly  true  of  the 
abdominal  cavity.  The  surgeon,  by  means  of 
the  various  methods  mentioned^  is  enabled  to 
predict,  with  a  fair  degree  of  aocnraey,  what 
will  be  revealed  by  operatiCT.  In  many  cases, 
however,  it  is  impossible,  by  any  external 
diagnostic  methods,  to  ascertain  the  exact  condi- 
tions to  be  dealt  with,  and  to  determine  the 
remedial  measures  to  be  employed.  In  such 
cases  exploratory  operation  is  indicated,  not 
always  as  a  last  resort,  but  often  as  an  early 
means  of  making  an  abeolately  correct  diagno- 
sis. This  u  partienlarly  true  with  reference  to 
the  abdomen.  Hie  most  telling  arguments  in 
favor  of  opening  the  abdomen  and  seeing  and 
feding  the  actual  ccHidition  are  cases  of  cancer 
of  the  abdominal  or  pelvic  organs,  in  which 
patients  have  been  allowed  to  go  untreated,  or 
to  be  incorrectly  treated  (in  consequence  of 
mistaken  diagnosis),  tmtil  it  is  too  late  for 
curative  auigical  intervention.  It  is  sometimes 
necessary,  l&ewise,  to  resort  to  exploratory 
craniotomy  in  cases  of  obscure  brain  lesions, 
it  being  impossible,  in  some  instances,  to  make 
an  absolute  diwnoua  of  abscess  or  tumor  of 
the  brain  by  other  means.  In  the  ease  of  an 
external  tumor,  as  of  the  breast,  particularly 
in  the  early  stage  of  development,  ft  is  impos- 
sible to  determine  positively  whether  such 
tumor  is  of  benign  or  malignant  (cancerous) 
nature  until  a  sf^ion  is  removed  and  studied 
under  the  microscope.  The  microeeopical  ex- 
amination in  audi  oases  should  *be  made  at  ih» 
time,  in  order  that,  if  the  growth  is  found  to 
be  malignant,  it  mi^  be  imnwdiatety  ectirpated, 
thus  olmating  the  danger  of  disseminating  can- 
cer cells. 

CorrectlTe.  In  the  correction  of  deformity 
the  orthopedic  surgeon  has  a  very  wide  and 
beneficent  field  of  asefulness.  Orthopedic  opera- 
tions were  undertaken  centuries  ago,  bat,  tike 
all  other  branches  of  surgery.  Its  gnaieet 
achievements  belong  to  the  period  rince  Uie 
discovery  of  anaesthesia.  Clubfeet,  bowlegs, 
curved  and  otherwise  deformed  spines,  con- 
genitally  dislocated  hip  joints,  harelips,  cleft 
palates,  and  many  other  deformities,  which  years 
ago  were  allowed  to  go  uncorrected,  now  re- 
ceive attention  during  the  formative  pmod 
of  life,  when  nature  has  ample  opportunity 
to  finish  the  work  of  etnreetion  b^nn  by  the 
anrseon.  Ifuiy  persons  thus  readi  adnlt  life 
wiw  so  little  evidoice  of  their  early  deformity 
that  they  may  be  conddered  normal  adults  in 
every  sense  of  the  term. 

In  the  correction  of  d^eets  which  are  the 
result  of  accident  or  disease  (in  contradistinc- 
tion to  the  deformities  which  are  of  congenital 
origin,  or-  bom  with  the  individual)  plastic 
Borgery  is  called  into  requisition.  This  branch 
of  surgery,  too,  as  we  nave  already  seen,  is 
not  new,  thou^  It  has  been  marked^  extended 
and  amplified  abiee  the  mo^n  era  was  inaugu- 
rated. Some  Buiveons,  not  oontoat  with  em- 
ph^iog  plastic  methods  In  the  repair  of  defects 


caused  by  accident,  have  entered  the  field  of 
cosmetic  surgery,  Uie  purpose  of  which  is  to 
improve  upon  the  work  of  nature  in  response 
to  the  vanity  of  the  subject.  There  are  cases, 
however,  in  which  such  deformitiee  as  crumpled 
ears,  markedly  humped  or  saddleback  noses,  and 
other  conditions  throng  which  the  individual 
suffers  inconvenience  and  embarrassment,  are 
sufficient  to  warrant  recourse  to  plastic  surgery. 
The  most  important  work  in  this  field,  however, 
consists  in  the  correction  of  defects  which  result 
from  accident  or  disease.  Sometimes,  following 
injury  or  bums,  scar  tissue  forms  to  such  an 
eartent  as  to  cause  deformity  and  to  interfere 
wifli  the  use  of  the  organ  or  part  involved. 
By  diaaecting  out  the  cicatricial  tissue  and 
filling  in  the  defect  with  a  flap  from  some  other 
portion  of  tiie  patient's  body,  the  contour  of 
the  disfigured  part  may  be  greatly  improved 
and  its  usefulness  restored,  ^metimes  tumors 
are  so  situated  that  their  complete  removal 
leaves  a  marring  defect.  By  means  of  auto- 
plastic or  beten^lastic  skin  grafts  or  flaps 
this  may  be  so  completely  overcome  that  no 
evidence  of  the  defect  remams.  Lupus  (tuberca- 
lons  of  the  skin),  cancer,  and  other  diseases 
may  cause  such  deformity  as  to  necessitate,  or 
at  least  to  render  advisable,  the  utilization  of 

Elastic  surgery.  In  advanced  cancer,  when  it 
I  no  longer  possible  thoroughly  to  eradicate 
the  disease,  it  is  possible  to  remove  all  super- 
ficial evidence  and  then  resort  to  palliative 
repair,  tiius  possibly  keeping  the  disease  con- 
fined, at  least  for  a  Um^  to  the  deeper  stme- 
tores.  For  example,  eancer  may  involve  the 
nose,  ^tending  into  the  bones  of  the  cheek  and 
jaw,  so  that  the  ronoval  of  all  macroscopical 
evidaice  of  the  disease  would  entail  the  removal 
of  practically  the  entire  half  of  the  face.  It 
is  possible,  in  such  instances,  to  remove  all 
superficial  manifestation  of  the  disease  and  to 
fill  in  the  defect  by  plastic  flaps,  leaving  the 
patient  fttr  more  comfortable  and  more  pre- 
sentable for  the  remainder  of  life  than  would 
have  been  the  case  without  the  plastic  inter- 
vention. Such  patients  may  live  for  months 
with  irremovable  cancer,  all  the  while  oblivious 
to  the  fact  that  they  have  not  been  entirety 
cured  of  this  affection,  and  may  die  from  some 
disease  in  no  way  associated  with  the  cancer. 
There  is,  perhaps,  no  phase  of  plastic  surgery 
more  beneficent  than  that  which  deals  with  the 
plastic  and  palliative  repair  in  cases  of  malig- 
nant disease. 

CuratiTe.  In  the  cure  of  disease  surgery  is 
employed  in  such  a  diversity  of  ways  and  for 
so  many  conditions  that  every  part  of  tbe  body, 
literally  "fr<Hn  the  crown  of  the  head  to  the 
tip  of  the  toe,"  is  amenable  to  faeataient  by 
operative  meaanres. 

Aa  the  osseous  system  of  the  bony  framework 
of  the  body  has  long  bem  the  subject  of  surgical 
experimratation  in  the  correction  of  defomuties 
and  abnormalities,  so  also  haa  it  received  at- 
tention in  the  cure  of  diseases  involving  its 
integrity.  Thus,  in  the  treatmrat  of  sarcoma, 
tuberculosis,  osteomyelitis,  and  of  bone  affec- 
tions, great  progress  has  been  made.  Sir 
Arbuthnot  Lane  of  London,  who  originated  the 
valuable  proeedure  known  as  bone  pUting;  Dr. 
John  B.  Murphy  of  Chicago,  who  has  contrib- 
uted excellent  work  to  the  technic  of  arthro' 
plas^,  or  the  plastic  surgery  of  the  joints; 
Dr.  Fred  A.  Albee  of  New  York,  who  has  cfm- 
faibuted  to  the  surgery  of  the  qtine  by  his 
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work  on  bone  tranBplantation  and  osteoplasty 
in  the  treatment  of  certain  affections  of  the 
nine;  uid  many  others  working  akmg  similar 
lines  have  blazed  new  trails  or  Shed  new  light 
upon  paths  previously  explored. 

The  brain,  which  in  former  times  it  was  con- 
sidered a  sin  to  "cause  to  sleep,"  is  now  with 
impunity  not  only  rendered  inactive  for  the 
time  by  ansesthetics,  but  is  subjected  to  inspec- 
tion and  operation  just  as  any  other  part  of 
the  body.  Tumors  are  removed,  absoesses  evacu- 
ated, blood  clots  and  other  obstructions  to  the 
vessels  cleared,  and  many  otiier  operations  per- 
formed upon  all  parts  of  the  brain.  The  spmal 
eord,  too,  is  subjected  to  surgical  treatment.  It 
is  also  utilized  for  purposes  of  spinal  analgesia, 
the  paiirat  being  rendered  insensible  to  opera- 
tions in  certain  localities  of  tixe  body  without 
being  rendered  unconscious.  This  is  accom- 
plished by  injecting  into  the  spinal  canal  given 
qnantitie*  of  oertun  analgeBio  Bg^ts,  such  as 
eociUne,  novocain,  and  stovaine.  The  peripheral 
nervous  system,  like  the  brain  and  spinal  eord, 
is  amouible  to  surgical  treatment  in  the  relief 
of  affections  of  the  nerves  themselves  or  in  the 
course  of  the  surgical  care  of  other  diseases.  In 
severe  neural^as,  such  as  facial  and  supra- 
orbital neuralgia,  injections  of  alcohol  or  other 
substances  into  or  near  the  nerves  involved  will 
sometimes  give  relief.  Cutting  nerves  and  dis* 
secting  out  parts  of  the  nerves  or  the  ganglia 
from  which  th^  arise  will  likewise  relieve  In- 
tractable oases  of  neuralgia.  In  some  cases  of 
advanced  cancer,  when  little  more  can  be  done 
surgically,  great  relief  can  be  given  by  cutting 
nerves  pressed  upon  by  the  malignant  growth. 

The  vascular  system,  including  the  heart,  hag 
been  brought  within  the  domain  of  experimental 
and  practical  surgery,  with  the  result  that  many 
cases  which  in  &rmer  years  would  have  been 
considered  impoarible  of  surgical  treatment  are 
now  promptly  subjected  to  such  measures.  A 
large  amount  of  interesting  and  valuable  ex- 
perimental work  nyon  animals  has  been  con- 
ducted by  Dr.  B.  ^rrill  Ricketts  of  Cincinnati. 
Dr.  Alexis  Carrel  of  the  Rockefeller  Institute, 
New  York  City,  and  others,  all  looking  to  the 
application  of  principles  and  technic  to  the 
surgery  of  the  human  vascular  ^stein.  A 
large  proporHon  of  the  practical  sni^ioal  work 
upon  tile  heart  deals  with  injuries  to  this 
organ,  the  majorilj  of  tiiese  being  stab  or  gun- 
shot wounds.  It  IS  estimated  that  from  26  to 
36  per  cent  of  patients  subjected  to  operation 
recover.  A  larger  percentage  of  cases  of  milder 
severity  result  m  recovery  after  operation.  Con- 
tusions and  ruptures  of  the  blood  vessels,  and 
wounds  made  by  sharp  weapons  or  bullets,  are 
treated  hy  ligation,  removal  of  clots,  or  other 
accumulations  of  blood  (lunnatiniias)  and  liga- 
tion of  both  ends  of  the  vessel  or  repair  by 
anastomosis.  Clots  or  thrombi  and  emboli 
(composed  of  air  cells,  bacteria,  or  fat),  caus- 
ing obstruction  of  the  vessel  involved,  require 
surgical  removal,  .^eurysm  (q.v.)  has  oeen 
given  a  great  deal  of  att^tion  with  regard  to 
treatment  by  surgio^  means,  many  operations 
having  beoi  devised.  The  ligatim  oi  arteries 
for  the  control  of  hemorrhage  has  played  an 
important  part  in  surgical  practice  since  Am- 
faroise  Par6  introduced  it  in  the  sixteenth  cen- 
tury. With  tiie  discovery  of  the  circulation  and 
the  development  of  knowledge  concerning  the 
part  playea  by  the  blood  in  the  nourishment  of 
normal,  as  well  as  abnormal,  tissue  the  method 


of  ligating  arteries  increased  in  scope.  It  then 
came  to  be  applied,  not  only  for  the  control 
of  hemorrhage  occurring  as  tile  result  of  acci- 
dent or  surgical  procedure  and  for  the  treat- 
ment of  aneurysm,  but  for  the  purpose  of 
causing  atrophy  or  shrinkage  of  organs  or  other 
parts  of  the  body  under  certain  circumstances 
and  to  lessen  the  nutrition  of  inoperable  or 
irremovable  new  growths,  thus  checking  further 
development  and  perhaps  causing  disappearance. 
The  last-named  use  of  the  ligature  nas  given 
rise  to  the  term  "starvation  ligature."  The 
procedure  has  been  applied  to  the  uterus,  ova- 
ries, testes,  spleen,  thyroid  gland,  tongue,  and 
other  organa  The  method  has  been  found  par- 
ticularly useful  as  employed  by  the  late  Dr. 
R.  H.  M.  Dawbam  of  New  York  City  in  the 
treatment  of  irremovable  tumors  of  the  head 
and  face  and  by  Dr.  William  Seaman  Bain- 
bridge  of  New  York  Cltv  in  the  treatment  of 
advuioed  cancer  of  the  pelvle  organs. 

The  respiratory  syst^,  lilra  the  nervous  and 
vascular  systems,  has  been  a  prolific  field  for 
surgical  investigation.  The  history  of  the  sur- 
gery of  this  particular  part  of  the  body  has  been 
entirely  rewritten  within  the  last  few  years 
in  consequence  of  the  researches  of  Sauerbruch. 
Willy  Meyer,  Meltzer,  Elsberg,  Ri(^etts,  and 
others  who  have  devised  means  of  operating 
upon  the  lungs  uid  other  thorado  viseera  with- 
out collapse  of  the  hugs.  This  is  accomplished 
various  klniU  of  apparatus,  all  designed  for 
maintenance,  during  operation,  of  the  necessary 
differential  air  pressure,  i.e.,  the  maintenance 
of  the  normal  intrapleural  negative  pressure, 
or  compensating  for  this  by  increasing  the  pres- 
sure of  the  inspired  air.  The  two  methods  are 
called  the  hypoatmospherie  and  the  hyperatmos- 
pheric  methods.  Tne  Sanerbmch  pneumatic 
cabinet,  wUch  was  the  first  sneeeasfnl  apparatus 
for  this,  belongs  to  the  former  class,  maintain- 
ing a  negative  pressure  of  about  eight  milli- 
meters of  mercury.  The  Meyer  universal 
differential  cabinet  provides  for  increase  or  de- 
crease of  pressure.  Meltzer's  intratracheal  in- 
sufflation method  provides  for  intrapulmonary 
positive  pressure  and  is  relatively  simple.  By 
employing  one  of  the  numerous  methods  for 
securing  the  required  differential  air  pressure 
it  is  possible  to  treat  injuries  or  dissMee  of  the 
lungs  and  pleura  by  surgical  means. 

The  scope  of  the  surgery  of  the  gastroin- 
testinal tract  has  hem  markedly  widened  since 
the  introduction  of  anesthesia  and  antisepeia 
Conditions  which  a  few  years  ago  were  con- 
sidered amenable  only  to  rest,  diet,  and  medica- 
tion are  now  subjected  to  surgical  treatment. 
Ulcers  and  tumors  are  exsected  from  any  por- 
tion of  tiie  oastoointestinal  tract  Injuries  are 
repaired,  adhesions  resulting  from  inflammato^ 
processes  broJcen  up,  portitms  of  tiie  tract  which 
are  angulated  or  otherwise  distorted  as  a  result 
of  adhesions  are  made  free  and  restored  to  nor- 
mal function.  Under  certain  circumstances  it 
is  considered  justifiable  and  feasible  to  remove 
portions  of  the  stomach  and  intestine,  as  for 
ulcer  or  cancer.  Not  infrequently  a  malignant 
Inrolvanent  of  tiw  intestine  is  so  extrasive  as 
to  necessitate  the  removal  of  several  feet  of 
gut.  In  such  event  the  severed  ends  are  disposed 
of  by  end-to-end  anastomous  or  1^  tying  off 
one  end  and  uniting  the  other,  by  end-t^side 
anastomosis,  with  another  portion  of  intestine. 
Especial  attention  has  been  directed  to  the  sur- 
gery of  the  intestine  of  late  yean  in  emuwction 
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with  a  condition  to  which  Sir  W.  Arbnthnot 
Lane  of  London  has  applied  the  tenn  "chronic 
intestinal  stasis. " 

The  biliary  system  (liver,  gall  bladder,  and 
appendages)  has  called  forth  con^derable  con- 
sideration, and  more  radical  procedures  are 
now  anpknred  than  were  thoa^t  possible.  An 
example  of  tills  may  be  notea  In  the  tendency 
to  remove  the  gall  bladder,  in  the  presoice  of 
gallstones,  rather  than  to  remove  the  stones 
and  drain.  Prof.  Hans  Eehr  of  Berlin,  among 
others,  has  long  practiced  cholecystectomy,  ex- 
cept in  cases  with  small  stones  and  in  certain 
other  conditions.  Many  surgeons  advocate  this 
procedure  as  a  prophylactic  measure  with  re- 
gard to  eanoer  of  tiiese  organs. 

The  genitourinary  system  (kidneys,  bladder, 
and  organs  of  reproduction)  involvM  a  very 
large  number  of  operative  procedures.  The 
surgery  of  the  female  generative  organs 
(uterus,  ovaries.  Fallopian  tubes,  etc.)  is  a 
field  in  which  wonderful  achievements  have  been 
recorded.  The  present  trend  in  the  surgical 
treatment  of  these  organs  is  towards  conserv- 
atism. The  tendency  to  sacrifice  all  ovarian 
and  uterine  tissue,  imlees  actually  diseased,  is 
much  less  marked  than  a  few  years  ago.  This 
attitude  is  in  part  the  result  of  what  lias  been 
learned  of  late  years  concerning  the  influence  of 
these  organs  upon  development,  health,  and  the 
maintenance  of  general  mental  and  physical 
equilibrium. 

A  comparatively  new  and  very  important 
phase  of  surgery  is  concerned  with  the  treat- 
ment of  conditions  resulting  from  disordered 
function  of  the  dnotless  glands  and  other  organs 
having  an  Internal  secretion  (endocrinous 
glands).  The  pineal  and  pttnitary  glands  (in 
the  brain) ,  the  thyroid,  parathyroids,  and  thymus 
glands  (in  the  neck),  the  pancreas,  the  supra- 
renal bodies,  the  liver,  the  spleen,  the  sexual 
glands  (ovaries  and  testes),  and  other  struc- 
tures are  now  classed  amon^  the  organs  of 
internal  secretltm.  The  functions  of  these,  as 
regards  internal  secretions  ( hormraies ) ,  are 
supposed  to  be  so  Interrelated  that  complete 
dinerentiation  is  impossible.  The  thyroid,  now- 
ever,  has  been  called  "the  monitor"  of  the  entire 
endocrinous  ^tem  and  seems  to  be  concerned  so 
generally  and  extenslTely  with  the  physiological 
as  well  as  the  patholt^cal  processes  of  the  body 
that  surreal  attention  has  been  directed  to- 
wards it  very  widely  of  late.  Theodor  Kocher 
of  BcBrn,  one  d  Hie  leaders  of  tiie  surgical  pro- 
fession, is  well  known  through  his  operatitms  on 
the  tiiyroid  gland. 

AnMUontlTe.  In  the  amelioration  of  suffer- 
ing surgery  is  often  employed  where  it  is  no 
longer  hoped  to  effect  a  cure.  Palliative  meth- 
ods are  anployed  more  extensively  in  the  re- 
lief of  cancer  than  of  any  other  disease.  The 
limit  of  operability  of  this  malady  has  been 

ntly  extended  by  modem  methods.  When 
t  not  possible  to  remove  all  the  disease  and 
to  effect,  by  Its  ranoval,  a  cure,  suffering  may 
be  relieved  and  the  patient  rendered  otherwise 
more  comfortable  by  the  cutting  of  nerves  that 
are  pressed  upon  by  the  tumor  masses,  by  the 
removal  of  such  portions  of  the  malignant 
growth  as  impinge  upon  other  organs,  causing 
pain  or  impaired  function,  and  by  clearing  up 
ulcerating  areas  and  skin  grafting.  Sometimes 
very  large  areas  of  degeneration  may  be  cleared 
mt,  especially  with  the  aid  of  certain  fomu  ot 
electricity  (fulguration,  after  the  method  of 


De  Eeating-Hart),  and  the  surface  covered  with 
grafts  from  other  portions  of  the  patient's  body, 
from  other  persons,  in  rare  instances  from  the 
dead,  and  with  membrane  or  other  tissues. 
No  matter  how  short  the  remaining  span  of  life, 
whether  wedcs,  months,  or  year^  tne  chances 
are  that  the  patients  with  irremovable  cancer 
may  be  rendered  more  comfortable  by  these 
palliative  operations. 

Prolongation  of  Life.  In  the  prolongation 
of  life,  aside  from  that  which  comes  with  the 
cure  of  disease,  surgery  may  often  be  success- 
fully employed.  A  specific  illustration  of  this 
may  be  foimd  in  the  method  of  ligating  arteries 
which  supply  malignant  neoplasms  of  certain 
regions,  notably  the  face  and  neck,  supplied  by 
the  carotid  arteries,  and  the  pelvic  organs 
(uta*ns  and  ovaries).  Obstructions  in  the  ur 
passBfee  and  in  the  gastrointestinal  tract  which 
are  of  sufficient  degree  to  endanger  life  or  to 
render  life  all  but  unbearable  may  be  sufficiently 
relieved  by  surgical  intervention,  and  may  en- 
able tiie  individual  to  continue  life  for  a  time 
in  a  fair  degree  of  comfort. 

METHODS 

Equipment.  Surgical  eqnipmoit  has  under* 
gone  an  interesting  metamorphosis  with  the 
general  dissemination  of  knowledge,  with  the  de- 
velopment of  mechanical  skill,  and  with  the 
evolution  of  surgical  science.  This  applies  to 
instruments,  apparatus,  hospital  and  operating- 
room  eonstmotion  and  eqnipmmt,  and  to  all  the 
paraphernalia  ccmoeined  in  the  operative  treat- 
ment of  disease.  The  refinements  of  technic 
have  made  necessary  the  most  skillfully  con- 
structed instrnmente,  light,  durable,  and  ca- 
pable of  thorough  sterilization.  A  uniform  re- 
quirement of  modem  surgical  instmmento  is 
that  they  be  so  constmcted  and  of  such  material 
as  to  permit  of  8terilizati<Hi  in  all  parts.  For 
this  purpose  sbnplioi^  of  meehaninn  is  to  be 
desired.  Uetals  capable  of  witiistanding  the 
necessaiT  decrees  of  neat  and  the  action  of  anti- 
septic fluids  are  employed  in  all  sui|rical  in- 
struments. The  evolution  of  the  operating  table 
has  kept  pace  with  that  of  instrum^ts.  In- 
stead of  wood,  sometimes  combined  witii  leather 
or  heavy  fabrics,  as  of  old,  the  operating  table 
toHlay  is  made  entirely  of  metal  or  metal  com- 
bined with  glass.  All  pads  and  plllowB  are 
detachable,  and  covered  with  sterile  linen  when 
in  use.  A  properly  constmcted  table  may  be 
kept  tiioron^y  clean  and  polished  in  all  its 
parts.  Fans  and  other  vessels  employed  in 
connection  with  the  operation  are  of  enameled 
ware  or  material  not  affected  by  heat  and  anti- 
septic fluids.  The  surgeon  of  to-day,  fully 
comprehending  the  significance  of  sepsis  and 
antisepsis,  operates,  whenever  possibl^  in  the 
most  up-toHlate  operating  room  or  surreal 
amphitheatre.  If,  however,  the  proper  precau- 
tions are  observed,  particularly  wit£  regard  to 
the  immediate  field  of  operation,  entirely  suc- 
cessful surgpcal  work  may  be  done  in  private 
bouses,  with  improvised  facilities. 

The  properly  appointed  hospital  o^rating 
room  conteins  as  little  wood  as  possible,  no 
draperies,  carpeto,  or  other  dust  and  germ 
holding  appurtenances.  Walls,  fioors,  and  fur- 
niture must  be  capable  of  washing  hy  whatever 
method  mxy  be  desired  in  the  individual  case. 
Variom  methods  have  been  derissd  for  flushing 
out  operating  rooms  after  each  operation.  Many 
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of  the  most  ntodorn  hospitals  have  eliminated  all 
corneTB  and  sharp  timu  in  the  effort  to  facili- 
tate cleanliness.  Ample  facilities  for  steriliza- 
tion of  hands,  instruments,  dressings,  etc.,  are 
provided.  The  surgeons  and  all  operating-room 
attendants  who  come  in  contact  with  the  pa- 
tient and  the  sterilized  operating-room  appoint- 
ments are  provided  with  sterile  caps  and  gowns, 
and  in  some  operations  the  sureeons,  as  well 
as  the  patioit,  ue  given  the  furuier  proteetion 
of  the  sterile  maslu  and  mbher  gloves  wont 
by  the  operators. 

Technic.  Preparation  for  operation  concerns 
the  operating  room  and  all  its  appurtenances, 
the  surgeon  and  attendants,  and  the  patient,  and 
varies  with  the  nature  and  severity  of  the  sur- 
gical intervention.  In  emergency  surgery  it 
is  often  impossible  to  wait  for  the  preliminary 

firecaution  otherwise  adwted.  In  aaeb  eases 
he  rules  of  asepsis  must  he  etmfonned  to  as 
nearly  as  possible  according  to  the  urgency  and 
severity  of  the  condition  demanding  surgical 
treatment.  Under  all  ordinary  circumstances, 
however,  the  operating  room  and  surgical  equip- 
ment are  ordered  to  suit  the  requirements  of  the 
individual  case,  and  all  instniments,  dressings, 
gloves,  caps,  gowns,  etc.,  are  sterilized  and 
ready  for  use  before  the  operation  is  hc^n. 
The  methods  of  sterlltzation  vary  according  to 
the  preference  of  the  surgeon.  As  a  rule,  how- 
ever, instrumrats  are  sterilized  by  boiling  for 
15  minutes  in  a  1  per  eent  solution  of  sodium 
bicarbonate.  The  trays  upon  which  the  in- 
struments are  conv^ed  to  the  operating  table 
as  they  are  needed  are  thoroughly  washed  in 
a  0.2  per  cent  solution  of  bichloride  of  mercury 
and  uien  lined  with  sterile  tow^.  All  the 
basins  and  other  vessds  employed  during  the 
operation  are  sterilized  by  washing  Sn  a  0.2 
per  cent  solution  of  bichloride  of  mercury.  All 
dressings,  towels,  sheets,  caps,  gowns,  and 
masks  are  sterilized  by  exposure  to  steam  at 
250"  F.  for  one  hour,  especially  constructed 
appardtus  being  devised  for  the  purpose.  Suture 
and  ligature  materials,  which  are  manufactured 
under  careful  snporision  and  placed  upon  the 
market  in  sterile  form,  are  sabjeeted  to  further 
sterilization  immediat^y  before  being  used. 
The  hands  and  forearms  of  surgeons  and  at- 
traidants  are  carefully  prepared  immediately 
before  operation  by  thorou^  washing  with  soap 
and  water,  then  alcohol  (according  to  the  pref- 
erence of  some  operators),  followed  by  a  0.1 
per  cent  solution  of  bichloride  of  mercury.  Some 
surgeons  prefer  to  do  all  operative  work  with 
sterile  rubber  gloves;  others  reserve  gloves  for 
septic  cases,  in  which  there  is  danger  of  in- 
fection for  the  operator. 

The  preparation  of  the  patient  is  preliminary 
and  immediate  and  varies  witii  the  nature  of 
the  operation  and  preference  of  the  surgeon. 
It  is  generally  considered  advisable,  when  an 
inhalation  aneesthetic  (ether,  chloroform,  nitrous 
oxide,  and  various  combinations  and  sequences 
of  these  with  other  agents)  is  to  be  employed, 
to  h^^in  24  hours  beforehand  to  dear  out  the 
alimentary  tract  This  prevents  nausea  and 
vomiting  before  and  after  the  operation  or 
renders  these  disagreeable  accompaniments  less 

St  to  occur.  Twelve  hours  before  operation 
B  akin  over  the  field  of  operation  is  prepared 
by  thorough  scrubbing,  shaving,  and  covering 
with  a  soap  poultice.  Immediately  before  opera- 
tion it  is  a^in  scrubbed,  and  sponged  off  with 
alcohol  and  bichloride  of  mercury  solution.  It 


may  be  dried  thoroughly  and  painted  with  tinc- 
ture of  iodine  just  twfore  operation.  Some  sur- 
geons use  only  tincture  of  iodine  on  the  akin, 
depending  upon  two  coats  painted  over  the 
field  of  operation.  Under  certain  circumstances 
it  is  deemed  advisable  to  give  preliminary  medi- 
cation to  prepare  for  the  anesthetic.  This 
varies  with  the  needs  of  the  patioit,  the  anes- 
thetic to  be  given,  and,  to  some  extent,  with 
the  prefoence  of  tite  surgeon.  The  selection  of 
the  axuestiieUo,  likewise,  is  both  a  matter  of 
necessity  and  of  preference.  For  minor  open- 
tions  nuuiy  surgeons  and  paUmts  prefer  local 
anaesthesia  or  analgesia,  and  some  surgeons 
claim  excellent  resiuts  with  major  operations 
performed  under  this  form  of  anaesthesia.  In 
certain  cases,  in  which  local  and  general  anes- 
thesia are  contraindication,  spinal  analgesia 
may  be  empl<^ed.  By  fax  the  larger  niunher  of 
all  operative  procedures,  however,  are  performed 
under  s<Rne  method  of  general  or  inhalation 
aniesthesia.  A  great  deal  of  experimental  and 
clinical  work  has  been  carried  on  with  the 
idea  of  minimizing  the  dangers  and  discom- 
forts which  accompany  or  follow  surgical  inter- 
vention. Dr.  George  W.  Crile  of  Cleveland  has 
suggested  an  excellent  m^hod  of  preparing 
the  patient  for  tiie  anmthstic  and  the  f^ratiui 
1^  wbtit  he  calls  "aaod  association"  which  is 
a  combination  of  suggestive  tiierapy  and  local 
and  general  annsthesia.  Dr.  James  T.  Owath- 
mey  of  New  York  City,  by  combining  the  es- 
sence of  oran^  with  the  ether  or  other  inhala- 
tion anesthetic,  eliminates  or  lessens  the  dread 
of  the  amesthetic  so  often  experienced  and  the 
accompanying  and  postoperative  nausea,  vomit- 
ing, and  outer  disagreeable  phenomena.  Of 
late  rectal  antestJIwsia  has  been  employed  by  a 
number  of  surgeons.  8ee  An asthesu. 

The  ethics  of  the  operating  room  safeguard 
the  patient  in  every  way  possible.  Not  only  is 
the  patient  of  the  present  time  given  the  benefit 
of  the  most  modem  diagnostic  methods;  of  the 
most  careful  prq>aration,  on  his  or  her  own 
part  as  well  as  that  of  the  surgeon,  the  at- 
tendants, the  instruments,  and  apparatus 
employed  in  the  course  of  the  surgical  proced- 
ure; of  the  most  advanced  methods  of  anss- 
thesia  and  antisepsis;  of  the  highest  degree  of 
technical  skill;  and  the  most  careful  aftercare, 
but  the  law  and  the  hifj^er  ethics  are  both 
applied  in  the  operating  room  for  the  protection 
of  the  patient.  In  some  of  the  United  States  it 
is  ill^^I  for  a  surgeon  to  operate  in  the  presence 
of  laymen  not  concerned  in  the  execution  of  the 
operation,  thus  protecting  sensitive  individuals 
from  the  gaze  of  the  curious.  In  all  States 
and  in  most  countries  the  actual  operation 
must  be  done  1^  a  qualified  surgeon  or  under 
the  immediate  supervision  of  one,  who  assumes 
all  re^nsibility  in  the  eyes  of  the  law.  It  is 
not  permissible  in  teaching  institutions  and  in 
well-regulated  hospitals  for  male  and  female 
pati^ts  to  be  brought  into  the  <^rating  room 
at  the  same  time.  Undue  levity  and  other  mani- 
festations of  cardessnesB  or  Indlfferenoe  are 
entirely  exelnded.  The  patient  and  his  friends 
and  relatives  are  thus  spared  the  feeling  that 
there  may  be  any  manifestation  of  disrespect 
which  would  be  offensive  to  those  unfamiliar 
with  the  usual  operating-room  procedures,  and 
who  may  therefore  be  unduly  sensitive  in  such 
a  matter. 

With  sur^ry  robbed  of  its  terrors  by  anaes- 
thesia, of  its  dangers  l^mmg^  antisepsis  and 
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skill,  and  of  Its  diBcomforto  by  perfected  hospital 
and  operating-room  equipment  and  management, 
the  present  is  full  of  achierement  and  the  future 
of  promise  in  the  matter  of  the  surgical  treat- 
meat  of  deformity,  defect,  injiuTt  am  disease. 
See  AicFCTATicnr;  Hmna,  and  auo  illnstratioii 
under  Bandaob. 
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SUBOEBY,  CosMiTio.    See  Coewmcs. 

SUBOEBY,  Mhjtabt.  Military  surgery  is 
the  specialized  application  of  the  principlee  of 
traumatic  surgery,  under  military  conditions, 
to  wounds  of  war.  In  its  wider  connotation 
it  indudea  the  eolleetion  and  transportation 
of  wounded,  the  admiidstration  and  control  of 
mobile  and  stationary  hospitals,  hontital  ti*aina 
Mid  ships,  and  the  command  of  sanitary  troops. 


Although  the  ancient  history  of  surgery  is 
l^endary,  even  in  the  earliest  armies  there 
were  those  who  treated  the  ills  and  bound  the 
wounds  of  warriors.  The  only  surgery  of  the 
Qredu  pietnrcd  by  Htnner  ( 1000  b.o.  )  was  that 
of  the  battlefleld.  As  medlfleval  surgical  prac- 
tice was  in  the  hands  of  the  religious  orders 
until  forbiddm  by  the  Counnl  of  Tours  (1163 
AJ).)  the  wounded  of  armies  were  left  to  the 
care  of  monasteries.  It  was  only  after  this 
proscription  that  military  surgen^  in  Europe 
o^fan  to  take  form.  In  the  following  centuries 
development  in  surncal  practice  arose  chiefly 
fnHU  methods  applied  to  wotmda  in  battle.  The 
clinical  descripiUon  of  hospital  gangrene  by 
Paracelsus,  in  the  early  sixteenth  century,  was 
based  on  observations  made  in  military  hos- 
pitals. In  this  period  Ambroise  Par€,  as  a 
military  surgeon  in  the  campaigns  of  Francis  I 
in  Piedmont,  was  ttie  first  to  maintain  that  gun- 
shot wounds  were  simply  traumatic  and  not 
essentially  poisoned.  In  his  introduction  of 
the  ligature  to  control  hemorrhage,  sopplantinc 
the  cautery  iron,  he  made  the  ffrat  substantiu 
contribution  to  modem  military  surgery  and 
made  possible  the  successful  performance  of 
major  amputations.  The  tourniquet  introduced 
1^  Fabriz  von  Hilden  (166(^1634)  found  its 
first  general  application,  in  an  improved  form, 
at  the  siege  of  Besan^on  in  1674.  In  England 
in  the  seventeenth  century  Ricljard  Wiesman, 
in  the  wara  of  the  Commtrnwealth.  first  advo- 
cated immediate  amputation  in  cases  of  severe 
gunshot  wooud.  At  that  time  amputations, 
treated  ctmsMrmtiv^,  were  almost  invariably 
fatal.  This  practice  of  amputatim  continued 
throu^  the  Peninsular,  Crimean,  and  the  Amer- 
ican Civil  War.  In  1714  at  Berlin  and  in  1785 
at  Vienna  schools  for  the  teaching  of  military 
surgery  were  founded  and  have  continued  to  the 
present  day.  In  the  last  decade  of  the  eighteenth 
century,  with  the  approval  and  encouragement 
of  Napoleon,  Baron  Larry  intiroduoed  mobile 
fieM  honiitals  (ambiUaneet  vdantea)  for  the 
treatment  of  wounds  on  the  battlefleld;  his  col- 
league, Baron  Percv,  organized  companies  of 
stretcher  bearers.  The  development  of  the  field- 
ambulance  system  to  its  modem  form  we  owe 
to  Surgeon  Jonathan  Letterman,  U.S.A.,  in  the 
American  (Divil  War. 

Coincident  with  the  close  of  the  American 
Civil  War  Lord  Lister's  dedncticHis  from  Pas- 
teur's discoveries  in  fermentation,  establishing 
the  microbie  cause  of  wound  infection,  rendered 
so  relatively  insignificant  all  earlier  contribu- 
tions to  surgical  art  and  so  advanced  the 
methods  of  wound  treatment  that  the  practice 
of  present-day  military  surgery  may  be  said  to 
date  from  that  time.  These  principles  of 
antisepsis  led  to  the  application  of  an  antiseptic 
first  dressing.  lAter  it  was  assumed  that  mili- 
tary wounds  in  general  were  sterile,  and  an 
aseptic  first-aid  packet  was  substituted  for  the 
one  devised  by  Von  Esmarch  containing  an  anti- 
septic powder.  Now  there  has  been  a  complete 
volte  face.  All  military  wounds  are  infected. 
In  the  milder  grades  the  resistant  body  fluids 
may  overcome  invading  microbes  and  the  wound 
heal  without  pus  formation.  Nothing  should 
be  left  to  chance,  however,  and  the  first-aid 
packet,  a  part  of  every  soldier's  perswial  equip- 
ment, slumld  cmatain  antiseptics.  The  latest 
form  of  first-aid  packet  of  the  United  States 
soldier  contains  an  ampule  of  sublimated  iodine 
with  which  a  germieidat  solution  is  to  b«  pre- 
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Eared,  io  addition  to  the  sterilized  padi  and 
andageB  for  wound  dressings. 
MiluaTj  surgery,  then,  is  concerned  with 
three  canlinal  conditions:  (a)  frequency  and 
forms  of  battlefield  casualties;  {h)  arms  and 
missiles  .as  related  to  woun^;  <o)  care  of 
wounds  and  the  wounded. 

Battle  losses  in  killed  and  wounded  are  the 
most  important  concern  of  military  surgery,  as 
upon  the  experience  of  the  past  must  be  based 
the  estimates  of  the  future  in  making  provision 
for  the  care  of  the  wounded.  While  lossas  vary 
greatly  with  the  character  of  engagements  and 


present-day  troops  will  bear  with  no  greater 
fortitude  a  larger  percentage  of  losses  than  sol- 
diers of  the  past;  that  after  a  loss  of  more 
than  10  per  cent  they  must  be  expected  to 
waver,  lose  their  formation,  and  retreat.  Al- 
thoo^  maximum  casualties  may  attain  a 
greater  rate  in  smaller  units  in  particularly 
hazardous  situations,  military  estimates  are 
still  based  on  the  assumption  of  10  per  cent 
battlefield  loss. 

In  the  combatant  branches  casualties^  have 
generally  been  greatest  in  in^try,  less  in  ar- 
tillery, least  In  eavaby.   The  r^cHta  of  the 
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Offlcera  SoldieTB 

3  Briaadea.  Infantry   453  16,524 

1  R^ment,  CavaliV   60  1,236 

1  Brigade,  Ligbt  Artillery   83  2,2M 

I  Bftttalion,  EnsineerB   IS  4M 

1  B&UiOlon,  Sivul  Corps   8  168 

Hradquortan  wd  Tnua   3S  430 

TotAl   643  31,108 

SuutanrDqwrttnent   M  886 

Total   786  21,929 

Aggregata    23,666 


range  from  inconsiderable  numbers  to  compara- 
tive annihilation  in  occasional  disasters,  the 
morale  of  men  in  all  ages  seems  to  bave  been 
so  much  the  same  that  not  onljf  the  percentage 
of  loBBes,  but  also  tJie  ratio  of  killed  to  wounded, 
has  remained  strangely  constant  throughout  the 
history  of  warfare.  The  losses  in  the  Boman 
legions  which  reached  10  per  cent  were  under- 
stood to  approach  so  near  to  disaster  that 
decimation  even  then  attained  something  of  the 
connotation  of  annihilation.  Analysis  of  losses 
in  modem  battles  leads  to  the  conclusion  that 


Russo-Japanese  War,  however,  show  that  tho 
losses  sustained  by  Japanese  sanitary  troops, 
as  officers  and  men  of  medical  corps  are  now 
called,  were  next  in  order  to  those  of  infantry. 
In  the  early  stages  of  the  Oreat  War  the  losses 
sustained  by  sanitary  troops  were  relatively 
greater  than  those  in  all  other  branches,  ez* 
cepting  only  the  field  artillenr.  In  the  battles 
of  the  laat  60  years,  even  with  tiie  use  of  fire- 
arms of  vastly  varying  degrees  of  efficiency,  and 
in  both  the  victorious  and  vanquished  forces,  an 
almost  c<mstant  ratio  of  one  killed  to  four 
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vounded  has  obtained.  Such  official  reports  of 
the  Great  War  as  have  been  made  pablic  show 
a  rather  remarkable  perslBtence  of  the  ratio 
of  one  to  four  in  killea  and  wounded.  While  in 
some  of  the  fiercer  engagements  of  the  Western 
and  GteUipolt  theatres  me  kilted  have  even  ex- 
ceeded the  wounded,  the  more  mobile  aetiwis 
on  the  Eastern  front  have  served  to  maintain 
the  old  general  average. 

The  introduction  of  the  militaiy  rifle,  firing  a 
long  small-calibre  jacketed  bullet  at  gretttly 
increased  velocity,  changed  the  natnre  of  small- 
arm  wounds  almost  ae  much  as  Listerism  modi- 
fied the  principles  of  treatment.  The  elongation 
of  the  ohi  lead  ball,  for  reduction  of  weight  and 
diminution  of  air  reaistanoe  to  attain  steadi- 
ness of  flight  and  to  inomse  ruu^  encountered 
mechanical  limitation  in  the  fouling  of  the 
spiral  grooving  in  the  rifle  with  particles  of 
lead  stripped  m>m  the  bullet.  The  remedy  for 
this  was  ofl'ered  by  an  army  surgeon  when,  in 
187S,  Surgeon-General  Reger  of  the  German 
army  recommended  covering  a  lead  core  with  a 
jacket  of  harder  metal  which  would  satisfac- 
torily engage  tiie  rifling  and  impart  the  rotary 
motion  necessary  to  accural^  of  fire.  This 
newly  fashioned  arm  is  now  known  as  the  small- 
calibre  rifle,  and  its  cylindrical  roundheaded 
bullet  is  technically  termed  ogival. 

Since  1906  the  United  States,  England, 
France,  Germany,  Turkey,  and  Switzerland  have 
enhanced  the  efficiency  of  their  small  arms  by 
making  the  point  ol  the  bullet  sharp,  and  further 
Increased  velocity  redndng  ur  resistance. 
Prior  to  the  Great  War,  France  and  Switzerland 
again  accelerated  the  velocity  of  the  bullet  by 
tapering  its  base  to  about  two-thirds  the  diam- 
eter of  the  waist  where  it  engages  the  rifling. 
This  change  accomplished  anoUier  reduction  of 
air  resistance  by  applying  the  principle  em- 
ployed by  the  naval  architect  in  sharply  model- 
ing the  stem  of  a  yacht,  to  allow  the  displaced 
medium  to  press  in  bdiind  and  rednoe  the  back 
drag.  The  French  bullet  now  exhibits  still 
another  innovation,  as  it  is  made  solid  of  iHrauu 
alloy.  These  changes  may  wpear,  at  first 
blush,  to  be  of  minor  moment,  but  the  effects 
produced  on  the  human  target  are  of  vital  im- 
portance to  military  surgery,  because  the  mere 
sharpening  of  the  bullet's  point  has  reduced 
its  time  of  flight  in  2700  yards  from  2  seconds 
to  1.6  seconds,  and  it  arrives  with  a  velocity  of 
1140  instead  of  940  feet  per  second. 

Trajectory,  or  carved  line  of  ffij^  of  the 
small-calibre  bullet  is  so  mneh  flatter  tiuut  that 
of  the  old«  form  that,  at  all  ranges,  it  passes 
closer  to  the  line  of  sight  and  greatly  increases 
the  danger  zone.  Velocity  is  the  chief  factor 
in  the  wounding  power  of  the  small'Calibre 
bullet;  the  greater  the  velocity,  the  more  severe 
the  wound.  Energy,  or  striking  force,  as  the 
resultant  of  weight  and  velocity,  represents  the 
real  damai^g  quality  of  a  projectile,  varying 
as  the  energy  is  distribated  by  its  form.  Energy 

is  expressed  in  the  formula:  Bm^-.  Bangs 

is  important  only  when  the  velocity,  weight, 
form,  etc.,  of  a  projectile  are  known;  then  these 
balllHtic  data  are  of  great  interest  because  they 
reveal  the  energy  or  damaging  force  remaining 
in  a  projectile.  The  remaining  energy  of  the 
American  or  German  bullet,  e.g.,  will  drive  it 
through  the  bodies  of  two  men  at  2000  yards 
and  cause  disabling  injuries  at  twice  that  range. 
The  wonnd  effects  al  small-calttire  Inllets  at 


various  ranges  are  usually  classified  as  follows: 
(1)  explosive  range  from  0  to  SOO  yards;  (2) 
perforating  range  from  600  to  2600  yards;  (3) 
penetrating  range  from  2600  ^ards.  The  greater 
number  of  severe  wounds  is  inflicted  at  a  range 
of  much  less  than  SOO  yards,  as  the  terrific 
initial  striking  foroe  of  from  2  to  2.6  foot  tons 
loses  two-thir&  of  its  energy  within  this  range, 
although  the  bullet  continues  its  fiight  for  six 
times  that  distance.  Ricochet  shots,  occurring 
as  often  as  one  in  three,  provide  irr^fular 
elements  which  disturb  any  elassification  based 
on  wounds  made  1^  undefleeted  bullets.  Jacketed 
bullets  are  rarely  deformed  by  striking  the 
body;  infrequent  exceptions  prove  the  rule. 
Ev^  deformed  bullet  u  caused  a  ricochet 
shot. 

E^rly  experiments  with  the  ogival  blunt- 
nosed  and  the  ogival  sharp-pointed  bullets 
on  cadavers  demonstrated  their  great  destruc- 
tive action.  This  was  manifested  by  extensive 
laceration  and  blowing  out  of  tissue  at  the 
wound  of  exit  when,  at  close  ranges,  the  bullets 
strudc  resistant  tissue,  as  bone,  and  fiuid-con- 
talning  onniH,  Le.,  stcnnaeh,  bladder,  and  in- 
tertines.  "E^losive  effect^'*  the  mlsnomor  ap- 
plied to  this  phenomentm,  suggests  the  action 
of  the  explosive  bullet.  The  real  cause  is  the 
imparting  of  the  eneray  of  the  bullet  to  the 
wound  fragments  which  become  secondary  mis- 
siles. The  false  interpretation  of  these  mani- 
festations had  led,  at  the  b^finning  of  every 
recent  war,  to  duirges  and  coimtercharges  of 
tiie  use  of  explosive  and  dumdum  bullets.  Ex- 
plosive bullets  containing  a  charge  and  ful- 
minate wbUsh  causes  them  to  explode  in  the 
tround  with  real  explosiro  ^eeta  are  no  longer 
used  in  any  army.  Diundnm  bullets,  takbug 
their  name  from  a  British  arsenal  near  Calcutta 
where  they  oririnated,  were  first  made  with  an 
uncovered  soft-lead  cylindrical-cupped  extremity, 
liater  the  lead  core  of  the  bullet  was  exposed 
either  by  sawing  right-angle  cuts  through  the 
covering  of  the  rounded  extr^ity  or  by  remov- 
ing the  jacket  entirely  from  the  nose.  These 
bullets  tear  woonds  fri^tfuUy,  because  th^ 
mushroom,  flatten,  and  breidc  up  on  impact, 
producing  wounds  like  those  of  the  explosive 
bullet. 

As  one  shot  in  every  three  fired  ricochets, 
it  is  impugning  the  intelli^nce  of  the  enemy 
to  accuse  nim  of  using  either  the  explosive 
or  the  dumdum  bullet  when  one-third  of  his 
missiles  would  become  ineffective  through  disiu- 
tegration.  All  nations  signatory  to  the  second 
^u;ue  convmtion,  ezceptmg  tiie  United  States 
ana  Great  Britain,  renounced  tiie  use  of  dum- 
dum and  explosive  bullets.  These  missiles  are 
used  only  against  a  fanatical  foe,  charging  in 
masses  small  bodies  of  troops,  because  the  stop- 
ping power  of  the  normal  military  bullet  is  not 
great  enough  to  check  promptly  such  an  advance. 

Artillery  wounds  are  inflicted  by  two  classes 
of  projectiles — shrapnel  and  shell.  A  modem 
shrapnel  consists  of  a  thin-walled  steel  cylindri- 
cal envelope  with  a  thick  bottom  containing,  like 
a  shotgun  cartridge,  a  charge  of  powder  be- 
hind a  number  of  naked  lead  balls.  The  top 
of  the  envelope  is  closed  by  an  ogival  head 
carrying  both  time  and  percussion  nises.  The 
former  provides  for  the  ignition  of  the  powder 
charge  at  the  time  estimated  for  the  projectile 
to  reach  the  desired  point,  when  the  contents  of 
the  oivelope  are  projected  like  the  charge  of  a 
shotgun  without  hureting  the  envelope.  The 
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percuuion  fuse  is  designed  to  explode  the  shrap- 
nel on  impact  only  when  the  time  fuse  fails. 
The  shrapnel  used  in  the  field  guns  oi  most 
armies  is  approximately  3  indies  in  calibre 
and  contains  about  300  baits  of  about  0.6  inch 
diameter.  A  shell,  on  the  other  hand,  is  a  thick- 
walled  steel  capsule  filled  with  high  explosiTe 
and  armed  with  a  percussion  fuse  to  cause  ex- 
plosion only  on  Impact.  Shell  wounds  are  pro- 
duced by  the  flying  fragments  of  the  shell  itself. 

Shrapnel  wounoB  are  like  those  of  the  old 
round  leaden  musket  balls.  Because  of  their 
low  velocity  th^  are  more  frequmtly  lodged  in 
wounds  than  are  rifie  bullets.  Shell  wounds 
as  a  class  are  much  less  frequent  but  far  more 
severe  tiian  shrapnel  wounds.  Shell  fragments 
cause  complete  destruction  near  the  bursting 
point,  but  effect  less  damage  in  more  distant 
zones.  Both  shrapnel  and  shell,  wounds  are 
usually  infected,  because  the  missiles  carry  into 
the  wounds  pieces  of  clothing  and  other  forek|n 
matter.  The  danger  of  infection  is  much  in- 
creased because  of  the  greater  extent  of  lacera- 
tion. Wonnds  by  bayonet,  sabre,  and  lance 
occur  BO  infrequently  as  to  be  of  minor  interest. 
During  the  Franco-Prussian  War  there  were 
only  600  wounds  by  cold  steel  among  98,000 
wounded.  Grenades,  thrown  hv  hand,  rifle  and 
trench  mortar,  a  revival  in  late  wars  of  an 
earlier  practice,  recently  have  been  used  to  a 
conspicuous  extent  in  Flanders  and  France. 
Their  wounds  differ  in  no  material  particular 
from  those  (rf  shdl  fragmoits  and  suhtemneui 
mines. 

Among  the  most  conspicuous  innovations  ol 
the  Great  War  is  the  use  of  asphyxiating  gases. 
Two  kinds  have  been  employed.  One,  tiie 
trench  gas,  is  emitted  from  cylinders  contain- 
ing the  vapor  under  pressure;  this  consists 
chiefly  of  chlorine.  Hie  nature  of  the  oUier  saa 
or  gases  thrown  out  1^  aspfayxiatiiig  dwUs  has 
not  been  determined,  but  ornnic  compounds  of 
bromine  have  been  identified.  The  gases,  being 
heavier  than  air,  settle  in  trenches  and  de- 
pressions of  the  terrain.  Effects  produced  are 
ocular,  respiratory,  and  gastric  irritation  and 
general  toxic  action.  Radiography,  which  has 
always  contributed  so  much  more  to  military 
than  to  other  branches  of  surgery,  has  been 
further  adapted  to  the  treatment  of  gunshot 
wounds  by  a  recent  method  of  finding  missiles 
by  direct  view  on  the  radit^aphic  screen.  As 
pus  infections  have  been  more  successfully  con- 
trolled by  modem  methods,  the  two  most  re- 
sistant conditions,  tetanus  and  gas  bacillus  in- 
fections, have  become  more  conspicuous  in  late 
wars.  Although  there  is  an  antitoxin  for 
tetanus,  it  is  efficient  only  when  administered  as 
a  prophylactic. 

Gaseous  gangrene  is  the  result  of  an  infection 
with  a  bacillus  which  grows  in  the  recesses 
of  a  wound,  developing  a  virulent  toxin  and  a 
gas  which  inflates  the  tissues.  Absorption  of 
the  toxin  is  so  rapid  that  death  may  intervene 
in  a  few  hours  or  days.  Incision,  drainage, 
antisepsis,  and  even  amputation  often  fail  to 
save  life.  No  specific  remedy  has  been  found 
for  the  disease,  now  the  most  feared  and  fatal 
of  all  wound  complications.  Treatment  is  based 
on  antiseptic  measures. 

For  the  prevention  of  Wound  infection  Sir 
Almroth  Wright  has  presented  new  principles 
and  recommended  new  practice.  The  most  con- 
crete and  practicable  method,  perhaps,  is  that 
advised       Carrel  of  the  Rockefeller  Institute, 


as  the  result  of  recent  experi^ce  in  France, 
who  urges  the  use  of  Dakin's  special  sodium 
hvpoehlOTite  aolotion  in  the  early  treatanoit  of 
all  gunshot  wounds. 

Theatres  of  operation  have  much  to  do  with 
the  incidence  of  various  surgical  conditions.  In 
the  French  retreat  from  Moscow  and  in  the 
Crimea,  frostbite  and  resultant  ^ngrene  played 
an  important  part  in  the  surgical  history  of 
those  campaigns.  Densely  populated  districts, 
where  intensive  cultivation  and  fertilisation  pro- 
vide a  congenial  habitat  for  bacterial  fiora,  offer 
favorable  conditions  for  wound  infecUons,  espe- 
cially whm  military  operations  conduce  to 
contamination  of  wounds  from  the  soil.  On 
the  other  hand  wound  infections  are  more  rare 
in  campaigns  in  sparsely  settled  countries. 
Makins  says  that  in  the  Anglo-Boer  War  he 
knew  of  only  one  case  of  traumatic  tetanus. 

In  general  it  may  be  said  that  wound  treat- 
ment should  be  directed  primarihr  to  the  pre- 
vention and  control  of  Infection  wiw  a  seoonuty 
regard  for  the  correetion  of  deformities.  The 
latter  should  follow  afto-  resolution  is  estab- 
lished. Conservatism  to  a  degree  that  seems 
beyond  the  experience  and  conception  of  civil 
surgeons  ^ould  always  be  practiced,  as  urged 
by  Delorme,  who  sa)^:  "In  order  to  avoid  the 
excess  of  operative  measures  practiced  in  re- 
cent wars,  I  am  impelled  to  enjoin  all  military 
surgeons  to  practice  almost  uniform  conserva- 
tion." Cinuiut  Edmond  Delorme,  War  Swrmry 
(New  Yortc,  1916).  See  Ambdiance;  Hos- 
pital, Military  EoapitaU;  HvaiBinc,  Military 
Bygiene. 

SUBaiCAL  ASSOCIATION,  AuisiCAJi.  A 
society  founded  in  1880  for  the  primary  purpose 
of  cultivating  and  improving  the  science  and 
art  of  surgery.  The  active  membership  is 
limited  to  126  fellows;  the  honorary  member- 
ship to  26  lellowB.  An  applicant  to  be  eligible 
for  fellowship  must  be  30  years  old,  a  gramiate 
of  five  years'  standing  from  a  recognized  medi- 
cal college,  and  have  an  established  reputation 
as  a  pr^itioner,  author,  -or  investigator.  The 
meetings  of  the  association  are  held  annually. 
Every  third  year  the  association  joins  with  the 
constituent  associations  of  the  Congress  of 
American  Physicians  and  Surgeons  in  a  meet- 
ing held  in  Washington,  D.  0.  An  annual  Yci- 
ume  of  Tnauaotiona  is  published. 

STmOGCAT.    See  Sonohat. 

STJ'ItlCATIi.    The  meerkat  (q.v.). 

ST7BIOAO,  sIR^r^ga'd.  A  province  of  north- 
east Mindanao,  Philippine  Islands  ( Map :  Philip- 
pine Islands,  E  6).  Area,  €988  square  miles. 
The  greater  part  is  covered  with  forests,  and  the 
river  forms  almost  the  only  means  of  com- 
munication, moat  of  the  towns  being  situated 
on  its  banks.  Cotton,  hemp,  rice,  sugar,  and 
tobacco  are  raised,  and  betel  nuts  and  coconuts 
are  exported.  Pop.,  1003,  115,112,  mostly  Visay- 
ans.  The  capital,  Surigao,  had  (1903)  7749 
inhabitants. 

StTBIOAO,  Strait  op.  The  strait  connecting 
the  Sulu  Sea  with  the  Pacific  Ocean,  extending 
between  the  island  of  Mindanao  on  the  south 
and  the  islands  of  Negros,  Cebfl,  Bofaol,  Leyte, 
and  Samar  on  the  north  (Map:  Philippine  Is- 
lands, E  S). 

BTTBINAJC.  sQ^rrl-nam'.  A  river  of  Dutdi 
Guiana.  It  rises  in  the  south-central  part  of 
the  country,  flows  northward  a  distance  of  400 
miles,  and  empties  into  the  Atlantic  Ocean 
through  an  estuary  3  miles  wide,  on  whose  shore 
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Um  the  town  of  Paramaribo.  It  is  navigable 
40  miles  for  the  largest  vessels  and  100  miles 
for  ships  drawing  10  feet.  Near  its  month  it 
is  Joined  hj  the  (Sittica  River*  a  navigable  chan- 
nel running  100  miles  parallel  with  the  coast 
and  connectiiw  with  the  month  of  the  Maroni. 

SUBINAm.  A  Dutch  colony  in  South  Amer- 
ica.   See  QmANA. 

8UBXSAX.  BABK.    See  Audiba. 

SXmiHAM  TOAD.  See  Pipa. 

StraiKI.   See  Csunn. 

STTSmn/XET  (OF.,  Ft.  aurmuUt,  fn»n  •w, 
tor,  sour,  reddish  +  mulet,  dim.  of  nuUle,  from 
ImL  mullua,  red  mullet).  One  of  certain  species 
of  mullets  found  for  the  most  part  in  the 
tropical  seas.  The  striped  red  surmullet  (Mul- 
lu€  awriMUetiu),  attaining  a  weight  of  six  to 
eight  pounds,  is  sometimes  abundant  on  the 
coasts  of  Europe.  A  very  similar  q>ecie8  (Siul- 
Itts  aurofiw),  about  8  inches  long,  occurs  along 
the  Atlantic  coast  of  North  America,  particu- 
larly towards  the  soath.   See  Plate  <rf  Mullets 

AVD  AUJES. 

SUBNAXB  (OF..  Fr.  •umom,  from  ML. 
«»pmiom«f»,  from  Lat.  ntper,  over  +  women, 
name).  In  modern  usase,  the  family  nam^  as 
distinguished  from  the  given  or  individual  name. 
Many  are  based  on  personal  peculiarities,  as 
William  Rufus  or  red,  John  Laddand,  and  were 
originally  mere  epithets.  Another  class  is  patro- 
nymic,  indicating  descent,  as  Johnson,  William- 
son. This  torm  of  surname  prevailed  especially 
in  Scandinavian  cmmtries,  sorvivlng  in  Den* 
mark  nntil  about  I860,  when  it  was  r^laced  by 
tiw  system  of  family  names.  For  other  kinds 
of  surnames,  see  Oooitohkn;  Name. 

8UBPLICB  (OF.,  Fr.  aurplig,  from  ML.  auper- 
pellieeum,  surplice).  A  linen  vestment  worn  in 
the  Roman  Catholic  church  by  all  ecclesiastics 
in  choir  except  the  officiants  of  the  mass,  and 
by  tiie  clergy  of  the  Anglican  conununim;  also, 
in  both  churdies,  by  laymen  and  boys  who  sing 
in  the  choir  or  astist  at  the  altar.  The  shape 
of  the  vestment  in  medifeval  days  was  long 
and  flowing;  the  modern  tendency  has  been  to 
rednce  its  size  so  that  it  nsually  comes  little 
below  the  waist.  The  Italian  name  ootta  is  fre- 

?aently  Mplied  to  the  modem  vestmmt.  See 
'late  of  CosTciu,  EooLBSuanou. 
aXlBBATT,  aOr-rftt',  Maet  £.  (e.l817-6S). 
An  American  woman  who  became  involved  in 
the  conspiracy  against  the  life  of  Abraham  Lin- 
coln. She  was  bom  near  Waterloo,  Prince 
George  Co.,  Md.,  and  about  1835  married  John 
H.  Surratt.  In  1862  Mrs.  Surratt  went  to 
Washington  and  opened  the  boarding  house 
which  TCcame  the  meeting  place  of  the  men  who 

Slotted  to  kill  President  Lincoln  and  other  mem- 
Bra  of  the  government.  After  Linooln's  death 
Mrs.  Surratt  was  arrested  and,  with  three  of 
Booth's  acoonmlices  (see  Booth,  John  Wilkes), 
was  tried  and  convicted  by  a  military  commis- 
sion appointed  hy  President  Johnson.  The  sen- 
tence of  death  by  banging  was  carried  out  at 
Washington  on  July  9,  186S.  During  the  trial 
doubts  as  to  Mrs.  Surratt'a  guilt  were  expressed, 
and  a  long  controversy  in  the  press  followed, 
the  weight  of  opinion  inclining  in  her  favor. 
It  was  said  that  a  majority  of  the  members  of 
the  military  eonunisdon  had  signed  a  petition 
f<v  demeney  to  President  Jcdmson  and  that  this 
petition  was  withheld  from  his  knowledge,  but 
this  was  vigorously  denied. 

SUBBBNDSK.    In  law,  the  giving  up  or 
abandonment  of  an  estate  for  life  or  years  in 
Voh.  XXL— 45 


real  property  to  the  person  next  entitled  to  the 
remainder  or  reversion,  with  intent  to  merge  the 
lesser  estate  in  the  greater.  This  differs  from 
renunciation  (q.v.),  which  is  practically  the  re- 
fusal to  receive  an  estate  to  wnich  one  is  legally 
entitled.  A  valid  surrmder  can  be  made  only 
by  an  adult  person  of  sound  mind.  Under  the 
Statute  of  Frauds  In  most  States  a  surrender 
in  fact,  i.e.,  agreement,  can  be  made  only 
in  writing,  where  the  unexpired  term  of  the 
lease  is  greater  than  could  be  created  by  parol. 
Thus,  the  mere  cancellation  or  destmction  of 
the  instrummt  creating  the  estate  will  not 
operate  ipso  facto  as  a  surrender.  However, 
a  surrender  may  take  place  by  operation  of  law. 
Thus,  where  the  landlord  accepts  another  per- 
son as  tenant ;  where  the  landlord  takes  pomes- 
sion  of  the  premises  to  his  own  use;  or  where 
the  tenant  accepts  a  new  lease  for  the  same 
premises,  these  acts  will  he  construed  as  a  sur- 
render by  operation  of  law.  The  le^l  effect  of 
a  surrender  is  to  terminate  the  relation  of  land- 
lord and  tenant  and  to  ^iseharge  the  latter  from 
liability  for  future  rent,  though  not  for  rent 
already  accrued.  See  LandloU)  and  Tenant, 
and  authorities  there  referred  to. 

StmrBXT.  An  inland  county  of  southeast 
England  (Map:  England,  F  5).  Area,  758 
square  miles.  Pop.,  1901,  619,766;  1011,  676,- 
027.  The  surface  is  hilly  and  diversified,  with 
a  north  slope  towards  the  Thames.  The  princi- 
pal streams  are  tiie  Mole  and  Wey,  tributaries 
of  the  Thames.  The  nortii  half  at  the  county 
along  the  valley  of  the  Thames  is  fertile,  though 
little  over  half  of  the  land  in  the  county  is  culti- 
vated, hops,  wheat,  and  the  ordinary  crops  being 
raised ;  market  gardening  constitutes  a  lucra- 
tive industry.  In  the  west  and  southwest  the 
land  is  to  a  great  extent  covered  with  heath. 
The  numerous  manufactures  include  silk,  cloth, 
leather,  paper,  pottery,  and  beer.  The  varied 
and  picturesque  scenery  of  the  county  is  re- 
sponsible for  the  fact  that  it  has  become  a  great 
residential  district  for  London  business  men. 
Consult  Victoria  Hiatory  of  the  County  of  Sur- 
rey, vols,  i-iv  (London,  1902-12),  and  J.  S. 
Ogilvy,  Pilgrimage  in  Surrey  (2  vols..  New  York, 
1914). 

SIFBBET,  Eabl  of  Abundel  and.  See  Fitz-  • 
ALAN,  Thomas. 

SUiuaT,  Henbt  Howasd,  Eau.  or  (e.l517- 
47).  An  English  soldier  and  poet,  son  of  Lord 
Thomas  Howard,  affirmed  third  Duke  of  Nor- 
folk. His  youth  was  spent  in  France  and  at 
the  court  of  Henry  VIII,  and  he  received  a 
careful  classical  education.  He  was  made 
Knight  of  the  Garter  in  1541  and  in  1543  joined 
the  English  army  in  France,  where  by  his 
prowess  he  gained  the  title  of  field  marshal. 
He  captured  Bouloffue,  was  made  its  Governor, 
and  gained  other  victories,  but  was  recalled  to 
Eng^d  after  slight  reverses  at  Salnt-Btienne. 
His  influence  at  court  was  no  longer  so  powerful 
as  in  the  life  of  his  youthful  friend  and  com- 
panion the  Duke  of  Richmond,  Henry's  natural 
son,  and  charges  of  treasonable  ambition  were 
constantly  m^d  against  Surrey  and  his  father 
by  the  Hertford  faction.  In  1546  the  two  were 
arrested;  Norfolk  was  sent  to  the  Tower,  and 
Surr^,  on  trivial  charges,  was  beheaded  in 
1647.  Thol^fa  not  primarily  a  man  of  letters, 
his  work  in  that  field  left  a  more  abiding  im- 
pression than  his  soldiery.  He  wrote  amatory 
vmes  and  elegies,  but  his  service  to  Eng- 
lish literature  lay  in  the  insight  with  which 
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he  enridied  its  poetry  by  the  introduction  of 
new  verse  fwms.  His  translation  of  two  bodes 
of  the  Mneid  gave  the  language  its  most  power- 
ful and  characteristic  poetic  ninn,  blank  verse; 
and  the  sonnet  which  Shakeqieare  uaed,  consist- 
ing  of  three  quatrains  and  a  couplet,  was  also 
introduced  by  Surrey.  The  best-known  edition 
of  his  verse  and  that  of  Wyatt,  including  a 
naemoir,  is  by  G.  F.  Nott  (Ix)ndon,  1816-16; 
new  ed.,  1871) ;  there  is  also  the  ^ber  reprint 
of  TotttV*  MitoHUmjf,  in  which  the  work  of 
both  of  them  first  appeared.  Ctmsiilt  also  an 
essay  in  J.  W.  Hales*  FoUa  LUeraria  (London, 
1893). 

SITB'ltOOATB  (Lat.  surrogatus,  suhrogatua, 
p.p.  of  subrogare,  aurrogare,  to  substitute,  from 
tub,  under  +  rogare,  to  ask).  A  judicial  oflScer 
having  jurisdiction  over  the  probate  of  wills, 
the  Mministration  and  settlement  of  decedents' 
estates,  and  in  some  States  the  power  to  xp- 
point  and  super  viae  guardians  of  infants  and 
other  legally  incompetent  persons.  As  the  deri- 
vation  of  the  name  indicates,  a  surrogate  was 
formerly  the  substitute  or  representative  of 
another  official.  Originally  in  England  the  ec- 
clesiastical courts  bad  jurisdiction  of  all  the 
matters  above  mentioned,  and  as  their  business 
increased  it  became  necesBaiy  for  the  blshc^ 
to  delegate  some  Mte  to  act  in  thMr  places. 
These  snbstituteB  were  at  first  ecclesiastical, 
and  at  a  later  period  lawycn,  and  were  known 
as  surrogates.  In  1857  the  probate  jurisdiction 
of  the  Burrc^teB  wag  transferred  to  the  Court 
of  Probate  and  Divorce. 

Prior  to  the  Revolution  the  governors  of  the 
various  American  Colonies  were  accustomed  to 
appoint  surrogates  to  represent  them  in  matters 
of  probate  and  administraticm  of  estates.  In 
New  York  and  severe  other  States  to-day  the 
surrogate  of  a  county  is  an  independent  judicial 
officer.  The  incidental  jurisdicuon  of  the  but* 
romte  generally  extends  to  contests  of  wills 
and  controversies  over  the  descent  and  distribu- 
tion of  property  of  decedrats.  Surrogate  exer- 
cise a  dose  supervision  over  th.e  conduct  of  guard- 
ians' affairs,  and  the  latter  may  apply  to  them 
for  advice  in  case  of  doubt  on  any  matter  per- 
taining to  their  tousts.  Prooeedu^  before  a 
surrogate  are  conducted  with  practieally  the 
same  formality  as  in  other  courts.  An  appeal 
from  the  decisions  of  surrogates  will  lie  to  ap- 

Ellate  courts.  Surrogates  correspond  to  pro- 
te  judges  and  judges  of  widows'  and  orphans' 
courts  in  some  States.  See  Coubt;  Probate 
Court;  and  consult  the  autkMities  there  re- 
ferred to. 

BTTBTBBS,  BAT'tes^ROBDT  (1779-1834).  An 
English  antiquai7,  bom  at  Dnrham.  He  gradu- 
ated B.A.  from  Christ  Church,  Oxford,  in  1803, 
then  studied  law  at  the  Middle  Temple.  In 
1802  he  settled  on  the  family  estate  at  Mains- 
forth  in  the  County  of  Durham.  Surtees  de- 
voted bis  life  to  his  History  of  Durliam  (vol.  i, 
1816;  vol.  ii,  1820;  vol.  iii,  1823;  vol.  iv,  ed. 
by  James  Baine,  1840).  This  is  a  careful  and 
exhaustive  woHe,  readaU^  written.  Surtees  was 
also  an  adept  at  composing- ballads  which  were 
playfully  palmed  off  as  anciait.  Scott  himself 
was  deceived  by  The  Death  of  Featheratone- 
haugh,  which  was  inserted  in  the  Minstrelsy  of 
the  Scottish  Border.  As  a  memorial  the  Surtees 
Society  was  established  in  1834  at  Durham  for 
publishing  unedited  manuscripts  bearing  on  the 
history  of  the  northern  counties  of  England 
from  the  earliest  period  to  the  Restoration. 


Consult  G.  Taylor,  Life  of  Burteea  (Surtees  So- 
ciety, Dnrliam,  1858). 

BuBTEES,  Robert  Suith  (1803-64),  An 
English  sporting  novelist,  born  in  Durham  and 
educated  for  the  law.  In  1832  he  helped  to 
found,  and  for  five  years  he  edited,  tiie  New 
Sporting  Magaeiine,  to  which  he  contributed 
(1832-34)  humorous  papers  chronicling  the 
sporting  experiences  of  a  coeknOT  grocer.  Col- 
lected as  Jorroelaf  Jmmta  and  /otUtws  (1838) 
and  illustrated  by  "Fhlz,"  these  sketches  had  an 
immense  vogue.  This  volume  su^ested  the 
original  plan  of  PicktoiiA  Papara.  \jl  Ham^ey 
Croaa  (1843)  Jorrooks  reappears,  this  time  as 
a  master  of  hounds.  Surtees  wrote  various 
other  books  on  the  same  order,  most  of  them 
illustrated  by  "Phiz"  or  John  Leech.  Consult 
the  memoir  prefixed  to  the  London,  1860,  editirai 
of  Jorrockf  Jav»ta,  and  W.  P.  Frith,  ^oJb* 
Lgge*  (  2         lb.,  1801)  pas^. 

StTBVET.  See  COiaST  ahd  Onxwnc  Sustet, 
Unfikd  States;  Gb(h»8T;  Ctaou»uuL  SrovKr, 
Unitip  Statcs  ;  SuBVKTzno. 

8TTBVXYIN0  (from  aurveg,  from  AF.  aur- 
veer,  aurvoir,  from  Lat.  aupervidere,  to  overlook, 
oversee,  from  auper,  above  +  videre,  to  see). 
The  art  of  asoertaiaing  by  measurement  the 
shape  and  Bt»  of  any  vortim  of  the  earth's 
surface  and  representing  the  same  on  a  reduced 
scale  on  maps  in  a  conventual  manner,  or 
the  reproduction  on  the  ground  of  a  predeter- 
mined line  or  lines,  as  for  the  construction  of 
a  canal,  railway,  bridge,  or  other  structure  for 
which  plans  have  been  drawn.  The  art  of 
siuveying  or  the  measurement  of  land  is  prob- 
ably as  old  as  civilization.  According  to 
Herodotus  the  science  of  surveying,  whioi  is 
nothing  more  or  less  than  practical  gennetry, 
originated  in  Egypt,  where  it  was  neeeesary 
accurately  to  reestablish  eadt  year  the  land 
boundaries  oUiterated  by  tiie  inundations  of  the 
Nile. 

The  early  history  of  surveying  is  the  history 
of  geometry,  and  all  early  textboolcs  invariably 
treated  th.«  two  together.  The  first  treatise  on 
surveying  extant  is  that  of  Hero  of  Alexandria 
(cl30  B.C.).  In  all  times  and  in  all  civilized 
countries  aam^on  have  been  Important  poblie 
functionaries  and  were  essential  officers  in  all 
military  campaigns  or  conqueBta.  Surveys  must 
l>e  made  preliminary  to  undertaking  any  kind 
of  civil  engineering  or  architectunu  oonstme- 
tlon;  consequently  surveying  la  a  noo|^iiced 
branch  of  tdvil  engineering. 

Surveys  are  brouUy  separated  into  two  classes, 
determined  bv  the  extent  of  the  area  surveyed  or 
the  purpose  tor  which  tlie  survey  is  made.  Plane 
Burveying  indndes  all  surveying  baeed  on  the 
assumption  that  the  earth's  snrnce  is  a  plane. 
When  the  survey  is  of  small  areas  or  of  a  line' 
or  narrow  belt  of  country,  as  f (H-  a  railway, 
this  SBBumption  causes  no  serious  difficulty. 
However,  it  is  obvious  that  tiiere  Is  an  error 
even  in  the  smallest  survey  executed  according 
to  the  rules  of  plane  surveying.  If  two  fields 
side  tnr  side  be  independently  gnrvcfyed,  the 
two  puuies  supposed  to  t^iresent  i&m  will 
not  be  Qxtendons  of  each  other,  hut  will  he 
slightly  inclined  to  each  other,  the  angle  of 
their  inclination  being  equal  to  the  amount  of 
the  earth's  curvature  between  their  middle 
points.  In  the  supposed  case  of  two  fields 
aide  by  side  the  angle  would  be  so  slight  as 
to  be  imperceptible,  out  if  the  two  fields  were 
separated  from  each  other  by  100  miles,  their 
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inclination  would  be  ho  great  that  the  plane  of 
one  of  them  extended  in  the  direction  of  the 
other,  iuBtead  of  coinciding  with  it,  as  it  would 
if  tiie  earth's  surface  were  a  plane,  would  pass 
over  it  at  a  height  of  1%  miles.  A  more  ac- 
curate method,  taking  into  account  the  diape 
and  size  of  the  earth,  is  geodetic  surveying  or 
geodesy  (q.v.). 

Plane  surreying  ordinarily  includes  besides 
land  surveying,  topographic  surveying,  hydro- 
graphic  surveying,  mine  surveying,  ci^  snrvey- 
lug,  and  the  measnremoit  of  earthwork  or  vol- 
ume* of  any  material.  Geoli^eal  surv^ng  is 
a  development  of  tfwographie  surveying  in 
which  the  outcrops  of  ute  earth's  ro^  formation 
are  located  and  denoted  ott  topographic  maps. 
Geodetic  surveving  is  a  class  by  itself,  as  is 
also  phf>tograpnic  surveying  {q.v.)- 

FLAira  8TJBVETXNQ 

ImbA  Surreytag.  Land  surv^  are  made: 
(1)  to  establish  certain  monuments,  corners, 
lines,  and  boundaries,  so  as  to  lay  out  and  di- 
vide hmd;  or  (2)  to  identify  and  locato  such 
monumento,  lines,  and  boundaries  after  they 
have  been  established,  as  in  all  resnrveys  for 
location  and  area.  In  all  cases  of  land  survey- 
ing the  boundaries  and  dividing  lines  are  the 
traces  of  vertical  planes  on  the  surface  of  the 
ground,  and  tJM  area  is  the  area  of  the  hori- 
zontal plane  included  between  the  bounding 
vertical  planea  In  other  words,  the  area 
sought  is  not  the  real  surface,  hut  the  horizontal 
projection  of  that  surface.  On  the  ground  lines 
are  marlced  only  at  regular  intervals  called 
stations  or  at  the  angles,  pointe,  or  comers. 
The  comer  marks  are  called  mcaiumente  and 
are  usually  of  a  pomanent  character,  althoi^ 
anything  fn»n  a  mound  of  eartii  or  a  handral 
of  buried  charcoal  to  a  cut  stone  with  a  copper 
bcdt  centre  has  been  used. 

For  ordinary  land  surveying  but  two  instru- 
ments are  required,  a  chain  or  tape  and  an 
instrument  for  measuring  angles  or  for  deter- 
mining the  difference  in  dire^ion  between  two 
or  more  intersecting  lines.  The  Bimplest  in- 
stnunent  for  this  purpose  is  a  square  or  cross- 
staff,  which  gives  two  horizontal  lines  of  sight 
at  rig^t  amglet  to  each  other.  By  placing  one 
line  of  sight  coincident  witit  one  oi  the  uter- 
secting  survey  lines,  at  some  convenient  distance 
from  the  point  of  intersection,  a  right  angle 
offset  perpendicular  to  it  from  the  other  survey 
line  may  be  readily  established  and  measured. 
Thus,  any  acute  angle  may  be  measured  by 
knowing  the  lengths  of  the  two  legs  of  the 
right  triangle  including  it.  The  cross-staff,  or 
some  form  of  it,  is  one  of  the  most  andent 
of  surveying  Instruments.  No  radical  departure 
was  made  from  this  method  until  the  intro- 
duction ai  the  magnetic  compass,  which  was 
probaUy  made  use  of  1^  surveyors  somi  after 
Its  adoption  by  mariners. 

The  measurement  of  angles  directly  in  de- 
grees and  minutes  of  circular  arc  did  not  come 
into  vogue  until  about  the  sixteenth  century. 
The  comUnatitm  of  a  magnetic  compass  with 
instruments  for  aeenrate  angular  measuremoit 
is  a  comparatively  modem  invention  (clSSO). 
In  usi^g  a  magnetic  compass  the  index  of  the 
dial  is  placed  in  the  vertical  plane  of  the  line 
to  be  surveyed.  The  reading  of  the  needle  will 
then  be  the  angle  that  the  line  makes  with 
the  magnetic  mendian  and  is  called  the  magnetic 


bearing  of  the  line.  There  are  many  inac- 
curacies arising  from  the  use  of  a  magnetic 
compass,  not  only  from  the  irr^ularitles  of  the 
needle  according  *to  the  laws  of  terrestrial  mag- 
netism (q.T.),  out  from  local  attraction.  It  is 
no  longer  used  except  for  reconnoissance  or  very 
rough  work,  but  it  is  still  universal  practice 
to  describe  land  by  distances  and  bearings  of 
courses.  For  this  purpose  the  bearing  of  anr 
starting  course  may  be  assumed,  tor  It  is  evi- 
dent that  it  is  the  dlff^enoe  in  the  coorsea 
which  establishes  the  angles  between  lines,  ir- 
respective of  whether  t£e  bearings  are  true 
or  not  The  trae  bearing  of  any  line  may 
be  easily  determined  by  observations  on  the  sun, 
the  pole  star,  Polaris,  or  any  heavenljjr  body 
whose  position  at  the  time  of  observation  can 
be  readily  computed.  This  is  called  the  deter- 
minatitm  of  the  azimuth  of  the  line.  The  now 
universal  surveying  instrument  is  the  trandt. 
(See  SuBVKTXNO  Insntncsins.)  Insuring 
the  lengths  and  dfrsetions  or  bearings  of  sur- 
vey lines  is  called  traversing. 

The  simplest  method  of  computing  area  is  to 
divide  the  survey  polygcm  into  triangles.  This, 
however,  is  cumbersome  and  requires  many  ad- 
ditional measuremente.  The  method  most  used 
depends  upon  establishing  the  comers  by  a  sys- 
tern  of  rectangular  coordinates,  known  as  lati- 
tudes and  departures,  which  are  readily  com- 
puted by  trigonometry  from  the  loiguiB  and 
D«uring8  of  the  courses.  Mathematical  tables 
for  simplifying  these  computations  are  called 
traverse  tebles.    To  ilhistrato  the  use  of  laU> 


DuORAif  or  A  BUxvar. 


tndes  and  departures  reference  will  be  made  to 
the  diagram,  in  which  the  lines  ABODE  rep- 
resent the  boundary  of  a  field  of  land  whose 
area  is  required.   Banning  at  A,  the  surv^or 

{iroceeds  around  the  field,  obtaining  the  bear- 
ngs  and  lengthy  of  the  lines  AB,  BO,  OD,  DB, 
and  BA  one  after  the  other  in  the  order  named. 
This  being  done  he  states  these  hearings  and  dis- 
tances on  paper,  giving  the  figure  A  B  C  D  B 
shown  by  the  aketeh.  He  next  draws  a  meridian 
line  US  through  the  westernmost  comer  of  hia 
boundary  and  computes  the  various  perpendicu- 
lars shown       the  broken  lines.    These  per- 
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pendicnlarB  are  the  latitudes  of  the  several 
tines;  thus,  for  line  DC,  dD  is  the  latitude,  dG 
is  the  departure,  and  {fD  +  eC)  is  the  double 
meridian  distance.  The  following  rule  is  used 
for  calenlatiDg  the  area:  twice  the  area  of 
the  figure  ia  equal  to  the  al^braic  sum  of  tiie 
prodncta  of  the  double  meridian  distances  of 
the  several  courses  into  the  corresponding  lati- 
tudes, north  latitude  being  reckoned  positively 
and  south  latitude  negatively.  Expressed  sym- 
bolically, for  the  figure  shown,  this  rule  is  as 
follows:  2A  =  {bB  +  eO)  Bo  +  {eO  +  fD) 
Dd  —  {fD  +  aE)  Eg  —  (oE)  Aa  —  (bB)  Ab. 
It  mi^  ottea  hutpea  that  one  boundary  of  a 
field  is  not  a  r^pit  line,  but  is  an  irregular 
curved  line  such  aa  the  course  of  a  stream  C  P  B 
instead  of  by  the  ri^t  line  B  C.  The  area  of 
this  field  is  thra  the  area  of  A  B  0  D  E  plus 
the  area  of  C  F  B;  the  surveyor  when  measur- 
ing the  line  B  C  measures  two  or  more  perpen- 
diculars such  as  ow,  py,  »,  and  vno,  known  as 
offsets  and  extending  ^om  the  line  B  C  to  the 
stream.  These  perpendiculars  divide  the  area 
C  F  B  into  a  nunwer  of  small  areas  each  of 
which  approximateB  eloaely  a  simple  trapezoid 
or  triangfe  whose  area  is  easily  determined  and 
the  sum  of  whose  areas  is  the  uea  of  the  total 
tract.  There  ia  of  course  a  slight  error  in 
this  method,  but  it  ean  be  made  so  small 
an  experiaiced  mrmfw  as  to  be  praetioalfy 
negligible. 

The  system  of  laying  out  the  United  States 
public  lands  furnishes  a  good  example  of  the 
methods  of  laying  out  land  on  a  laige  scale. 
This  system  probaDl;^  devised  by  Gen.  Rufus 
Putnam,  of  Kevolutionary  War  fame,  and  was 
first  used  in  laying  out  the  eastern  portion  of 
the  State  of  Ohio  in  1786-87.  The  reference 
lines  employed  in  these  public  land  surveys 
are  in  each  case  a  principal  meridian  and  a 
base  line,  the  meridian  running,  of  course,  north 
and  south,  and  the  base  line  running  east  and 
west.  From  the  principal  meridian  and  its 
accompanying  base  line  guide  meridians  are  run 
north  and  south  from  the  base  line  24  miles 
apart,  and  standard  parallels  are  run  east  and 
west  from  the  principal  meridian  24  miles  apart. 
These  lines  are  nm  with  great  care,  making 
allowance  for  the  curvature  of  the  earth.  Every 
mile  is  marked  by  a  monument  and  is  called  a 
section  comer,  and  every  sixth  mile  has  a  dif- 
ferent mark  and  is  called  a  township  comer. 
From  each  township  ooraer  on  any  standard 
parallel,  auxiliary  meridians  are  run  north  to 
the  next  ttandard  parallel.  Since  these  meridi- 
ans converge  somewhat  towards  the  principal 
meridian,  tney  will  not  be  quite  6  miles  apart 
when  they  reach  the  next  standard  parallel, 
and  therefore,  to  run  the  next  series  of  auxiliary 
meridians  north,  the  start  is  made  not  at  the 
poinia  where  the  first  series  terminate,  but  at 
the  6-mile  points  previously  marked  off.  Where 
the  auxiliary  meridians  have  been  lined  out,  the 
land  is  divided  into  a  series  of  strips  run- 
ning north  and  south  and  6  miles  wide. 
These  are  called  ranges.  The  next  step  is 
to  cut  these  ranges  transversely  by  running 
east  and  west  lines  at  6-mile  intervals.  The 
land  is  thus  divided  into  squares  measuring 
6  miles  on  each  aide.  These  squares  are  call^ 
townships,  and  each  contains  36  square  miles, 
or  23,040  acres.  The  next  at^  is  to  run  merid- 
ians and  parallels  1  mile  uiart  to  divide  the 
townshipa  into  36  sections,  ifoniunents  are  set 
at  intervals  of  ^  mile  on  the  lines  to  divide 


each  section  into  quarter  sections.  The  quarter 
section  is  the  smallest  primary  division  of  the 
public  land  survevs. 

Topographic  Surreying.  The  topography  of 
a  (ffluntry  is  the  colleetifm  of  physical  features 
whidi  eharaetoize  it,  and  hence  a  survey  in- 
tended to  locate  and  map  those  features  is  a 
topographic  survey.  Ordinary  land  surveying 
takes  into  account  only  features  which  are  rele- 
vant to  the  purpose  of  the  survey  and  only  those 
features  which  can  be  shown  by  horizontal  meae- 
urementa.  Topographic  aurveying  requires  meaa- 
ur^ents  in  vertical  planes  as  well.  Otherwise 
it  does  not  differ  from  cvdinary  land  surreylng 
accept  in  inatnunentB  and  methods.  The  baalfl 
of  all  topographic  surveys  is  a  line  or  network 
of  lines  established  by  accurate  measurements, 
to  which  all  the  other  details  are  tied  eitiier  by 
rectaiu^lar  orpolar  coordinates  or  a  combina- 
tion of  both.  The  simplest  topographic  aurvey  is 
that  for  a  railway  location.  A  single  survey 
line  or  cmtre  line  ia  established  on  the  ground 
by  stakes  driven  at  100-foot  intervals.  The  direc- 
tion of  liiis  line  is  determined  by  angular  meas- 
urements with  a  transit,  starting  from  a  line  of 
known  direction.  When  it  has  been  mariced  upon 
the  ground  stakes  as  described,  the  line  is 
leveled  (see  LiVELino)  and  the  elevations  of  the 
ground  at  each  stake  determined.  With  the 
notes  of  tiie  transit  and  level  surveys  the  top<^- 
rapher  follows  over  the  line  and  locates  the  con- 
tours, or  such  contours  as  it  is  desirable  to  show, 
of  a  belt  of  country  250  to  500  feet  on  either  side 
of  tiie  centre  line.  Contoun  are  the  traces  of 
parallel  borisontal  planes  on  the  eurfaoe  of  the 
ground,  or  what  would  be  the  shore  line  at  suc- 
cessive stages  if  the  ground  were  firet  submerged 
and  the  water  allowed  to  recede  in  stages  of  2, 
3,  5,  10,  20,  or  50  feet,  whichever  is  chosen  as 
the  contour  interval.  The  instruments  ordinarily 
used  by  the  railway  topographer  are  a  hand 
level  and  a  cloth  tape. 

When  topographic  snrviys  are  made  of  exten- 
sive areas,  the  nnmdatlon  network  is  usually  a 
ayatem  of  trlangulatdons  established  by  precise 
or  geodetic  methods.  The  important  features  of 
the  landscape  are  then  tied  into  this  network  of 
known  points  by  means  of  coordinates  in  both 
vertical  and  horizontal  planes.  Measurements 
in  both  planes  are  made  stadia  "shots,"  tak- 
ing into  account  the  vei^cal  angle  from  the 
plane  of  tiie  horizon  to  the  point  sifted  at. 
The  stadia  (q.v.)  is  the  most  Mmple  instrument 
for  measuring  diataaces  ever  devised.  It  is  the 
invention  of  Jamea  Watt,  the  Engiiah  oi^neer, 
and  was  used  by  him  in  canal  surveys  in  the 
last  quarter  of  the  eighteentii  century. 

A  topographic  survey  may  be  made  by  stadia, 
using  a  transit  and  afterward  plotting  the  notes 
of  the  survey  In  tiie  ofBo^  or  it  may  be  made 
with  a  plane  table  (q.v.),  in  which  case  the 
computations  are  made  and  the  map  isplotted  in 
the  field  while  making  the  survey.  The  United 
States  Geological  Survey  is  engaged  in  making 
topographic  surveys  of  the  entire  country.  These 
surveys  are  based  on  the  primary  triangulation 
system  established  by  the  United  StatM  Coast 
and  Geodetic  -Survey,  which  system  is  further 
subdivided  into  secondary  and  tertiary  triangu- 
lation syst^ns  by  the  Geological  Survey. 

Hydrographlo  Snrveyli^.  S^drographie 
surveying  is  a  general  term  which  includes  two 
very  different  kinds  of  work.  Charts  of  the  sea- 
coaat  and  the  shores  of  any  body  of  water  are 
intraded  to  show  mudt  the  same  infcwmaticoi  in 
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regard  to  the  sea  bottom  that  topograpbio  maps 
show  of  the  surface  of  the  land.  Depths  of  water 
are  determined  hy  Bounding  lines.  The  location 
of  each  sounding  with  respect  to  some  known 
lines  or  points  is  determined  in  a  variety  of 
wave,  based  either  on  rectangular  or  polar  00- 
onUnates.  In  recent  yean  tite  United  Statw 
Coast  utd  Geodetic  Snrm  has  developed  » 
method  of  Tttitying  the  depths  of  extensive 
areas  or  of  determiraiff  ahoals  or  obstructions  in 
those  areas  by  sweepmg  over  them  with  long 
wire  drags  or  sweeps,  which  consist  essentially 
of  a  horizontal  wire  suspended  at  any  desired 
depth  and  drawn  throu^  the  water  oy  small 
power  boats.    See  HTDBomaPHT. 

The  other  kind  of  surveying  inelndad  under 
the  term  "hydrwraphic"  Is  the  measaronent 
of  stream  flow,  lliere  are  sereral  methods;  the 
simplest,  of  course,  is  to  measure  the  size  of  the 
stream  bed  and  the  velocity  of  the  flow.  Hydro- 
graphic  surveying  also  includes  studies  of  rain- 
fall and  run  off  and  other  allied  subjecta. 

Mine  Surreying.  Mine  surv^s  are  of  two 
classes:  (1)  surveys  to  determine  the  surface 
location  and  boundaries  of  mining  claims;  and 
(2)  underground  surveys  to  detomine  omneo- 
tiouB,  lay  out  work,  establish  the  relations  of 
the  nndergronnd  workings  to  the  Surface  lines, 
points,  and  so  00,  and  measnre  the  ore  removed 
or  still  in  the  mine.  The  surface  methods  em- 
ployed are  substantially  land  surveying  methods 
as  modified  by  the  local  and  general  mining  laws. 
The  under^ound  surveys  comprise  carrying  sur- 
face locations  underground,  lining  on  the  gal- 
leries and  shafts,  running  levels,  etc.,  and  la^ng 
out  tramways  and  railroad.  Th^  work  is  ordi- 
narily carried  on  mneh  tiie  same  as  it  U  tm  tite 
surface.   See  Bfnras  and  Merino. 

Citjr  Surreying.  City  survesring  is  ordinary 
land  surveying  in  theory,  but  geodwe  or  precise 
surveying  in  practice.  Linear  measurements  are 
accurately  made  with  standardized  steel  or  invar 
tapes,  making  allowance  for  the  stretch  and 
sag  of  the  tape  and  its  change  in  length  from  dif- 
ferences In  temperature.  Angular  meaBurcmsnts 
are  made  to  seconds  of  arc  by  repeating  the  meas- 
urement and  averaging  the  sum  of  these  repe- 
titions. Land  in  great  cities  is  often  worth  sev- 
eral thousand  dollars  a  front  foot,  and  errors  of 
a  fraction  of  an  inch  would  be  costly. 

Measurement  of  Earthwork.  The  deter- 
minati<Mi  of  earthwork  quantities  is  one  of  the 
m(wt  important  functions  of  the  surveyor  and 
civil  otgineer.  It  requires  careful  measuronents 
in  both  norinmtal  and  vertical  planes.  The  hori- 
zmtaJ  measorements  with  tape  and  transits  fur- 
nish the  plan,  as  in  any  survey,  and  the  vertical 
measurements  vrith  level  and  level  rod  furnish 
the  cross  sections.  Prom  these  the  volumes  of 
the  inclosed  prisms  of  earthwork  are  computed. 
See  Coast  and  Geodbtio  Subvet;  ENoiitEERiNa, 
MitrrABT;  6BODB8T;  Gboloqioal  Sdktet;  Sub- 

VETINQ  InBTBUUENTB  ;  LEVKtlNe;  PHOrOGBAFHIC 

Subteyino;  Plane  Table;  Stadia. 

BlbUognphy.  Hmry  Gannett,  "Ibnual  of 
Topographic  Methods,"  in  United  8tate$  Chologi- 
eal  Survey.  Bulletin  .Vo.  S07  (Washington, 
1906)  ;  J.  B.  Johnson,  Theory  and  Practice  of 
Surveying  (17th  ed.,  New  York,  1010);  Mans- 
field Merriman,  Elements  of  PrecUe  Surveying 
and  Geodesy  (2d  ed.,  ib.,  1910) ;  id.,  American 
Civil  Engineer^  Pocket  Book  (2d  ed.,  ib.,  1912) ; 
B.  M.  Wilson,  Topographic,  Trigonometric,  and 
Geodetto  Survey  (3d  ed.,  ib.,  1912) ;  O.  A.  T. 
Hiddleton,  Surveying  and  Surveying  InHrumentt 


(3d  ed.,  ib.,  1912) ;  W.  O.  Raymond,  Plane  Sw 
veying,  for  Use  in  Classroom  and  Field  (ib., 
1914);  Pence  and  Ketchum,  Surveying  Manual 
(4th  ed.,  Philadelphia,  1915) ;  R.  E.  Davis, 
Manual  of  Surveying  for  Field  and  Office  (ib., 
1916) ;  Haines  and  Daniel,  Surveying  and  Build' 
ing  Oonetruotion  for  AffriaUtttral  Students,  Land 
Agents,  and  Pwrmers  (New  York,  1B16) ;  W.  C. 
Popplewell,  Elements  of  Surveying  and  Oeodeay 
(ib.,  1915) ;  Ernest  MoCullou^,  Praotioal  8ur- 
t>eyt»jr  (ib.,  1916) ;  also  proceedings  of  engineer* 
ing  societies  and  engineering  journals. 

STrBVEYINQ,  Mabinb.   See  Htdboobapht. 

StTBVSyiKa  ZNSTBUMEHTS.  The  vari- 
ous instrum«Dts  used  by  the  engineer  and  sur- 
veys in  determining  eleratitHis,  directions,  and 
distances  in  their  work  of  muping  land  and 
locating  and  laying  oat  engineenng  woika. 
Th^  may  be  broadfy  divided  Into  instruments 
for  (1)  measuring  distances,  (2)  determining 
directions,  (3)  determining  horizontal  lines,  (4) 
measuring  angles,  and  (5)  miscellaneous  work. 

For  measuring  distances  chains,  tapes,  and 
wooden  or  metallic  rods  may  be  used.  The  chain 
is  of  two  kinds,  the  Qunter  and  tiie  engineer's. 
The  tonaer  was  invented  by  Edmund  Gunter,  an 
English  engineer,  in  1620  and  is  66  feet  long, 
divided  into  100  links,  each  of  which  is  7.92 
inches  long.  These  links  are  composed  of  heavy 
steel  wire  and  each  includes  one,  two,  or  three 
rings  of  the  same  material.  At  every  tenth 
link  is  a  numbered  brass  tag,  while  at  each  end 
(tf  the  chain  is  a  handle.  This  chain  is  used 
now  only  in  connection  with  the  United  States 
Public  Lands  or  farm  surveys,  where  the  unit  of 
area  is  the  acre,  of  iriiich  the  Gnnter  chain  is  an 
integral  part,  and  where  extreme  acenracy  is  not 
a  required  essemtial. 

The  engineer's  diain  is  similar  to  the  Gunter 
chain  except  for  the  fact  that  it  is  100  feet 
long  instead  of  66  and  has,  as  the  other,  100  links 
each  1  foot  liHig  instead  of  7.92  inches.  It  too  Is 
seldom  used  except  in  a  rough  reconnoissance 
or  in  the  preliminary  locati<m  of  tiie  centre  line 
of  a  railroad,  where  (he  stations  or  marks  are 
100  feet  apart,  therefore  a  chain  lengtii,  and 
where,  in  rough  country,  a  tape  is  likely  to  be 
broken. 

The  tape  is  now  universally  used,  as  it  is  more 
convenient,  lees  bulky,  more  accurate,  reads  to 
finer  divisions,  and  is  in  every  way  superior  to 
the  chain.  Tapes  vary  from  the  small  3-foot 
podcet  tape  to  the  1000-foot  tape  used  in  mine 
surveys,  and  usually  are  thin  ribbons  of  steel 
or  a  nickel-ste^  alloy  witti  small  temperatarB 
eo^cient  known  as  invar  (q.v.)  with  the  feet 
and  subdivisions  etched  upon  them,  though  there 
are  cloth  and  metallic  tapes  which  are  made  of 
oiled  cloth,  tiie  latter  with  threads  of  metal 
woven  into  them  to  prevent  stretching.  The 
usual  length  is  50  or  100  feet. 

In  very  precise  surveying,  i.e.,  in  geodetic 
work,  metallic  rods  or  bars  called  base  &rs  are 
need  to  measure  the  base  lines,  uprai  which  a 
qretem  of  triangulation  is  built  up  for  the  pur- 
pose of  accurat^  locating  points  and  determin- 
ing distances,  llie  United  States  Coast  and  Ge- 
odetic Survey  makes  use  of  invar  tapes  carefully 
standardized  and  with  care  paid  to  support, 
tensicm,  and  oonditlms  of  temperature.  See 
Geooest. 

For  measuring  direction  the  most  simple  in- 
stoiiment  «nployed  is  the  surveyor's  compass, 
but  it  is  now  rarely  seen.  This  consists  essen- 
tially of  two  upri^ts  having  vertical  slits  to 
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give  k  line  of  flight,  which  are  attached  to  a  hori* 
zontal  graduated  circle  at  the  centre  of  which  is 
mountM  a  magnetic  needle  free  to  move,  the 
whole  being  flupiKHri«d  with  device*  for  leveling. 
Hu  use  of  tiie  needle  compaH  Ui  confined  almoet 
oitirely  to  land  surveying  when  extrone  accu- 
racy is  not  of  great  importance.  It  is  used  by 
setting  up  the  instrument  over  one  point  of  the 
line  whose  direction  ia  to  be  determined,  and 
sitting  through  the  upri^t  slits  at  a  mark  or 
rod  Bet  at  another  point  of  the  line,  and  then 
by  means  of  a  graduated  plate  reading  off  the 
deviation  of  this  line  of  sight  from  the  north  and 
aoothlineindiaatedbytheiwedlew  The  solar  cub* 
IMH  was  a  modification  of  the  above,  bat  from 
an  observation  on  the  sun  the  true  meridiwi  and 
the  bearing  of  a  line  are  determined  instead  of 
the  magnetic  bearing.  The  prismatic  compaaa 
is  a  hand  instrument  with  a  glass  prism  so  ar- 
ranged that  the  needle  is  read  while  taking  the 
sight. 

For  determining  horixontal  lines  the  engineer's 
level  is  the  instrument  most  oommonfy  employad. 
This  instrament  ocmaiats  of  a  telescope  with  cross 
hoist  to  determine  the  line  of  slight,  clamped  in 
Y-shaped  npri^ts  rising  from  a  bar  and  carrying 
a  spirit  levd  and  resting  on  a  vertical  piv<»t 
revolving  in  a  socket  in  the  plate  which  fastens 
the  instrument  to  its  tripod  or  other  support. 
Leveling  screws  permit  the  adjustment  of  the 

Sirit-ievel  bar  to  a  horisimtal  position,  uid,  whcm 
e  axis  to  the  tdese<^  is  paraUd  to  thla  bar, 
the  line  of  ai^t  is  horixontat  In  connection 
with  the  level  there  is  used  a  level  rod  graduated 
to  feet  and  fractions  of  feet  and  having  a  target 
which  can  be  slid  up  and  down  the  rod  bo  coincide 
witii  the  line  of  si^t  throu«^  the  telescope.  The 
form  of  level  just  described  is  often  caUed  a  Y 
level.  A  dumpy  level  has  a  short  telescope  with 
a  wide  aperture.  An  architect's  level  has  a  com- 
pass attachment.  The  levd  is  used  to  find  the 
relative  elevation  of  pohits  a  considerable  dis- 
tance apart,  to  obtain  the  pn^le  ot  a  line^  and 
to  establish  a  grade.   See  Levislino. 

For  measuring  angles  the  Instrament  moat 
Cfnnmonly  used  by  engineers  is  the  transit.  This 
is  the  most  useful  and  universal  of  surveying  in- 
struments. Besides  measuring  horizontal  and 
vertical  angles  it  will  read  distanoee  by  means  of 
stadia  wires,  determine  bearings  by  means  of  the 
magnetic  needle,  do  leveling  by  means  of  a 
bubble  glass  attached  to  the  teleaoope,  and  do  the 
work  of  a  solar  ocmipass  l^  means  of  a  special 
device  attached  for  the  purpose.  The  transit 
consists  essentially  of  two  concentric  circular 
plates  of  copper,  brass,  or  other  material  (the 
upper  plate  or  upper  horizontal  either  being 
smaller  and  let  into  the  lower  or  lower  horizon- 
tal, or  the  rim  of  the  lower  raised  round  the 
outside  of  the  upper)  moving  round  a  OHumon 
axi^  which,  being  double,  acunlts  of  one  plate 
moving  independently  of  the  other.  t7p<Hi  the 
upper  horizontal  rise  two  supports,  bearing  a  hori- 
zontal croBsbar,  which  is  Uie  axis  of  a  vertical 
circle.  This  circle  either  has  a  telescope  fixed  con- 
centric with  itself,  or  a  semicircle  ia  substituted 
for  the  circle,  and  the  telescope  is  laid  above  and 
parallel  to  its  diameter,  liie  circles,  as  their 
names  doiot^  are  employed  in  the  measurement 
f>f  horiEontal  and  vertical  angles.  For  these  pur- 
poses the  outer  of  the  horizontal  circles  is  gradu- 
ated, and  the  inner  carries  the  index  point  and 
the  verniers  ( q.v. )  ;  the  vertical  circle  is  also  grad- 
uated, and  the  graduations  are  generally  read  off 
by  an  index  point  and  vernier  firmly  attached  to 


the  supports.  The  upper  horizontal  is  furnished 
with  two  levels  placed  at  right  an^es  to  each 
other  for  purpoaes  of  adjustaunt  and  has  a  com- 
pass box  let  into  it  at  its  cm^  The  stand  eaa- 
aists  of  a  circular  plate  supported  on  three  legs 
and  connected  with  the  lower  horizontal  by 
means  of  a  ball-and-socket  joint,  the  horizontal 
adjustment  of  tiie  instrument  bong  effected  by 
means  of  three  or  four  (the  latter  number  is  the 
better)  iwright  screws  placed  at  equal  distances 
between  toe  plates.  The  telescope  is  so  fixed  as 
to  be  reversible,  and  the  adjustments  are  in  great 
part  similar  to  those  of  other  telescopic  instru- 
meatM,  but  are  too  nvanenm  and  minute  to  be 
det^led  here.  Both  hmiaoDtal  plates  being 
made,  by  means  of  the  screws  kdA  levels,  truly 
level,  toe  telescope  is  pointed  at  <me  object,  and 
the  readings  off  frmn  the  graduated  circle  a^in 
perfomwd;  and  by  the  dif^enoe  of  the  recubngs 
the  angular  horizontal  deviation  is  given.  When 
vertical  jangles  are  required,  the  readings  are 
ttkm  from  a  vertical  drde  in  a  similar  manner. 

An  instnunent  of  tin  saiiie  eonafcmctiou,  but 
the  telesof^  of  which  cannot  make  a  ounplete 
revolution  <m  the  horizontal  axis,  and  thus  does 
not  transit,  is  usually  called  a  theodolite.  Tbe- 
odcdites  are  commonly  made  larger  and  more 
powerful  than  transits  and  are  mostly  used  in 
important  triangulation  woric  for  coast  and  geo- 
detic surveys,  etc.  ( See  illustration  under 
OioiwsT.)  The  sextant  (q.v.)  is  a  ctmvenient 
hand  Instrument  for  msasurfaig  aogtas  nniva- 
aaUy  and  for  making  observations  oa  shipboard, 
and  also  frequently  used  by  engineers  m  sur- 
veying when  angles  have  to  be  measured  from 
a  boat,  as  in  locating  soundings,  buoys,  etc.  The 
plane  table  (q.v.)  is  an  instrument  for  making 
topographic  surveys  and  consists  of  an  ordinary 
drafting  board  mounted  oa  a  tripod  to|!ether 
with  an  instrument  called  an  alidaae.  This  lat- 
ter consists  of  a  line  of  sight,  nsuaUy  teleecopie, 
mounted  on  a  vertical  support  to  vUdi  is  at- 
tached a  ruler,  the  edgs  tk  uriiieh  ia  paralld  to 
the  line  of  dgfat. 

Among  mucellaneons  mgineers'  instrumoits 
may  be  mentiimed  the  aneroid  barometer  (q.v.) 
for  determining  altitudes;  the  pedometer  for 
recording  the  number  of  steps  taken  by  a  walk- 
ing man,  which  number  multiplied  by  the  length 
of  step  gives  the  distance  traveled;  the  odometer, 
cyclometer  (qq.v.),  or  speedtnoeter,  which  re- 
cord the  numbto:  of  revolutions  of  a  whed,  which 
number,  multiplied  by  the  dreumferenoe  of  the 
wheel,  gives  the  distance  traveled;  the  cli- 
nometer, a  device  for  measuring  the  dip  of  a 
vein,  etc.;  the  planimeter  (q.v.),  a  device  for 
measuring  irregular  areas  which  have  been 
mapped  to  scale;  the  pantograph  (q.v.),  for  re- 
producing to  the  same  or  differ^t  scales  from 
maps  drawn  <m  paper;  and  various  drawiiw  in- 
struments, uasd  ui  making  maps  and  scale  draw- 
ings of  stractures  and  machines.  Tin  heliotrope 
is  an  instrument  used  in  geodetic  surveying  for 
the  purpose  of  locating  for  the  observer  the  sta- 
tion he  wishes  to  observe,  and  at  the  same  time 
it  acts  as  the  object  to  be  sighted.  It  consists 
of  one  or  more  mirrors  so  arranged  as  to  reflect 
a  ray  of  light  to  the  observer.  See  Qeodest; 
Photoqbaphic  SuBwrmo;  SuBVsnno.  Ctmsult: 
I.  O.  Baker,  Engineertf  Swrveyimg  Inatnmei^$ 
(2d  ed..  New  York,  1892);  A.  T.  Walmisl«y, 
FitidworkB  Md  Inttrwnmtg  (lb.,  1904) ;  J.  B. 
Jdinson,  Theory  and  Praotioe  of  Survojfimg  { 17th 
ed.,  ib.,  1910);  W.  F.  Stanley,  Survoj/iMfi  emd 
Levdntg  /flsfrumento  (4th  ed,  lb.,  1014). 
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SUB>VEY%   MiUTABT.     See  EironrBBiNS. 

MlLTTASr. 

STTBVJfiVS,  Kahohal.  See  Coast  Ami  Obo- 
vma  SuBTET.  UniTED  States  ;  Geological  Sub- 
VKT,  United  States. 

OTTByi^OBBHir.  A  term  commonly  em- 
|»loTed  to  detoribe  a  doctrine  prevaUii^  In  some 
juiudietions  to  the  effect  that  There  two  or 
more  persons  perish  in  the  same  accident  or  ca- 
lamity there  is  a  presumptiim  of  law  that  the 
stronger  of  them  survived  the  others.  This  doc- 
trine originated  in  the  Roman  and  civil  law,  but 
generally  no  presumption  exists  in  England  or 
most  of  the  United  States,  and  a  person  seeking 
to  establish  the  Burrivorsbip  of  (Nue  who  Irat  his 
life  with  others  in  the  same  peril  must  do  so  by 
logical  and  relevant  evidoice  as  in  any  other 
case,  or  he  will  fail  to  sustain  the  burden  of 
proof  resting  upon  him.  This  proof  need  not 
be  direct;  the  facts  and  circumstances  may  be 
shown  if  th^  furnish  any  reascmable  basis  for  a 
ooneluslon.    See  Evidewce;  Pbbsdicption. 

SU  BVZ VOBSHIP,  Right  of.  The  right  of 
a  person  holding  a  title  jointly  with  another  to 
succeed  to  the  latter's  rights  upon  his  death,  by 
operation  of  law.  This  ri^t  exists  in  case  of 
joint  toianeies,  in  the  absoice  at  statutes  to  tlte 
emtrary;  in  a  husband  and  wife  where  th^  hold 
real  property  as  tenants  hy  the  entirety;  and  in 
surriving  partners  after  the  deatii  of  another 
for  the  purpose  of  winding  up  the  business,  and 
in  some  forms  (tontine)  of  fife  insurance.  See 
Insuba:«ce  ;  Joint  Tenai* ct  ;  Pastnbbship  ; 
Pbwebtt. 

sSSr'yft.  {Skt.,  sun).  In  Hindu 
mythology,  the  god  of  the  son,  who  is  honored 
in  the  hymns  of  the  Rig-Veda.  (See  Veda.)  All 
creatures  depoid  on  him,  for  he  drives  awa^ 
disease  and  upholds  the  sky.  His  father  is  vari- 
ously said  to  be  Dyaus,  the  sky,  or  Indra  ( q.v. ) , 
or  Soma  ( q.v. ) .  On  the  other  hand  he  is  the 
son  of  Aditi  or  of  Usbas  (q.v.),  who  is  also  re 
garded  in  other  hymns  as  his  wife,  who  bears 
the  Asvins  ( q.v. ) .  In  later  mythtdogy  Surya  is 
the  flcm  of  the  sage  Kasyapa  and  Adiu.  He  mar- 
ried Sanjna,  who,  overpowered  by  his  radiance, 
left  him,  substitiriing  for  herself  Chaya 
(Shadow).  Whra  he  discovered  this,  he  pre- 
vailed on  his  wife  to  return,  and  at  his  request 
his  father-in-law,  Tvashtar,  the  divine  crafts- 
man, ground  <^  one-eighth  of  his  brightness, 
fnnn  which  were  made  the  disk  of  Vishnu  (q.v.), 
the  trident  of  Siva  (q.v.),  and  other  divine  im- 
plements. He  is  still  worshiped  on  the  first 
Sunday  of  the  mmith  of  Magha  (January-Feb- 
ruaij) ,  althou^  he  haa  degraierated  into  a  petty 
godbng  in  modem  times.  Ckmsult:  A.  A.  llac- 
cUmell,  Vedic  Mythology  (Strassbnrg,  1897); 
W.  J.  Wilkins,  Hindu  Mythology:  Vedio  amd 
Puranic  (2d  ed.,  London,  1900) ;  Maurice  Bloom- 
fleld,  Religion  of  the  Veda  (New  York,  1908) ; 
L.  D.  Bamett,  Antiquities  of  India  (ib.,  1913). 

ST7BTASIDDHANTA.  B5Sr'yA-8«d-haii'tli 
(Skt,  textbook  ol  the  sun) .  The  earliest  Hindu 
astnmomy  that  has  been  preserved,  composed 
after  e.300  aj>.  It  was  one  of  fonr  treatises 
and  is  written  in  verse  containing  14  chapters. 
Far  the  adherrats  of  the  Hindu  science  of  astron- 
omy it  yet  remains  the  chief  authority  in  India, 
along  with  the  work  of  Brahmagupta  (q.v.). 
It  is  probable  that  Oreek  astronomy  exercised 
some  mftuence  over  this  as  over  later  Hindu 
works  (m  this  science.  The  Suryaaiddhanta  has 
been  published  repeatedly  in  India,  the  best  edi- 
tions being  those      Hall  and  Deva  Sastri  (Cal- 


cutta,  1869)  and  Drtvedi  (ib..  1911).  It  has 
been  translated  into  English  by  Deva  Sastri  (ib., 
1860)  and  by  Burgess  and  Whitney  in  the  your- 
nal  of  the  Amerioan  Oriental  Society,  vol.  vi 
(New  Haven,  1860).  Consult  Thibaut,  Astrono- 
mie,  Astrologie  und  Hathematik  (Strassburg, 
1899),  and  L.  D.  Bamett,  Antiquitiea  of  India 
(London,  1913). 

SU^A  (Lat.,  from  Ok.  Zovira,  Souaa,  Heb. 
ShUthan,  Pers.  BhOt).  The  capital  of  the  Prov- 
ince of  Susiana  or  Elam  (q.v.)  in  Persia  and  a 
very  important  city  of  the  ancirait  East.  The 
site  is  in  a  plain  in  the  modem  Province  of 
Khuzistan  between  the  Ab  i  Kerichah  (the  an- 
cirat  Clioaspes)  and  the  Shaur  (the  ancient 
Enlons)  <Map:  Persia,  C  5).  It  is  marked 
by  th.9  Bo-ealled  ttmib  of  Daniel,  a  pilgrimage 
shrine  of  repute,  and  by  the  Kaleh  i  Shus  (acrop- 
olis of  Susa),  with  enoasive  rains  titat  CMuist 
of  three  spacious  artificial  platformB  more  than 
100  feet  high.  The  name  of  Susa  occurs  on  As- 
syrian monuments  of  the  time  of  Asurbanipal 
(668-625  B.C.),  who  captured  it  in  645  B.c.  (See 
AssTBiA ;  Saboarafalus.  )  At  first  imder  Baby- 
lonian dominion,  it  came,  at  the  time  of  Cyras 
(q.v.),  under  Persian  rale,  and  the  AchsBmentan 
Idngs  raised  it  to  the  dignity  of  a  metropolis  of 
tiie  Pernan  Empire.  ( See  AcasiCKf  bb.  )  When 
Babylon  had  risen  again  to  importance  under 
Alexander  and  his  successors,  Susa  gradually  de- 
clined. Jn  the  Arab  conquest  of  Persia  it  held 
out  bravely  for  a  long  time,  defended  1^  Hor- 
muzan.  During  the  Middle  Ages  it  was  still  in- 
habited and  known  for  its  manufactures  of  sugar. 
Excavations  by  Williams,  Loftus,  Dieulafoy,  and 
others  have  revealed  a  citadel  of  semldrcular 
form  and  the  remains  of  the  extenrive  colonnade, 
with  a  frontage  of  343  feet  and  a  depth  of  244 
feet,  of  the  great  palace  built  by  Darius  Hystas- 
pis  (q.v.)  and  restored  by  Artaxerxes  Mnemon 
(^.v.),  after  having  been  rained  by  fire  in  the 
reign  of  Artaxerxes  Longimanus  (q.v.).  Cunei- 
form inscriptions,  friezes  of  lions  and  archers, 
finely  colored,  now  in  the  Louvre  at  Paris,  and 
other  remains  have  been  recovered.  Ctmsult: 
Dieulafoy,  I<UoFopoIe  de  Bute  (3  parts,  Paris, 
1888-92);  Billerbeck.  8ltm  (Leipxig,  1893);  J. 
de  M(vgan,  FouiUet  4  Bute  (Parfs,  1900) ;  L.  de 
Millou«,  "  Les  fouilles  de  Suse,"  in  the  Annale* 
du  Mua^  Ouimet,  vol.  xxvi  (ib.,  1907). 

SUSA,  eUSt/zk  (Lat.  8egu»io).  An  episcopal 
city  in  the  Province  of  Turin,  Italy,  32.  mites  by 
rail  west  of  the  city  of  Turin,  on  the  Dora 
Riparia  (Map:  Italy,  A  2).  It  haa  a  triumphal 
arch  44  feet  hl|^,  dedicated,  the  inscription 
reads,  in  8  a-d.  to  Augustus.  Its  cathedral  dates 
from  1029.  It  was  formerly  of  stratwic  impor- 
tance, being  regarded  as  the  key  to.  Uie  Alpine 
roads  over  Mont  Cenis  and  Mont  G«iivre.  Pop. 
(commune),  1901,  4957;  1911,  3874. 

SXTSA,  or  S0US8E.  A  port  of  Tunis,  on  the 
Gulf  of  Hammamet,  in  the  Mediterranean  Sea, 
32  miles  east-northeast  of  Eairwan,  with  which 
it  is  connected  by  rail,  as  also  with  Tunis  ( Map : 
Africa,  F  1 ) .  It  is  anrroonded  hy  old  walls,  and 
its  lofty;  ancient,  and  restored  citadd  is  used 
as  the  French  military  headquarters.  A  large 
modem  town  has  grown  up  north  of  the  old  port, 
whose  harbor,  constmcted  In  1901,  allows  vessels 
of  2S  feet  draft  to  approach  the  quays.  Phos- 
phates, oil,  cereals,  and  esparto  grass  are  the 
chief  exports.  Susa  is  on  the  site  of  the  Roman 
city  of  Hadrumetum.  Pop.>  alwut  27,000,  in- 
eluding  some  6000  Europeans. 

SUftAN^A  {Ok.  Zo^ama,  Boutonna,  from 
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Heb.  thmhan,  lily),  Hibtobt  of,  also  known  as 
The  JuDQicxNT  or  Daniii.  and  u  Susanna  and 
THE  Eldebs.  One  of  three  deuterocanonical  addi- 
tioDS  to  the  Book  of  Daniel  in  the  Greek  Bible, 
the  others  being  The  Song  of  the  Three  Holy 
CMldrm  and  The  Biatory  of  Ba  wd  the  Dragon 
(q.T.)<  The  story  of  Susanna  is  as  follows:  in 
the  early  days  of  the  Babylonian  captivity  there 
lived  a  woman,  Susanna  by  name,  who  was  cele- 
brated for  her  beauty  and  her  virtue.  She  was 
the  wife  of  Joiachim,  a  wealthy  and  respected 
man,  and  daughter  of  a  priest,  Hilkiah.  Two 
elders,  who  were  also  judges  and  held  in  high 
reput^  were  seiEsd  by  desire  for  Susanna  and, 
meeting  each  other  unexpectedly  in  Joiachim's 
garden,  agreed  to  coerce  her.  Susanna  refused  to 
listen  to  them,  and  in  revenge  the  elders  accused 
her  of  adulterous  relations  with  a  young  man 
who  had  fled  wh«a  surprised  by  their  sudden  ap- 
pearance.  She  was  condemned  to  death  on  this 
evidence,  but  Daniel,  then  a  very  young  man,  ap- 
peared  and  undertook  to  prove  Susanna's  inno- 
cence. By  qnsationing  the  witnesses  vpext  and 
showing  discr^ancies  In  their  testimony  he 
aueeeeded.  The  people  applauded  Daniel  and 
put  Susanna's  accusers  to  death.  It  was  prob- 
ably written  originally  in  Aramaic  or  Hebrew. 
Kay  assumes  a  dato  of  e.l36  b.o.,  but  it  may  be 
earlier.  In  most  manuscripts  it  precedes  the 
first  chapter  of  the  Book  of  Daniel,  and  so  we 
find  it  in  the  old  Latin  and  Arabic  versions;  but 
the  Septuagint,  the  Vulgate,  the  Complntensian 
Pcdy^ot,  and  the  Hexa{dar  Syriac  place  it  at  the 
end  of  the  botA  and  redcon  it  as  the  thirteenth 
chi^ter.  Consult:  Fritzsdie,  ApoXwyphen  (Leip- 
zig, 1871) ;  Otto  Ztfckler,  Apokryphen  des  Alien 
TettamenU  (Munich,  1891);  Emil  Kautzsch, 
Apokryphen  und  Peevdepiffraphen  dee  Alien  Tee- 
tamenia  (Tttbingen.  1899) ;  D.  M.  Kay,  in 
Charles,  The  Apocrypha  and  Pteudepigrapha  of 
the  Old  Teeiament  (Oxford,  1913). 

SXTBANKIES  OEEEIKNZSS,  CQ^-xan^nfis  go- 
hlm^Ia  Bee  Ssbbbto  di  Susanna. 

SUSBIOHL,  zSS'Ee-inel,  Fbanz  (1S26-1901). 
A  German  claraical  scholar,  bom  at  Laage  in 
Mecklenbuig-Schwerin.  He  was  appointed  pro- 
feasor  of  classical  philology  at  the  Univerei^  of 
Greifswald  in  1856,  Among  his  works  the  most 
valuable  are:  Die  genetieehe  Bntwiokelung  der 
Platonieohen  PhOoeophie  (1805-60);  text  edi- 
tions of  Aristotle's  Politioe  (with  Oer.  trans., 
1879)  and  EtMea  Nieomaohea  (1880) ;  the  very 
important  treatise,  Cteeehichte  der  grieehiaohen 
lAtteratur  in  der  AUwandrinenseit  (1891^2). 
Ctmsult  J.  E.  Sandys,  A  Hittory  of  OUueioal 
Scholarship,  vol.  iii  (Cambridge,  1908). 

SITSL^,  sOlfri-an.  See  CxnraiTOBK  Insorip- 

SUSITHA.   See  InrrABOD. 

SUSIT^A  VAIXET.  The  main  watershed 
of  the  SuBitna  River,  the  principal  affluent  of 
Cook  Inlet,  Alaska  (Map:  Alaska,  J  6).  It  has 
an  area  of  about  8000  square  miles,  is  fairly 
timbered,  and  has  seeticma  suited  for  agriculture 
and  stock  raising.    The  Susitna  route  of  the 

fmrnment  railway  between  Cook  Inlet  and 
airbanks,  Tanana  valley  (q.v.),  runs  from  the 
head  of  Knik  Arm  westerly  and  northwesterly, 
crossing  the  Little  Susitna,  to  Willow  Creek; 
thence  northerly,  following  the  drainage  of  the 
Susitna  and  Chulitna  rivers  to  Broad  Pass  into 
the  Tanana  valley. 

SUSO,  zSl^tb,  or  SEUSE,  zoi^z«,  Heinbich 
(p. 1296-1 366).  A  German  mystic.  He  was 
bom  at  Ueberlingen,  Baden.    At  the  age  of 


13  he  entered  the  Dominican  Order  and  spent 
most  of  his  life  in  monasteries  at  Constance 
and  Ulm.  He  was  impulsive  and  an  enthu- 
siastic disciple  of  Eckhart  (q.v.),  but  gives  the 
nuwter*s  speculative  ideas  a  ^>iritual  exprea- 
don.  He  was  truly  called  "the  sweet"  Suso  on. 
account  of  his  poetry  and  childlike  religion.  He 
was  not  a  member  of  the  Brethren  of  the  Free 
Spirit,  as  has  sometimes  been  supposed.  His 
Autobiography  and  his  Book  of  Everlaeting  Wie- 
dom  have  been  translated  into  many  languages 
and  are  both  of  unique  importance  for  the  study 
of  the  psychology  of  mysticism.  He  died  at  Ulm 
and  was  iMatified  by  Gregory  XVI  in  IS31.  Con- 
sult H.  Diepenbrock,  Smmneh  8u$o:  Leben  und 
Schripen  (Regensbuig,  1829,  1837,  and  Vienna, 
1863;  new  ed.  by  H.  £.  Bihlm^«r,  Stuttgart, 
1907;  Fr.  trana.  by  Thirot,  Paris,  1899),  and 
R  A.  Vau^ian,  Howe  with  the  Myaiioe  (7tb  ed., 
London,  1805).  A  more  critical  edition  of  Siiso's 
works  is  that  by  Denifie  (Augsburg,  1878-80), 
and  there  is  an  English  translation  {iMoAum, 
1865). 

SUSraNDBD  BATLWAY.    See  Monmlul. 

SITSPEN^ON.  See  Haucont,  AntMpo- 
tione,  Sitepeneion,  Retoluiion. 

SUSPENSION  BAZDGB.    See  BBtDOB. 

SUSFEN^B  (from  Lat.  auependere,  to 
hang).  A  special,  usually  filamentous  organ  de- 
veloped by  and  at  the  base  of  the  embryo,  which 
is  thereby  rdated  more  effectively  to  its  food 

31y.  The  suspensor  chiefly  appears  among 
plante.  See  EuBBTO. 
STIBQTIEHAinrA,  stts'kwfr-hitt'A.  Ahoroogh 
in  Susquehanna  Oo^  Pa.,  2S  milea  southeast  of 
Binghamton,  N.  Y.,  on  the  Susquehanna  River 
and  on  the  Erie  Railroad  (Ml^:  Pennsylvania, 
E  2 ) .  Shops  of  the  railroctd  are  here.  The  in* 
stitutions  include  the  Barnes  Memorial  Hospital, 
public  library,  and  Y.  M.  C.  A.  There  are  manu- 
factories of  metal  goods  and  washing  machines. 
Pop.,  1900,  3813;  1910,  3478. 

SUSQUEHANNA  BIYXB.  A  river  drain- 
ing the  greater  part  of  Pennsylvania  (Bli^i: 
Pennsylvania,  J  S).  It  rises  in  Otsego  Lake, 
central  New  York,  and  flows  southward  in  three 
large  zigzag  bends  across  Poinsylvania  and  into 
Maryland,  where  it  empties  into  the  north  end 
of  Chesapeake  Bay  at  Havre  de  Grace  after  a 
total  course  of  about  500  miles.  It  is  almost 
throughout  a  shallow,  swift,  and  unnavigable 
stream,  but  Its  entire  oonrae  Is  through  scone 
very  populous  industrial  and  minli^  r^ons. 
After  flowing  through  the  norihem  plateau  it 
enters  the  anthracite  districto  of  the  Appalachian 
valley.  First  it  follows  one  of  the  wertem  longi- 
tudinal valleys,  and  then  turning  to  the  south- 
east it  breuu  throuj^  all  the  Appalachian 
ridges,  after  which  it  traverses  the  more  open 
but  still  picturesque  piedmont  plain.  It  receives 
ite  chief  tributaries  from  the  west,  the  Chemung, 
which  joins  It  near  the  New  York  boundary,  the 
large  West  Branch,  200  miles  long,  and  the 
Juniata.  Ite  lower  and  middle  course  is  f<^- 
lowed  by  a  lateral  canal,  but  ite  only  impor- 
tance as  a  waterway  is  for  floating  lumber.  The 
chief  cities  on  its  banks  are  Harrisburg  and 
Wilkes-Barre  in  Pennsylvania,  Port  Deposit  in 
Maryland,  and  Bin^uunton  in  New  York.  The 
principal  eity  on  the  West  Branch  is  Williams- 
port. 

SttSS,  zifB,  Hahb,  also  called  Hans  von 
KuLMBACH  (c.1476-1622).  A  German  histmieal 

gainter  and  engraver.  He  was  bom  at  Knlm- 
Bch  in  Franconia,  studied  at  Nnrerabei:g  under 
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Jacopo  dei  Barbari,  a  Venetian,  and  later 
worked  in  DQrer's  studio.  In  1614  he  went  as 
court  painter  to  Cracow,  where  IS  of  his  paint- 
ings are  precerred,  and  in  1618  he  returned  to 
Nuremberg.  Hie  influence  of  both  his  masters 
can  be  traced-  in  his  works,  that  of  the  Venetian 
being  most  visible  in  the  "Adoration  of  the 
Kings"  (1511,  Berlin  Gallery),  "St.  George" 
(Germanic  Museum,  Nuremberg),  and  the 
"Blessing  of  the  Chalice"  (St.  John's  Chapel, 
Cracow) ;  and  that  of  Dtirer  in  the  "Last  Sup- 
per'' (lb.),  eic^t  aoutes  from  the  "Lives  of  St. 
Peter  and  St  Paul"  (Uffisi  Gallery.  Florence), 
and  his  masterpiece,  the  "Coronation  of  the  Vir- 
gin" (church  of  St.  Sebaldns,  Nuremberg) .  SOsa 
was  one  of  the  most  important  of  Dflrer's  fol- 
lowers. His  color  is  pleasing,  his  light  effects 
often  beautiful,  and  his  rendering  of  material 
fine,  but  his  types  are  often  superficial,  and  he 
lacked  imagination  and  nobility  of  conception. 

SUCnSBX.  A  maritime  county  of  southeast 
England  (Map:  England,  F  0).  Area,  1468 
squani  mUes.  Pop.,  1901,  006,052;  1911,  060,- 
220.  The  South  Downs  traverse  the  county  from 
west  to  east,  ending  about  20  miles  east  of 
Brighton,  in  the  \otty  cliff  of  Beachy  Head,  and 
the  northern  escarpment  of  the  Downs  leads 
down  to  the  fertile  and  richly  wooded  district 
of  the  Weald.  The  chief  rivers  are  the  Arun, 
Adur,  and  Ouse.  A  remarkably  productive  tract 
of  land  extends  west  from  Brighton  along  the 
ooaat  to  the  Hampshire  bordw,  uid  in  the  south- 
east of  tiie  counW  the  rtch  marsh  lands  that 
line  the  coast  make  excellent  pasture  grounds. 
The  Down  luids  are  covered  with  a  fine,  short, 
and  delicate  turf,  on  which  the  well<known  breed 
of  Southdown  sheep  are  pastured.  The  principal 
industries  of  the  county  are  agriculture  and 
cattle  raising.  Thick  beds  of  gypsum  are  worked 
at  Netherfield.  The  fisheries  are  important,  and 
there  are  large  railway  works  at  Brighton. 
Capital,  Chichester.  Bee  Viotoria  Bittory  of  the 
County  of  Suaaear,  vols,  i,  ii  (London,  1906-07). 

SmUSlCANK-HXLLBOIUr,  zgs^n  hel'- 
bOm,  Louis  (  1828-<1908  ) .  A  German  sculptor, 
bom  in  Berlin,  where  he  studied  under  Wredow 
and  where  he  settled  in  1857  after  a  sojourn  in 
Rome  (I852-S6).  Of  his  genre  and  mythological 
subjects,  a  "Drunken  Faun"  (1866)  and  "Sleep- 
ing Beauty"  are  in  the  National  Gallery.  His 
monumental  work  is  represoitad  by  statues  of 
"Frederick  the  Great  in  Youth"  (1862), 
Hall,  Breslau;  "Frederick  the  Great  in  Mid- 
Age"  and  "Frederick  William  III"  (both  1869), 
City  Hall,  Berlin;  "Holbein"  and  "Peter  Vis- 
cher,"  both  in  the  Art-Industrial  Museum,  Ber- 
lin, which  he  helped  to  establish  in  1867.  Suss- 
mann-Hellbom  was  artistic  director  of  the  Royal 
Porcelain  Factory  in  1882-87. 

STTSTEBUA.NN',  sOs't^r-m&n.  See  Loubabo, 
Lahbebt. 

SnSTBIS,  slla'trls.    See  LoMBABn,  Laubebt. 
BUTECBy  aTStS^k.   An  Egyptian  deity.  See 
Bes.  

STTTHUBLANI).  A  county  of  north  Scot- 
land (Map:  Scotland,  D  1).  Area,  2028  square 
miles.  Pop.,  1901,  21,440;  1911,  20,180,  the 
majority  of  whom  speak  Gelic.  The  coast  line 
is  60  miles  in  extent,  and  tlie  shores,  rugged  on 
the  north  and  west,  where  they  are  broken  by 
the  force  of  the  Atlantic,  are  comparatively  fiat 
on  the  east.  The  southern  and  central  r^ions 
of  Sutherkmd  are  the  moat  elevated;  the  prin- 
cipal mountain  pe^  are  Ben  More  in  Aasynt 
(S273  feet)  and  Ben  Clibrigg  (3164  feet).  The 


chief  rivers  are  the  Oikel  and  the  Shin.  Exten- 
sive moors  stretch  across  the  county,  and  the 
rivers  and  lakes,  the  chief  of  which  is  Loch 
Shin,  form  numerous  low-lying  valleys  or 
Btraijis.  In  the  eastern  districts  the  soil  is  very 
fertile,  yielding  all  kinds  of  agricultural  pro- 
duce. Coal,  granites  of  various  colors,  marble, 
limestone,  etc.,  are  found ;  there  are  good  salmon, 
herring,  and  o^er  fisheries.  The  capital  is 
Dornoch.   

SUTHXBLAJTD.  AxEXAimEB  (1833-1910). 
A  Canadian  Methodist  clergyman.  He  was  bom 
in  Wellington  County,  Ontario,  early  became  a 
printer,  and  after  attending  Victoria  CoUe^, 
Cobour^,  was  ordained  to  the  Wesleyan  Metho- 
dist ministry  in  1869.  Subsequently  he  was 
pastor  of  important  churches  in  Hamilton,  To- 
ronto, and  Montreal.  He  was  elected  missionary 
secretary  of  his  church  in  1874  and  displayed 
remarkable  zeal  and  eloquence  as  well  as  busi- 
ness ability  in  e]qiandi[ig  and  consolidating  the 
missionary  iutOTssta  committed  to  his  cluii^- 
An  active  woricer  in  the  temperance  cause,  he 
was  made  president  of  the  Prohibition  Third 
party  in  Ontario.  He  took  a  foremost  part  in 
the  work  of  uniting  the  Wesleyan  Methodist, 
Methodist  Episcopal,  Bible  Christian,  New  Con- 
nexion, and  Primitive  Methodist  denominations 
into  one  Methodist  church  in  1883. 

SUTTTFTRLANP,  Gboboe  (1862-  ).  An 
American  lawyer  uid  l«rislator,  bom  at  Stony 
Stratford,  Buckinghamshire  Eiwland.  His  par- 
ents brought  him  to  the  United  States  in  1864 
and  settled  in  Utah.  He  graduated  from  Brig- 
ham  Young  University  in  1881  and,  in  law,  from 
the  University  of  Michigan  in  1883.  After  1893 
he  practiced  law  in  Salt  Lake  City.  A  stanch 
Republican,  he  was  a  member  of  the  Utah  Sen- 
ate (1896-1900),  a  R^resmtative  in  Congress 
(1901-03).  and  8»iator  (1906-11;  1911-17). 
He  was  r^carded  as  mm  of  the  ablest  lawyers  in 
the  Senate  and  waa  frequently  mentioned  for 
the  Supreme  Court,  but  gained  the  reputation 
of  an  ultraconaervative  in  politics.  Sutherland 
showed  de^  interest  in  irrigation  problems  and 
in  the  conduct  of  foreign  relaticms.  He  was  a 
delate  to  several  Republican  national  conven- 
tions. In  1913  Columbia  University  gave  him 
the  degree  of  LL.D. 

STTTXEJ,  or  SATLEJ.  The  chief  tributary 
of  the  Indus.  It  rises  in  the  southern  part  of 
Tibet  near  the  sources  of  the  Indus  and  the 
Brahmapntra,  and,  after  winding  through  the 
Himalaya  past  Simla,  it  flows  southwest 
through  the  great  arid  plains  of  the  Punjab, 
joining  the  Indus  in  the  southwestern  part  of 
that  province  after  a  course  of  about  950  miles 
(Map :  India,  B  3) .  After  passing  through 
Lake  Manaaarowar  (q.v.)  the  river,  whose  upper 
course  is  very  rapid,  flows  through  a  series  of 
lofty  and  highly  picturesque  mountain  valleys. 
In  the  low  &9m  of  the  Punjab  its  waters  are 
largely  used  for  irrigation,  but  its  volume  is 
nevertheless  almost  equal  to  that  of  the  Indus. 
The  Sutlej  is  the  eastern  and  southernmost  of 
the  Five  Rivers  of  the  Punjab,  the  other  four 
being  its  two  main  tributaries,  the  Beas  and  the 
Chenab,  together  with  two  branches  of  the  latter. 
Below  the  confluence  of  the  Beas  the  river  is 
sometimes  called  the  Ghara,  and  its  lowest 
course,  after  recaving  the  Chenab,  is  called  the 
Panjnad,  or  Five  Rivers. 

STTFBA.  sCCtrft  ( Skt  aUtra,  thread,  dew) .  In 
Sanskrit  literature,  the  technical  name  of  brief, 
aphoristic  rules  and  works  consisting  of  such 
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rules.  Th«  object  of  the  sutrae  is  to  supply  a 
abort  Borrey  of  the  facts  of  any  given  science  in 
a  form  so  brief  that  the  whole  theme  may  be 
memorized.  In  the  later  works  of  this  class 
brevity  and  allusiTeness  are  carried  to  such  an 
excess  that,  but  for  the  aid  of  commentaries 
which  r^fularly  accompany  them,  the^  would  be 
obscure  and  sometimes  absolutely  unintelligible. 
Probably  this  peculiar  style  of  writing  origi- 
nated with  the  mnemonic  methods  of  teaching 
which  have  prevailed  in  India  frmn  early  times. 

The  importance  of  the  sutras  will  be  under- 
stood from  the  fact  that  tiey  form  in  very  early 
times  the  standard  medium  of  most  of  the  ritual, 
legal,  grammatical,  metrical,  and  pbiloeophical 
literature.  The  ritual  sutrasi  known  as  Srauta 
Sutras  and  Grhya  Sitrat,  are  systeinatie  com- 
pendiums  of  the  priestly  saerifieea  and  the  cere- 
monies of  the  householder  respectively.  The 
Dkarma  Butnt,  the  oldest  sources  of  Indian 
law,  are  also  rooted  in  the  Veds  (q.v.).  There 
is  another  class  of  Vedic  sutras,  concerned  with 
religious  practice,  the  Sulva  SUtrae,  of  which 
class  the  last  chapter  of  the  sutra  collection 
of  the  school  of  Apastamba  (q.v.)  is  an  ex- 
ample. Hiese  are  practical  manuals  giving  the 
measurements  of  the  altars,  etc.  They  show 
quite  an  advanced  knowledge  of  getnnetry  and 
constitute  the  oldest  Indian  mathematical  works. 
In  addition  the  systematic  study  of  the  Vedas 
produced  a  series  of  ancillary  Vedic  sciences  in 
sutra  style,  the  so-called  six  Vedangas  (q.v.). 
The  most  important  class  of  these  texts  are  the 
PrStiiSkhya  S&traa,  which  deal  with  accentua- 
tion, pronunciation,  and  other  matters,  hut  are 
chiefly  concerned  with  the  phonetic  changes  un- 
dergone by  Vedic  words  when  combined  in  a 
senciEmce.  llieir  observations  are  so  minute  and 
acute  as  to  approach  the  best  results  of  the 
modem  science  of  phonetics.  A  still  more  im- 
portant branch  of  sutra  literature  is  grammar, 
in  which  the  Hindus  again  surpass  all  nations  of 
antiquity.  The  systematic  analysis  of  words 
into  roots,  siiffixes,  and  inflectional  elements 
evolved  by  Panini  (q.v.)  has  be^  adopted  with 
unimportant  changes  by  modern  grammarians. 

lAter  systematic  philosophy,  which  has  grown 
up  on  the  basis  of  the  theosophic  hymns  of  the 
Veda  and  the  Upanishads  (q.v.),  also  adopts  the 
sutra  style  of  presentation  in  the  six  systems  of 
philosophy.  Even  so  remote  a  theme  as  erotics 
IS  given  in  the  KHma»iltra  (Love  Sutra)  of 
Vateyayana,  who  naively  treats  this  subject  in 
the  form  of  sutra  rules.  In  <me  quarter,  how- 
ever, the  autra  has  abftndoned  its  style  and  has 
become  the  reverse  of  bri^,  for  the  Buddhist 
Sutras,  or  Suttas  (see  Pitaea),  the  sermons  as- 
cribed to  Buddha,  excel  in  prolixity  almost  every 
other  type  of  literature  in  existence. 

BlbUograpliy.  A  good  bibliography  of  sutra 
texts  that  have  been  edited  and  published  may 
be  found  in  A.  A.  Macdonell,  History  of  Sanahrit 
Literature  (London,  1913).  Among  recent  edi- 
tions not  mentioned  in  this  work  are  The  Srauta 
Satra  of  Apastamba  (ed.  by  R.  Garbe,  3  vols., 
Calcutta,  1901-03) ;  The  Brauta-satra  of  Drdh- 
y&yofsa  (ed.  by  P.  N.  Reuter,  London,  1904) : 
Prayog&difikH  of  the  Ahcal&yana  Srauta  SUtra 
(ed.  by  Nyayopadhyaya  and  K&vy&tirtha,  Ben- 
ares, 1907) ;  Der  Araeyakalpa  dee  SUmaveda  {ed. 
by  W.  Caland,  Leipzig,  1908)  ;  Das  VaitanasUtra 
des  Atfiarvaveda  (Ger.  trans,  by  W.  Caland, 
Amsterdam,  1910) ;  Sutras  of  the  School  of 
Einmyakeain  (ed.  by  Oki^ahra,  Poena,  1908- 
16).   Consult  also  V.  Henry,  Les  Uttiratures  de 


I'Inde  (Paris,  1004),  and  E.  J.  Rapson,  Aneietit 
India  (Cambridge,  1914).  

SUTSI,  s!R^tr6  (anciently  STJTItnilE).  A 
town  in  the  Province  of  Rome,  Italy,  29  miles 
northwest  of  Rome.  It  is  intereeUng  for  its  an- 
cient walls  and  gates,  its  Etruscan  tombs,  and 
the  ruins  of  an  amphitheatre  dating  from  the 
time  of  Augustus.  Shtei  ia  known  m  the  scene 
of  the  syno  d  which  ia  1040  dwosed  Popes  Gr^- 
ory  VI  and  Sylvester  III.  Pop.  (commone), 
1901,  279S;  1911,  2942. 

STTTBO,  asiftrti,  Adoiph  Hkinbich  Jobbth 
(1830-97).  An  American  mining  engineer  and 
philanthropist.  He  was  bom  at  Aix-la-Chapelle 
in  Rhenish  Prussia,  came  to  the  United  States 
in  1860,  and  soon  after  wrnt  to  the  Pacific  coast. 
He  was  beet  known  as  the  designer  and  con- 
structor of  the  famous  Sutro  Tunnel,  built  to 
drain  and  ventilate  tiie  mines  of  the  celebrated 
Comstock  silver  lode  in  Nevada.  It  is  20,600 
feet  long  and  cost  about  96,600,000.  It  did  not 
prove  so  valuable  as  had  been  hoped,  but  by 
mvesting  the  returns  which  he  got  from  it  in 
San  Francisco  rea.1  estate  Sutro  became  a  mil- 
lionaire. In  1894  he  was  elected  mayor  of  the 
city  by  the  Populists.  During  his  life  he  made 
numerous  nfts  to  the  city,  and  by  his  will  left 
to  it  a  pant  and  a  library  of  250,000  volumes; 
but  after  his  death  the  estate  was  involved  in 
family  lawsuits,  and  the  library  was  packed 
away  in  storage,  unclassified.  In  the  earth- 
quake and  fire  of  1906  about  150,000  volumes 
were  destroyed.  In  1913  a  settlement  was  made 
by  which  Sutro's  heirs  gave  to  the  State  Li- 
brary the  books  saved  (about  100,000),  on  eoai- 
dition  that  they  be  kept  in  San  Francisco. 

STTTTEB,  tMhW  (from  Skt  M#f,  true  wife) . 
The  practice  which  prevailed  In  India  of  a  wife 
burning  herself  on  the  funeral  pile,  either  with 
the  body  of  her  husband,  or  separately  if  he  died 
at  a  distance.  Suttee  for  the  orthodox  Hindus  is 
based  on  the  injunctions  of  their  sacred  hooks, 
and  there  can  be  no  doubt  that  various  passages 
in  the  Puranas  (g.v.)  and  codes  of  law  counte- 
nance belief  in  \t»  efficacy.  These,  however, 
are  -  all  rathw  late  tents.  Classical  authora 
mention  it  as  early  as  316  B.C.  It  has  been 
referred  to  the  Rig-Veda  as  authority,  and  it 
was  even  thought  that  a  Vedic  v^rse  had  been 
falsified  to  give  support  to  the  practice.  This 
view,  however,  is  untenable,  for  the  Rig-Veda, 
does  not  recognize  the  custom.  Manu  (q.v.), 
the  lawgiver,  does  not  sanction  it  either,  though 
it  was  known  before  his  time.  It  appears  at 
first  to  have  been  a  royal  custom  and  privi- 
lege, afterward  generalized  and  made  IcgiL  The 
custom  was  abolished  by  the  British  in  1829. 
Nevertheless  it  has  continued  to  the  present 
time  in  isolated  parts  of  India,  for  even  as  late 
as  1905  several  persons  who  took  part  in  a 
suttee  in  Behar  were  condemned  to  penal  servi- 
tude. Suttee  is  by  no  means  confined  to  India. 
Under  other  names  the  widow's  death  at  ^e 
grave  of  her  husband  is  known  in  many  parts  of 
the  world,  notably  in  the  Sonth  Pacific,  where 
a  king's  favorite  wives  were  wont  to  let  them- 
selves be  buried  alive  in  his  grave.  Coiuult: 
H.  H.  Wilswi,  Collected  Works,  vol.  ii  {ed.  by 
Rost,  London,  1862);  H.  T.  Colebnx^,  Misoel- 
laneoua  Eesaya,  vol.  i  (new  ed.,  ib.,  1873) ;  J.  C. 
Bose,  The  Hindoos  as  they  Are  (2d  ed.,  ib., 
1884)  ;  Jolly,  "Recht  und  Sitte,"  in  Bahler's 
Orundriss  der  indoarischen  PhUologie  (Strasa- 
burg,  1896) ;  E.  B.  ^lor.  Primitive  Culture 
(4th  ed.,  2  volt..  New  York,  1903). 
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SimSB,  John  Augustus  (1803-80).  An 
American  pioneer,  bom  in  Kandem,  Baden.  He 
WEB  of  Swias  parentage  and  was  educated  at 
tlie  military  oollege  at  Bern.  He  emigrated  to 
America  in  1834  and  became  a  trader  at  Santa 
Fe,  N.  Mex.  In  1838  he  made  hia  way  to  the 
Pacific  ooaat,  thence  to  the  Sandwich  Islands, 
and  finally  to  Alaska.  Obtaining  a  grant  of 
Mexican  land,  he  established  in  1841  a  setOe- 
ment  called  Kew  Helvetia  (Sntten-'s  Fort), 
where  the  city  of  Sacramento  now  stands.  He 
was  Governor  of  the  north  district  of  California 
under  the  Mexicans,  and  alcalde  and  Indian 
agent  after  it  passed  to  the  United  States.  In 
Februaiy,  1848,  gold  was  discovered  on  his 
estate.  The  discovery,  however,  brought  him 
nothing  but  disaster.  Gold  diggers  preempted 
his  lands,  and  exBeat  an  aimnal  poision  of  93000 
granted  him  by  uie  California  Legislature  he 
received  nothing.  He  settled  in  Pennsylvania  in 
1873.  Consult  F.  S.  Dellenbaugh,  Frimont  and 
'49  (2d_ed.,  Xew  Yorli,  1914). 

StJTTMEB,  zvt'ner,  Bebtha  BasonesS  von 
(1843-1014).  An  Austrian  novelist,  especially 
known  for  her  efforts  to  promote  peace.  Born 
at  Prague,  the  daughter  of  Count  Franz  Kinsky, 
she  married,  in  1876,  Banm  Arthur  von  Suttner 
( 18S0-100e)  ,  also  known  as  a  novelist.  In  1801 
she  founded  the  Anstrian  Society  of  Peace 
Lovers  and,  as  its  presidoit,  took  a  prominent 
part  in  the  peace  congresses  at  Rome  (I80I), 
Bern  (1892),  Antwerp  (1894),  and  Hamburg 
(1897).  She  edited  Die  Waffen  nieder!  (Dres- 
den, 1892  et  seq.),  organ  of  the  Peace  Bureau  at 
Bern,  and  in  1905  received  the  Nobel  peace 
prize.  Her  novels  include:  EigK  Life  (1884; 
3d  ed..  1902);  Erzdhlte  Lustgpiele  (1889);  Die 
Waffen  nieder  I  (1889;  38th  ed.,  1007;  translated 
into  many  languages;  in  Eng.,  Lay  Do  ten  Yow 
Armef,  1005)  and  its  sequel  Marthas  Kinder 
(1902);  Babia  aiebente  Liebe  (1905).  She 
also  wrote:  Dot  Matohineneeitalter  (3d  ed., 
1898) ;  Die  Haager  Friedenakonferene,  Tage- 
huchhl&Uer  (1900);  Der  Krieg  und  seine  Be- 
kStnpfung  (1904);  Randglosaen  stir  Zeitge- 
schichte  (1906) ;  Stimmeit  wui  Gestalten  (1907) : 
MeiuOtheit,  BoekgedaiUcm  (1912).  A  collected 
edition  of  her  wwks  appeared  in  12  volumes 
(Dresden,  1906-07).  Her  Metnoirm  (1900) 
were  translated  as  Memoir9  of  Bertha  wm  Sutt- 
ner {2  vols.,  Boston,  1910). 

StTT^N.  A  town  in  Surrey,  England.  11 
miles  south  of  London  and  a  favorite  residential 
district  for  London  business  men.  PtJ^.,  1001, 
17,224;  1911,  21,270. 

SUTTON.  A  town  in  Wimester  Co.,  Mass., 
9  miles  south  of  Worcester,  on  the  New  York, 
New  Haven,  and  Hartford  Railroad  (Map: 
Massachusetts,  D  4).  There  are  manufactories 
of  cotton  goods,  shuttles,  and  ducking.  Pop., 
1900,  3328;  1910,  8078;  1916  (Stote  census), 
2829;    

SUTTON  COIiDTIELD.  A  municipal  bor- 
ough in  Warwickshire,  England,  7  miles  north- 
northeast  of  Birmingham,  of  which  it  is  a  resi- 
dential suburb  (Map:  England,  E  4).  The  chief 
objects  of  interest  are  an  ancient  Eiarly  English 
church,  the  grammar  school  founded  in  1543, 
and  the  celebrated  Sutton  Park,  a  recreation 
ground  of  3500  acres,  these  two  latter  institu- 
tions due  to  the  beneficence  of  Bish<^  Vesey  of 
Hmry  VTII's  reign,  who  also  bequeathed  real 
estate  the  annual  revenue  of  which  is  applied  to 
educational  and  charitable  purposes.  Pop.,  1901, 
14,264;  1911,  20,132. 


SUTTON  nr  ASBfFnSLD.  A  town  in  Not- 
tinghamshire, England,  3  miles  southwest  of 
Mansfield,  known  for  its  hosiery  manufactures. 
It  has  a  church  of  the  twelfth  century.  PtH>., 
1901,  14,862;  1911,  21,708. 

aU  TUNO-P'O,  or  800  T0NO-P'O,  sTO'- 
tOng^py  (1036-1101).  The  name  hy  which  Su 
Shih,  a  Chinese  stateunan  and  poet,  is  beet 
known.  He  entered  public  soriee  in  1060  and 
soon  attracted  the  attoition  of  the  Emperor.  At 
his  own  request  he  was  appointed  Governor  of 
Haogchow  (q.v.).  He  opposed  the  reforms  of 
Wang  An-shio,  then  in  favor  at  the  court,  and 
was  d^aded  in  consequence  and  banished.  On 
the  death  of  the  Emperor  in  1086  he  was  recalled 
to  the  capital,  where  he  filled  several  high  posts, 
becoming  president  of  the  Board  of  Rites  in 
1091.  Hie  sarcasm  of  his  verse,  however,  con- 
tinued to  make  faim  enemies,  and,  being  accused 
of  speaking  ill  of  the  Emperor,  he  was  again 
banished.  A  new  Emperor  having  come  to  the 
throne,  he  was  recalled  in  1101  and  restored  to 
honor,  but  died  soon  after  at  Changchow  in 
Kiangsu.  In  the  estimation  of  the  Chinese,  Sn 
stands  in  the  first  rank  as  a  poet.  An  edition  of 
his  works  in  116  books  was  issued  in  his  life- 
tbne,  and  there  have  been  many  since  then  with 
commentaries  and  new  arrangements.  Copions 
translated  extracts  are  to  be  found  in  Giles, 
Gems  of  Chinese  Literature  (London,  1884), 
and  his  Chmeae  Literature  (New  Yoric,  1001). 

SUTUSE  (frcHu  Lat.  sutwra,  seam,  from 
suere,  to  sew;  connected  with  AS.  attmon,  Eng. 
seic).  A  term  employed  both  in  anatomy  and 
surgery,  tn  anatomy  it  is  used  to  designate  the 
modes  of  connection  between  the  various  bones 
of  the  cranium  and  face.  A  suture  is  said  to  be 
serrated  when  formed  by  tile  miion  of  two  edges 
of  bone  with  projections  and  indentations  (like 
the  edge  of  a  saw)  fitting  into  one  another. 
The  coronal,  sagittal,  and  lambdoidal  sutures 
(see  Skull)  are  of  this  kind.  A  suture  is 
termed  squamous  when  formed  by  the  over- 
lapping of  the  beveled  (or  scalelike)  edges  of 
two  contiguous  bones.  There  are  also  the  har- 
monia  and  schindylesis  sutures,  tiie  former  being 
the  simple  aj^Hisition  of  rough  bony  snr&wss, 
Che  bitter  the  recqition  of  one  bone  into  a  fis- 
sure  of  another.   See  Joint. 

In  surgery  the  word  is  employed  to  designate 
various  modes  of  sewing  up  wounds.  The  term 
is  also  applied  to  a  single  stitch.  Two  main 
varieties  of  suture  are  recognized,  the  con- 
tinuous and  the  interrupted  suture,  and  from 
these  two  a  number  of  modifications  have  been 
made,  of  whidi  the  quill  suture,  button  suture, 
glover's  suture,  quilt  suture,  and  the  Intesti- 
nal sutures  of  Lonbert  and  Dnpnytatni  are  ex- 
amples. A  buried  suture  is  me  which  unites 
some  deeper  structure,  such  as  a  muscle  or  a 
layer  of  fascia,  and  which  does  not  appear  above 
the  skin.  It  is  often  made  of  some  absorbable 
material.  Many  materials  are  at  present  em- 
ployed for  sutures,  such  as  silk,  catgut,  silk- 
worm gut,  horsehair,  kangaroo  t«idon,  and  sil- 
ver wire.  Consult  J.  C  DaCosta,  Modem  Bur- 
fferv  (7tb  ed.,  PhiUdelphia,  1914). 

SU'VA.  The  capital  and  chief  port  of  the 
British  colony  of  the  Fiji  Islands  (q.v.).  It  is 
situated  on  the  south  coast  of  Viti  Levu,  1100 
miles  from  Auckland  and  1540  miles  from  Bris- 
bane. There  is  good  anchorage  in  a  harbor  ac- 
cessible at  all  tides.  There  was  in  191 1  a  Euro- 
pean population  of  1376. 

SUVABOT,  sp-vtl'rdf,  or  SUVOBOV,  Alexez 
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VA88ILIEVITUU,  Counr  (1789-1800).  A  BuBsian 
field  maralial.  He  was  of  Swedish  descent 
and  was  born  in  Finland.  He  Berved  in  the 
campaignB  of  the  Sevea  Years'  War  and  was 
made  a  colonel  in  1762  after  the  battle  of  Ku- 
nersdorf  (17S9).  His  services  in  the  Polish 
War  (1798-72),  in  the  war  against  tiie  Turks 
(1773-74),  In  suppressing  the  uprisii^;  of  Puga- 
tchev,  and  in  suMuing  the  Tatars  of  the  Kuban 
(1783)  gave  him  increased  reputation,  and  be 
rose  to  ^e  rank  of  general.  In  the  Turkish  War 
of  1787-92  he  was  commander  in  chief,  first 
bringing  the  bayonet  into  use  in  the  Russian 
army,  and  decided  by  it  the  battle  of  Kinbxim 
(1787).  At  the  siege  of  Otchakor  (1788).  the 
battie  of  Fokshanv  (1789),  whieh  he  gunad  in 
conjunction  witii  the  Ausfaians,  and  the  deeiaive 
victory  of  i^mnik  (1789),  his  system  of  rapid 
and  rmeated  attadc  by  overwhelming  numbers 
secured  him  success.  For  this  last,  which  saved 
the  AuBtrians  under  the  Prince  of  Scuce-Coburg 
from  annihilation,  Suvarov  was  created  by  Em- 
peror Joeepb  II  a  count  of  the  Empire,  and 
from  his  own  sovereu;n  received  the  title  of 
Count  SnvaroT-RymniKski.  One  of  his  great 
snecesses  was  the  stonning,  in  1790,  of  the  for- 
tress of  Ismail,  where  the  whole  Turkish  garri- 
son was  killed.  He  was  appointed  (1701)  Gov- 
ernor of  the  newl^  conquered  provinces.  In 
1794  he  was  sent  into  Poland,  where  he  com- 
pleted the  annihilation  of  the  Polish  monarchy 
by  a  victory  won  with  Fersen  over  the  army 
of  Kosciuasko,  the  eaptore  of  Praga,  where  a 
masaaere  of  the  Inhatutanta  took  place,  and  the 
oceapatiw  of  Warsaw.  The  grade  of  field  mar- 
shal rewarded  these  sueoesses.  Under  Paul  I  he 
fdX  into  disgrace  (1708)  because  of  his  impa- 
tience with  the  Emperor's  fantastic  militaiy 
r^ulations  and  was  deprived  of  his  rank,  but, 
being  restored  through  English  influence,  he 
commanded  the  army  sent  to  ooOperate  with 
the  Austrians  in  Italy  against  the  Froich.  He 
reached  Verona  in  April,  1790;  compelled  Mo- 
reau  to  retire  behind  the  Adda  after  defeating 
him  at  Oassano  {April  87);  entered  Milan 
(^ril  29);  again  defeated  the  French  under 
Maodonald  at  Uie  Trebbia  (June  17-10),  and  a 
third  time  under  Jonbert  at  Nov!  (August  IS), 
driving  them  out  of  the  whole  of  northern  Italy. 
He  next  mtered  Switzerland  in  order  to  join 
Korsakov  and  effected  a  toilsome  march  across 
the  St.  Gotthard,  in  the  course  of  which  he  lost 
<me-third  of  his  army.  But  Massfoa  defeated 
the  arnn-  of  Korsakor  at  Zorteh  (S^itember 
£S).  and  Snrarov  was  compelled  to  execute  a 
retreat  through  the  Grisons  and  Vorarlbei^. 
For  these  remarkable  services  he  received  the 
title  of  Prince  Italiski.  In  1800  he  was  named 
commander  in  chief  of  the  Russian  armies  and 
ordered  home.  He  arrived  in  the  capital,  where 
he  died  May  18,  1800.  A  monument  was  erected 
in  his  honor  in  1801  at  St.  Peter^urg.  He 
left  an  antobi(wra{>hT  in  French,  which  was 
edited  by  Glinka  (Moscow,  1810).  Consult 
also:  Friedrich  von  Smitt,  BuioorowB  Lebm  und 
Beerziige  (Vilna,  1833-34) ;  id.,  Suunraw  und 
Polem  Vntergang  (Leipzig,  1858-69);  E.  N. 
Macready,  A  Sketch  of  Suwarrow  and  hit  Last 
Campaign  (London,  18S1) ;  Reding- Biber^, 
Der  Zug  Buworowe  dwvh  die  Sdtwei*  (Zuii^, 
1869). 

SnVOBIH,  sS5*yO'Mn,  Auxei  ftcsoBiEvrrcE 
(1834-1012).  A  Russian  journalist  and  pub- 
lisher. He  was  bom  in  the  Qovenunent  of  Voro- 
nedi,  Russia,  and  studied  at  the  Voronesh-Mik- 


hallovsl^  Cadet  School.  In  1866  he  wrote  a 
novel,  Everjfhody,  which  was  destroyed  by  the 
censors,  and  10  years  later  founded  the  most  im- 
portant Russian  daily,  Novoye  Vremya.  In  1872 
he  b^^an  the  publication  of  the  famous  Buixtrin 
Oalet^r  and  in  1881  appeared  his  monthly  IstO' 
ritehetkt/  Veatnik.  Besides  be  published  several 
reference  works  and  "Libraries  of  Russian  and 
foreign  classics  in  hundreds  of  volumes.  Suvorin 
actively  promoted  the  Moscow  Little  Theatre 
and  wrote  plays  for  it,  some  oi  which  (JUep«t> 
Tatiana,  a  comedy,  and  Mtdia,  a  tragsd^)  were 
very  pt^ular. 

BUwAXKI,  sSO-vtll^.  A  government  of 
Russian  Poland  situated  in  the  northeastern  part 
(Map:  Rnsaia,  B  4).  Area,  4763  square  miles. 
The  surface  is  generally  fiat  and  mter^wfaed 
with  lakes.  The  principal  river  is  the  Niemen. 
The  soil  is  mostly  fertile.  About  one-fourth  of 
the  area  is  in  forests,  which  belong  chiefly  to 
the  state  and  are  extensively  exploited.  The 
principal  occupation  is  agriculture.  Pop.,  1012, 
693,000,  half  of  whom  were  Lithuanians. 

SUWALKL  The  capital  of  the  government 
(rf  that  name  in  Rtusian  Poland,  rimated  on  a 
small  tributi^  of  the  Nionen,  606  miles  south- 
west of  St.  Petersburg  (Map:  Russia,  B  4). 
Pop.,  1010,  32,962.  It  was  captured  by  the  Ger- 
mansin  lOlfi.   See  Was  in  EnaoPE. 

SUWAJTEE  (sv-wa'uI)  BIVEB.  A  river  of 
Florida  (Map:  Florida,  C,  D  2).  It  rises  in  the 
Okefinokee  Swamp  in  south  Georgia  and  flows 
southwest,  onptying  into  the  Gulf  of  M^ico, 
12  miles  north  of  Cedar  Keys,  after  a  course  of 
240  miles.  The  scenery  along  its  banks  is  at- 
tractive, and  the  river  has  been  edebrated 
throughout  fJie  eoontry  by  the  song.  Old  Folka 
at  Borne. 

aUWABBO,  sS!^1ril^'^^.    See  Ckbevs. 

STTTEIEATSU,  sOO^yS-mBt'sv,  Ekivcho,  Vis- 
COUKT  (1865-  ).  A  Japanese  statesman, 
son-in-law  of  Marquis  Hirobumi  Ito  (q.v.).  He 
was  bom  in  Fiiknoka  km  and  in  1877  was  civil- 
ian staff  officer  to  the  commander  in  chief  of 
the  army  during  the  Satsuma  Rebellion.  He 
began  his  public  life  as  a  writer  on  the  staff  of 
the  Niohi  NicKi  and  later  was  attached  to  the 
Japanese  L^ation  in  London,  of  which  he  was 
appointed  chancellor.  He  was  a  member  of  the 
Japanese  House  of  Commons  (1800-06),  director 
of  the  L^slative  Bureau  (1802-95),  Minister 
of  Communications  in  the  Ito  cabinet  (1898), 
Minister  of  the  Interior  in  the  Seiyukai  cabinet 
(1900-01),  and  nonofflcial  agmt  in  England 
during  the  Russo-Japanese  War  (1004-05).  He 
was  created  Baron  in  1895  for  distinguished 
service  in  the  Chinese  War  and  Viscount  in 
1907.  He  made  an  English  translation  of  Genji 
Monogatari  and  of  Anderson's  Piotoriat  Japan 
and  published  The  Riten  Bun:  A  Fantaay  of 
Far  Japan  (1905). 

SXTTUTI,  sro-yIlCt«  (Ar.  Aba'l  Fadl  'Abd 
al  Rahman  Jolel  at  din  al  BujfUtl)  (1445-1505). 
An  encydf^sedist  and  the  most  proliflc  writer  in 
Arabic  literature,  ffis  fomily  was  of  Persian 
origin,  but  had  emigrated  to  Egypt,  where  his 
father  was  a  judge  and  professor  at  Cairo. 
Hither  the  son  returned  after  the  usual  travels 
to  Mecca  and  the  centres  of  learning,  and  here 
he  rose  from  one  professorship  to  another.  But 
at  last  bis  arrogant  and  dishonest  conduct  drove 
him  from  his  position,  and  he  died  in  retirement. 
The  production  of  great  numbers  of  bo<rics  seems 
to  have  been  his  aSectation,  and  although  they 
do  not  reveal  genius,  they  are  of  value  for  the 
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encyclopsedio  information  they  contain.  More 
than  500  titles  of  extant  books  of  his  are  eDU- 
merated,  touching  upon  every  subject.  Consult: 
WOBtenfeld,  Die  Oeaohiohtaohreiber  der  Araber 
(GOttingoi,  1888);  C  Brockelmann,  0««o&4ohfe 
der  arabiaohen  Litteratur  (Berlin,  1899) ;  R.  A. 
Nicholson,  A  Literary  History  of  the  Arabs 
(New  York,  1907). 
8UZZAIX0,  sQ'za-ld  or  saV-lO.  Henbt  ( 1876- 
) .  An  American  educator.  He  was  bom  at 
San  Joee,  Cal.,  graduated  in  1899  at  Leland 
Stanford  Junior  UniTersity,  where  he  was  an 
instructor  for  several  years,  and  in  1905  todc 
his  PI1.D.  at  Columbia,  where  he  wats  adjunct 
profetsor  of  elmtentaiy  educatiw  ( 1907-09)  and 

{rofenor  of  Uie  philoBophy  of  education  (190fr- 
S).  In  1900  he  was  made  editor  of  the  Bioer- 
tide  EducationtU  Momogmifh*,  hi  1915  he  ao- 
cepted  the  preodenoy  of  the  State  UniTertity  id 
Washington. 

SVANE,  sTft'ne,  or  SVAHING,  sT&'nlns. 
Hans  (1603-68).  A  Danish  statesman  and 
Lutheran  churchman.  He  was  bom  at  Horsens 
and  was  educated  at  Copenhafsen,  Wittenberg, 
L^den,  OzfonU  and  Paris.  In  1633  he  became 
profeaaor  of  Oriental  languuee,  and  in  1646  pro- 
fessor of  theology,  at  the  University  of  Copen- 
hagoi  and  in  1666  was  made  Bishop  of  Sealand. 
In  ttie  deliberations  of  the  Rigsdag  of  1660  Svane 
was  chiefly  reewmsible  for  ^e  change  from  an 
elective  monarchy  to  a  hereditary  and  absolute 
monarchy.  Aa  a  reward  two  special  offices  were 
created  for  him,  that  of  Archbishop  and  that  of 
president  of  the  acadranio  coniiBtoi7  of  the  uul- 
vertify,  neither  of  which  oflloea  have  ever  since 
been  held  by  a  Danish  eccleeiastic.  In  addition 
he  was  made  a  royal  councilor,  a  member  of  the 
Coimcil  of  State,  and  an  assessor  of  the  Supreme 
Court. 

SVASGA.  Bwftr'gA.  (Skt.,  heaven).  In  Hindu 
mythology,  the  paradise  of  the  god  Indra  (q.v.). 
It  is  the  residence  of  some  of  the  inferior  gods 
and  deified  mortals,  who  there  rest  in  the  shade 
of  five  wwtderfol  trees,  drink  amfiOy  the  beverage 
of  immortality,  and  en|<nr  the  music  of  the 
heavenly  muncians,  the  wndharvas,  and  the 
dancing  of  the  celestial  courtesans,  the  Apsara- 
aaa.  Bvarga  is  situated  on  Mount  Mem  (q.v.) 
and  is  said  to  be  800  miles  In  circumference  and 
80  miles  high.  Its  pillars  are  of  diamonds  and 
its  palaces  of  gold.  Consult  A  A.  Macdonell, 
Vedio  Mythology  ( Strassburg,  1897 ) . 

8VABTX  SUKf  evUr'U  hyk.  Bee  Heibebq 
Laitd. 

SVXABOBG,  ■va'&'bflr-y'.  A  fortress  of  Fin- 
land, Russia.  See  Hblsikgfms. 

SVSABIXE,  BVft'A.-r«OEe.  One  of  the  three 
historical  divisions  of  Sweden.  It  lies  between 
Gtttarike  and  Norrland.  Area,  32,689  square 
miles.   Pop.,  1900,  1,679,964;  1010,  1,735,192. 

SVEHDBOBO,  svfind'bOro.  A  seaport  of 
Denmark,  on  the  southeast  coast  of  the  island 
of  FOnen,  on  the  SvendbOTg  Sound,  27  miles 
south  of  Odense  (M^:  Denmaric,  D  3).  The 
town  occupies  a  charming  site  in  a  hill-encircled 
valley.  The  chief  industries  are  iron  founding, 
tanning,  and  shipbuilding.  Pop.,  1901,  11,631; 
1911.  12,667. 

SVENI>TSBJr,  JoHAw  (Sevebot)  (1840-1911). 
A  Norw^an  violinist  and  composer,  bom  in 
Christiania.  He  studied  at  the  Leipzig  Coneer%-a- 
tory  (1863-67),  toured  extensively)  later  was 
appointed  concert  master  of  the  Leipzig  Euterpe 
concerts,  and  from  1872  to  1877  was  conductor 
of  the  Christiania  Musical  Association.  In  1883 


he  became  court  conductor  at  Copenhagen.  He 
is  one  of  the  most  important  of  Scandinavian 
masters,  although  his  music  shows  few  distinctly 
national  characteristics.  His  works  include 
string  quartets  and  quintets;  two  symphonies,  in 
D  and  B  fiat;  violin  concerto  in  A;  overture  to 
BjOmaon's  drama  Sigurd  Slemhe;  Camaval  it 
Parig,  for  the  orchestra;  Coronation  Martsh,  tor 
Oscar  II;  Wedding  CanMa,  for  chorus  uid  or- 
cheatra;  Carmnval  dew  artietee  norv4gims;  a 
legend  for  orchestra,  Zorahayde;  Norwegian 
rhapsodies  for  the  orchestra;  overture  to  Romeo 
and  Juliet;  Scandinavian  airs  for  string  quar- 
tet;Romance  in  G,  for  the  vUAin  and  orchestra. 

SVEKOAU,  tvin-gam.  A  stnister  character 
in  GcOTge  Du  Mauner's  (q.v.)  novel,  Trilhj/, 
He  possMsed  hypnotic  powos  and  through  them 
toansferred  his  musical  knowledge  to  the  heroine 
of  that  story,  making  her  a  great  singer.  His 
infiuence  over  her  destroyed,  uie  could  no  longer 
sing. 

BVEBBBTTP,  svftr'drvp,  Gbobg  (1770-1860). 
A  Norwc^^ian  scholar  and  statesman,  bora  in 
Namdalen.  Educated  at  Christiania  and  (JOt- 
tingm,  he  became  professor  M  Oreek  at  Copen- 
hagen in  1803.  He  did  mudi  for  the  estabUsb- 
ment  of  Christiania  University,  where  for  many 
years  he  was  professor  of  Greek  and  Latin  and 
later  of  philosophy.  He  was  president  of  the 
Assembly  at  Eidsvold  (May  17-19,  1814)  which 
drafted  the  constitution  of  Norway.  With  C.  M. 
Falsen,  Sverdrup  was  the  leader  of  the  majority 
which  offered  to  Frinoe  Christian  Frederik  the 
crown  of  Nonniy.  His  services  as  member  of 
the  Storthings  of  1818  and  1824  were  als» 
important. 

SVEBDBUP,  JOHAN  (1816-92).  A  Norwe- 
gian statesman,  bom  at  the  ch&teau  of  Jarlaberg. 
He  studied  and  practiced  law,  but  from  1850, 
when  he  was  elected  to  the  Storthing,  gave  bis 
entire  attention  to  politics  and  became  the  leader 
of  the  radical  peasant  party.  As  President  of  the 
Storthing  since  1871  he  vitdentfy  fouriit  against 
the  royal  prerogatives.  He  was  called  to  preside 
over  the  ministry  in  1884,  but  did  not  satisfy  Hhe 
radical  portion  of  his  adherents  and,  yielding  to 
the  combined  attacks  of  the  CtmservatiTes  and 
the  extreme  Left,  resigned  in  1889.  His  work 
greatly  furthered  the  development  of  popular 
government  in  Norway. 

SVEBDBTTP,  Orro  (1855-  ).  A  Norwe- 
gian Arctic  explorer,  born  at  Harstad  Farm,  Dls- 
teict  of  Helgeland.  He  followed  the  sea  at  the 
age  of  17,  was  sidwequently  in  command  of  a 
merchant  vessel,  and  in  1888  joined  Nanscoi's 
expedition  to  Greenland.  In  1893  he  started 
with  Nansen  for  the  North  Pole  as  commander 
of  the  From,  which  had  been  built  under  hia 
supervision,  and  when  Nansen,  in  1895,  left  the 
From  in  an  attempt  to  reach  the  North  Pole  by 
dog  sledge,  Sverdrup,  remaining  with  the  ship, 
brought  her  safe  to  Norway  throu^  the  ice  of 
the  following  years. 

He  led  another  expedition  in  the  From  ( 1898- 
1902)  in  an  unsuccessful  attempt  to  circumnavi- 
gate Greenland.  Unable  to  paas  north  of  Gape 
Sabine,  Smith  Sound,  he  transferred  his  field  of 
operations  the  second  summer  to  Jones  Sound, 
where  his  explorations  and  discoveries  were  no- 
table in  extent  and  in  success.  They  include 
Heiberg  and  Ringnes  lands,  the  most  westerly 
coasts  of  Qrinneir  Land,  and  regions  adjacent  to 
Greely  Fiord.  When  commandbig  an  expedition 
for  the  relief  of  missing  Arctic  explorers,  he  win- 
tered (1914-15)  on  ihe  shOTes  of  Kara  Sea.  He 
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VTote  New  Land:  Four  Tw»  im  the  Arctic  Be- 
gionc  (1004). 
SVET'LA',  Kabouhjl     See  MoUxwrA. 

JOHAJIWA. 

SWABIA,  or  SVABIA  (Ger.  Sckwubm,  lat. 
Suevia).  A  mediieval  duchy  in  the  southwest  of 

Germany.  It  took  its  name  from  the  Suevi,  by 
which  the  Germanic  people  of  the  Alananni 
(q.v.),  who  occupied  Boutaweatem  Germany  in 
the  Uiird  century,  were  also  known.  The  name 
Sueria  alternates  with  that  of  Alonannia  as  the 
designation  of  the  country  in  the  early  part  of 
the  Middle  Ages,  but  the  formw  finally  pre- 
vailed. The  occupied  by  the  Alraunnf 
embraced  western  Bavaria^  WOrttemberg,  Baden, 
Alsace,  and  a  ^eat  part  of  Switzerland.  The 
bulk  of  the  nation  was  subjected  by  the  Franks 
at  the  close  of  the  fifth  century.  a!s  part  of  tbe 
Frankicdi  realm  Alemannia  was  governed  by  na- 
tive dukes,  but  the  duchy  was  abolished  biefore 
tbe  dissolution  of  the  Prankish  Empire.  The 
country  from  which  Alsace  and  part  of  the 
Alpine  territories  had  hem  detached,  and  which 
now  came  to  be  known  as  Swabia,  was  tiiea  placed 
under  the  rule  of  counts  and  mmtii  camera,  and 
for  a  time  it  was  nearly  indepoident. 

In  010  Swabia  was  constituted  one  of  the 
great  duchies  of  the  German  Kingdom.  It  com- 
prised the  re^on  between  the  Rhine  and  tiie  Lech 
and  part  of  Switzerland.  The  office  of  duke  was 
frequently  kept  in  the  royal  family.  In  1070  the 
duchy  passed  to  the  house  of  Hohenstaufen, 
being  bestowed  by  the  Emperor  Henry  IV  upon 
Frederick  ci  Staufen.  In  1096  Frederick  of 
Stanfen  was  oompelled  to  give  up  to  BerUiold  of 
ZRhringro  the  Brrasgau  and  the  Impoial  bailiff- 
ship  in  Zurich.  Under  tbe  rule  of  the  Hohen- 
staufeos,  who  occupied  the  Imperial  throne  of 
Germany  from  1138  to  1254,  Swabia  was  the 
most  wealthy  and  powerful  of  the  German 
duchies.  On  the  extinction  of  the  Hohcaistaufen 
dynairty  in  1268  disintegration  took  place,  and 
the  ducal  vassals  (citiaa,  prelates,  counts,  etc.) 
claimed  Independenee  except  for  their  all^^nce 
to  the  emperors.  The  Count  of  WOrttemberg 
occupied  the  leading  place  among  the  petty 
rulers.  The  numerous  lesser  lords  were  for  tbe 
most  part  obliged  to  accept  the  overlordship  of 
the  house  of  Z&nringen  or  of  Austria.  The  cities, 
of  which  many  had  become  wealthy  and  power- 
ful, were  striving  for  local  independence.  In  1331 
some  of  them  fonned  the  first  Swabian  League. 
In  1405  Wllrttemberg,  Baden,  and  17  cities 
joined  together  in  the  League  of  Marbach.  The 
two  leagues  were  of  little  importance  as  political 
powers,  but  they  paved  the  way  for  the  Great 
Swabian  League,  formed  in  1488,  which  under 
tiie  leadership  of  the  Count  of  WOrttemberg  exer- 
cised administrative  and  judicial  authority  over 
the  whole  country.  Ourmg  this  long  period  of 
strife  a  etmsiderule  portim  of  old  Swabia  had 
passed  into  the  power  of  Bavaria.  In  1512 
Swi^ia  became  one  of  the  10  circles  into  which 
Germany  was  dirided  for  administrative  pur- 
poses by  Maximilian  I.  The  dissolution  of  the 
Great  Swabian  League  took  place  in  1634.  Among 
the  numy  city  commonwealths  which  arose  in 
Swabia  were  Augsburg,  Ulm,  and  Constance 
(qq.v.).  The  souuwestem  Government  District 
of  Bavaria  bears  the  name  of  Swabia  (or  Swabia 
and  Newburg).  Its  capital  is  Augsbui^.  Hie 
beet  general  histMy  is  P.  F.  SttUin,  Qeachichte 
WUrttemhergc  (Gotha,  1882-87).  Consult  also 
Eugene  Schneider,  WUrttembergiadu  Ocaofiiahte 
(Stuttgart.  1800). 


SWABIAf  KoRBUHH  or.    See  CcHOaonT  or 

Swab  LA.. 

SWABIA,  Phiup  of.  Bee  Philip  of  Swabia. 

SWABLIKCOTB,  awMOln-kMi.  A  town  in 
Derbyshire,  En^and,  4  mileB  southeast  of  Bur- 
ton-upon-Trent.  Its  industries  onnpriae  coal 
mining  and  the  various  branches  of  eu^henware 
manufacture.   Fop.,  1901,  18,014;  1911,  18,074. 

SWAHHJ,  8w&-he^i.  A  Bantu  people  of  the 
Kau  District,  Tana-Ozi  Delta,  British  East  Af- 
rica, mingled  more  or  less  in  blood  with  Semites. 
They  are  Mohammedans  and  differ  little  from  the 
Arajba  in  general  culture.  They  number  about 
1,000,000.  ThCT  are  noted  traders,  and  their 
language,  the  Klswrnhili,  is  the  great  medium 
of  mteroourae  throughout  east  CentriU  Africa. 
Consult:  Krapf,  Diotionary  of  the  Suahili  Lan- 
guage (London,  1882) ;  BOttner,  Wdrterbuoh  der 
Suahelieprache  (Berlin,  1890);  Seidel,  Oram- 
matik  der  Suakeliepraohe  (Vi^ma,  1891); 
Steere,  Handbook  of  the  Suxthili  Language  (4th 
ed.,  London,  1894) ;  Madan,  EngliahSviahiU  Dic- 
tionary (C^ord,  1894);  D^unay,  Orammaire 
Kiewohm  (Parhi,  1898). 

SWAIH,  GaOBOE  FnxKOBB  (18S7-  ).  An 
American  civil  oigineer.  He  was  bom  at  Saa 
Francisco  and  was  educated  at  tbe  Massachu- 
setts Institute  of  Technology,  where  he  gradu- 
ated in  1877.  He  then  studied  three  years  in 
the  government  engineering  school  at  Berlin, 
Germany.  Up<m  his  return  he  settled  in  Bos- 
ton, where  he  served  as  professor  of  ciril  en- 
gineering at  the  Inartiitute  of  l^nologr  from 
1887  to  1909  and  after  1887  as  -cmsultuig  en- 
gineer to  the  Afassachnartta  Railroad  Caaaom- 
sion.  He  was  also  made  a  member  in  1894  and 
.chairman  in  1913  of  tiie  Boston  Transit  Com- 
mission. After  1909  he  was  professor  of  civil 
engineering  at  the  Harvard  Graduate  School  of 
Applied  Science.  Swain  was  president  of  the 
American  Society  of  Civil  Engineers  in  1913. 
His  most  important  publicatitm  is  a  "Report  on 
the  Water  Power  of  the  Atiautic  Waterdied" 
(vol.  xvii  of  Tei^  TJnnicd  Btatee  Ocnmm).  He 
wrote  also  Coneervation  of  Wator  hy  Storage 
(1915). 

SWAIN,  Joseph  (1867-  ).  An  American 
educator,  bom  at  Pendleton,  Ind.  He  graduated 
at  Indiana  University  in  1883,  studied  in  the 
University  of  Edinburgh  and  with  the  Astrcmo- 
mer  Roytu  of  Scotland  in  1885-86,  was  professor 
of  mawematicB  in  his  alma  mater  from  1880  till 
1891,  and  in  the  latter  year  was  called  as  pro- 
fessor of  mathematics  to  Leland  Stanford  Junior 
University.  Two  years  afterward  he  returned 
to  Indiana  University  as  president  and  remained 
in  tliat  position  until  1902,  when  he  accepted  the 
presidency  of  Swarthmore  College  in  Pennsyl- 
vania. Dr.  Swain  served  as  preudent  of  the 
National  Education  AssociaU<Hi  in  1913-14. 

SWADTSOH,  WiEUAK  (1789-1865).  An 
En^ish  naturalist,  bom  in  Liverpool.  He  trav- 
eled in  South  America  and  on  his  return  to  Eng- 
land b^n  the  publication  of  works  on  natural 
history.  In  1841  he  «nigrated  to  New  Zealand, 
where  he  became  Attomey-Geueral.  Important 
among  his  works  are:  ZoGlogioai  Illuetratione 
(1820);  Eaotio  Conchology  (1821-22  ;  2d  ed., 
1841) ;  Omithologioal  Drwdnga  (1834-41) ; 
Birde  of  Western  Africa  (18S7) ;  The  NatvnO' 
iere  Guide,  etc.  (1840). 

SWALLOW  (AS.  aunteiw,  Ger.  Se^wabe, 
swallow).  A  ptaaetina  bird  of  the  ftuidly  Hir- 
undinids,  a  fomlly  represented  bv  mai^  ^ilar 
species  in  almost  all  parts  of  toe  world.  The 
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FAMILIAR  SWALLOWS 


1.  WHITE-BELLIED  or  TREE  SWALLOW  (Irido- 

procne  bicolor). 

2.  BARN  SWALLOW  (Chelidon  erythrogatter). 
a.   PURPLE  MARTIN  (Progne lubrt). 


4.  CLIFF  or  EAVES  SWALLOW  (Petrochelidon  luni- 
fron»). 

6.  BANK  SWALLOW  or  SAND  MARTIN  <RiparuKipari«). 
e.   ENGLISH  HOUSE  SWALLOV^(C|i«U<^rt^ti^y^Q 
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birds  prey  on  insectB,  catching  them  in  the  ^r. 
They  have  remarlcable  powers  of  flight,  now  aoar- 
ing  very  high,  now  skimming  near  the  earth,  and 
wheeling  rapidly.  The  bill  is  short  and  weak, 
broad  at  the  base,  and  deeply  cleft,  so  that  the 
gape  is  wide;  the  wings  are  long,  pointed,  and 
more  or  leas  sickle-shaped  when  expanded,  and 
have  only  nine  primaries;  the  Ic^  are  short  and 
weak.  The  tail  is  giNierally  forked,  and  the 
plnmage  is  close  and  glos^.  Hie  family  is  per- 
haps Ute  meet  sharply  denned  and  easily  recog- 
nized of  all  in  the  order.  The  species  are 
about  80,  widely  diffused,  found  in  all  countries 
except  near  the  poles.  In  the  colder  parte  of  the 
world  they  are  summer  birds  of  passage,  migrat- 
ing to  warmer  r^ons  when  winter  approaches. 
Only  eight  species  of  swallow  occur  in  North 
Anurioa,  and  all  but  one  of  these  winter  soutii 
of  the  Untted  States,  thouf^  In  summer  they 
range  to  the  Arctic.  The  largest  species  is  the 
purple  martin;  the  smallest  the  bank  swallow 
(q.v.) .  Perhaps  the  ctmimonest  of  North  Ameri- 
can swallows  IB  the  bam  swallow  (q.v.).  An- 
other swallow  numerous  about  farmyards  and 
bams  is  the  cliff  or  eaves  swallow  {Petrocheltdon 
lunifnmt),  whose  nest  is  the  remarkable  fiask- 
•baped  atviicture  of  pellets  of  mod  ofiem  seoi  at- 
tached in  rows  to  the  ontdde  walla  of  bams, 
near  the  eaves.  Formerly,  as  in  the  case  of 
other  swallows  (see  Babit  Swallow),  this  spe- 
cies bred  in  rocky  places  and  placed  its  nests  in 
large  companies  against  the  faces  of  cliffs. 

A  large  and  handsome  swallow  common 
throughout  North  America  is  the  white-bellied 
or  tree  swallow  (Tadtyoineta,  or  more  correctly 
Iridoproime,  Moolor),  steel  Uue  or  green  abore 
and  pure  white  beneath.  Of  the  same  genus  Is 
the  exquisite  little  vit^et-green  swallow  {Tachy- 
ometa  tfuillatina)  of  the  western  United  Stat^, 
lees  than  5  inches  long;  its  upper  parts  are  vdl- 
vety  green  and  violet  purple,  while  the  under 
parts  are  pure  white.  The  rough-winged  swallow 
(q.v.)  completes  the  list.  South  America  has 
a  large  series  of  swallows  similar  to  those  of  the 
United  States,  and  especially  of  that  group  of 
whidi  the  tree  and  violet-green  swallows  wre  a 
type.  Some  natnr^Iy  breed  in  holes  of  rocks, 
others  in  hollow  trees,  or  form  nests  of  mud, 
straw,  and  feathers  in  some  similar  situation; 
but  nearly  all  abandon  wild  ways  as  the  country 
is  settled  and  place  their  abodes  near  buildings. 
In  Great  Britain  Hirundo  rmtioa,  the  common 
or  chimney  swallow  (to  be  distinguished  fr«u 
the  American  chimney  swift,  q.v.).  Is  much  like 
^e  bam  swallow  and  makes  a  similar  nest,  usu- 
ally placed  under  a  shed  roof,  in  a  half-mined 
bnilung,  or  often  In  a  chinmey.  The  geographl- 
oal  range  of  this  species  extends  over  a  great 
part  of  Europe,  Asia,  and  Africa.  Hie  window 
BWiUlow,  or  house  martin  (Hirundo  urbica),  is 
another  very  common  European  species,  glossy 
black  above,  white  below  and  otf  the  rump,  the 
feet  covered  with  short  downy  white  feathers, 
which  is  not  the  case  in  the  chimney  swallow. 
The  swallows,  because  of  their  insectivorous  diet, 
are  of  consiti^nible  economic  value.  Flies,  moe- 
quitoea,  and  gnata,  as  well  as  many  insects  in- 
rariouB  to  crops,  form  the  bulk  of  their  food. 
The  bam  swallow  is  of  particular  service  about 
fields  of  grass,  where  it  destroys  the  moths  of 
some  of  the  smaller  cutworms  as  they  fly  low 
over  the  grass. 

Consult  Sharpe  and  Wyatt,  Monograph  of  the 
Eirmdmtda,  or  Family  of  Bioallowa  (Ltndon, 
1886-94),  ctntatning  a  description,  with  colored 


plates,  of  all  the  species  of  the  world  and  a  full 
bibliography,  and  general  omitboltmes;  also 
Forbush,  Useful  Birdt  and  their  Protection, 
published  by  the  Massachusetts  Board  of  Agri- 
culture ( Boston,  1013). 

SWAIJtOWTAIL.  Any  member  of  a  family 
of  large  buttei^ies,  Fi^ilionidK,  with  tail-like 
prolongations  of  the  hind  wings.  Black,  yellow, 
blue,  and  green  are  the  prevailing  colors.  About 
35  q>eciee  occur  in  the  United  States.  South 
America  is  most  rich  in  these  buttm^ies.  About 
8S0  species  have  been  described  in  all.  The 
larvffi  of  the  swallowtails  possess  a  curious 
process  on  the  thorax  called  an  osmaterium, 
which  is  usually  retracted,  but  may  be  thrust 
forth  at  will.  It  is  a  Y-shaped  process  and  con- 
tains a  scent  gland  which  emits  a  strong  odor 
when  the  organ  is  thrust  ont.  The  pnpa  is 
placed  with  the  head  upward,  futened  l^  the 
tail  to  the  supporting  object,  and  is  kept  in  place 
by  a  silk  band  around  the  middle  of  the  body. 
( See  BUTTEBFLres  AitD  MoTTHS,  and  Colored 
Plate  therewith,  Fig.  5.)  In  certain  species  the 
males  and  females  differ  so  much  both  in  form 
and  coloration  tiiat  they  might  easily  be  mis- 
taken for  distinct  species.  In  New  Guinea  there 
occurs  a  swallow-tailed  butterfly  ( Omithoptera 
paradiaat)  the  female  of  whidi  is  blaek,  white, 
and  gray,  and  the  male  is  gcAi  andgreen,  with 
very  long  tails  on  the  hind  wings.  The  males  of 
another  species  of  the  same  genus  are  numerous 
and  the  female  is  rare ;  the  proportion  is  said  to 
be  about  1000  to  15.  Not  oalj  does  the  female 
show  sexual  dimorphism,  but  even  considerable 
seasonal  ^morphism.  The  tiger  swallowtail 
{Jaaoniadea  jrlotioiw)  i»  a  North  American  spe- 
cies which  shows  a  striking  sexual  dlm<»phiam 
in  a  portion  of  its  range.  The  form  now  known 
as  Tumua  is  straw-colored  above,  banded  and 
marked  with  black.  In  the  South  and  West 
black  forms  of  Uie  female  sex  occur  and  belong 
to  the  so-called  glauotu  form.  The  caterpillar 
of  these  two  forms  is  dark  green  with  two  purple 
eyespots,  one  on  each  side  of  the  third  thoracic 
segment,  which  are  bordered  with  blade,  yellow, 
aim  black  again  in  turn.  When  not  feeding, 
this  caterpillar  rests  on  a  bed  of  ailk  spun  on  a 
leaf.  The  zebra  swallowtail  (/pMoKdet  ajw) 
presents  one  of  the  most  striking  cases  of  sea- 
sonal dimorphism  known  among  butterflies,  so 
that  until  the  life  histoir  of  this  form  was  known 
three  different  species  had  beat  described  from 
it.  There  are  several  broods  a  season,  and  the 
last  brood  winters  in  the  chrysalis  stage.  Tbe 
butterflies  that  appear  in  the  early  spring  are 
known  as  the  marcellm  form  and  those  tiiat  ap- 
pear later  in  the  apring  as  the  teUmonidea  form. 
The  latter  are  larger  butterflies  with  longer  tails 
and  more  white  than  the  maroellus  form.  (See 
Colored  Plate  of  AumiCAir  Buttebflies.)  All 
the  late  spring  broods  produce  a  third  form 
which  is  still  larger  and  witii  lon{|er  tails.  This 
summer  brood  is  known  as  the  9fiuB  form.  See 
illustration  at  Skippeb. 

SWAXIX)W  THOBN,  or  8u  Buctkthobit 
{BijtpophaS).  A  geous  of  shrubs  of  the  family 
Eheagnacee,  natives  of  Europe.  The  commonest 
species  {HippophaS  rhamnoide$)  is  a  spiny 
shmb  often  planted  for  ornament  in  sandy  soil, 
especially  near  the  sea.  It  is  valued  for  its 
silvery  leaves  and  yellow,  acid,  mie-seeded  ber- 
ries, which,  besides  being  attractive,  are  useful 
for  sauces  and  jellies. 

8WAIJ1OWWOBT.   See  Abclepias. 

SWAMKBSBAK,    swBm'mer-dam,  Jan 
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( 1637-80) .  A  Dutch  naturalist,  bom  in  Amster- 
dam.  He  studied  medicine  at  Leyden,  but  de- 
voted most  of  hia  life  to  the  study  of  inaecta  and 
other  animala  He  was  a  skilled  dissector  of 
small  animals  and  was  the  father  of  the  scientific 
study  of  the  morphology  and  metamorphosis  of 
ineeeta.  He  first  made  a  natural  elawflcation 
of  insects  by  distinguishinfi;  between  those  which 
have  a  complete  metamorphosis  and  those  which 
hare  not.  He  wrote:  Tractatua  de  Betpiratione 
uaugue  PuUnomtm  (1667);  Allgmneene  verhan- 
deling  van  bloedelooae  diertjea  ( 1669 ) ;  B^lia 
Vaiwrte,  aive  Bistoria  Inaeotorum  in  Oerias 
Clattes  Redaata  (ed.  Boerhaave,  1737-38). 

SWAJCP  (AS.  fioom,  swamp,  MHG.  neom. 
swamp,  Ger.  jSaftiramm,  sponge).  An  area  of 
wet  ground  usually  ooTered  mth  certain  coarse 
grass ca,  trees,  and  other  plants  peculiar  to  such 
land.  Drainage  seems  to  be  the  principal  con- 
trolling factor  in  producing  typically  different 
swamps.  In  undrained  swamps  acids  and  oth«r 
products  of  plant  decay,  together  with  various  root 
excretions,  accumulate,  while  the  soil  is  relatively 
cold  and  poorly  oxygenated ;  hence  conditions 
are  relatively  tmfavorable  for  plant  growth,  and 
moay  xerophytes  (q.v.)  are  foimd  in  such  places. 
River  swamps,  being  conqMun^iTely  well  dnined, 
afford  sane  lavDrame  habitats  ana  are  dmninated 
by  hydrcq>hytes  (q.v.).  Swamps  abounding  in 
xerophytic  plants  are  peat  bc^  or  moors  and 
salt  marshes.  In  the  latter  many  of  the  plants 
are  succulents,  while  the  coarse  grasses  resemble 
those  of  the  prairies.  (See  Hw>phttes.)  In 
mangrove  swamps  xerophytic  leaf  structures, 
kneelike  processes  from  the  roots,  supposed  to  be 
of  advantage  in  aeratint  and  viTiintfy  (q.T.)» 
are  anuH^  the  most  interesting  features.  Cy- 
press swamps  of  the  southern  United  States 
show  many  similar  [Aenomena.  (See  Ctpbess.) 
All  swamp  plant  associations  may  be  considered 
OS  ephemeral,  the  areas  becoming  grassland  or 
forest  with  the  development  of  the  drainage. 
Consult  Eugenius  Warming,  (Booloyy  of  Plmtt 
(new  ed.,  &ford,  1909). 

SWAXP  mUB,  or  BAUsmoHA.  A  deer  of 
northern  India,  of  ratlier  large  axe,  with  nnooth 
and  somewhat  flattoied  antlers,  with  a  promi- 
noit  brow  tine  and  sometimes  16  to  20  points. 
It  is  a  grazer,  keeps  in  the  outskirts  of  the 
woods,  and  on  grassy  lands  and  in  winter  gathers 
into  small  bands.  Its  scientific  name  is  Cervua 
duvauoeli.  Consult  R.  'Lyddcker,  Deor  of  All 
Lnnda  (London,  1898),  and  id.,  The  €kme  Ani- 
mate of  India,  Burma,  Jfolowa,  and  Tibet  {ih^ 
1907). 

SWAHF  HABB,  or  Swauf  Rabbit.  A  hare 
of  the  swamps  of  the  lower  Mississippi  valley 
(Leptta  aquatioua),  24  inches  long,  finely  mottled 
above  with  buff,  rufous,  and  black,  and  more 
huffy  than  the  cottontail;  belly  and  underside 
of  tail  pure  white.  Its  habits  are  little  known. 
Of.  Mabsh  Habb.  ; 

SWAKP  HOHBTS0O1XB.    See  Bomr- 

BUCKU. 

SWAHF  OAZ.   See  Cabuabika, 
8WAKFS00TT.     A  town  in  Essex  Ca, 

Mass.,  adjoining  Lynn  and  13  miles  from  Bos- 
ton, on  Massachusetts  Bay,  and  on  the  Boston 
and  Maine  Railroad  {Map:  Massachusetts,  F 
3).  It  is  attroctivdy  situated  and  is  known  aa 
a  summer  resort,  lliere  are  two  parks  and  a 
public  library.  The  Phillips  School  is  the  most 
prominent  building  alone  the  shore.  Fishing 
is  of  some  importance,  but  the  community  is 
engaged  largely  in  the  industries  of  Lynn  (q.v.). 


The  town  includes  several  villages.  Pop.,  1900, 
4548;  1810,  6204;   1916   (State  census),  7345. 

SWAKF  WAKBLEB.  A  large  genus  {Hel- 
mmthophUa,  or  more  correctly  Vermivora)  of 
American  warblers  (q.v.),  so  called  because  of 
their  fondness  for  low,  swampy  places.  They 
ore  small,  trim,  insectnsatdiing  migratory  birds 
prevailingly  gray  or 
green  and  yellow  in 
color,  and  most  of  them 
breed  north  of  the  United 
States  and  winter  in  the 
tropics.  A  good  example 
is  the  golduiwing  (Ver- 
mivora  ohrjfuoptera) , 
which  is  gray  on  the  «,u«mwihq. 
upper  parts  and  white  he- 
low,  witti  the  thitM^  and  auricular  rwion  bladi, 
and  a  conspicuous  yellow  patch  on  the  wing. 

8WAV  (AS.,  OHG.  swan,  Ger.  SchtDon,  swan; 
probably  connected  with  Lat.  tonus,  sound,  Skt. 
avtm,  to  resound).  A  water  bird  of  the  duck 
family,  the  seven  species  of  which  constitute 
the  subfamily  Cygninc  To  six  of  these,  Eng- 
lish omithologistB  give  the  generic  name 
Vjfgnua,  while  the  Americans  call  them  Olor. 
Swans  are  larger  in  body  tiian  geese  and  are 
rec<^paizable  by  fhelr  long  arched  nedcs,  en- 
abling them  to  reach  food  on  the  bottom  of 
streams  and  shallow  ponds  without  divine. 
They  nest  mostly  in  high  latitudes,  eonstruci- 
ing  on  the  ground  a  rude  receptacle  of  rushes 
and  the  like  for  the  half  a  dozen  greenish  eggs. 
They  feed  chiefly  on  vegetable  substances,  as  the 
seeds  snd  roots  of  aquatic  plants,  but  also  on 
fish  wawn,  of  which  the^  are  great  destrcqrers. 
They  hiss  like  geese  and  strike  with  their  wings 
in  attack  or  defense. 

The  typical  and  most  fttmlllar  example  of  the 
tribe  is  the  tame  or  mute  swan  (Oygnua,  or 
Olor,  oior),  which  is  about  6  feet  in  entire  length 
and  weighs  about  30  pounds.  It  is  known  to 
live  for  at  least  60  years.  The  male  is  larger 
than  the  female.  The  adults  of  both  sexes  are 
pure  white,  witii  a  reddish  bill;  the  young 
(c^ets)  have  a  dark  bluish-gray  plumage  and 
lead-colored  bill,  surmounted  by  a  black  knob 
at  the  base  of  the  upper  mandible,  and  with  a 
black  nail.  (See  Colored  Plate  of  Watb 
BmDB.)  In  its  wild  state  this  species  is  found 
in  eastern  Europe  and  in  Asia;  in  a  half-do- 
mesticated state  it  has  long  been  a  common  orna- 
ment of  ponds,  lakes,  and  rivers.  It  has  a 
soft  low  Toic^  plaintiTe,  and  with  UtUe  va- 
riety, heard  chi^y  when  it  Is  moring  about 
with  its  young. 

Swans,  according  to  the  law  of  England,  are 
birds  royal;  those  actually  kept  by  the  crown 
had  a  mark,  and  the  King's  swanherd  tmce  waa 
an  important  person.  The  rc^l  swans  of  the 
Thames  are  so  marked  to  this  day  by  notehes 
and  lines  cut  upon  the  beak,  and  the  process  of 
collecting  and  marking  them  annually  fs  called 
upping.  Other  Old  World  swans  are  the  whoi^ 
ing  swan,  Bewick's  swan,  and  the  aberrant  bla» 
swan  {Chmopia  atmta)  of  southern  and  western 
Australia  and  Tasmania,  which  Is  comporatiTely 
small  and  deep  black  esoc^t  the  white  wing 
quills  and  the  red  bill. 

The  North  American  swans  are  three  in  num- 
ber. The  most  common  species  (Olor,  or  Oyg- 
nut,  oolumbianus)  breeds  in  the  Far  North  and 
ie  seen  in  the  United  States  only  on  its  migra- 
tiona,  which  extend  to  the  Gulf  of  Mexico,  and 
it  is  very  rare  east  of  the  Alleghanies.  The 
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trumpeter  swan  (Olor,  or  Oygmt*,  bwsoinatctr) , 
noted  for  its  aonorous  cry,  breeds  from  Iowa 
and  Dakota  northward  and  winters  Bouthward 
to  the  Oulf.  It  is  one  of  the  lai^est  species, 
measuring  5%  feet  in  length.  It  u  exmmely 
rare  and  apparently  on  the  point  of  extinction. 
The  black-necked  swan  is  a  South  American 
qMcies.  Consult  C.  W.  Beebe,  "The  Swans," 
in  Tenth  Annual  Report  of  the  New  York  Zo- 
ologwal  Society  (New  York,  1906).    See  Duck. 

bWAN,  Josn  Macallan  (1647-1910).  An 
eminent  £ngli^  painter  and  sculptor.  He  was 
bora  at  Old  Brentford,  studied  at  the  Lambeth 
and  Academy  schools,  London,  and  In  Paris 
with  Gflrtaie  and  Frftniet,  and  was  influoiced  by 
Bam.  In  1889  an  oil  painting,  "The  Prodigal 
Son"  (Tate  Gallery),  esUhlished  his  reputation. 
Hie  sculptured  works — in  nearly  every  material 
~are  ueoally  studies  of  the  fdine  family,  and 
his  modeling  is  brcHBwi,  flexible,  and  realistic. 
"The  Jaguar,"  "Puma  and  Macaw"  (1900), 
"Wounded  Le<q>ard,"  and  "Leopard  Running" 
(1809),  are  eq>eciaUy  important.  His  subjects 
in  oil  include  animals,  figures,  and  land8(»pes 
and  are  distinguished  by  massive,  simple  treat- 
ment and  a  strongly  imaginative  element,  the 
color  low  in  tone  and  well  modulated.  Notable 
paintings  are:  "Ocelot  and  Fish";  "Tigers"; 
"Tigers  Drinking"  (Henry  Prick,  New  York) ; 
"Ceylon  Leopai^s"  (National  Gallen^,  New 
South  Wales) ;  "Puma  and  Macaw"  (Cfeorge  J. 
Gould,  New  York);  "Panthers  Resting"  (Tate 
Gallery).  Swan  was  elected  to  the  Royal  Acad- 
emy in  1905  and  reoelTed  numerous  honors,  in- 
cluding gold  medals  at  Munich  and  Parts 
(1900).  Consult  Baldry,  /.  M.  Swam,  RJ.. 
(New  York,  1905). 

SWAN,  Snt  Joseph  Wilsoh  (1828-1914). 
An  English  Inventor,  born  at  Sunderland  and 
there  educated.  He  made  several  inventions  of 
great  value,  among  them  the  carbon  photo- 
graphic process  called  autotype,  a  miner's  elec- 
tric safety  lamp,  improvementa  in  electro  metal- 
lurgical deposition,  Dut  most  notable  of  all  an 
incandescent  electric  lamp.  In  1879  be  exhibited 
a  lamp  with  a  filament  of  carbon  in  a  vacuum 
bulb  and  followed  this  by  various  improvements. 
These  inventions  brought  him  many  honors,  in- 
cluding a  fellowship  in  the  Royal  Society  and 
fcnightliood  (1904). 

SWAS,.  KniQHT  or  thb.  A  very  old  and 
popular  myth  found  in  French,  Gomaai*  and 
English  medieval  romances,  first  meatitmed 
William  of  Tyre  about  1180.  Helias,  Knight  of 
the  Swan,  is  one  of  eight  children  of  Oriant  of 
Lilefort.  Seven  are  changed  to  swans,  one  draw- 
ing the  hero  in  a  boat  to  become  champion  for 
Clarissa  of  Bouillon,  the  ancestor  of  Godfr^, 
thus  connecting  the  story  with  the  Crusades. 
After  marriage  the  knight  departs  when  his  wife 
breaks  the  taboo  tm  turn  name,  a  Grail  feature 
eonunoa  to  all  variants,  as  Lohmtgrin,  showing 
its  partly  Celtic  origin.  The  scene  is  generally 
on  the  lower  Rhine,  connecting  it  with  the  dukes 
of  Braliant  and  Cleves,  whose  symbol  was  a 
swan.  Consult  W.  W.  Newell,  Legend  of  the 
Holy  Orail  (Cambridge,  Mass.,  1902),  and  R. 
Jafi^y,  Ttao  Knightg  of  the  Swan  (New  York, 
1910).   See  Chzvalub  av  Ctons. 

eWAX,  Osom  or  tbx,  A  reUgious  associa- 
tion of  prinoee  and  nobles  formed  in  1440 
Elector  Frederick  II  of  Brandenburg  for  benevo- 
lent purposes.  It  was  eztingoishea  during  the 
R^ormatioD,  but  was  renewed  in  1843  by  Fred- 
erick William  IV  of  Prussia  as  an  association, 
Vol.  XXI.-46 


open  to  men  and  women  of  all  creeds,  for  the 
amelioration  of  physical  and  moral  ills. 

SWANUOTE,  8w6n''m&t.   See  Fobest  Laws. 

SWAN  PAN.  A  Cbineee  calculating  device. 
See  Caloulatikg  Machiwis. 

8WAK  BZVBB^  A  small  river  of  Western 
Australia  entering  the  Indian  Ocean  at  Freman- 
tle,  12  miles  below  PerUi.  It  is  navigable  to 
vessels  of  light  draft.  On  ita  banks  tiie  first 
British  emigrants  landed  and  founded  in  1829 
the  Swan  River  Colony,  which  formed  the  nuelms 
of  the  State  of  Western  Australia. 

SWAN&   See  Suaotiianb. 

SWANSEA,  swML  A  na|N«t  in  Glamor- 
ganshire.  South  Wales,  at  ^e  month  of  the 
Tawe,  60  miles  west-northwest  of  Bristol  (Map: 
Wales,  B  6).  Swansea  is  the  chief  seat  of  tne 
tin-plato  trade  of  England  and  one  of  the  most 
iraportant  copper  smelting  and  refining  centres 
in  the  world.  The  vast  resources  of  the  sur- 
rounding coal  field  began  to  be  exploited  about 
1830,  and  since  that  time  the  progress  of 
Swansea  haa  made  It  noct  to  Cardiff  the  most 
importantr  town  in  South  Wales.  The  principal 
edifices,  for  the  most  part  of  modem  construc- 
tion, comprise  a  guildhall  with  the  crown  and 
law  courts  and  municipal  offices,  the  Royal  In- 
stitution of  South  WflJes,  the  grammar  school 
founded  in  1682,  a  good  public  hall,  and  a  spa- 
cious and  well-arranged  infirmary.  The  harbor 
is  formed  by  piers  of  masonry  projecting  trwa 
either  side  of  the  mouth  of  the  Tawe  into 
Swansea  Bay,  a  wide  inlet  of  the  Bristol  Chan- 
nel. The  total  tonnage  entered  and  cleared,  ex- 
cluding ooaatwise  vemls,  was  4,902,000  in  1913. 
In  the  immediate  vioini^  are  smelting  works, 
in  which  many  thousands  of  ttma  of  copper  ores, 
silver  orm,  and  zinc  ores  are  smelted  annually. 
The  total  amount  of  coal  exported  from  Swansea 
in  1913  amounted  to  4,451,697  tons,  valued  at 
(16,734,070.  Swansea  owes  its  origin  to  a  castle 
erected  in  1099.  In  1260  the  castle  was  burned 
down.  It  was  twice  ndrailt,  but  was  finally  dis- 
mantled by  the  Kirliamentarians  in  1647  and  is 
now  an  interesting  ruin.  Pop.,  1001,  94,614; 
1911,  114,663. 

8WANS0N,  swfin'son,  Claude  Augustus 
(1862-  ).  An  American  lawyer  and  legis- 
lator, born  at  Swansonville,  Va.  He  was  edu- 
cated at  Randolph-Macon  Collie  (A.B.,  1885) 
and,  in  law,  at  the  University  of  Virginia. 
He  afterward  praetieed  law  at  Chatiiam.  A 
Democrat,  he  served  as  a  member  of  Congress 
from  1893,  resigning  in  1906  After  being  elected 
Governor  of  vu|^ia.  His  four-year  term  in 
this  office  was  generally  regarded  as  able.  In 
1910  he  was  appointed  to  fill  an  unexpired  term 
as  United  States  Senator,  and  the  next  year  he 
was  elected  for  a  full  term.  He  was  considered 
a  conservative  in  politics,  bat  supported  Presi- 
dent Wilson.  He  was  enairman  of  Committee 
on  Public  Grounds  and  Buildings  after  1913. 

SWANTON,  swOn'tou,  John  Reed  (1873- 
) .  An  American  ethnologist,  bom  at 
Gardiner,  Me.  He  was  educat^  at  Harvard 
(A.B.,  1806;  Ph.D.,  1900)  and  studied  also  at 
Columbia  from  1898  to  1900.  Thenceforth  he 
was  comiected  with  the  Bureau  of  American 
Ethnology,  Washington,  D.  C.  In  1909  he  served 
as  presment  of  tiie  Folk  Lore  Society  uid  In 
1910  became  an  associate  editor  of  the  American 
Anthropologist.  His  publications  include:  Oon- 
tributions  to  the  Ethnology  of  the  Baida  ( 1905) ; 
Haida  Tesota  and  Myths  (1906) ;  Haida  Te<fftB— 
MatMt  Dialect  (1908) ;  Tli»git  Mytht  and  Teats 
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(1900)  -,  Indiam  Tribea  of  the  Lower  Jficmmppi 
Valley  and  Adjacent  Coast  of  the  Gulf  of  Memco 
(1911). 

SWAKWICXf  bwOd^  Anna  ( 1813-49 ) .  An 
En^iBh  author  Mid  {eminiat,  born  in  LiverpooL 
In  Berlin  ahe  atudied  Oernuui,  Oredc,  and  He- 
brew, and  after  settling  in  London  took  up 
mathematics  also.  Her  volumee  of  translations 
appeared  as  Selections  from  the  Dramas  of 
Qoethe  and  BolUUer  <I843)  ;  Faust,  Taeso, 
Jphigenie,  and  Egmont  (1860) ;  complete  trans- 
lation of  ..EBGhyluB  (1873) ;  Faust  (1878).  Both 
in  the  case  of  Goethe  and  of  .^schyluB,  her  trans- 
laUonfl  atill  remain  of  the  beat.  She  also  as- 
sisted in  the  founding  of  Girton  College  and 
Somerville  Hall,  Cambridge;  advocated  the  study 
of  English  literature  in  the  universities;  and 
signed  John  Stuart  Mill's  petition  to  Parlia- 
ment for  the  political  enfrancnisement  of  womai. 
To  the  feminism  of  her  time  her  career  was 
notably  stimulating.  Besides  her  translations, 
Miss  Swanwick  published  several  books  of  her 
own  writing.  Ccmsult  Mary  L.  Brne^  Anna 
Bwanwiek  (London,  1903). 

SWABTHXOBB  (swArtVuiOr)  OOIXBOS. 
A  coeducational  institution  for  hi|^er  educa- 
tion founded  in  1864  by  members  of  the  Society 
of  Friends  of  Swarthmore,  Pennsylvania.  Until 
1903  the  college  conferred  the  d^reee  of  Bache- 
lor of  Letters  and  Bachelor  of  Science.  In  that 
year  degrees  of  Bachelor  of  Arts  and  Bachelor 
of  Science  in  engineering  were  made  the  only 
ones  given.  In  1012  the  degree  of  Bachelor  of 
Science  was  abolished  and  since  Uiat  time  tiie 
degree  of  Bachdor  Arts  is  the  degree  cm- 
ferred  in  all  departments.  The  work  is  partially 
elective.  The  degree  of  Master  of  Arts  and  the 
de^nrees  of  civil,  mechanical,  and  electrical  en- 
gineers are  given  for  advanced  work.  In  1916 
there  were  44S  students  in  all  departments  with 
44  acting  instructors  and  S  emeritus  professors. 
The  college  library  contained  26,000  volumes. 
The  productive  funds  amount  to  $1,600,000,  and 
the  annual  income  to  about  $168,000.  The  total 
value  of  the  college  property  is  $1,800,000. 
During  1015  two  swimming  pools,  one  for  the 
women  and  one  for  the  men,  were  added  to  the 
gymnasium  buildinv.  In  the  same  year  the 
^roul  Astronomical  Observatory  was  finished. 
The  eqnipmoit  of  thfs  includes  a  telescope  with 
an  equatorial  refractor  of  24"  aperture  and  36' 
foeal  loigth.  The  president  in  1016  was  Joseph 
Swain,  M.S.,  LLJ). 

SWAS'TIKA  iBkt.  avattika,  of  good  for- 
tune).    A  ^Ifot  or  four-foot  cross,  a  mono- 

Sammatio  sign  having  fonr  branches,  of  which 
B  ends  are  bent,  generally  at  right  angles, 

thus  or  .   In    one    form  or 

another  it  has  been  used  as  a  symbol  of  welfare 
from  a  very  early  iime.  The  sign  appears  in  a 
variety  of  modifications,  often  connected  iu  a 
ctmtinnouB  scroll,  of  which  there  are  two  types, 
the  European  and  Asiatic,  and  the  American, 
•B  illustrated  by  the  diagrams. 

niongh  the  awastlka  has  been  found  in  En- 
rope,  Asia,  and  America,  it  seems  to  have 
been  unknown  to  Oceania;  at  least  up  to 
I0I6  no  examples  had  been  found  there.  There 
Is,  fnrthennore,  no  evidence  to  show  that  it 
was  current  as  a  native  symbol  in  Egypt,  Baby- 
lonia, Assyria,  Phcenicia,  or  (till  a  late  period) 
in  Persia.  It  was  adopted  as  a  sacred  symbid 
by  both  Jainism  (q.r.)  and  Buddhism  (q.r.) 


and  its  presence  in  China,  Japan,  and  Tibet  can 
easily  be  explained  as  due  to  the  lattw  rdtgion. 
The  swastika  is  first  maitioned  in  India  by 


■uaopBui  Am  ASIATIC  taaams. 

Panini  (q.v.)  in  the  fourth  century  B.C.,  and 
appears  to  have  been  a  simple  cross,  as  in  crossed 
arms.  Many  of  the  swastikas  found  at  His- 
sarlik  (ancdent  Troy)  were  probably  not  true 
swastikas.  They  are  not  found  befwa  the  third 
city.   Its  original  significance  is  unknown,  but 


AUWUCAK  BERIKA. 

it  has  been  the  object  of  endless  Bpeculation. 
Some  scholars  see  in  the  swastika  a  solar  symbol, 
which  represrats,  in  its  so-called  female  and  male 

forms,         and         respectivefy,  the  annual 

circuits  of  the  sun  to  north  and  south,  or  its 
daily  course  across  the  sky.  The  swastika  has 
also  been  interpreted  in  other  way%  as  a  wind 
s^bol,  an  earth  ^mbol,  an  emblem  of  produe- 
tivify,  a  phallic  emblem,  etc.  Temple  r^ards 
it  as  iu  origin  merely  decMative,  and  su^^ests 
that  the  running  de^^  may  have  been  taken 
from  a  coil  of  string.  In  the  opinion  of 
d'Alviella,  who  calls  it,  from  its  shape,  gam- 
medion,  the  swastika  was  chiefly  talismanic. 
It  has  been  derived  by  some  from  Uie  cross; 
by  others,  frmn  the  eintle;  it  has  also  been  re- 
garded aa  UL  erolntim  from  the  lotos-petal  in 
architecture;  and  as  a  mjntio  design  it  has  been 
associated  with  fire  and  with  water.  The  sun 
and  fecundity  are  its  most  probable  sources,  if 
it  had  any  meaning  beyond  that  of  an  ornament 
bectnning  a  mystic  sign.  The  swastika  i^ipeared 
first  in  the  Bronae  age,  ud  occurs  in  the  Swiss 
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lake  dwellings,  but,  according  to  the  discover- 
ies of  Chantre,  it  seems  to  have  originated  in' 
the  region  of  the  Caucasus.  In  the  historic 
period  it  is  found  in  Japan,  Korea.  China,  Tibet, 
Armenia,  Asia  Minor,  Greece  and  its  islands 
{especially  Cyprus  and  Rhodes),  Italy,  France, 
Germany,  Russia,  Scandinavia,  Great  Britain 
(perhaps  only  under  Scandinavian  influence) , 
North  America  (in  the  mounds  of  Ohio,  Ten- 
nessee, Miasissippi,  Alaska),  Mexico,  and  South 
America  (e.g.,  Brazil).  In  assigning  its  origi- 
nal home,  it  must  be  remembered  that  no  ease 
of  Oriental  swastikas  precedes  the  period  of 
Gredc  influence  in  India.  It  seems  probable  that 
d'Alviella  may  be  right  in  ascribing  an  eastern 
onlgration  from  a  western  centre,  if  not  fnmt 
Troy  itself.  It  is  said  that  there  is  in  Tibet  a 
sect  of  rationalists  called  SwastikM,  but  this 
is  probably  an  error,  and  the  sect  meant  is  that 
of  the  Jains. 

Consult:  R.  C.  Temple,  Journal  of  ihv  An- 
ihropologiaU  Society  of  Bombay,  vol.  i  (Bom- 
bapr,  1886) ;  Eug6ne  Goblet  d'Alviella,  in  La 
mtffration  dea  symbols*  (Paris,  1891);  also 
Thomas  Wilson,  "The  Swastika,  the  Earliest 
Known  Symbol,  and  its  Ifigrations,"  In  United 
States  National  Museum,  Atmual  Ruport,  1894 
(Washington,  laOS) ;  L«on  de  Mllloui.  "Le 
Svastika/'  in  Annalet  du  Mtuie  Ouimet,  vol.  xxxi 
(Paris,  1900). 

SWATOW*  Bw&'tou'  (a  local  corruption  of 
Chinese  Bhem-t'ow,  ftah-trap  bead).  A  treaty 
port  in  the  Province  of  Kwangtung,  southeast 
China,  situated  on  the  left  bank  of  the  river 
JSxa.  near  its  month  (Bfap:  China,  L  7).  It 
was  opened  to  foreign  residenoa  and  trade  by 
the  treaty  of  Tientsin  (1858),  and  the  British 
and  United  States  consuls  were  i^pointed  in 
1800.  The  foreign  community  is  small  and  iso- 
lated, partly  in  the  vicinity  of  the  native  town 
and  partly  on  the  hilly  ground  on  the  opposite 
side  of  the  river.  Sugar  making  is  the  chief  in- 
dustry of  the  region  served  by  Swatow.  Sugar 
is  the  heaviest  es^rt,  and  beMi  cake  fnm 
Niuchwang,  t<a  nse  as  ntanure  in  the  sugar 
fields,  is  one  of  the  heaviest  impcots  of  nanve 
products.  There  are  several  large  sugar  re- 
fineries here,  and  a  steam  flour  mill  Other 
products  are  tea,  grass  cloth,  indigo,  vegetable 
oils,  paper,  tobacco,  joss  sticks,  joss  paper,  etc. 
Pop.,  1910,  66,000.  In  1912,  foreign  and  Chinese 
imports  amounted  to  41,209,329  Hk.  taels,  and 
exports  to  16,181,796  taels  (Hk.  tael  =  $0,728). 

SWATS,  sw&ts.  A  people  of  the  Indo-Afriisji 
frontier,  constituting  a  branch  of  the  Yufnuais, 
who  belong  by  race  and  language  to  the  Ayran 
stock.  Tl^r  country,  called  Swat,  traversed  by 
a  river  of  the  same  name,  an  affluent  of  the 
Kabul,  is  included  in  the  Northwest  Frontier 
Province  of  India.  After  having  been  nearly 
exterminated  at  the  end  of  the  sixteenUi  cen- 
tury, the  Swats  came  under  the  religious  domi- 
nance of  Abdul  Ohalur  (1794-1877).  who  was 
practically  their  rtder  during  his  last  years. 
Fanatical .  Mahranmedans,  tite  Swats  gave  tiie 
British  goveminent  much  trouble  in  1896  and 
1897.   See  Afghaotstak  ;  Akhund  or  Swat. 

SWAZmUSS,  swa'ze-l&nd.  A  British  pro- 
tectorate in  South  Africa  (Map:  Cape  of  Good 
Hope,  K  6).  The  area  is  stated  at  6536  square 
miles.  The  country  consists  of  three  distinct 
regims:  a  mountiunous  region  in  the  west 
read^ag  an  altitude  of  over  4000  feet;  tiie  Mid- 
dle Veld,  about  2000  feet  lower;  and  the  Low 
Vdd,  having  an  average  altitude  of  about  1000 


feet  and  bounded  on  the  east  by  Lebombo  Moun- 
tains. The  first  two  regions  are  well  watered 
and  healthful,  and  adapted  for  agriculture  and 
grazing.  The  natives  raise  insufficient  crops  of 
corn,  millet,  sweet  potatoes,  groundnuts,  etc. 
The  estimated  number  of  catue  in  1914  was 
73,000,  and  of  native  sheep  and  goate  170,000. 
Upward  of  150,000  merino  ahe^  are  broi^ht  in 
annually  from  the  High  Veld  for  winter  graz- 
ing. Gold  and  tin  are  worked  at  several  locali- 
ties; in  1913-14  the  output  of  tin  amounted  to 
493  tons,  valued  at  £51,220,  and  of  gold.  11,326 
ounces,  £48,105.  Since  1910  the  country  has 
been  treated  for  customs  purposes  as  a  part  of 
the  Unicn  of  South  Africa.  By  an  Anno-Boer 
convoititm  of  1894  Swaziland  was  placM  undw 
the  administration  of  the  South  African  Repub- 
lic; Administration  passed  to  the  Governor  of 
the  Transvaal  in  1903  and  to  the  High  Com- 
missioner for  South  Africa  in  1906.  The  laws 
of  the  Transvaal  were  extended  to  Swaziland; 
except  where  modified  by  statute,  the  Roman- 
Duteh  law  is  in  force.  In  1907  the  paramount 
chief  and  other  chiefs  were  confirmed  in  their 
civil  jurisdicttcm  over  natives,  subject  to  ap- 
peal to  a  British  resident  commissitmer.  Brit- 
ish headquarters  are  at  Mbabane;  this  and 
Bremersdorp,  the  old  capital,  are  tiie  only 
European  villages.  The  Swazie  are  an  intelli- 
gent tribe  akin  to  the  Zulus;  in  1911  they  num- 
bered 98,733.  Population  as  returned  by  cen- 
suses of  1904  and  1911  respectively:  European 
890  and  1083;  other,  84,601  and  08,876;  total, 
80,491  and  99,950.  Estimated  total  in  1914, 
107,117. 

SWXABINO,  Pbcwane.   See  Blaspheht. 

8WSAT  (AS.  awHt,  Ger.  Sohweiat,  sweat;  con- 
nected with  Lat.  sudor,  Gk.  itpAi,  hidrCi,  sweat). 
The  fluid  excreted  through  the  pores  of  the  skin ; 
perspiration.  The  nature,  composition,  and  uses 
of  this  fluid  in  the  normal  state  have  been  no- 
ticed in  the  article  on  Skin  (q.v.).  Sweat  is 
diminished  in  amount  in  numy  febrile  diseases, 
especially  if  the  temperature  is  high  and  fever 
prolonged.  Anhidrosis,  as  this  condition  is 
called,  accompanies  diseases  in  which  there  is  a 
profuse  discharge  of  fluid  from  the  kidneys,  as  in 
diabetes,  or  from  the  bowels  or  stomach.  In 
anasarca  or  general  oedema  and  myxcedema  sweat 
is  dimini^ed  from  stretching  of  the  skin.  Cer- 
tain drugs,  as  belladonna  and  strychnin^ 
markedly  diminish  the  amount  of  sweat;  oUiers, 
notably  pilocarpine,  increase  It.  Profuse  sweat- 
ing (hypn'hidrosis)  occurs  in  acute  rheumatism, 
Amtie  diolera,  and  certain  adynamic  fevers, 
the  sweating  stage  of  malaria,  the  advanced 
stages  of  jpulmonary  phthisis,  and  septtcsemia. 
Certain  ailments  are  charactf^zed  by  localized 
sweate:  the  hands  and  feet  in  conditions  of  gen- 
eral debility;  the  head  in  rickets;  and  unilateral 
or  one-sided  sweating  of  the  head  or  face  or  body 
in  some  nervous  diseases,  or  from  pressure  on  the 
Vympa^etic  nerves  by  thoracic  aneurysm.  Ilie 
composltimi  and  color  of  the  sweat  may  rarely 
undergo  remarkable  alteratloua  When  through 
disease  the  action  of  the  kidneys  has  become  im- 
paired the  sweat  has  sometimes  a  urinous  odor 
and  deposite  white  scales  or  urinary  solids  upon 
the  skin.  This  is  known  as  uridrosis.  Brom- 
idrosis  is  an  affection  of  the  sweat  glands  char- 
acterized by  offensive-smelling  perspiration. 
Hwmatidroais  (bloo^  'sweat)  is  a  rare  phe- 
nomen  in  which  blood  exudes  from  the  sweet 
pores.  It  is  seen  in  ycwog,  hystorioal  women, 
and  has  been  observed  on  the  face,  hands  and 
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feet,  ears  and  umbilicus.  ChrcooidroBis  or 
colored  sweat  may  arise  from  varioiu  causes. 
Hie  secretion  may  be  red  owing  to  the  action  of 
BaeiUu*  proeUgiotua ;  in  copper  vorkers  the  per- 
spiratim  ia  frequently  green  in  etdor;  in  idio- 
pathie  ohromidro^  the  secretion  is  Uack  or 
sepia  colored.   

SWUATINO  SICBSTBSS.  An  extremely 
fatal  epidemic  disease  which  prevailed  in  Europe, 
and  especially  E^land,  during  the  fifteenth, 
sixteenth,  and  part  of  the  seventeenth  centnnee. 
From  the  fact  that  the  English  people  both  at 
home  and  abroad  were  chiefly  attacked,  the 
malady  was  known  as  the  En^iah  sweat  or 
En^ish  ephemera.  It  first  appeared  in  Au- 
gnst,  1485,  in  the  tamy  M  Henfy  VII,  shorttj 
after  his  arrival  in  Wales  from  France  to  fight 
the  battle  of  Bosworth,  and  in  a  few  weeks  it 
bad  spread  to  Ixmdon.  It  was  a  violent  inflam- 
matoiy  fever,  attacking  as  a  rule  robust,  vigor- 
ous men,  and  characterized  by  a  short  chill, 
painful  oppression  over  the  epigastrium,  head- 
ache, stupor,  and  a  profuse  fetid  sweat.  The 
disease  took  its  course  in  about  24  hours.  The 
patiait  Buffn^d  profound  prostration  uid  in- 
tense internal  fever,  bat  refrigerants  seemed 
only  to  do  barm.  This  epidemic  lasted  about 
a  month,  but  during  tbis  short  period  many 
thousands  died.  Hie  disease  returned  to  England 
in  ISOfl,  1517,  1528,  and  1561.  The  epidemic 
of  1528  was  particularly  severe  and  was  long 
referred  to  as  "the  great  mortality."  It  raged 
throughout  Eurwe-  In  Hanover  alone  8000 
persons  died.  After  1651  no  further  midonie 
occurred  until  the  b»inning  of  tiie  eignteenth 
century.  The  disease  is  nearly  always  prevalent 
in  some  part  of  the  world,  most  frequently  in 
France  (Picardy)  and  Italy,  under  the  more 
modern  name  of  miliary  fever.  (See  Miliabia.) 
An  epidemic  occurred  in  France  in  1006,  through 
transmission  by  rate  or  field  mice  and  their 
fleas.  A  year  before  this  there  was  a  small 
epidemic  ot  120  eaaea  in  Austria.  In  Germany 
it  is  still  known  as  the  English  sweat.  As 
now  observed,  the  disease  is  characterized  by 
fever,  profuse  sweato,  and  an  eruption  of  miliary 
vesicles.  As  in  influenza  a  large  number  of 
people  are  attacked,  but  the  epidemic  soon  passes 
and  the  mortalil^  is  not  hi^.  Consult:  J.  F.  K. 
Hecker,  Epidemioa  of  the  Middle  Aget  (Eng. 
trans,  by  B.  G.  Babington,  published  by  the 
Sydenham  Society,  8d  ed.,  London,  1859) ;  An- 
gust  Hiracb,  Bamdhook  of  Oeographioal  and  Bit- 
torical  Pathology  (Eng.  trans,  from  2d  Qer.  ed. 
1^  Charles  Creighton,  published  by  the  New 
Sydenham  Society,  3  vols.,  ib.,  1883-86 ) ;  Charles 
Creighton,  Biatory  of  Epidemios  Britain  ( ib., 
1801);  William  Osier,  Modem  Medicine  (Phila- 
delphia 1014).   

8WKATINO  SYSTEK.  The  practice  pur- 
sued by  certein  manufacturers,  particularly  of 
clothing,  of  giving  out  piece  work  to  individuals 
on  which  the  work  is  to  be  done  at  home  and  at 
starvation  wages.  The  system  is  a  survival  of 
the  bous^old  form  of  industry  that  still  exists 
in  certain  trades  in  large  cities.  The  term 
sweater  was  used  first  by  joum^men  tailors 
in  London,  who  worked  long  hours.  As  more 
work  was  given  out,  the  home  worker  employed 
bis  family  and  outsiders,  and  thus  a  system  of 
subc<Ritract  devrioped  in  which  the  middleman 
was  called  the  sweater.  Evils  of  the  sweatshop 
are  limg  hours — 10  to  18  hours  a  day,  including 
Sunday;  overcrowding  in  shops  and  surround- 
ing toiements;  unsanitary  conditions  in  work 


rooms  and  tenement  houses,  lacking  in  light, 
air,  and  cleanliness;  child  labor,  youn^  girls  and 
boys  often  running  the  machines;  disease  and 
deformity  brought  on  by  confinement  and  dust; 
irregularity  of  work;  and  poor  pay.  The  dhi^ 
causes  of  the  sweating  syst^  are  (1 )  tiie  exces- 
sive supply  of  unskilled  labor;  (2)  an  economic 
advantage  to  large  dealers,  in  having  their  work 
done  in  small  «iops,  thereby  saving  rent  and 
evading  factory  laws,  in  cheap  labor,  in  the  in- 
ability of  isolated  workers  to  combine,  and  in 
the  irr^olarity  of  work;  (3)  finally,  the  irre- 
sponsibility of  employers,  and  public  indifference. 

Among  proposed  remedies  may  be  mentioned 
( 1 )  stringent  Iwislation,  backed  by  public  opin- 
ion,  to  force  these  kinds  of  work  into  large 
^ops  and  factories;  (2)  cooperative  producticm ; 
(3)  trade  unions  for  unskilled  woricers;  (4)  pub- 
lic workshops;  (5)  restriction  of  foreign  immi- 
gration; (0)  an  eight-hour  day;  (7)  consumers' 
league.  Factory  laws  of  Ohio,  Massachusetts, 
Illinois,  and  New  York  require  licenses,  or  per- 
mits, describing  rooms  in  whleh  it  is  prop«  for 
work  to  be  done.   See  Coirsums'  Lueus; 

FaCTOBIES  AND  THK  FACTOBT  STSTKU;  FAOTOBT 

InspBcnoK;  Labob  Pboblems. 

Bibliograpfay.  J.  A.  Hobeon,  Problem*  of 
Poverty  (London,  1801) ;  Bull  House  Mape  and 
Papers:  A  Presentation  of  Nationalities  and 
Wages  in  .  .  .  Chicago  (New  York,  1805) ;  Flor- 
ence Kelley,  Some  Ethical  Oains  through  Legis- 
lation (ib.,  1005)  ;  Adams  and  Sumner,  Labor 
Problems:  A  Teat-Book  (ib.,  1005) ;  Short  BiMi- 
ogra/phy  of  Sweating,  published  by  the  London 
School  of  Economies  (London,  lOOS) ;  Clemen- 
tina Black,  Sweated  Industry  and  the  Minimum 
Wage  (ib.,  1007);  Oadbury  and  Shann,  8u>eat- 
ing  (ib.,  1007) ;  B.  L.  Hutebins,  Borne  Work  and 
Sweating,  in  "Fabian  Society  Tracte,"  No.  130 
(ib.,  10(>7) ;  Factory  Inspector^  Report  (Illinois, 
1895-96);  New  York  Investigating  Commission, 
Reports  (Albany.  1912-13) ;  Reports  of  the  Anti- 
Sweating  League  (Mandieat^i  1908-14). 

SVEATKAN*  swtt^vn,  Abthdb  (1834- 
1000).  A  Canadian  Anglican  archbishop.  He 
was  born  in  London,  England,  was  educated  at 
Christ's  Coll^^  Cambric^,  and,  after  his  ordi- 
nation as  a  priest  of  the  Church  of  England, 
was  successively  curate  at  Islington  and  Ouion- 
bury.  Going  to  Canada  in  1865,  he  became  in 
the  same  year  lieadmaster  of  Hellmuth  Boys'  Col- 
lege, London*  and  in  1871  mathematieal  master 
in  Upper  Canada  College.  He  was  rhetor  of 
Oraoe  Church,  Brantford  (1872-76),  arch- 
deacon of  Brant  (1876-79),  was  elected  Bishop 
of  Toronto  in  1879,  and  In  1907  became  Arch- 
bishop and  Medx^litan  and  Primate  of  All 
Canada. 

SWE'DEN  (Sw.  Sverige).  The  country  oc- 
cupying the  eastern  and  larger  part  of  tiie  Scan- 
dinavian peninsula.  It  extends  from  lat.  66* 
20'  to  60*  N.,  and  from  long.  11'  to  24*  E. 
Area,  172,963  square  milee.  In  several  physical 
aspects  it  differs  much  from  Norway.  It  con- 
tains more  level  land  and  is  more  fertile  and 
therefore  adapted  to  support  a  larger  population. 
Its  coasts  are  not  so  deeply  indented;  ite  cli- 
mate is  continental  instead  of  oceanic;  and  ite 
harbors  may  be  blocked  with  ice  for  five  mtmths, 
while  those  of  Norway  are  unfrozen.  Sweden 
comprises  tiiree  main  divisions.  The  north  half, 
which  ia  very  scantily  inhabited,  is  called  Norr- 
land.  The  south  half  comprises  Svealand 
(Svearike),  In  the  north,  and  Gotland  (OWar- 
Uce),  in  the  south. 
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Topographr.  The  area  of  all  the  islandB  that 
are  a  part  of  Sweden  is  about  3000  square  miles. 
A  group  of  islands  without  mountains  or  vegeta- 
tion lie  off  tiie  shore  of  GOteborg;  and  the  en- 
tire Baltic  and  Bothnia  shore  is  lined  with 
many  islets,  chi^y  low  rodcs  in  diallow  water, 
remnants  of  the  Swedish  plain.  Two  large 
ieluidB  in  the  Baltie  lie  ofl  the  southern  part  of 
Sweden.  The  smaller,  6land,  a  narrow  strip 
of  land,  80  milee  long,  wae  once  a  part  of  the 
chalk  shore  of  the  mainland,  from  which  it  is 
separated  by  only  2  miles  at  the  narrowest 
part  of  Kalmar  Sound.  The  other,  Ciotland,  is 
farther  at  sea,  but  connected  with  the  mainland 
by  a  submarine  bank.  Only  a  comparatively 
small  part  of  Sweden  is  mountainous— the  por- 
Uon  lying  along  the  Norwe^^an  border,  and 
ftHining  the  watershed  of  the  peninsula  and 
'the  boundary  between  Norwav  and  Swedoi  for 
the  greater  part  of  its  lengtn.  (See  Nobwat, 
Topography.)  The  greatest  heights  are  in  the 
nortfa^  Kebnekaiase  (7004  feet)  and  Sarjet- 
tjokko  (6088  feet).  In  the  south  is  a  hilly  dis- 
tarict  rising  from  a  plateau  several  hundred  feet 
above  the  surrounding  plains  of  the  coast»  and 
separated  from  the  mountalne  of  the  north  by 
the  great  d^reesion  occupied  by  the  southern 
lakes.  Most  of  the  remamder  of  Sweden  is  a 
plateau  sloping  rapidly  from  the  mountain  fringe 
to  a  plain  which  stretches  along  the  eaet  coast 
to  the  southern  extremity  of  the  country,  and 
which  includes  the  fertile  lowlands  of  Gotland, 
strewn  with  bowlders,  where  the  largest  and  most 
productive  farm  lands  are  found. 

Hydrography.  Sweden  is  rioh  in  streams 
and  in  lakes.  Many  rivers  flow  from  the  moun- 
tains southeast  to  the  Oulf  of  Bothnia  or  the 
Baltic,  affording  much  water  power,  but  little 
navigation,  on  account  of  their  rapid  fall.  They 
pass  through  many  lakes,  particularly  in  their 
upper  courses,  and  the  \ake&  have  the  effect  of 
equalizing  the  floods  so  that  the  rivers  are  quite 
regular  in  their  discharge.  Numerous  falls  and 
rapida  give  a  picturesque  charm.  The  Elar  Elf 
(clear  stream),  the  laq^  river,  flows  souUi 
into  Lake  Vena-.  The  CHtta  Elf,  which  dis- 
chai|;es  the  waters  of  Lake  Vener  into  the  Cat- 
tegat,  is  more  important,  because  its  falls  and 
rapids  have  been  circumvented  by  canals,  mak- 
ing it  a  part  of  the  waterway  system  of  south 
Sweden.  The  principal  river  emptying  Into  the 
Baltic  is  the  Dal  Elf.  Many  of  the  Swedish 
lakes  are  large  and  beautiful,  distinguished  by 
clear  water  and  picturesque  surroundings.  Too 
four  great  lakes  of  the  country  lie  tn  the  de- 
pressed area  north  of  the  plateau  of  souUiem 
Sweden.  Lake  Vener,  the  largest  of  them,  is  the 
third  largest  in  Europe  (2100  square  miles). 
Lakes  V^ter  (730  square  miles),  Hjelmar,  and 
Mftlar  (about  670  square  miles)  drain  into  the 
Baltic. 

Climate  and  Soil.  As  the  western  moun- 
tains shut  off  the  tempering  influence  of  the  At- 
lantic, the  climate  has  a  continental  character. 
The  country  being  in  the  latitude  of  Labrador, 
the  summer  is  uiort  and  the  winter  is  cold 
and  long.  At  Stockholm  the  mean  temperature 
in  January  is  about  26°  F.  and  in  July  about 
61'  F.  The  mountains  prevent  the  greater  part 
of  the  precipitation  from  reaching  the  eastern 

Slateaus  and  plains,  so  that  the  mean  rainfall 
1  Sweden  is  less  tiian  20  inches.  The  greatest 
rainfall  is  on  the  southwest  coast,  facing  the 
Catt^iat,  where  the  average  is  3S  inches  annually, 
while  on  the  Baltic  coast  at  the  same  latitude  but 


13  inches  is  the  average.  The  country  is  almost 
completely  covered  with  snow  in  winter,  when 
snow  traveling  on  ski  is  a  favorite  amusement. 
The  splendid  and  extensive  forests  and  the  farms 
of  Gotland  and  Scania,  where  the  grain  flekts 
return  as  much  to  the  acre  as  in  England,  show 
that  the  soils  of  the  cenbral  and  southern  parts 
of  the  country  are  not  deficient  in  fertility. 

Flora.  Forests  cover  about  61.9  per  cent  of 
the  country,  pines  and  firs  predominating,  and 
extend  beyond  the  Arctic  circle.  Over  2000 
Eurwean  plants  have  their  northern  limit  in  the 
Scandinavian  peninsula.  In  Sweden  beeches  are 
found  only  in  the  extreme  south,  the  oak  disap- 

Sears  a  little  north  of  Stockholm,  while  the  pine, 
r,  and  alder  extend  nearly  to  tiie  limit  of 
arboreal  vwetaition.  The  forests  of  south- 
em  plains  differ  little  in  appearance  from  those 
of  tne  more  temperate  parts  of  Europe,  but 
farther  north,  in  the  r^ion  of  prevailing  coni- 
fers, the  labyrinth  of  moss-covered  bowlders, 
amid  which  the  towering  trees  rise,  where  even 
a  path  is  scarcely  possible^  gives  a  n>eGial  char- 
acter to  the  woodlands.  The  Dal  Elf,  north  of 
Stodcholm,  i*  practically  the  northern  llniit  of 
wheat,  but  barley  is  grown  to  the  Arctic  circle. 

Fauna.  The  bounties  paid  for  bear,  lynx. 
Wolf,  and  fox  skins  and  for  birds  of  prey  have 
resulted  in  nearly  exterminating  the  leading  wild 
animals.  The  beaver  and  hare  survive,  but  the 
wild  reindeer  is  no  Imwer  found.  Fish  are 
much  less  abundant  in  Swedish  than  in  Nor- 
wegian waters. 

Oeology  and  IQneral  BeBources.  Arohean 
rocks  are  predominant,  and  in  some  districts,  es- 
pecially around  the  great  lakes,  they  are  over- 
laid by  Cambrian  and  Silurian  formations.  In 
large  areas  also  the  ancient  rocks  are  covered 
by  extensive  glacial  deposits  of  clay,  sand,  gravel, 
and  erratic  bowlders.  Triassic,  Jurassic,  and 
Cretaceous  rocks  appear  only  in  Scania,  in  the 
extreme  south.  Some  time  after  the  glacial 
epoch  the  Scandinavian  peninsula  subsided  till 
the  sea  level,  in  relation  to  the  land,  stood  500, 
700,  and  in  some  places  1000  feet  higher  than 
b^or^  as  is  shown,  by  marine  terraces  and  ma- 
rine deposits  resting  on  rocks  that  had  been 
scarred  by  glacial  ice.  Then  the  land  b^an  to 
rise  again  and  the  gradual  upheaval  is  ^ill  in 
progress.  The  movement  is  best  observed,  of 
course,  along  the  coasts.  It  is  nowhere  so  rapid 
as  on  the  Swedish  side  of  the  Gulf  of  Bothnia, 
and  it  is  most  rapid  at  the  northern  extremity 
of  the  gulf,  where  the  upheaval  is  estimated  at 
about  5  feet  in  the  past  century.  In  the  ex- 
treme south  no  change  of  level  has  been  ob- 
served. Thus  the  Gulf  of  Bothnia  appears  to  be 
slowly  draining  into  the  southern  basin  of  the 
Baltic. 

The  mining  industry  competes  with  difficulty 
against  the  powerful  rivalry  of  the  leading  Euro- 
pean countries,  although  it  is  more  important 
than  that  of  Norway.  Swedoi  is  poor^  supplied 
with  coal  (only  333,832  tons  having  been  mined 
in  south  Sweden  in  1910).  Manuifl,cturers  are 
compelled  to  import  coal  or  use  charcoal.  The 
most  important  and  valuable  mineral  product  is 
iron.  In  1910,  6,674,670  tons  of  iron  ore  were 
mined  in  the  Kingdom.  While  about  1,000,000 
tons  are  mined  every  year  near  Gefle,  Falun, 
and  Dannemora,  the  largest  supply  comes  from 
Gellivsr^  abmit  130  miles  north  of  the  Aretio 
circle.  Swedish  inm  is  regarded  as  unsur- 
passed in  the  world,  u  It  Is  almost  mtirely  free 
from  phosphorus  (0.0S  per  cent  or  leas),  and  is 
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therefore  of  superior  value  for  the  manufacture 
of  steel.  For  this  reason  it  now  rivals  the  ores 
of  Spain  in  British  and  German  markets,  and 
large  quantities  are  exported.  Magnetite  and 
maoganese  ores  (6841  ions  of  manganese  in  1910) 
used  in  iteel  making  also  abouna.  The  copper 
induBtry  of  Falun  was  kNig  widely  renowned,  but 
the  yiud  was  formerly  much  larget  than  at 
praent.  Three-fourths  of  the  total  yield  of  zinc 
ore  (54^23  tons  In  1910}  is  produced  at  the 
Ammeberg  mines,  on  the  north  side  of  Lake 
Vetter.  The  yield  of  lead  in  1910  was  355,400 
kilograms.  The  number  of  persons  engaged  in 
mining  declined  from  36,000  in  1890  to  29,990 
in  1910.  In  1910  there  were  629  mines  and  iron- 
vaxki,  with  112  smelting  furnaces.  The  value 
of  the  mining  industry  in  1910  was  $6(^781,600. 
The  earnings  of  the  mine  owners  in  the  same 
year  was  $6,686,666. 

Agriculture,  Live  Stock,  and  naherieB. 
Nearly  one>lialf  of  the  population  support  them- 
selves by  agriculture,  though  only  about  12 


Area 

Yield  ^ 

<«ona) 

(buebeli) 

Wheat  

287.633 

9,106,624 

910,393 

21,816.304 

441,488 

15.388.728 

Oat«  

1.973,678 

60,981.176 

422,741 

18,289.704 

Pube...  

55,822 

1.233.000 

PMatoes  

883,270 

688.727,000 

Eer  coit  of  the  land  area  is  under  cultivation. 
Tatttral  meadows  cover  3.6  per  cmt  of  the  sur- 
face, tilled  fields  8.9  per  cent,  forests  61.9  per 
cent,  and  35.9  per  cent  is  unproductive.  In 
1910,  356,956  farms  were  under  cultivation,  of 
which  about  two-thirds  were  from  5  to  45 
acres  in  extent.  The  preceding  table  shows  the 
area  (in  acres)  under  the  chief  cn^s  and  the 
yieM  (in  bushda)  in  1913.  The  vahie  of  the 
cereal  crops,  in  1913,  was  estimated  at  336.8 
million  kroner,  and  of  all  ctc^  at  879.7  million 
kroner. 

The  largest  and  most  productive  area  of  farm 
lands  is  in  the  East  and  West  Gotland  and 
Scania,  in  the  south  of  ihe  country.  Despite 
improvements  in  farming,  especially  through  im- 
portation of  modem  farm  machinery  and  imple- 
ments, the  country  oannot  produce  wheat  and 
rye  enough  for  home  consumption,  and  large 
quantities  of  breadstuffa  are  brought  in  every 
year,  chiefly  from  the  Baltic  countries.  Nearly 
half  the  total  grain  raised  is  oats — an  export 
crop.  The  sugar  beet  thrives  in  the  extreme 
south,  but  the  acreage  given  to  it  does  not  sup- 
ply the  demand  for  sugar.  Flax,  tobacco,  and 
hops  are  cultivated  with  success.  The  value  of 
the  agricnttural  products  of  1910  was  9211.- 
206,000.  At  the  end  of  1913  Sweden  had  696,072 
horses,  2,719,018  head  of  cattle,  985,932  sheep, 
and  968,888  hogs.  Great  quantities  of  butter 
are  exported  to  Great  Britain.  The  government 
has  done  much  to  improve  agriculture  by  found- 
ing schools  of  agriculture  and  by  the  appoint- 
ment of  peripatetic  teachers.  The  fisheries  are 
important,  tnough  inferior  to  those  of  Nor- 
way. Th^  do  not  BUffloe  for  the  needs  of  the 
country.  On  the  other  hand,  the  timber  trade 
is  of  much  greater  value  than  that  of  Norway. 

Manufactures.  Although  the  manufacturing 
industeies  have  been  stimulated  in  every  way 
by  the  government  and  have  made  great  progress, 


Sweden  is  still  largely  dependent  upon  foreign 
countries  for  most  of  these  commodities.  The 
Kingdom  lacks  ttie  coal,  population,  and  capital 
for  the  most  successful  develt^ment  in  this  re- 
spect The  industrial  advance,  however,  has 
been  most  substantial,  as  is  seen  from  the  fol- 
lowing c<Hnparisims:  From  1906  to  the  close  of 
1910  the  number  of  mannfecturing  establish- 
ments changed  from  11,949  to  11,435;  the  num- 
ber of  workpeople  in  them  increased  from  280,995 
to  302,167,  and  the  total  value  of  the  product 
from  $3234!92,200  to  $429,805,990.  The  saw 
mills  in  1910  contributed  $48,910,500  of  the 
total  value  of  product;  flour  mills,  $28,523,500; 
t^ile  mills,  $66,182,600;  machine  shops,  $36,- 
673,800;  and  iron  ud  steel  manufturinres  and 
foundries,  934,839.800.  Hie  timber  industry  in 
all  its  branches,  including  wood  pulp,  is  the 
leading  manufacturing  industry.  The  public 
forests  (area,  22,111,000  acres)  yielded  3,912,800 
cubic  metres  of  timber  in  1910.  In  1910,  39,605 
workpeople  in  1232  saw  and  planing  mills  pro- 
duced lumber  worth  $48,916,800;  furniture  and 
other  woodwork  were  also  large  products.  Swed- 
ish matches,  everywhere  funona,  are  produced 
chiefly  at  Jtkikt^ing,  where  one  factory  em- 
ploys 1600  hands.  There  are  woolen  and  cotton 
factories  at  NorrkSping,  Stockholm,  and  GOte- 
borg,  but  the  manufacture  of  linen,  a  household 
industry,  is  the  only  branch  of  textile  manufac- 
ture which  meets  the  domestic  demand.  The 
most  famous  ironworks  are  near  Eskilstima 
and  the  chief  machine  shops  at  Motala.  Swedish 
bar  iron,  steel  goods,  nlades,  armor  plates, 
eaUes,  nails,  and  knives  are  highly  esteemed. 

Commerce.  The  average  annual  trade  (in 
million  dollars)  is  as  follows i 


1881-Sfi 

1891-95 

190fi 

1910 

1913 

Imports. . 

85.5 

166.1 

isai 

230.9 

67.5 

8&5 

122.0 

168.9 

219.1 

r  The  Kingdom  sells  abroad  the  abundant  prod- 
Aict  of  its  forests,  iron  and  zinc  mines,  dairi», 
'  and  oat  fields.  Its  home  supplies  of  textiles, 
wool,  machinery,  railroad  iron,  and  many  other 
things  are  inadequate,  and  it  must  supplement 
tiiem  by  foreign  purchases.  The  table  (page 
721)  gives  the  value  in  krmior  of  the  leading 
imports  and  exports,  1900  and  1910  (a  krona 
equals  in  value  26^  cents) .  Its  trade  is  chiefly 
with  the  countries  bordering  on  the  Baltic  and 
North  seas.  The  value  of  its  trade  in  1900  and 
in  1910  with  leading  coimtries  is  shown  in  the 
lower  table  on  page  721. 

The  exports  of  the  United  States  to  Sweden 
in  the  calendar  year  1903  were  96,806,000,  uid 
the  imports  were  93,684,000;  in  1906  the  exports 
to  Sweden  were  90,073,000  and  the  imports  were 
93,943,000;  in  the  fiscal  year  of  1910  the  ex- 
ptnrte  to  Sweden  were  95,991,806,  and  the  Im- 
ports were  96,830,477;  in  1914  Imports,  •11,590,. 
107;  exports  $14,644,226.  Dur&ng  the  Great 
War  tiie  United  States  exporta  to  Sweden  greetiy 
increased,  being  in  the  caJend&r  year  1916 
984,806,769.  Among  the  things  that  the  United 
States  sdls  to  this  country  are  provisions,  wheat, 
machinery,  tools,  and  cotton. 

Transportation  and  Communication.  Rail- 
roads are  ehet^ly  built,  beeaose  of  the  nnall  coat 
of  IwDd,  lumber,  and  iron.  Uninterrupted  nil 
communieaticm  extends  between  GelUvare  in  the 
nortii  and  MalmB  in  the  sontii,  over  1200  mUos. 
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A  line  has  bem  constructed  from  <3eUiTaTe  to 
Ofoten  Fiord,  Norway,  giving  the  iron  ore  of 
north  Sweden  an  ouUet  on  toe  Atlantic  coast. 
The  total  laigth  of  railroads  in  1910  was  8G43 


own  goTemment.  The  fundamental  laws  of 
Sweden  have  never  been  embodied  in  any  single 
written  constitutitm,  but  consist  of  various  en- 
actments of  the  Diet  from  1809  to  1866.    By  the 


Textile  muiiiftMtiaM. . ,  

Gnin  and  flow  

CidtMiul  goods  

Raw  textile  materUl  and  yarn. . 
Mimnls,  of  importe  taotOy  ooal 
U«tal  aMxIs,  machinery,  rto.. . . . 
Live  »iitin>h  and  animu  food . . 
Hut,  Udn,  ud  other  uniff'Ttl 
MstMB,  nw  aitd  iMUtly  wroa|l 
Timber,  wroncht  and  unwrouitht 
wrf^gyw  mMHifMtarae. 

Totd  


Imports 


1900 


Knnor 
41,9SS,e59 
Sl.793,392 
46,584,003 
46,166.798 
104.062,262 
65,009.836 
20,196,718 
90,488,680 
26.556,124 
6,026,906 
4,407,608 
04,846,000 


634.036,110 


1910 


Kroner 
60.404,389 
65,201,320 
47.678,019 
66,768.876 
87,920,189 
67,472.187 
24,088,006 
40.414.044 
36.444.449 
15,124,118 
8,678.037 
148,319.045 


671.632,500 


Exporta 


1900 


Kmter 
1,544.862 
2,145,004 
336,180 
1,602.842 
22,618.863 
26.316,643 
48.161.578 
6,370.760 
62,396,037 
200.550,376 
14.392,266 
22.090.683 


891,333.962 


1910 


Krmor 
2,67e.«47 
1.003.460 
461,738 
2.237,986 
58,028.162 
69.087,492 
70.023.160 
10.597,420 
68.400,833 
264.736.479 
32.227.726 
26,068,637 


692.864.140 


miles,  of  which  the  state  owned  2761  miles. 
Southern  Sweden  has  an  excellent  eystem  of 
waterways  by  which  a  series  of  canals  and  can- 
alized rivers  unite  the  great  lakes  with  both  the 
North  and  Baltic  seas,  providing  2600  miles  of 
interior  navigation.  In  1910,  140,177  ships  and 
boats  passed  through  the  canals.  Swedish  trade 
is  predominantly  maritime  and  Swedish  vessds 
are  engaged  in  both  home  and  foreign  trade.  The 
mercantile  fleet  in  1010  comprised  2849  vesaels, 
of  769,985  tons,  including  1214  steamo's,  of 
503,073  tons.  GSteborg  is  the  principal  port, 
with  Stodcholm,  Malmtt,  and  Helsingboi^  fol- 
lowing.  The  ttHuiage  entered  and  cleared  ( 1010) 


fundamental  laws  a  limited  monarchy  is  consti- 
tuted, at  the  head  of  which  is  a  king,  who  is  re- 
quired to  be  a  member  of  the  Lutheran  church 
and  who  is  bound  by  oath  to  observe  the  laws  of 
the  land.  By  the  law  of  succession  women  are 
excluded  from  the  throne.  In  case  of  failure  of 
succeMiom  the  King  is  to  be  ehoaen  by  the  Swed- 
ish Diet.  The  King  has  the  ezelusive  right  of 
l^slation  aa  r^^ards  trade,  commeroe,  manulae- 
tiiring.  mines,  and  forests.  He  is  also  empowered 
to  issue  police  regulations  and  to  make  rules  con- 
cerning vagrancy,  sanitation,  protection  against 
Are,  etc.  In  legi^ting  on  other  matters  he  must 
act  with  the  consent  ^  the  Diet.  pogpeoseo 


Great  Britain  

Qermaay  

Deomarlt  

Norway  

Ruaaia  (iDcIuding  Finbuid) 

Fnnee  

Spain  

Nether  lands  

Bdgium  


Imports  from 

Eiportfl  to 

1000 

1010 

1000 

1010 

Kronor 

Kroner 

Knmor 

KnnoT 

176.504,653 
187,807.874 
62.525.120 
21,761.911 
34,358,084 
0,692.666 
1,736,294 
11.184,842 
13,166,404 

164,481,221 
231,036,380 
45.086.601 
21,140.707 
47.262.660 
28,004.650 
2,726,506 
18,378,029 
0.746,100 

169.248.313 
65,244,540 
47.682,188 

7.186,503 
14,027,846 
20,807,333 

3.640.832 
29.041,211 
14,830,186 

100,666.424 
124,482.840  . 
65.146,204 
28,764.600 
17.716,133 
42,362,467  : 
7,662.063  ' 
16.091,671 
16.770,410 

was  22,006,228,  over  one-half  in  Swedish 
bottoms. 

BanMiig,  The  National  Bank  of  Sweden 
(Bikabauk)  belongs  to  the  state,  T^p[Llate8  finan- 
cial rdations  with  foreign  countries,  receives 
private  accounts,  and  lends  money  on  security  to 
nonspeculative  enterprisee.  The  bank  is  under 
tile  guarantee  of  the  Diet,  its  caj^ital  and  re- 
serve are  fixed,  and  its  note  circulation  is  limited 
by  its  metallic  stock  and  its  current  accounts. 
Its  actual  circulation  is  k«>t  far  within  the  au- 
fhoriEed  limit.  The  assets  and  liabilities  of 
the  Swedish  banks  bdlanced  (in  kronor)  aa 
Jan.  1,  1014,  as  follows:  National  Bank.  430.- 
296,681;  private  banks,  860,867,774;  joint-stock 
banks,  1,087,266,226.  The  savings  banks  (ex- 
clusive of  post  <^ce)  had,  at  end  of  1913, 
1,738,438  depositors,  and  depouts  of  961,798,726 
kronor.  At  the  end  of  the  same  year  the  Poet 
Office  Bank  had  578,264  depositors  and  deposits 
of  46»075,666  kronor. 

aovemment.  From  1814  to  1905  Sweden  was 
united  with  Norway  under  a  common  king,  but 
each  was  in  effect  a  separate  kingdom  with  its 


the  right  to  declare  war  and  make  peace  upon 
the  advice  of  a  Coimcil  of  State.  He  nominates 
higher  oflBcials,  military  and  civil,  n^gotiatea 
treaties  with  fore^  countries,  and  presides  in 
the  Supreme  Court.  He  is  advised  and  in  some 
manner  assisted  by  a  Council  of  State  conBisting 
at  present  of  II  ministers,  at  the  head  of  which 
is  the  MinistK*  of  State.  They  have  seats  in 
the  Diet  with  the  privily  of  debate  and  the 
right  to  initiate  legielation.  They  sometimes  re- 
sign in  case  of  serious  diaa^eraiwnt  with  the 
Diet,  but  the  principle  of  ministerial  responsi- 
bility is  not  yet  freely  reccwnized.  Evory  neiw 
law  must  have  the  assent  of  the  crown. 

The  National  Parliament  or  Diet  (Riksdag) 
consists  of  two  Chambers,  both  of  which  are  rep- 
resentative in  principle.  The  Upper  Cluunber 
consistB  at  present  of  160  members  chosen  for  a 
term  of  six  years  by  the  provincial  l^ialatures 
(Landstings),  26  in  number,  and  by  uie  muni- 
cipal governments  of  those  towns  which  are  not 
represoited  in  the  provhieial  aasemblies.  These 
towns  are  Stoc&hcdm,  (XMbmg,  Maln^  Korr- 
kSping,  and  Gefle.   The  members  are  distributed 
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on  the  basis  of  one  to  every  30,000  of  the  popu- 
lation, and  are  required  to  be  3S  years  of  age  and 
in  the  posBeesion  for  at  least  three  years  prior 
to  their  eleeti<Hi  of  property  of  the  tajcable  value 
of  about  $22fi00,  or  an  annual  income  of  about 
$1100.  ThOT  receive  no  compensation  for  their 
services.  The  Lower  Chamber  consists  at  pres- 
ent of  230  members  chosen  for  a  term  of  three 
years.  Of  these,  80  are  chosen  by  the  towns  and 
150  by  the  rural  districts.  The  rural  members 
are  distributed  on  the  basis  of  one  member  to 


munes  there  is  almost  complete  local  self-gov- 
ernment, all  taxpayers  being  voters.  Some  of 
the  communes  have  primary  assembliee  very 
much  like  the  town  meetings  of  Kew  England, 
while  thoee  which  are  larger  and  more  m^uloua 
have  municipal  councils.  In  the  parishes  there 
are  local  assemblies  for  regulating  ecclesiastical 
affairs.   See  paragraph  on  EiHory. 

Finance.  The  sources  and  amount  of  rev- 
enue and  the  expenditures  for  1907  and  1912 
were  as  follows: 


Domaiiu,  railways,  land  taxea,  «tc. 

Cuattmu  

PMt  

StamiM  

Impcttt  OD  spirito,  beet  lufv,  etc. 

Tax  on  inoomea,  eto  

Nat  profit  of  the  National  Bank. . 
SuipluB  from  the  previoua  ycara. . 

8unr  tax  

mST  tax  


Total  rerenoe. 


1907 


Kmtor 
17,200,000 
At^.OOO.OOO 
17,800.000 

D.200,000 
23.500.000 
22,000,000 

6.3SO.0OO 

3,663.000 
13.800,000 

8,00^000 


193.383,000 


1912 


Knmor 
75,730.000 
63,575,000 
10.186.000 
17.431.000 
43.891,000 
46,649.000 
6,399.000 
6,034,000 
10.630,000 
i,VlS.0OO 


292.444.000 


■XPUiuiTim 


(a)  Ordinary: 

Royal  noiuehold  

Juatioe  

Foreicn  affaire  

Army  

Navy  

loterior  

Education  and  eooleaiaiitioal. 

affaire  

Finance  

Afrieultura  

FwisioM  


ih)  Eztraordinaiy  

(c)  Expenditure  thronsh  the  Rilu- 
(tldakootor: 

Purmeiit  of  Ioum  aad  nieod- 
uuteotu  (Diet,  eto.)  

Carried  to  Boatuii  oiH>ital. . 

Fnnd  for  ineuranee  agalnat  In- 
validity o(  wockmen  

Fund  for  inaursnoe  afaiaat  no- 
ddente  of  workmen,  etc. . . . 


Total  expenditure. 


1907 


Krowr 
1. 421.000 
4.147,000 
1,328.000 
42,799.000 
15.120,000 
33.218.000 

19,946,000 
10,231,000 
5.958.000 
4.464.000 


138.681,000 
84.760,000 

14,822,000 
3.279.000 

1.400,000 

500,000 


193.383.000 


1912 


Kronor 
1,593.000 
6,797,000 
1.7Sa,000 
66.717.000 
28.854,000 
20,800,000 

27.743.000 
16.500.000 
8,533.000 
8.084,000 


174,889X)00 
40,786.000 


29.365,000 
12.656.000 


2,526.000 


259.723.000 


every  40,000  inhabitants,  while  the  towns  are 
allowed  one  member  for  every  10,000  of  the 
population.  All  native  Swedes  21  years  of  age 
possessing  property  of  taxable  value  of  about 
9280,  or  who  cultivate  for  a  period  of  five  years 
a  certain  amount  of  land,  or  who  pay  an  annual 
income  tax  on  an  income  fA  about  are  quali- 
fied voters.    Any  elector  25  years  of  age  is 

5iialifled  for  monbership  in  the  Lower  Chamber, 
it  the  election  to  the  Lower  Chamber,  in  1914, 
760,000  votes  were  cast  and  approved  out  of 
1,092,000  having  the  right  to  vote.  The  two 
Chambers  never  meet  in  joint  session.  The  mem- 
bers of  the  Second  Chamber  receive  compensation. 

The  union  of  Norway  and  Sweden  under  the 
same  executive  made  necessary  some  provision 
for  the  administration  of  those  affairs  wnicb  were 
common  to  both  monarchies,  such  as  the  conduct 
of  their  foreign  relations.  In  this  domain  the 
King  was  given  power  to  act  for  both  countries, 
but  his  action  was  subject  to  tdie  approval  of  the 
joint  Council  of  State.  Thus,  he  might  de> 
clare  war  and  make  peace,  send  and  recall  am- 
bassadors, use  ships  of  war,  etc.,  with  the  eon- 
sent  of  the  joint  Council.  This  did  not,  bow- 
ever,  destroy  Uie  individuality  of  either  nation 
as  regarded  foreign  affairs,  since  the  King  might 
conclude  treaties  which  affected  but  one  of  his 
kingdoms.  Matters  of  common  interest  not 
within  the  power  of  the  King  were  regulated  by 
concurrent  action  of  the  two  Diets.  For  the 
purposes  of  local  administration  Sweden  is  di- 
vided into  24  l&ns  or  provinces,  each  under  the 
supervision  of  a  prefect  nominated  1^  the  King. 
In  each  province  there  is  a  general  council  or 
Landsting,  which  relates  internal  affaira. 
The  eity  of  Stockholm,  the  capital,  cmstitutes 
a  separate  administrative  division.   In  the  com- 


On  Jan.  1,  1914,  the  public  liabilities,  con- 
tracted entirely  for  productive  purposes  (rail- 
roads, etc.),  were  622,660,672  Itronor,  bearing 
interest  at  from  3  to  4%  per  cent.  All  loans 
are  paid  off  gradually  by  means  of  sinking  Ainds. 
On  Jan.  1,  1914.  the  total  assets  of  the  state 
were  1,927,467,483  knmor.  Thus,  the  financial 
condition  of  the  state  showed  a  surplus  of  assets 
of  1,304,690,861  kronor. 

Weights,  Ueaaures,  and  Honey.  Gold  is 
the  standard  of  value.  The  krona,  the  unit  of 
coinage,  is  worth  26^  crata.  The  metric  Bys- 
tem  of  weights  and  measures  became  obligatory 
in  1889. 

Army.  In  101S  the  total  peaoe  estaUishmoit 
consisted  of  3027  officers,  2010  noncommissioned 
officers,  and  70,218  enlisted  mau  Total.  76,266. 
On  initial  mobilization  it  is  expected  that  the 
fleld  army  would  amount  to  about  100,000  com- 
batants, composed  of  6  divisions,  each  of  2 
brigades  of  2  r^ments  (12  battalions  in  all), 
wi^  a  r^meot  of  cavalry  ( 4  squadrons) ,  a  regi- 
ment of  field  artillery  (11  batteries  of  4  gnus 
each ) ,  a  company  of  engineers,  a  pontoon  train, 
a  tel^aph  detadtmraiC  a  supply  company,  a 
bearer  company,  an  anamtmiti<m  ocdnmn  and 
train.  Added  to  this  woftld  be  one  independent 
cavalry  division  of  4  regiments,  and  another 
cavalry  division  of  16  squadrons  and  3  horse 
batteries.  Total  about  100,000  combatants. 
The  first  uppl>&d  (category)  of  the  active  army 
would  be  able  to  furnish  an  equal  number  of 
reserve  troops.  Total  for  the  first  uppbAd  of 
the  Bev&ring  or  active  army,  inducting  the 
peace  establishment,  about  276,000  (Acers  and 
men.  In  additiim  to  this  force  the  third  reserve 
(or  Landstorm)  would  sumily  about  170,000. 
giving  in  all  abcnt  446,000  omcera  and  men.  Tha 
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total  carried  on  the  rolla,  including  administn- 
tion  personnel,  ie  about  485,000.  Of  this  num- 
ber, ttowerer,  only  about  100,000  are  supposed 
to  be  available  for  immediate  use  in  the  field 
army.  Service  is  both  voluntary  and  compul- 
sory, the  former  class  (about  20,000  officers  and 
mot)  compriaing  the  permanent  pertonnd  of  tin 
skeletal  orguiuation  maintained  in  time  of 
peace  as  a  training  school  for  the  yearly  con- 
script contingent.  Liability  is  for  23  years, 
from  the  age  of  20  to  42  inclusive.  The  men 
pass  through  the  f (lowing  cat^ories:  first  upp- 
bAd  of  the  Bevftring  (active  am^),  11  years; 
second  uppbftd.  4  years;  lAndstorm,  6  years. 
Initial  training:  infantry,  260  days;  cavalry  and 
field  artillery,  281  da^;  garrison  artillery  and 
engineers,  295  days.  Subsequoitly  infanti^  ha^ 
4  trainings,  3  in  the  first  period  for  30  days 
each,  1  later  for  16  days.  Ckvalry  and  artillery 
have  3  trainings,  2  of  42  days  and  1  <rf  25  daya. 
Arms:  infantry,  6.6  mm.  MausOT;  Add  artil- 
lery, 7.6  cm.  Q.  F.  Krupp  gun. 

Population.  The  population,  according  to  the 
census  of  1910,  was  e!522,403.  The  dmsit^  of 
p<qnilatioa  is  81  to  tlie  aquue  mile.  The  growth 
of  popnlatitm  has  been  as  follows:  1800,  2^7,- 
803;  1840.  8,188,887;  1890,  4,784,981;  1910. 
6,622,408.  Etnlgration  is  chiefly  to  the  United 
States  and  averagea  about  20,000  aminally.  In 
1913  the  emigration  to  the  United  States  was 
16,329. 

BeligioxL  Hie  Lutheran  church  is  recognised 
as  the  state  religi(»),  and  most  of  the  people  are 
professors  of  that  faith.  There  were  a  few 
followers  of  the  Roman  Catholic  and  other 
faiths.  In  the  state  efanreh  are  13  bialu^oa 
and  2613  pariahes. 

Xdnealioii.  Edueation  is  maintained  at  a 
high  level.  It  is  under  the  oontrol  of  the  gov- 
ernment, is  compulsory,  and  practically  all  the 
inhabitants  of  school  age  and  over  can  read  and 
write.  The  secondary  schools  and  the  univer- 
sities are  modeled  on  ttie  German  system.  In 
1913  there  were  i!461  students  in  the  University 
at  Upeala  and  1378  in  the  Univertity  of  Lund. 
The  schools  induded  in  1913 1  82  public  hi^ 
schools,  24.129  pupils;  44  people's  high  BchooU, 
2619  pupils;  16  normal  schools  for  elementary 
teachers,  1913  pupils;  2  high  and  8  elementary 
technical  Bcho<us;  10  nav^tion  schools,  333 
pupils;  and  besides  schools  for  deaf-mutes  and 
the  blind,  medical,  military,  agricultural,  veteri- 
nary, forestry,  weaving,  mining,  and  other  spe- 
cial sdiools.  In  1013  time  were  16,586  elemen- 
tary schools,  with  21,234  teachers  and  890360 
pupils.  Among  the  recruits  of  1010  only  0i!3 
per  cent  were  unlettered,  only  0.43  per  cent  un- 
able to  write.  In  1013  the  expenditure  on  ele- 
mentary education  was  47,220,600  kronor,  of 
whidi  about  one-fourth  came  from  the  national 
treasury. 

Btimology.  The  Swedes  bdong  to  the  Scan- 
dinavian branch  of  the  Teutonio  stock.  Their 
average  stature  is  1.706  metres,  classing  them 
amcng  the  tall  raoes;  the  average  cephalic  in- 
dex is  78.2.  The  Swedes  are  bloods,  sturdy  and 
robust.  Prehistoric  culture  came  from  the 
souUi.  In  the  settlement  of  Sweden  the  Qoths 
or  Gotar  were  the  first  conquerors  of  whom  his- 
tory tells,  lliey  occupied  the  southern  parts,  and 
following  them  came  Uie  Svear,  who  overran  the 
rest  of  Uie  conntry  and  gave  their  name  to  the 
Svenskar  or  Swedeis  of  to-day.  Hie  Dalecarliana 
are  tho^ht  to  preserve  best  the  ^vpe  of  the 
Sveu*;  t&y  are  described  as  tall,  uender,  and 


agile,  wiHi  blue  eyes  and  broad,  open  brow, 
courteous,  cheerful,  and  firm,  and  with  a  wide 
reputation  for  honesty. 

History.  Tacitus  in  the  Oermmtia  tells  of 
the  two  ^eat  Germanic  tribes  in  the  Scandina^ 
vian  peninsula,  the  Siiiones  or  Swedes  in  the 
north,  and  the  Gothcmes  or  Goths  in  the  south. 
These  tw<^  like  other  rival  Germanic  tribes, 
seem  to  have  been  generally  at  war  with  each 
other,  and  it  was  not  until  about  the  fourteenth 
century  that  the  country  vraa  really  oi^nlzed 
and  unified  through  the  cessation  of  jeaJouav 
between  the  two  sections.  The  ancient  Swedish 
people  had  a  IxHid  of  union  in  their  religion  and 
a  common  sanctuary  at  Upsala,  which  was  the 
early  centre  (rf  Sirediah  nati«uhUt7.  Tt»  his- 
tory of  Sweden  preriona  to  the  tenth  century  is 
wrapped  in  obscurity.  In  the  first  tialf  of  the 
nintn  century  Anagar  (q.v.),  a  Frankish  mis- 
sionary, came  to  Sweden  from  Denmark  and  be- 
gan the  teaching  of  Christianity,  which  slowly 
became  established  in  the  oountry.  Under  Eric 
the  Saint  (1150-60)  the  Swedish  power  was 
strengthened  and  extended  and  Christian!^  with 
it.  Churches  were  built  and  monasteries 
founded.  Eric  carried  Christianity  into  Finluid 
with  the  sword  and  estabUAed  Swedish  settle- 
mento  in  that  conntry,  vrtiose  subjugation,  how- 
ever, was  not  oompleted  until  more  than  a  cen- 
tury after  his  death.  He  was  defeated  and 
killed  in  1160  by  the  Danish  Prince  Magnus 
HMiriksOn,  who  made  an  unprovoked  attack  upm 
Sweden,  the  beginning  of  a  long  series  of  wars 
between  Sweden  and  Denmark,  productive  of  na- 
tional hatred  and  bitterness.  The  reigns  of  the 
early  Swedish  king*  were  short  and  stormy.  In 
1880  the  Swedish  nobles,  disgusted  with  the  con* 
duct  of  thnr  King,  Albert  of  Mecklenbui^,  of*\ 
fered  tiie  crown  to  Mai^aret,  Queen  of  Denmark  \ 
and  Norway,  daughter  of  Valdonar  IV,  who  de- 
feated and  dethroned  Albert,  and  in  1307  brought 
about  the  union  of  Kalmar,  by  which  the  three 
Scandinavian  kingdoms  were  hoiceforth  to  re- 
main united  under  a  single  sovereign.  This 
imi<m  continued  with  intemq>tionB  for  more  than 
a  century,  hot  with  constant  diasensions  and 
wars  between  Denmark  and  the  Swedish  people. 
The  Swedes  themselves  were  divided  between 
the  upholders  of  national  sovereignty  and  the 
supporters  of  the  pretensions  of  the  Danish 
kings.  In  the  latter  part  of  the  fifteenth  cen- 
tury the  family  of  Store  (q.v.)  rose  to  eminoice 
in  the  stru^le  for  national  indepoidenee,  Sten 
Sture  the  Elder  being  proclaimed  administrator 
of  the  Kingdom  in  1470.  In  1620  Christian  II 
of  D-mark  invaded  Sweden  to  enforce  his  claim 
to  sovereignty.  The  administrator,  Sten  Sture 
the  Younger,  was  defeated  and  mortally  wounded, 
and  Christian  entered  Stockholm,  wh«%  he  en- 
acted a  carnival  of  blood,  executing  a  lai^  num- 
ber of  the  nobles.  Sweden  soon  rose  against  the 
tyrant  (1621)  under  the  lead  of  Gnstavus  (I) 
vasa,  who  waa  made  administrator.  He  shodE 
off  the  hated  yoke  of  Dcnmartc  and  in  1623  be- 
came King  of  Sweden.  .Aiwut  1629  Lutheranism 
became  established  as  the  state  religion  of  the 
Kingdom.  Gustavus  Vasa  orsanized  tiie  King^ 
dom  as  a  hereditary  mtmarchy,  in  which  the 
power  of  the  nobles  was  circumscribed  and  that 
of  the  clergy  subordinated  to  that  of  Uie  state. 
He  fostered  trade,  manufactures,  art,  learning, 
and  science,  and  left  a  full  exchequer,  a  stand- 
ing army,  and  a  well-appointed  navy. 

The  great  wcn-k  of  the  first  Vasa  sovereign  was 
almost  undone  by  his  son  and  successor,  Eric 
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XIV  (1500-68),  who  became  insane  and  was 
deposed,  being  succeeded  by  his  brother,  John 
III.  At  the  beginning  of  Eric's  reign  EsthoDia, 
a  fragment  of  the  dominions  of  the  Knights 
Swordbearera,  submitted  to  Sweden.  The  reign 
of  John  III  (1568-92)  was  notable  for  a  re- 
action towards  Cath<^eiBin.  He  had  married 
CftOiarine  Jagellon,  M  the  PoHth  royal  house, 
and  in  1S87  secured  the  election  of  his  son 
Sigismund  to  the  thrtme  of  Poland.  For  this 
Sigismund  had  to  profess  Catiiolicism.  The 
great  majority  of  the  Swedes  were  strong 
Protestants,  and  when  Sigismund  succeeded  his 
father  as  King  of  Sweden  and  attempted  to  re- 
store Catholicism  he  was  ctHupelled  by  the  Diet 
to  resign,  the  thrtme  In  1S99.  His  uncle  Charles, 
the  only  one  of  Gustarus  Vasa's  sons  who  in- 
herited his  talents  as  a  ruler,  was  made  adminis- 
trator of  the  Kingdom  and  in  1604  was  crowned 
King  as  Charles  IX.  The  policr^  of  Charles  IX 
was  to  encourage  the  burgher  classes  at  the  ex- 

^ense  of  the  n^ility;  and  by  his  successful  ef- 
orts  to  foster  trade — in  furtherance  of  which 
he  laid  the  foundations  of  CHVteborg  and  other 
trading  porta— to  develop  the  mineral  resonrcea 
of  the  country,  and  to  reornnize  the  ayston  of 
Swedish  jurisprudence,  he  did  much  to  reirieTe 
the  eiUainitous  errors  of  his  predecessors.  (See 
Chablbs  IX.)  The  deposition  of  Sigismund 
gave  rise  to  a  long  war  with  Poland.  Charles 
was  succeeded  by^his  son,  OuBtavus  (II)  Adol- 
phuB  (1611-32).  This  greatest  of  Swedish  kings 
was  ccnfronted  at  the  beginning  of  his  reign  by 
wars  with  Rnaaia,  Poland,  and  DenmariE,  wUdi 
last-named  power  still  owned  Scania  and  other 
districts  at  the  southern  extremity  of  the  Scan- 
dinavian peninsula.  These  wars  were  concluded 
advantagaouBly  for  Sweden,  which  acquired 
Ingria,  Karelia,  and  Livonia  (the  last  named  not 
formally  renounced  by  Poland  until  1660),  and 
the  King  addressed  himself  to  the  task  of  mak- 
ing SwMen  the  duninant  power  on  the  Baltic. 
In  1630  GBstavus  Adolphns  oam«  to  the  reeene 
of  German  Protestantism,  which  had  sncenmbed 
to  tiie  arms  of  Tilly  and  Wallenstein.  (For  his 
Tietorions  career  In  Germany,  and  the  successes 
of  tiie  generals  who  were  trained  in  his  school, 
see  the  articles  Gustavits  (II)  Adolphits  and 
Thebty  Yeabs'  Wax.)  The  foreign  policy  of 
GostaTUS  Adolphus  was  continued  after  his 
death  at  Lfltzen  in  1632  by  his  able  Chancellor, 
Oxenstiema  (q.v.),  who  directed  the  government 
daring  the  minca-ity  of  Gustavus*  gifted  but  ec- 
centric daofl^ter  Cbristina  (1632-A4).  Aa  a 
naolt  Sweden  was  fat  neariy  a  eentnnr  the  great 
power  of  the  North.  By  the  Peace  of  Westphalia 
(1648)  Sweden  received  Hither  Pomerania  (west 
of  the  Oder),  the  island  of  Rtigen,  and  othw  ter* 
ritories  in  Germany,  and  was  admitted  to  repre- 
sentation in  the  German  Diet. 

Charles  X  Gustavus  (1654-60)  waged  a  fierce 
war  against  the  Polish  King,  John  Casimir,  in 
which  the  Swedish  torcea  overran  Poland.  He 
conqnered  from  Denmark  the  provinces  of  Sca- 
nia, Halland,  and  Blekinge,  which  rounded  out 
the  Swedish  boundaries.  The  war  with  Poland 
was  closed  at  his  death  by  the  Peace  of  Oliva 
(1660).  Misgovemment  by  a  regency  followed 
during  the  minority  of  Charles  X'a  son  and  sue- 
ceasor,  Charles  XI  (q.v.)  (1660-97).  This  King 
was  involved  aa  the  ally  of  Louis  XIV  in  Euro- 
pean wars,  whioh  the  regency  had  not  left  him 
the  resourcea  to  carry  on.  In  167S  the  Swedes 
avffered  a  great  defeat  at  the  huids  of  Frederick; 
William,  tiie  "Great  Elector"  of  Brandenburg, 


at  F^rbe^Iin.  Charles  XI  reorganized  the  gov- 
ernment and  was  declared  an  absolute  sovereign 
by  the  Estates  in  1693.  His  son,  Charles  XII 
(1697-1718).  by  his  military  genius  raised  Swe- 
den to  an  ertraordinary  height  of  powM*.  Not 
long  after  his  accession  he  snecesafully  met  a 
joint  attack  by  Ruasia,  Poland,  and  Denmark, 
whom  he  dealt  Mows  that  aatmiished  the  world. 
His  inordinate  ambition,  however,  Anally  brought 
ruin  upon  Sweden.  Peter  the  Great  wrested 
Karelia,  Ingria,  Esthcmia,  and  Livonia  from 
Charles,  who  met  his  death  in  an  invasion  of 
Norway,  leaving  the  Kingdom  overwhelmed  with 
debts  and  again  disorganized.  With  him  the 
male  line  of  the  house  of  Vasa  expired.  Upon 
the  death  of  Charles  XII  the  pover  the  crown 
was  greatly  limited  1^  a  new  eonstituUon  rati- 
fied in  1720.  Theoretically  all  power  was  vested 
in  the  Riksdag,  or  Diet,  consisting  of  four  dis- 
tinct orders  or  estates — ^nobl«8,  clergy,  buigeeses, 
and  peasants  sitting  separately.  The  real  power, 
however,  was  exercised  by  a  "Secret,  Committee" 
consisting  of  50  nobles,  25  clergy,  and  25  bur- 
gesses, which  pre^red  atl  bills  for  the  Riksdag, 
created  and  deposed  miidstm,  and  controlled 
the  foreign  policy  of  the  nation.  The  King  pre- 
sided over  the  sessions  of  the  Soiate,  in  which 
body  he  had  a  casting  vote  in  case  of  a  tie.  The 
constitution  made  uie  ^ng  largely  a  flgnre- 
head  in  the  govemmait.  Charles  XlPs  sister, 
Ulrica  Eleonora,  who  succeeded  him,  and  her 
husband,  Frederick  of  Hesse-Cassel,  who  shared 
the  throne,  were  mere  puppets  of  the  nobles, 
whose  dissensions  as  the  factions  of  the  Hats, 
or  French  party,  and  the  Caps,  or  Russian 
party,  brou^t  on  the  country  calamitoue  wars 
and  almost  equally  disastrous  treaties  of  peace. 
The  weak  AaolphuB  Frederick  of  Holatein-Got- 
torp,  who  was  called  to  the  throne  on  the  death 
of  Frederick  in  1751  and  died  in  1771,  did  little 
to  retrieve  the  ervil  fortunes  of  the  stiKte.  (See 
SivnKRBBB.)  His  son,  Gustavus  III  (q.v.) 
(1771-92),  skillfully  availed  himself  of  the  gen- 
eral dissatisfaction  of  the  people  with  the  nt^bles 
to  destroy  the  factitms  of  the  Hats  and  Caps, 
and  under  a  new  cmstitittitHi  to  restore  (be 
power  of  the  crown  and  of  the  popular  estates 
at  the  expense  of  the  nobles.  His  extravagance 
and  dissoluteness  detracted,  however,  from  his 
merits  as  a  ruler.  He  was  assassinated  in  1792. 
His  son  and  successor,  Gustavus  IV  Adolphus 
(q.v.),  was  but  three  years  of  age  at  his  acces- 
sion, and  was  forcibly  deposed  in  1800,  and 
ohl^ied  to  renounce  the  crown  for  himself  and 
his  direct  hdrs  in  favor  of  his  uncle,  Charles 
XIII  (1600-18),  who  was  compelled  at  once  to 
conclude  a  humiliating  peace  with  Russia,  by 
the  terms  of  which  Finland  was  severed  from 
Sweden.  The  early  part  of  the  reign  of  Charles, 
who  was  childlees,  was  troubled  by  domestic 
and  foreign  intrigues  concerning  the  choice  of 
an  heir  to  the  throne.  Finally,  hoping  to  con- 
ciliate Napoleon,  the  dominant  par^  in  Sweden 
elected  General  Bemadotte  to  the  rank  of 
Crown  Prince.  Bemadotte  led  the  Swedish 
forces  in  support  of  the  allies  against  the  French 
Emperor  in  1813-14.  With  the  aid  of  England, 
Sweden  compelled  Denmark,  in  January,  1814,  to 
cede  Norway  to  her,  the  Swedish  possessions  in 
Pomerania  being  handed  over  to  Denmaric.  The 
Congress  of  Vienna  (1814-16)  recwnized  the 
onion  of  NiHway  with  Sweden;  Swedish  Pome- 
rania passed  to  PrOMia.  In  1S16  Bemadotte 
mounted  the  throne  as  Charies  XIV  John  (q.v.). 
Under  his  able  adminiBtration  tiie  united  Ung- 
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doms  of  Sweden  and  Norway  made  great  ad- 
vances in  material  prosperity  and  political  and 
intellectual  process;  and  although  the  nation 
at  large  entertained  v&ry  little  personal  r^^d 
for  their  alien  sovereign,  his  son  and  successor, 
Oscar  I  US44-fi9},  and  his  grandsons,  Charles 
XV  and  Oscar  II,  who  came  to  the  throne  in 
1672,  woo  a  larare  share  of  the  affections  of  the 
Swedes.  The  nmrni  with  Norway,  nuuntained  In 
peace  iat  many  years,  began  to  show  signs  of 
strain  in  the  second  half  of  the  nineteenth  cen- 
tcoy  in  proportioi  with  the  growth  of  Nor- 
weffian  commerce  and  industry  and  of  a  national 
feeling.  The  uni<m  was  dissolved,  June,  1905, 
by  the  act  of  Norway.  See  Nobwat  for  an 
account. 

During  the  reign  of  King  Oscar  II  many  im- 
portant measures  of  social  rvftnrm  were  adopted, 
including  accident  insurance  for  workingmen, 
limitation  of  the  working  hours  for  wcanen  and 
ohildren,  and  factory  legislation. 

In  1907  King  Oscar  li  died  and  was  succeeded 
by  his  son,  Gustavus  V.  The  question  of  the 
extension  of  the  franchise  which  had  been  under 
consideration  since  1900  was  settled  in  1909  by 
the  passage  of  a  bill  establiehiu;  manhood  suf- 
frage for  the  elections  to  the  Cower  House,  a 
redoetiai  of  the  qjnalifleattoos  for  eligibility  to 
the  TTpper  Honse,  and  a  system  of  proportional 
Tcpresentaticm  for  both  Houses. 

A  cabinet  crisis  arose  in  Sweden  early  in  1914 
due  to  a  difference  in  the  policies  of  the  King 
and  the  Liberal  ministry  on  the  subject  of  de- 
fense. The  King  advocated  the  immediate 
strengthening  of  the  military  forces  of  the  King- 
dom, while  the  Liberals  favored  an  appeal  to 
the  country  on  the  question.  Popular  donon- 
stratim  in  auppwt  of  the  King  led  to  the  resig- 
naUon  of  tin  Liberal  ministry,  and  in  the  suc- 
ceeding eleeti<m  the  Liberals  suffered  greatty, 
gains  being  made  1^  both  the  ConserratiTes  and 
Socialists. 

At  the  outbreak  of  the  European  War  in  1914 
Sweden  declared  her  neutrality.  Subsequently 
she  entered  into  an  agreement  with  Norway  and 
Denmark  to  d^end  their  neutrality  and  protect 
their  eocaiomic  interests.  See  Was  is  Ecbops. 
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RarOBMATION;  SOOIAUSU. 

SWB'mtNBOBOr  Swed.  pron.  sva'den-bOr^, 
Ehahukl  ( 1988-1772) .  A  Swedish  scientist 
and  theolc^an.  He  was  bom  in  Stockholm  and 
died  in  London.  He  was  educated  at  Upsala 
and  traveled  for  four  years  in  England,  HoUand, 
France,  and  Germany.  On  his  return  to  Sweden 
he  was  appointed  by  Charles  XII  to  an  asses- 
sorship  of  mines.  Swedenborg  was  emu^led  in 
1719,  and  the  family  name  changed  from  Sved- 
berg  to  SvedenlKK^.  Swedenborg  published 
short  treatises  on  various  topics  in  the  fields  of 
mathematics,  astronomy,  physics,  and  chemis- 
try. He  devoted  himself  for  eleven  years  to 
the  duties  of  his  assessorship  and  to  a  systematic 
description  of  mining  and  smelting,  and  the 
construction  of  a  theory  of  the  origin  of  crea- 
tion. The  result  appeued  at  Leipzig  in  1734, 
in  three  massive  folios,  entiUed  Opera  Philo- 
aophioa  et  MinenUia,  of  ii^ilch  the  first  volume 
was  called  Principia.  HiIb  web  followed  in  the 
same  year  by  a  treatise  on  The  Infinite,  and 
the  Final  Cauae  of  Creation;  and  the  Mechaniam 
of  the  Operation  of  the  Soul  and  the  Body, 
carrying  the  doctrine  of  the  Prinoipio  into 
higher  regions.  Dissatisfied  with  his  conclu- 
sions, he  determined  to  track  the  soul  to  its 
inmost  recesses  in  the  body.  His  studies  in 
human  anatomy  and  physiology,  witii  this  end 
in  view,  appeared  as  (Eoonomia  Regni  Animalia, 
in  two  volumes  ( 1741 ) ,  and  as  Regnum  Amfnole, 
in  three  volumes,  unfinished  (1744-45). 

At  this  point  his  course  as  scientist  was  ar- 
rested and  he  entered  on  his  career  as  seer,  by 
which  he  is  known  in  history.  After  1745  he 
professed  to  have  had  his  spiritual  senses  opened. 
His  recorded  experience  was  unique  in  that  he 
did  not  claim  to  have  etMnmunication  with 
spirits,  as  does  modem  spiritualism,  nor  to 
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have  TisioiiB  merely,  but  he  claimed  to  be  him- 
self coiuciouBly  an  inhabitant  of  the  spiritual 
world  as  if  he  had  died,  and  thence  to  be  associ- 
ating with  the  pec^le  of  that  world  as  one  of 
them.  In  1749  he  made  his  first  puUie  appear- 
ance in  his  new  character  in  the  issue  in  uyadaa 
of  the  Arcana  Calettia,  completed  in  17S6  In 
eight  quartos.  It  is  an  exposition  of  the  inter- 
nal, or  spiritual,  sense  of  Genesis  and  Exodus. 
Adam  signifles  the  most  ancient  church,  and  the 
flood  its  diseoluUon;  Noah,  the  ancient  churdi, 
which,  falling  into  idolatry,  waa  superseded  by 
the  Jewish.  The  spiritual  sense  pervades  the 
Scriptures,  with  the  exception  of  Ruth»  Chrcmi- 
cles,  Ezra,  Ndiemiah,  Esther,  Job,  Proverbs,  Ec> 
cleaiaetes,  the  Song  of  Solomon,  the  Acts  of  the 
Apcvtles,  and  the  Epistles.  By  reason  of  its 
symbolism  of  the  inward  sense,  the  letter  of 
Scripture  is  holy  in  every  jot  and  tittle.  The 
Jewish  digpensatlcKi  having  reached  its  period, 
God  appeared  in  Jesus  Christ.  He  assumed  hu- 
man nature  in  ita  lowest  condition  in  the  Vir^, 
wrought  it  into  conformity  with  himself,  "glori- 
fied and  made  ii  divine."  Th&e  is  a  IVinity, 
not  of  persons,  bat  of  divine  enentlals,  consist- 
ing of  the  Fatiier,  or  Ood  aa  He  is  in  Himsdf, 
and  thus  incomnrehoiBible  to  man;  the  Son,  or 
God  as  revealed  to  man  in  Jesus  Christ;  and 
the  Holy  Spirit,  or  divine  operation  thence.  It 
ia  imaged  in  man  by  his  soul,  his  body,  and 
their  operation.  The  Church  which  Christ  ea- 
tablish^  at  his  advent  in  the  flesh  came  to  an 
end  in  1767.  Then  commenced  a  new  dispensa- 
titm  and  a  new  ehnreh,  sigftifled  by  the  New 
Jerusalem  in  the  Revelatim,  of  which  church 
the  writings  of  Sweden borg  contained  the  doc- 
trines. 

The  distinctive  principle  of  Swedenborgian 
.theology,  next  to  the  doctrine  of  the  divine  hu- 
manity, is  the  doctrine  of  life.  God  alone  lives. 
Creation  is  dead — man  is  dead;  and  their  ap- 
parent life  is  the  divine  preaeace.  God  is  every- 
where the  same.  It  fallaeionsly  appears  as  if 
He  were  different  in  one  man  and  in  another. 
The  difference  is  in  the  recipients;  by  one  He  is 
not  received  in  the  same  degree  as  another. 
There  is  an  inmost  or  highest  degree  or  plane 
of  man's  reception  of  the  divine  life,  called  the 
celestial  or  love  plane;  there  is  a  second  or 
lower  degree  of  receptivity,  called  the  spiritual 
or  wisdom  plane,  and  tiiere  is  a  third,  called  the 
natural  or. plane  of  obedimee.  The  life  of  evil 
is  the  perversion  of  divine  life  into  disorderly 
forma.  These  d^^rees  of  man's  reception  of  God's 
life  are  entirely  separate  from  each  other  and 
can  never  be  commmgled.  They  are  related  by 
correspondence,  by  which  each  lower  degree  de- 
rives its  existence  and  its  life  from  the  plane 
above.  The  relation  of  correspondence  is  com- 
plete, there  being  nothing  in  a  higher  plane 
which  is  not  represented  hy  something  corre- 
sponding to  it  in  the  plane  below;  and  there  is 
nothing  in  the  lower  plane  which  does  not  exist 
frmn  some  corresponding  thing  in  the  plane 
abo\*e;  and  all  this  to  the  most  minute  detail, 
even  to  the  tilings  on  this  earth.  Earthly 
things  beautiful  and  useful  manifest  spiritual 
good;  and  earthly  things  ugly  and  hurtful, 
spiritual  evil.  The  ^riptures  are  Mvritten  ac- 
cording to  correspondences,  and  by  the  aid  of 
that  science  their  mysteries  are  unlocked.  By 
it,  too,  the  ctmstitution  of  heaven  Mid  of  hell 
is  revealed.  There  are  three  heavena  in  which 
there  live  three  orders  of  angels,  the  natural,  the 
spiritual,  and  the  celestial;   tii^  are  three 


rilanes  or  degrees  of  man's  rec^tivity  of  divine 
ife  described  above.  All  angels  were  once  men, 
and  have  lived  on  this  or  some  other  planet. 
They  marry  and  live  in  societies,  in  cities  and 
countries  as  in  the  world,  in  outer  appearance 
differing  only  in  the  vast  superiority  and  glory 
of  tiieas  things  there.  But  the  similarity  be- 
tween the  life  of  ai^ts  in  heaven  and  that  of 
men  on  earth  is  of  the  outer  appearance  only, 
while  the  differences  between  them  are  internal 
and  radical;  for  it  is  not  in  de^frees  of  outer 
perfection  and  glory  that  the  life  in  heaven  and 
the  life  on  earto  may  be  compared  truly,  but  in 
tiieir  capacity  to  supply  a  field  for  the  realiza- 
tion of  the  inner  life  of  the  sool.  To  the  angds 
the  images  presented  to  their  senses  are  the  ex- 
pressiotts  of  ideas  and  emotions  which  are  hy 
this  means  revealed  to  them;  and  so  ecmcemed 
are  they  in  these  meanings,  that  they  are  un- 
conscious of  the  objects  of  their  senses,  or  of 
their  own  l>odiiy  life,  as  such.  To  them  their 
sense  life  therefore  is  made  tmly  a  concrete 
spiritual  life^  There  is  no  drac«ninational  favo- 
ritism with  God;  all  in  whom  the  love  for  God 
and  man  preraila  in  any  degree  whatever,  irre- 
apective  m  Ok&t  church  or  religious  otmuection, 
go  to  heaven  after  the  death  of  their  bodies. 
Between  heaven  and  heU  there  is  an  interme- 
diate state  called  the  world  of  spirits,  where 
all  those  who  paaa  into  the  spiritual  world  are 
prepared  for  their  final  states.  Hell  is  not 
merely  a  place  of  punishment  for  the  sins  done 
in  the  body,  "but  ia  a  provisioiii  of  divine  love, 
and  tihe  necessary  state  and  omdition  of  tiie 
unr^enerated  natural  man.  No  one  is  sent 
there,  but  the  unregenerated  sedc  a  place  there 
of  their  own  accord.  Hell  aa  a  whole  ia  called 
the  devil,  or  Satan;  there  is  no  supreme  in- 
dividual bearing  that  name.  There  are  three 
hells  opposite  the  three  heavms. 

BibHofi^phy.  Complete  editions  of  Sweden- 
borg's  writings  have  been  issued  in  Enriigh  by 
the  Swedentmg  Society  of  Londm,  wUdi  hs« 
also  issned  a  CMtomrduice  to  the  worlcs  J.  F. 
Potts  (6  vols.,  London,  1888  et  seq.).  "Diere  ia 
also  the  Rotok  Bditum  (32  vols.,  Boston,  1007) ; 
separate  works  have  been  issued  in  various  edi- 
tions, among  them  being  The  AninUtl  Kingdom 
(Philadelphia,  1912),  and  Divine  Providence, 
and  Divine  Love  and  Wisdom,  in  Everyman's 
Library  (New  Yoric,  1913).  Numerous  triog- 
raphies  have  been  written,  auumg  them  being: 
J.  J.  G.  WiUdnaMi,  Bmanuel  Swedmborg:  A 
Biographj/  (Boston,  1849) ;  E.  A.  Hitchcock. 
Sioedenborg :  A  Hermetic  Philosopher  (New 
York,  1858) ;  William  White,  Emanuel  Stoeden- 
borg:  Hia  Life  and  Writinga  (2  vols.,  London, 
1867 ) ;  Bwjamin  Worcester,  Life  and  Mitaion  of 
Emanuel  Bvoedtnhorg  (5th  ed.,  Boston,  1901); 
id..  Bwedeiihorg:  Harbinger  of  the  Nea>  Age 
(Philadelphia,  1910);  R.  W.  Emersim,  "Sweden- 
borg,  or  the  Mystic,"  in  Aepresentotire  Men 
(CentenaiT  e^t  Boston,  1903);  George  Tro- 
bridge.  Life  of  Bmawui  Swedenborg  (ib.,  1013) ; 
Pauline  Bonheim,  Balwae  und  8v>edenhorg  ( Ber- 
lin, 1914) ;  also  Dooummtg  Concerning  the  Life 
and  Character  of  Emanuel  Swedenborg,  Collected, 
Tranelated,  and  Amu>tated  by  R.  L.  Tafel  (3 
vols.,  London,  1875-77),  a  very  scholarly  work, 
compiled  with  great  labor;  J.  J.  G.  Hyde,  Bib- 
liography of  the  Works  of  Emanuel  Stoedenborg 
(New  York.  1906) :  A.  H.  Stroh,  Abridged  Chron- 
ological Uet  of  the  Work»  of  fmrnawuel  Btoe- 
denborg  (Upsala,  1010).  A  sumptuous  edition 
of  his  scientiflo  works  is  being  issued  under  the 
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auspices  of  the  Swedish  Ro^al  Academy  of  Soi- 
enoes.  Many  volumes  of  his  manuBcripts  have 
beoi  reproduced  in  photoUthograph  and  photo- 


IWBDZNBOBOZAVS,  gwS'den-Mr'jlHHiz. 
The  name  popularly  applied  to  those  who  accept 
the  doctrines  of  Christianity  and  of  philosophy 
as  set  forUi  in  the  writings  of  Emanuel  Sweden- 
borg  (q.v.).  They  do  not  call  themselves  Swe- 
denBorgians,  but  members  of  the  New  Church. 
Sweden borg  formed  no  ecclesiastical  organiza- 
tion, but  declared  that  in  time  there  wiU  exist 
a  universal  new  church,  whidi  is  prefigured  by 
the  New  Jerusalon  of  the  Apocalypse  (Rev. 
zxi).  Many  followers  of  Swedenbmrg  do  not 
sever  them  selves  from  tiieir  previous  church  eon- 
neetions;  but  a  numbw  have  organized  a  church 
to  which  they  give  the  name  New  Church  or 
New  Jerusalem.  It  is  only  these  whose  numbers 
and  work  can  be  definit^y  reported.  The  first 
movement  towards  organization  began  in  Great 
Britain  in  1782,  when  Robert  Hindmarsh,  a 
printer  of  London,  and  certain  associates  formed 
a  class  for  reading  and  studying  the  writings  of 
Swedcsborg.  Tliis  grew  into  a  80<^ety  for  wor- 
ship  and  preaching.  Public  services  were  first 
hida  in  1788.  The  Goieral  Conference  of  the  New 
Jemsalon  Churdi  in  tiiat  oountry  began  its  ses- 
sions in  1789,  and  since  18IS  has  met  annually. 
In  1016  the  conference  consisted  of  72  sotneties, 
with  an  aggregate  membership  of  6694  with  46 
ministers.  There  are  also  a  number  of  societies 
not  connected  witii  the  conference  and  many 
isolated  manbers  not  nviorted  in  tiieae  statis- 
tics. There  are  probably  10,000  followers  of 
Swedenborg  in  Great  Britain  and  Ireland.  On 
the  continent  of  Europe  there  are  societies  of 
New  Churchmen  in  Paris,  Zurich,  Berlin,  Buda- 
pest, Vienna,  Stuttgart,  Copenhagen,  and  in 
Stockholm,  and  many  individual  followers  of 
Swedenborg  in  every  country  of  Europe.  In  the 
United  States  the  first  society  of  the  New  Church 
was  oi^fsaixed  in  Baltimore  in  1702.  The  Gen- 
eral CmivemtiMi  of  tiie  New  Jerusalem  in  the 
United  States  and  Canada  held  its  first  meetii^ 
in  Philadelphia  in  1817.  With  four  exertions 
tbis  body  has  held  annual  sessions  ever  since. 
In  the  United  States  societies  are  grouped  into 
State  organizaticns  called  associations.  The 
Oenoral  Convention  is  composed  of  12  of  these 
assoclatitms  and  of  seven  separate  societies. 
The  individual  mmdwrehip  of  the  bodies  eom- 
posing  the  convention,  as  reported  in  1016,  is 
6363,  with  103  ministers  and  96  socieUee.  In 
addition  to  Uiese  there  are  many  scattered  re- 
ceivers of  Swedenboiv's  doctrines  who  are  not 
members  of  the  organization.  There  is  a  smaller 
organization  of  the  Swedenborgians  called  the 
General  Church  of  the  New  Jerusalem.  Its 
headquutoa  are  in  the  United  States,  though 
it  has  members  in  otiier  countries.  It  Is  an 
<^shoot  frtHn  the  oonventitm,  haTing  withdrawn 
from  that  body  in  1801.  In  1016  n  reported  a 
membership  of  1213  persons  with  34  ministers. 
In  Australia,  New  Zealand,  Cape  Province,  Natal, 
Transvaal,  Mauritius,  India,  British  Guiana, 
Mexico,  and  Brazil,  there  are  societies  and  scat^ 
tered  receivers  of  Bwedraiborg's  doctrines,  and 
individual  members  In  all  parts  of  the  globe. 
Taken  all  together  there  are  about  20,000  mem- 
bers  of  the  faith  in  the  world. 

The  ministry  of  Uie  New  Church  is  patterned 
after  the  Episcopal  order;  but  there  is  in  real- 
ity a  practical  oongregationaliun.  Originating 
fat  isolated  places,  the  societies  managed  their 


own  affairs,  selected  their  own  ministers,  and 
joined  with  other  societies  largely  for  cofipera- 
tive  missionary  work.  The  ministers  and 
churches  of  the  countries  outside  Great  Britain 
and  the  United  States,  although  practically  inde- 
pendent, are  closely  connected  with  the  three 
general  bodies  already  mentioned,  both  b^  dose 
association  and  cooperation,  and  by  assistance 
rendered  to  the  relatively  weak  brethren  scat- 
tered throughout  the  world. 

There  are  tiiree  institutions  at  which  the 
ministers  are  educated.  The  English  Confer- 
ence has  a  theological  school  in  London,  the 
New  Ghnrdi  GolUge.  13te  Goieral.Ccmvention's 
theological  school  is  in  Cambridge,  Mass.,  and 
the  Academy  of  the  New  Church  located  at 
Bryn  Athyn,  Ta.,  has  a  theological  sdiool  at 
which  the  ministers  of  the  General  Church  of 
the  New  Jerusalem  are  educated.  The  three 
general  bodies  also  carry  on  the  work  of  goieral 
education  in  a  number  of  schools  in  America 
and  Great  Britain. 

The  organizations  of  the  New  Church  have 
been  active  in  printing  and  ptiblishing.  The 
wtnrks  of  Swedenborg  have  bem  issued  in  whole 
or  in  part  in  many  different  languages  and  in 
man^  editions.  Many  periodicals  have  been 
published,  some  of  tnem  continuing  through 
more  than  a  century.    For  bibliography,  see 

SwniENBraO,  EUAKUBL. 

SWEDISH  liANaUAOE  AHD  UTEBA- 
TTTBE.  Swedish  belongs  to  the  northern  branch 
of  the  Germanic  family,  within  which  it  is  an 
eastern  development  of  the  old  Ddnsk  tunga,  or 
Danish  tongue,  a  nam^  anciently  applied  to  the 
language  spoken  not  in  Denmark  only,  but  in 
the  rest  of  Scandinavia.  It  was  much  the  same 
in  the  entire  Northland  down  to  about  900  a.d., 
when  it  b^an  to  differmtiate  into  an  eastern 
type,  ramifying  into  Danish  and  Swedish,  and 
a  western  type,  producing  Norw^ian  and  Ice- 
landic.  FrtHn  900  to  1600  the  Swedish  branch 
is  called  Old  Swedish.  Until  after  1200  the 
only  records  are  runic  inscriptions,  cut  ^iefly 
on  gravestonee.  Use  of  the  Latin  alphabet  be- 
gan in  the  thirteenth  century.  In  the  four- 
teenth century,  when  a  literary  language  began 
to  develop  out  of  the  SOderman^nd  dialect, 
differentiation  from  Danish  proceeded  slowly; 
then  came  a  period  of  approximation  to  Danish, 
followed  in  time  by  an  archaizing  period,  restor- 
ing original  forms.  Aside  from  divergences  of 
vocabuhuy,  Swedhdi  now  differs  frcnn  Danish 
especially  in  its  retention,  after  a  vowel,  of  the 
old  voiceless  oonsonants,  k,  t,  p,  which  in  Dan- 
ish changed  to  g,  d,b,  and  in  ita  retentitm  of  the 
vowels  a  and  o  in  unstressed  syllables,  where 
Danish  has  e  or  no'  vowel ;  thus,  Swedish  bok, 
book,  mat,  meat,  opo,  ape,  are  in  Danish  bog, 
mad,  abe.  Swedish  talar  Ni  svenska  (do  you 
speak  Swedish?)  is  in  Danish  taler  De  svmsk; 
and  Swedish  ftiokan  Uhnar  am  mor  (the  girl 
resembles  her  mother)  is  in  Danish  Pigen  lignei- 
am  Moder.  Undn-  this  head  it  may  be  added 
that  Swedish  has  not  the  "glottal  catch"  of 
Danish,  and  Danish  has  not  the  modulated 
musical  accent  of  Swedish. 

The  main  body  of  the  Swedish  vocabulary  is 
old  Germanic  stock,  the  principal  foreign  in- 
gredi^ts  being  ( 1 )  Latin  and  Gredc  words  that 
came  with  Christianity  or  witii  the  growth  of 
scholanhip;  (2)  Low  German  words  dating 
from  the  time  cnf  the  Huueatie  League,  as  or- 
beta,  to  work,  tidvel,  boot,  amaiba,  taste;  (3) 
German  words  from  about  1620,  as  tapper. 
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brave,  prakt,  aplendor;  (4)  French  words  bor- 
rowed in  the  Beventeenth  and  eighteenth  cen- 
turies, as  oB&r,  business,  Mono,  tt^t,  chorm- 
OMt,  charmuw.  Like  other  Nortii  Gemuinie 
twguei,  Swedish  has  the  poctpositive  definite 
article  (originally  a  pronominal  affix) ;  thus, 
/Itefea,  girl,  flickati,  the  girl.  As  in  English, 
nonns  have  but  one  case  (the  ^itive  or  pos- 
sessive), now  distinguished  b^  mfiection.  The 
genitive  ending  is  which  is  appended  after 
the  article ;  thus,  ^ickang  mor,  the  girl's  mother. 
The  plural  of  nouns  is  formed  hj  means  of  the 
endings  -or,  -or,  -w,  -en,  to  which  the  definite 
arUele  is  appended  in  tiie  fonns  Hia>  -me,  aoeord- 
ing  to  a  feeling  for  vowel  balance  which  began 
ftbont  the  fourteenth  century;  thus,  flickorna, 
tlw  girls,  but  dalame,  the  dales.  A  new  pro- 
noun of  address,  m,  t^ing  the  place  of  /,  came 
in  the  seventeenth  century  and  is  now  commonly 
used  in  books;  but  in  conversation  Swedish 
politeness  avoids  it  and  substitutes  the  title  of 
the  person  addressed,  putting  the  verb  in  the 
third  persui;  thus.  Ar  frun  a}uk,  is  the  lady 
sick?  =  are  you  tiA,  nudamt  The  verb  stiu 
retains  the  old  Scandinavian  passive  in  •«,  orig* 
inally  an  affixed  reflexive  pronoun;  thus,  feaila, 
call,  kallat,  to  be  called.  A  peculiar  feature  of 
conjugation  is  the  differentiation  of  the  perfect 
passive  participle  into  two  forms,  one  of  which, 
called  the  aupine,  is  used  to  inflect  the  perfect 
tenses,  while  the  other  is  declinable  and  serves 
«0  a  true  participle;  thna,  jag  har  dltfeot,  I  have 
loved,  but  jag  Or  fibitod,  1  am  loved,  and  vi 
dro  iltkade,  we  are  loved. 

In  the  printing  of  Swedish  Roman  lettera 
have  Icmg  prevailed.  The  written  language  of 
to-day  represents  nearly  the  pronunciation  of 
about  200  years  ago;  and  as  phonetic  change 
has  been  at  work  during  the  interval,  it  is  the 
ease,  as  in  English,  that  the  written  form  is 
often  a  poor  index  to  colloquial  nttwance. 
SwediA  print  teems  witli  dient  letters;  thus, 
jag  akal  vara  i  ttadm  (I  shall  be  in  the  city) 
is  pronounced  ska  vara  i  atSn;  and  hvad  or 
dct  (what  is  itT)  becomes  va  &  de.  For  the 
learner  of  Swedish  a  great  difficulty  comes  frcHu 
its  peculiar  accent,  which  involves  botii  stress 
and  variations  of  musical  pitch.  Every  word 
has  either  the  simple  or  the  compound  tone. 
The  simple  tone  is  a  rising  modulation,  while 
the  compound  "conaists  of  a  falling  tone  on  the 
stress  syllable,  with  an  upward  lei4>  of  the  voice 
and  a  slight  secondary  stress  on  a  suoeeedlng 
syllable."  (Sweet.)  Not  only  prcnundation,  but 
meaning,  ohxa  depends  on  the  otact  modulation 
of  a  word's  musical  accent. 

Literature.  About  160  of  the  runic  inscrip- 
tions of  Sweden,  the  oldest  dating  from  the 
tenth  centniy,  contain  alliterating  verses  evi- 
dently quoted  from  preexisting  sagas.  This  and 
other  lines  of  evidence  show  Siat  tlw  poetic  art 
was  widely  cultivated  in  the  Viking  age.  But 
this  literature,  perhaps  comparable  to  uuit  pre- 
served in  Old  Icelandic,  is  lost.  By  the  middle 
of  the  twelfth  century  Christianity  was  firmly 
established,  and  old  pagan  songs  and  sagas  were 
banned  bv  the  Church,  For  five  hundred  years 
afterwara  national  literature  was  dominated, 
more  than  elsewhere  in  western  Europe,  by  the 
religions  qtirit.  The  earliest  writings  banded 
down  in  toe  Latin  alphabet  are  codes  of  provin- 
cial laws  {land»kaipMlagaT) ,  the  most  important 
the  "Elder  West  G«ta  Law"  (thirteenth  cen- 
tury). Magnus  Eriksson's  Landtlag  (about 
1350)  is  that  Kii^s  attempt  to  provide  a  com- 


mon law  for  alt  the  provinces  under  his  role.  It 
was  probably  a  scholar  from  his  entourage 
who  wrote  the  celebrated  Vm  ttyriM  kominga 
ok  Mfthinga  (On  the  Conduct  of  Kings  and 
Magnates).  To  the  fourteenth  century  belong 
writings  (nine  hook*  of  Bevelatimis)  ascribed 
to  St.  Birgitta,  a  nun  and  mystic  revealer  of 
heavenly  things.  She  is  the  most  eminent  per- 
sonage in  the  annals  of  Catholic  Sweden.  Her 
convent  at  Vadstoia  became  a  literary  centre, 
where  Latin  writings,  mystical  and  hsgio- 
graphic,  but  including  also  a  part  of  the  Bible, 
were  translated  into  Swedish  for  the  nuns.  In 
postiT  the  mediBval  pwiod  is  not  reir  rich* 
thon^  its  meMcal  produrtion  is  oonaiderable. 
Romances  of  diivaliy  are  the  soiled  Bufemiu- 
nisor,  certain  tales  of  knighthood  done  Into  Swed- 
ish verse  by  a  i^eonan  at  the  court  of  Queen 
Euphemia  of  Norway  (1303-12).  They  are 
Herra  /wow,  Bertig  Fredfik  af  Normandie,  and 
Floret  och  Blameeflor,  all  in  rhyming  couplets 
with  four  acoaits  to  the  line.  Besides  these 
there  are  sevaral  rhymed  chronicles,  tiie  oldest 
being  the  BrikOerOtUka  (about  1820) ,  the  Ohfim- 
ioa  €h}thonm  (1470)  by  Ericua  Olai,  and  the 
ballads.  The  ballad-making  period  in  Sweden 
was  chiefiy  in  the  thirteenth  and  fourteenth 
centuries,  out  the  extant  collections  are  of  the 
sixteoith  and  seventeenth.  No  well-known  bal- 
lads are  of  indisputable  antiquity,  but  the  best 
compare  wall  iu  form  and  matter  with  the  better 
EfEtnpeviter  of  Denmark.  From  the  fifteenth 
century  we  have  a  few  good  poems  by  Bishop 
Thomas  of  Strengnis  (died  1443). 

The  Reformation  transferred  the  literary 
centre  from  Vadstena  to  Upsala.  The  literature 
of  the  sixteenth  century  Is  nearly  all  religious, 
the  chief  writers  being  the  brothers  Petri,  Car- 
melite monks  who  had  been  converted  to  Luth- 
eranism  at  Wittenbeig.  They  stand  out  as 
leading  Swedish  apostles  of  the  new  faith.  The 
elder,  Olavus  (MKsto'  Olof),  wrote  psalms,  de- 
votional poems,  a  prose  chronicle  m  Swedi^ 
history,  and  (probably)  the  mystery  play  Tobia 
OomtBdia.  With  his  Iwothrar  Laurentius  he  di- 
rected the  publication  of  the  first  Swedish  Bible 
(Upsala,  1541).  .The  first  secular  author  of  any 
note  in  the  new  era  is  the  historian  Messenius, 
who  also  wrote  six  "school  comedies"  on  subjects 
from  Swedish  history.  The  best  known  is  Dim, 
which  was  played  by  Upsala  atudotta  in  1611. 

The  period  of  Swedish  expansloi  (1680-1730) 
is  marked  by  the  widening  M  the  literary  hori- 
con  throu|^  the  introduenm  of  new  ideas  and 
forms  from  Oermany,  France,  Italy,  and  Hol- 
land. The  prcHuinent  figure  is  Stiemhielm 
(1698-1672),  the  father  of  Swedish  poetry.  His 
work  was  like  that  of  Opitz  in  Germany,  who 
influraced  him.  His  poem  Hemtlet,  a  tudaetio 
allegory  on  the  conflict  of  Pleasure  and  Duty, 
may  uirly  be  said  to  have  natiicmaliced  the 
dae^lic  hexameter.  Stlemhldm  atoo  produced 
sonnets  and  ballads.  His  most  noteworthy  d^ 
ciple  was  the  poet-scholar  Columbus  (1642-79). 
An  exponent  of  Stiemhielm,  Rosenhane  (1610- 
84).  won  fame  as  a  scmneteer.  A  facile,  original 
rhjrmester  was  Johansson,  called  Lucidor  (died 
1684).  The  eccentric  polyhistor  Rudbeck  (1630- 
1702),  with  his  amaring  Atlantika,  belongs  to 
the  histwy  of  litoary  eurioiMties  rather  than  of 
literature. 

In  the  ensuing  epoch  (1730-72)  the  grrat 
Swedish  names  are  Swedenborg  (1688-1772) 
and  LinusuB  (1707-78).  b^onging  respectivdiy 
to  religion  and  science.    In  beliea-lenrea  tiie 
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tdeaU  of  Sweden  were  BubBtantially  those  of 
coDtemporary  France  and  EDgland.  The  pre- 
eidii^  genius  is  Dalin  (1708-63),  whose  Stoed- 
i$h  ArffUM,  started  in  1783  in  imitation  of  the 
Speetator,  hecame  the  rallying  point  of  the  dom- 
inut  idsH.  Dalin  mote  much  poetry,  but  is 
beat  remembered  as  an  elegmnt  afylist  in  prose, 
the  first  in  Swedish  annala.  Opposed  to  Dalin 
in  some  of  his  tendencies  was  the  coterie  of  Fru 
Nordenfiycht  (1718-63),  the  Northern  Aspasia. 
To  her  circle  belonged  Creutz  (1731-86),  best 
known  for  his  pleasant  pastoral  Atis  oeh  Oa>- 
milla,  and  Oyllenborg  (1731-1808),  author  of 
ratiocinative  poems.  All  these  midcentury 
writers  were  stron^y  inSoeneed  by  otmtempo- 
rariea  in  England. 

The  Gustavian  epoch  (1772-1809)  is  mariced 
b^  royal  patr<ma^  of  letters.  Gustavus  III, 
himaelf  a  playwri^t  and  a  prize  orator,  as- 
sembled an  academic  court  of  talent,  similar 
to  tile  French  Old  lUgime.  Leading  OustaTians 
were  Kellgren  (1761-9S),  Leopold  (1766-1829), 
and  Ozenatiema,  <1760-1816),  all  poets  of  talent 
snd  devoted  to  the  ideals  and  sentnnaits  of  their 
day.  Here  belongs  also  the  name  of  the  gifted 
poetess  Fru  Lenngren  (1764-1817),  famed  for 
her  idyls  and  satires  and  her  literary  salon. 
Quite  untouched  by  academic  influence  was  the 
much-admired  Beilman  (I740-9S),  a  genial  hu- 
morist of  Anacreontic  tendencies,  who  turned 
his  obaerratimiB  of  Stockholm  low  life  into  tune- 
ful verse.  To  the  Gnitavian  period  beltmn 
(though  somewhat  of  a  new  era)  the  best  work 
of  the  eminent  lyric  poet  Franz«n  ( 1772-1847 ) . 

The  great  Romanuc  movement  of  the  nine- 
teenth century,  with  its  renaissance  of  national 
feeling,  affected  Swedish  literature  profoundly. 
New  ideas,  coming  from  Germany  by  way  of 
Denmark,  precipitated  at  first  a  conflict  of 
schools  and  tendencies,  after  which  came  a  sea- 
son of  brilliant  production.  In  the  soulful  verse 
of  Wallin  (1779-1889) ;  in  the  best  work  of  the 
aroh-Romantkiat  Atterbom  <170O-186S) ;  in  the 
fine  qdritnality  and  exquisite  workmanship  of 
StagneliuB  (1793-1823);  in  the  stirring  North- 
em  poems  of  Geijer  (1788-1847),  destined  to 
become,  next  to  Fryxell,  perhaps,  his  country's 
greatest  historian;  in  the  productions  of  Uie 
brilliantly  endowed  but  erratic  Almqvist  (1793~ 
1866) ;  and  of  minor  poets  like  SjOberg  (1794- 
1828)  and  Nicander  (1799-1839);  but  above 
all  in  the  splendid  talent  of  Tegn«r  ( 1782-1846) , 
ftuned  for  nls  romantieized  FHtMofs  8<iga — the 
national  genius  found  a  richer  expression  than 
at  any  time  before  or  since. 

In  the  midcentnry  period  the  prominent  names 
are  Fredrika  Bremer  (1801-66),  once  widely 
read  at  home  and  abroad,  and  Runeberg  (1804- 
77),  a  rival  of  Tegn«r  for  the  first  place  of  honor 
in  the  whole  Swedish  Parnassus.  Somewhat 
later  cmne  Topelius  (1818-98),  best  known 
for  his  nerds  of  Finnish  history,  and  Rydbei^ 
(1828-96),  oninent  aa  poet,  noveUst,  and  trans- 
lator of  CtoeOi^s  ^ntt,  and  the  poet  Count 
Snoilsky  (1841-1903).  The  new  realism  is 
most  conspicuously  represented  by  Strindberg 
(1849-1912),  the  greatest  author  of  bis  day  and 
country,  remarkable  alike  for  the  quality, 
variety,  and  mass  of  his  work;  by  Anne  C. 
LefBer  (1849-92);  and  by  Geijeretam  (1859- 
1909).  Oppositi<m  to  realism  is  represented  by 
Heidenstam  <186ft-  ),  Lerertin  (18(0-1906), 
and  the  spirited  romanticist  Sdma  LagerlSf 
<18S8-  ),a  winner  of  the  Nobel  price.  Late 
writers  who  beltmg  to  no  ipeeial  school  are  the 


poet  FrOding  (1860-1911),  a  skilled  metrician, 
the  poet  Karlfeldt  (1864-  ),  and  the  story 
writer  HallstrOm  (1866-  ). 

Bibliography.  Language:  For  Old  Swedish 
the  leading  authori^  is  A.  Q.  Noreoi,  Alt- 
•oAiwdtMAe  Cframmatih  (Halle,  1897;  new  ed., 
ib.,  1904).  He  has  also  treated  tiie  Biri>ject  in 
his  OeMchichte  der  nordi$dteit  Bpmahen  (Strass- 
bni^,  1898),  a  reprint  of  his  article  in  Her- 
mann Paul,  Orut%dri«t  der  germanuchen  Phi- 
lologie  (2d  ed.,  Strassbur^  1898).  A  good  work 
on  Swedish  grammar  is  Rydqviet,  Sventka 
aprdkett  lagar  (6  vols.,  Stodchokn,  1850-83).  A 
small  grammar  is  Schwarz  and  Norem's  8vmt^ 
aprdkidra  (ib.,  1881).  The  greet  work  is  hy 
A.  G.  Noreen,  Vdrt  aprik  (Our  Language)  (ib., 
1903  et  seq.;  to  constitute  nine  volumes). 
Grammar  in  English  is  E.  J.  Vickner,  A  Brief 
Swedish  Ormnmar  (Rock  Island,  111.,  1912;  rev. 
ed.,  1914).  The  best  Swedish-English  dictionary 
is  that  of  BjOrkman  (Stockholm,  1880),  and 
English-Swedish  is  that  of  WendetrOm  and 
Lindgren  (ib.,  1889).  Hie  great  dictiimary  of  the 
Swedidi  Academy,  Ordbok  Sfver  wvenaka  aprikvt 
(Lund,  1898  et  seq.;  3  v<^  ready  in  1916) 
is  not  far  advanced.  For  dialects  consult  Lun- 
dell,  Tijfare  bidraj;  till  JkAwMdom  om  de  avmaha 
landemdlen,  etc.  (Stockholm,  1879  et  seq.).  An 
excellent  account  of  Swedish  pronunciation  by 
Sweet  is  given  in  Trantaetiont  of  the  Philologi- 
cal Sodetjf  (London,  1877-79);  also  L.  Mar- 
shaU  (ed.),  awtdUh-AmtriMm  Hattdbook  (Phil- 
adelphia, 1914).  Literature:  A  good  anthology 
of  Old  Sweduh  will  be  found  In  Norem's  Alt- 
aekimditoKe*  Leg^ueh  (Halle,  1892-94),  and  of 
the  entire  literature  (to  1830)  in  the  LSaebok  i 
svmak  litteratur  of  Hildebrand,  Bergstadt,  and 
Bendixson  (Stockholm,  1897-08).  The  old  laws 
have  been  edited  by  Schlyter,  much  of  the  reli- 
gious meditfval  literature  by  Klemming.  Of 
older  worlES  on  the  history  of  literature  the 
beet  are  Oscar  Wieeelgren,  Bveriget  tkdna  lit- 
teratur (Land,  1833-49);  and  Malmsti«m, 
Grmtddrasen  of  «mmA»  vUterhtUnM  Aittoria 
(Oerebro,  1866-60) .  Hie  beet  work  up  to  date  is 
the  Ilhutrerad  Bveiuk  lAtteraivrhiatoria  of 
SchOck  and  Warburg  (2  vola.  Stockholm,  1896- 
97;  2d  ed.,  6  vols.,  ib.,  1912-16).  Consult  also 
V.  Palmgren.  "Selected  List  of  Swedish  Books 
Recommended  for  Public  Libraries,"  in  Ameri- 
can Library  Assodatitm,  F'oreigi^  Book  Lit*, 
No.  6  (Chioaoo,  1009) ;  A.  B.  Bemim,  Old  Norte 
BlemeH*  im  Bioedith  Romamtiottm  (New  York, 
1914).  See  also  references  to  articles  on  the 
individual  authors  mentioned. 

SWEDISH  KOVSHEIIT.    See  MscHAiro- 

TH  KRAFT.   

SWEDISH    MUSIC.     See  Scandinavian 

MUBIC.     

SWEDISH  EIGUTINOAItE.    A  ptmular 
name  given  to  the  Swedldi  singer  Jenw  Lind. 
SWEDISH  POLITICAL  PABTrn.  See 

Political  Paetibb. 

SWEELINCK,  swallok,  Jan  Prvms  (1662- 
1621).  A  Dutch  organist  and  composer,  bom 
at  Deventer  or  Amsterdam.  He  studied  with 
Zarlino  at  Venice,  and  in  1580  succeeded  hie 
father  as  organist  of  the  Old  Church  at  Amster- 
dam, which  position  he  held  till  bis  death. 
Through  his  piujils  and  organ  works  he  ex- 
erted a  far-reacning  influence,  bdng,  in  fact, 
the  real  founder  of  the  great  school  of  Ger- 
man o^ianists  which  flourished  during  the 
aeventeevth  oentury.  (See  Mnno,  Hisnwr  or, 
Z.)   It  waa  he  that  originated  the  otffa  fugue 
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(see  Fuoui)  bnlU  npon  a  single  subject  to 
which  counterrabjects  were  gradually  added. 
Of  subsequrat  masters  none  equaled  him  until 
the  mighty  Bach  appeared.  Bach  bringing  this 
form  of  the  fugue  to  perfection.  Besidai  the 
organ  works,  upon  which  his  importance  chiefly 
rests,  he  set  to  music  all  the  Psalms  of  David 
in  four  books  (4-8  voices)  and  wrote  Rimet 
pranQoiaea  et  italiemtea  and  Oantionet  Sacra  cum 
basso  oontinuo  ad  orgamim.  A  complete  editicm 
<A  his  Wf^cs,  in  12  volumes,  edited  by  Max  Seif- 
fert  under  the  auqiieea  of  the  Vereemgung  voor 
Noord-Jfederiamdt  Mwri^get^iiedenia,  was  pub- 
lished bv  Breitkf^f  and  Hftrtel  in  Leipzig  ( 1895- 
1903).  Consult  F.  H.  J.  Tiedeman.  Jan  Pieten 
Sipvelinok,  em  bio-hibliografiaehe  Scheeta  (Am- 
sterdam, 1892). 

SWXE'NT,  Thomas  William  (1820-92). 
An  American  soldier,  bom  at  Cork,  Ireland.  Ho 
went  to  the  United  States  in  18S2;  in  1846 
enlisted  as  aectmd  Uentoiant  in  Burnett's  New 
Ymrk  V<dante«rs,  and  fought  under  General  Soott 
in  Ifexico.  At  the  outbreak  of  the  Civil  War  he 
was  in  ctwunand  of  the  arsouU  at  St.  Louis,  Mo. 
In  reply  to  efforts  of  Confederate  ^mpathizers 
to  induce  him  to  surrender  that  import&nt  post, 
he  declared  that  before  he  would  do  so  he  would 
blow  it  up.  As  second  in  command  be  partici- 
pated in  the  capture  of  Camp  Jackson  in  May, 
1861;  assisted  in  organizing  the  Hmne  Ouaroa, 
and  was  chosen  brigadier  general  of  that  ornn- 
ization,  and  commanded  the  Fifty-second  Illi- 
nois at  Port  Donelson.  At  Shiloh  he  Buccess- 
fulty  defended  a  gap  in  the  Union  line.  He 
commanded  the  second  division  of  the  Sixteenth 
Army  Corps  in  the  Atlanta  campaign.  In  1866 
be  took  a  prominent  part  in  the  Fenian  invasion 
of  Canada.  He  retired  from  the  army  in  1870 
with  the  rank  of  brigadior  general. 

8WEST,  BinJAMin  Jann  (1832-74).  An 
American  soldier,  bom  at  Kirkland,  Oneida 
Co.,  N.  Y.  At  the  age  of  16  he  moved  with  his 
father  to  Wisconsin.  At  the  outbreak  of  the 
Civil  War  he  helped  to  raise  two  raiments,  and 
became  colonel  of  one  of  them,  the  Twenty-first 
Wisconsin.  At  the  battle  of  Perryville  he  re- 
ceived a  wound  that  incapacitated  him  from 
further  serrice  In  tiie  field.  In  the  spring  of 
1864  he  was  put  fai  command  of  Camp  Douglas 
at  Chicago.  In  the  following  July  and  again 
in  Nov^ber  he  defeated  plc^  of  the  Knights 
of  the  Goldoi  Circle  (q-v.)  to  capture  Chicago 
and  release  the  10,000  Confederate  prisoners  con- 
fined in  Camp  Douglas.  For  these  services  he 
was  promoted  brigadier  general  of  volunteers. 
From  1860  till  1870  he  was  United  States  pen- 
sion agent  at  Chicago,  and  from  1870  till  his 
death  was  First  Deputy  Commissioner  of  In- 
temal  Revenue  at  Washington. 

SWEBT,  Hehbt  (1845-1912).  An  English 
philologist,  born  in  London.  He  was  educated 
at  King's  College,  London,  at  Heidelberg,  and  at 
Balliol  College,  Oxford.  He  devoted  himself 
principally  to  Anglo-Saxon  and  phonetics.  He 
was  the  founder  and  leading  spirit  of  the  Eng- 
lish school  of  phonetics,  and  his  influence  was 
such  that  the  teaching  of  English  pronunciation 
in  Gennany  is  bued  almost  entirely  on  his 
woi^.  He  also  made  researches  into  Arabic 
and  Chinese,  and  on  the  science  of  language 
in  all  its  aspects  he  was  a  profound  and  origi- 
nal  thinker.  From  1901  until  bis  death  he  was 
University  Reader  in  Phonetics  at  Oxford.  Of 
his  editions  of  Anglo-Saxon  texts  the  most  im- 
portant are  King  Alfred's  version  of  Grc^iy's 


Cura  Pattoralit  (1871);  Anglo^awm  Reader 
(7th  ed.,  1894);  Anglo-Samm  Primer  (3d  ed.. 
1884) ;  Alfred^e  Tratulation  of  Ofoshm  (1883) ; 
Epinal  Olouarg  (1883);  Oldett  Bnglith  Temta 
(1886);  StudenfB  Dietiomu'g  of  Angto-Samon 
(1897).  Among  his  contributions  to  Anglo- 
Saxon  philology  are  his  Dtaleott  and  Prehiatoric 
Forma  of  Old  Engliak  (1876),  and  A  Sketch  of 
AngloSaaon  Poetry,  in  Wharton's  Biatory  of 
BngUah  Poetry^  vol.  iv  (London,  1871).  His 
work  in  phwoetios  includes  his  Handbook  of 
Phonetioa  (1877);  Eiatorg  of  Bngliah  Sounde 
(2d  ed.,  1888);  Primer  of  PhOHetiet  (1800; 
3d  ed.,  1906);  Sovnda  of  Bngliah  (1008). 
He  is  likewise  the  author  of  Worda,  Logic, 
and  Orammar  ( 1876) ;  Elemewtarhw^  dea 
geaprochenen  Bngliaoh  (2d  ed.,  1886) ;  New  Bng- 
liah Orammar  (1898-1900) ;  Current  Shorthand, 
Ortkographio  and  Phonetic  ( 1892 ) ;  a  liter- 
aiy  study  oa  Shelle^a  Nature-Poetry  (1891); 
primers  of  Middle  EngUsh  (1884r-86)  and  of 
Icdandio  (1886) ;  The  Practical  Btud^  of  ban- 
ffuagea  (1900) ;  The  History  of  Language  (1900). 

SWBET,  JOHK  Edbon  (1832-1916).  An 
American  engine  builder,  bom  at  Pompey,  N.  Y. 
He  was  a  builder  and  architect  in  the  South 
until  1861,  and  was  then  engaged  as  an  inventor 
and  mechanical  draftsman  until  1873.  In  1873- 
79  he  served  as  professor  of  practical  mechanics 
at  ComeU.  After  1880  h«  was  president  of  the 
Straight  Line  Engine  Company  at  Syracuse, 
N.  Y.  He  was  president  of  the  American  So- 
ciety of  Mechanical  Engineers  (1884),  whidi 
awarded  him  the  John  Frits  medal  in  1914;  of 
the  Engine  Builders'  Association  of  the  United 
States  (180&-1901) ;  and  of  the  Syracuse  Metal 
Trades  Association  (1906-07).  He  published 
Thinga  that  Are  Veually  Wrong  (1906). 

BWEETBBIEB.    See  EeuifTiNE. 

BWEBT  CALABASH    See  Qranadilla. 

SWEET  CICELT.    See  CBBBTtL. 

SWEET  CLOVER.    See  MCLnorns. 

SWEET  CORN.   See  Maize. 

SWEET  FEBN.  A  popuhir  name  for  Myrica 
aeplenifolia  and  Myrrhia  odorata,  also  known  as 
Bweet  cicely,  both  of  which  have  feralike  foliage. 
The  former,  being  rich  in  tannin,  has  b^n 
employed  as  an  astoingent  in  domestic  medicine; 
the  latter  is  employed  in  cooking,  for  its  agree- 
able  flavor. 

BWEET  FLAQ.    See  Aocnus. 

SWEET  OAI^E.    See  Caitduskbit. 

SWEET  GTJIC.    See  LlQumAUBAB. 

SWEET  OHi.   See  Olive  Oil. 

SWEET  PEA  {Lathyrua  odoratua).  An  cAd- 
fashioned  papilionaceous  garden  flower  brought 
into  prominence  and  greatly  improved  in  form 
and  color  late  in  the  nineteenth  century.  The 
plant  is  a  free  random  growOT  like  other  peas, 
but  has  perfumed  flowers  of  greater  beauty. 
Sweet  peaa  should  be  planted  as  early  in  spring 
as  the  ground  can  be  worked.  Rich,  de^ly  pre- 
pared clay  loam  is  best.  Thin,  dry  soils  are 
not  satisfactory.  The  seed  should  be  sown  thinly, 
2  to  3  inches  deep  in  trenches  4  to  6  inches 
broad  and  as  deep,  3  to  3%  feet  apart.  Brush 
or  trellis  should  bie  provided  whm  the  plants  are 
2  inches  high,  and  shallow  cultivation  givoi 
through  the  growing  season  and  blooming  period, 
gradually  filling  the  troich,  Ko  pods  should  be 
allowed  to  ripen  as  long  as  flowers  are  wanted: 
growth  ceases  with  this  ripoiing.  Several  hun- 
dred named  varietiee  ore  in  cultivation, 
including  nearly  a  hundred  winter-flower- 
ing  varieties   for   the   forcing   house.  Two 
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other  closely  related  peas  are  also  cnlttTated  for 
their  flowers — the  sweet  inagier  pea  {Lathyrut 
finj^tanu*)  and  the  peromuu  or  ererlastiiig  pea 
(Lathynu  latifotHu).  Both  hare  Ions  been  in 
eultivation  in  Enrope.  The  latter,  iriiidi  is  tot 
hardy,  has  niaiqr<flowered  eliuters,  large  stand* 
ard  Bcontless  flowm,  strongly  veined  leaflets, 
and  broad,  hairien  pods.   There  are  sereral  die- 


swan  FB&  OSpmutr  lariMv). 

eases  of  sweet  peas  that  are  quite  destrucUTe  at 
times.   The  disease  called  streak  In  England  is 

now  known  to  be  due  to  Baoilliu  lathyri,  a  spe- 
cies of  bacteria,  which  sJbo  attacks  clovers,  gar- 
den beans,  etc.  Fvtariwn  lathyri  attacks  the 
roots  and  Solerotima  libertiamt  causes  a  collar 
rot  of  sweet  peaa.  OUmerella  rufomaculant, 
the  cause  of  the  bitter  mi  of  apples,  also  cauaea 
an  antfaracnoae  of  sweet  peas.  Seed  and  soil 
treatment  with  fungicides  (q.T.)  and  planting 
reeittant  strains  wbere  any  are  known  are  sug- 
gested as  methods  of  prevention.  CooBalt:  T. 
Stevenson,  The  Modern  Culture  of  8u>eet  Peaa 
(London,  1911) ;  G.  W.  Kerr,  Stoeet  Pea*  up  to 
Date  (Philadelphia,  1914) ;  "Sweet  Pea  Studies," 
in  Cornell  Agricultural  Bxperiment  Station, 
BulUtim*  901,  S19,  StO,  S^SS  (Ithaca,  N.  Y.). 
See  Lathtbub. 

SWEET  POTATO,  or  Batatas  llpotnaea 
batatas).  A  peremiial  plant  of  the  family 
Coiwolvulacea,  with  Icoig  creeping  stems,  heart- 
shaped  leaves  on  long  stalks,  and  variously  lobed 
large  purple  flowers  resembling  those  of  the  best- 
known  species  of  Ootwolvulus,  and  large  oblong 
or  elongated  roots.  Authorities  differ  as  to  its 
origin  (Kast  India  or  America),  but  It  is  now 
cultivated  in  all  tnqdoal  and  subtropical  coun- 
tries for  its  sweet,  wholesome  roots,  which  are 
highly  esteemed  as  an  article  of  food.  In  the 
United  States  the  sweet  potato  thrives  beet  in 
the  South  Atiantic  and  Gulf  coast  States,  but 
may  be  grown  for  home  use  as  far  north  as 
southern  New  York.  It  is  grown  in  the  central 
valleys  of  California,  but  does  not  do  well  in 
dry  arid  regions  and  where  the  nlfl^ts  are  cool 
during  the  growing  season. 

The  sweet  potato  is  propagated  by  sets  ob< 
tained  from  the  tubers  grouted  in  a  speeiaUy 
pr^ared  bed  and  when  about  4  inches  tau 
planted  18  inches  apart  in  rows  8^4  feet  apart 
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in  the  fleld;  the  later  Tine  cuttings,  commonly 
used  in  tiie  Gulf  States  and  as  far  north  as  Vir- 
ginia, require  from  90  to  106  days  to  mature 
their  roots.  The  crop  grows  best  in  a  warm, 
sandy,  well-drained  soil.  It  requires  clean  eul- 
tivaocML  Early  dig^ng  yields  only  one-half 
to  two-thirds  as  miuh  as  may  be  obtained  from 
the  matured  cn^  irtiieh  averages  from  260  to 
276  bushels  per  acre.  The  quantity  and  qual- 
ity of  the  crop  decrease  as  the  northern  limit 
of  culture  is  approached.  The  roots  should  be 
harvested  before  frost  and  when  the  ground  is 
dry.  The  roots  must  be  stored  in  a  rawer  warm, 
mj  pUce,  as  otherwfie  heavy  losses  frran  rotting 
oeenr.  Hie  ao-oalled  **jtaiu^  grown  in  tiw 
United  States  are  all  sweet  potatoes. 

The  most  serious  diseases  of  the  sweet  potato 
destroy  the  fleshy  roots.  The  black  rot  (Bphte- 
ro»ema  fimbriatum) ,  which  appears  as  greenish- 
black  irregular  spots  which  increase  in  size  and 
eventually  destroy  the  whole  root,  may  be  spread 
by  diseased  tubm  in  the  seed  bed  or  through 
fungus  in  the  soil.  At  the  New  Jersw  Experi- 
ment Station  sulphur  in  the  soil  has  been  used 
with  success  as  a  preventive.  Dry  rot  {DUt- 
porthe  batatatia)  dries,  wrinkles,  and  fllls  the 
roots  with  powder.  It  attacks  the  whole  root  in 
the  fleld.  Vine  wilt,  ydlows  or  stem  rot,  are 
caused  by  species  of  Fuaarium,  and  it  is  often 
difficult  to  get  a  stand  of  sweet  potatoes  on  ac- 
count of  the  destruction  of  the  young  plants  by 
these  fungi.  Soil  rot  {Aorooyati*  batataa)  is 
often  destructive  of  sweet  potatoes  in  the  fleld. 
Near^  all  the  above  diseases  are  ipread  through 
seed  tnben^  slips  axid  seed  beds,  hence  timting 
tubers  with  fungicides  and  attentiim  to  steriliz- 
ing seed  beds  is  advocated.  Rotation  of  crops 
and  destruction  of  diseased  material  are  recom- 
mended as  preventatives.  There  are  several  stor- 
age rots  of  the  sweet  potato.  A  soft  rot 
{Rhitopua  nigrioaHa)  attacks  stored  roots, 
usually  commencing  at  places  where  the  skin 
has  been  broken.  Other  rots,  more  or  less  diar- 
acterized  by  blackenli^,  are  due  to  Tritrikoderma 
koningi,  Bclerotium  bc^aticola,  and  Diplodia  t«- 
bericola.  Since  moisture  favors  their  spread, 
sweet  potatoes  should  be  stored  in  well-venti- 
lated, dry  rooms.  A  leaf  spot  (Beptoria  batatu 
oola)  often  attacks  and  tunis  the  foliage  white, 
and  a  leaf  mold  {Cyatopua  tpomcea-pai^rana) 
tuns  the  leaves,  especially  the  older  ones,  brown. 
Spraying  with  Bordeaux  mlxtore  or  other  taagi- 
eide  (q.v.)  is  recommended  for  these  last  two 
and  the  flrst  disease. 

As  ordinarily  prepared  tor  the  table  the  skin 
constitutes  on  an  average  20  per  cent  and  the 
edible  portion  80  per  cent  of  the  root.  The  edible 
portion  has  the  following  percentage  composi* 
tion:  water,  69.0;  protein,  1.8;  fat,  0.7;  nitro- 
gen-free extract,  27.4;  and  ash,  1.1  per  cent, 
the  fuel  value  being  570  calories  per  pound. 
Sweet  potatoee  are  a  raeenlent  food,  the  chief 
nutrient  being  earlxAydrateat  the  principal  of 
which  is  stareii.  Sugars  are  also  found,  2.6  per 
cent  cane  sugar  and  3.4  per  cent  invert  sugar 
being  the  average  amount  found  in  a  lai^  num- 
ber of  analyses.  In  addition  to  the  quantities 
consumed  in  the  fresh  state,  sweet  potatoes  are 
also  canned  and  evaporated.  Th^  are  some- 
times fed  to  farm  animals,  especiaUy  piss.  To 
secure  tiie  greatest  profit  the  pigs  should  harvest 
the  crop  ud  smne  nitrogenous  feed  like  cow- 
peas  should  also  be  lied.  Consult:  L.  H.  Bailey, 
CytXapedia  of  Aarioiiltyra  (New  York,  1907): 
Beattie,  "Sweet  Fotatoes,"  In  United  States 
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Deportment  of  Agriculture,  FanMrtf  BuSefm 
2?o.  524  (Woahii^toii'  1^^)  i  H.  a  Thomp- 
son, "Storing  and  Maric«ting  Sweet  Potatoea," 
in  United  States  Department  of  Agriculture, 
Farmer^  Bulletin  No.  548  (Washington,  1913) ; 
J.  O.  Nordin,  The  BtPeet  Potato:  Boto  to  Oroio 
and  Keep  it  (RusaellTille,  Ark.,  1912).  See 
Plate  of  Yam,  Sweet  Potato,  bto. 

SWBET-POTATO  INSB0T8.  The  leaves  of 
the  awaet  potato  are  punotnred  bj  a  small 
bronced  flea  oeetle  {OhtBUxmema  con^Ue).  which 
eata  ohannela  alM^  the  veins  soon  after  the 
plants  have  bera  8^  out  and  cauaee  the  leaves 
to  ahrivd.  The  most  serious  the  insect  ene- 
mies of  tile  crw  are  several  epeciee  of  tortoise 
beetles.  (See  Tobtoise  Bnnn^)  Among  the 
conmionest  species  are  the  two-etriped  tortoise 
beetle  (Oaaeida  bivittata),  whidi  is  pale  yellow 
and  has  two  Idadc  atrtoea  on  each  wing  cover. 
The  larva  is  dirty  yellowish  white  and  covers 
itself  with  cast  aldns  and  eatcrement.  It  gnawa 
irregular  holes  in  the  leaves  underneath  which 
it  ^ansfotms  to  piq>a.  The  golden  tortoise 
beetle  {Ooptocj/da  awiohaloea) ,  which  is  more 
abundant,  resembles  gold  tinsel  and  is  beauti- 
fully resplendent.  The  larva  is  dark  brown  and 
feeds  like  the  previous  species.  Arsenical  sprays 
have  beep  recommended. 

8WEET-80BNTED  GBASS.  See  ^lt 
Gbabb.     

SWEBT-flOSHTBD   SHBTJB.     See  Calt- 

CAKTHUB. 

SWEEP  BOP  {Atuuma  tquamoea).  A  small 
deciduous  tree  of  the  family  Annonacece,  a  na- 
tive of  tropical  America  and  Introduced  in 
other  warm  countries.  The  scaly  greenish  fruit 
has  a  soft,  somewhat  mealy,  sweet,  and  luscious 
pulp  with  a  musky  aromatic  odor  and  flavor. 
It  IS  much  used,  gen««lly  raw,  bnt  sometimes 
oookod.  Oth«r  qwcies  of^  Annona  yield  edible 
fruitit  as  the  sour  sop  {Anmona  mutioata),  the 
custard  apple  {AmuMM  reticulata),  the  dieri- 
moyer  or  cherimoya  (Annona  o^terimoUa),  pond 
apple  (Annona  glabra),  etc. 

SWEET  SULTAN.  A  garden  plant.  See 
Centaubea. 

SWEET  VEBNAL  GRASS.  A  slender 
European  grass  {An$htntamthim  mforattiM), 
about  18  indies  tall  and  bearing  a  loose  cylindri- 
cal spike  of  flowers.  It  is  noted  for  its  pleasing 
odor  due  to  eonmarin,  which  is  most  noticeable 
when  the  plant  is  in  flower.  It  is  extensively 
naturalized  in  the  United  States.  It  has  some 
value  as  forage  but  cattie  often  refuse  to  eat 
it,  apparently  not  lUdng  the  odw.  Bee  Plate  of 
GRAsaas.   

BWBBT  WTTiTiTAM,  WzEO.  See  Pheox. 

SWELL  (AS.,  OHO.  eweOan,  Qer.  whweOen, 
to  swell) .  A  term  applied  to  a  local  thickening 
of  a  minoml  deposit.  The  phenomenon  is  not 
uncommon  In  many  metalliferoua  veins,  and  la 
caused  by  local  expansions  of  the  ore-bearing 
fissure,  due  to  dynamic  acUon  or  solution.  In 
coal  seams  a  similar  phcntmienon  is  often  met 
with,  but  the  swell  hwe  is  caused  by  movements 
of  the  floor  and  roof  of  the  ooal  bed. 

SWELL.   See  Obgah. 

SWELLFI8H.  One  of  the  many  names  ap< 
plied  to  plectognath  fishes,  especially  of  ue 
family  Te^aodontidie,  which  inflate  their  bodies 
with  air  until  ihey  become  globelike  and  the 
spinee  of  their  skin  rigid,  making  them  un- 
pleasant morsels  for  an  enemy  to  swallow.  Other 
names  are  bottleflsh  and  bozflsh.  A  familiar 
example  is  Tetraodon  turgidua,  of  the  eastern 


American  coast  waters,  also  called  swell  toad 

and  puffer.   Cf.  OiiSBnaH.  See  Plate  of  Peso- 

TOQWATH  Fishes. 

SWELL  SHABy.  A  small,  voracious  gray 
shark  (Catullue  uter)  of  the  family  Scylliid«, 
common  on  the  Pariflc  coast  from  central  (Tali- 
fomia  to  Chile,  and  often  taken  in  lobster  pots. 
When  catight  it  will  infiate  its  stomach  with  air, 
until  its  thickness  is  equal  to  a  third  of  its 
length,  and  will  float  belly  upward  imtil  it  sup- 
poses the  danger  past;  hence  its  Temaeular 
name.   See  Plate  of  Laupkets  and  Doofibk. 

SWETCHINB,  8vSch-6n',  Aitrx  Sophie  Sot- 
MA50V  (1782-1867).  A  Russian-French  au- 
thor, bom  in  Moscow.  Her  father  waa  Soy- 
manov,  the  founder  of  the  Moscow  Acadony. 
She  married  in  1799  General  Swetchine  and  es- 
tabliahed  at  St.  Petersburg  a  aalon  of  much  dis* 
tinction,  frequoited  1^  tetigrte.  Thus  she  came 
into  touch  with  Joseph  de  Maistre  in  1816,  and 
waa  by  him  converted  to  Roman  Catholieistai.  In 
the  next  year  she  moved  to  Paris,  where  her 
equally  famous  aalcm  tot^  on  a  distinctly  re- 
ligious tone.  Her  writings,  all  of  a  religious 
or  contemplative  character,  are  edited  with  a 
Life  by  Falloux  (Paris,  1860) ;  her  Lettrea  by 
the  same  editor  (ib.,  1862  ;  6th  ed.,  1881),  who 
added  a  journal  of  her  Conversation  (ib.,  1863), 
and  Lettree  inMitee  (ib.,  1866).  Her  lettws 
have  been  translated  by  H.  W.  Preston  ( Boston, 
1867).  Consult  O.  A  Sainte-Beuve,  VouveswB 
Uindia  (vol.  i,  Paris,  1863-72),  and  Edmcnd 
Scherer,  Etudee  oritiquea  cur  la  Uttirature  con- 
temporaine,  vol.  i  (ib.,  1863). 

SWETE,  swet,  Hbubt  Babciat  ( 1836-  ) . 
An  English  cleigyman,  especially  distinguished 
for  his  work  in  textual  criticism.  Bom  at 
Redlands,  Bristol,  he  was  educated  at  King's 
College  Loudon,  and  at  Cains  College  Cam- 
bridge. In  1877-90  he  was  rector  of  Ashdon, 
Essex;  in  1882-90  s«rved  as  professor  of  pas- 
toral theology  at  Kin^s  CJolleg^  Lcmdon;  and 
in  1890  was  made  regius  professor  of  divini^ 
in  Cambridge.  In  1911  he  became  honorary 
chaplain  to  the  King.  Among  his  published 
works  are  two  essays  on  the  Hietory  of  the  Doc- 
trine of  the  Holy  Bpirit  (1878;  1876) ;  an  edi- 
tion of  Theodore  of  Mopmteatia'e  Commentary  on 
the  Epietlee  of  Bt.  Fowl  (1880-82);  The  Old 
Teetameti*  in  Greek  (1887-04  ;  3d  ed.,  1901-07) ; 
The  Akhmtm  Fragment  of  the  Ooepel  of  8t.  Peter 
( 1893 ) ;  The  Paalme  in  Greek  Acoording  to  the 
Beptuagint,  toUh  the  CantiOee  (1889;  2d  ed., 
1896) ;  The  Apoetlee'  Creed  in  Ration  to  Primi- 
tive Ohrietianitg  (1804  ;  3d  ed.,  1899) ;  Church 
Servioee  and  Service  Booke  before  the  Reforma- 
tion (18M) ;  An  Introduction  to  the  Old  Teta- 
mmU  in  Greek  (1900  ;  2d  ed.,  1002) ;  The  Apoea- 
lypee  of  Bt.  John  (1906  ;  2d  ed.,  1907)  ;  The  Ap- 
pearancea  of  Our  Lord  after  the  Paeeion  ( 1907; 
2d  ed..  1908) ;  The  Holy  Bpirit  in  the  New  Tes- 
tament (1900  ;  2d  ed.,  1910);  The  Ascended 
Christ  (1911) ;  The  Holy  Bpirit  in  the  Ancient 
Church  (1912) ;  The  Last  Dieeourte  and  Prayer 
of  Our  Lord  (1913) ;  The  Holy  CathoUo  Church 
(1916).  

SWETTBHHAlt,  swfif  en-om,  Sm  Aleiandkb 
(1846-  ).  A  British  colonial  administra- 
tor, brotiier  of  Sir  Frank  Swettenham.  He  was 
bom  at  Derby,  England,  and  was  educated  at 
Clare  College,  Cambridge.  Between  1868  and 
1001  he  hdd  various  government  offices  in  Oy- 
lon,  Cyprus,  Singapore,  and  the  Straits  Settle- 
ments (Actii«  Governor,  1898  and  1900).  He 
was  Governor  and  Commander  in  Chief  of  Brit- 
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ish  Quiana  in  1901-04  and  Captain  General  and 
Governor  in  Chief  of  Jamaica  in  1904-07.  In 
1007  Jamaica  was  visited  hy  a  severe  earth- 
quake whidi  partiy  destroyed  Kington,  the 
capital  and  aeat  of  goremmott  The  United 
StotCB  government  wiUingly  sent  assistance  to 
Jamaica,  but  Swetteuham  appeared  to  resent 
Anmican  interference  and  aroused  harsh  eriti- 
eism,  both  in  the  United  States  and  Britain,  for 
his  failure  cordially  to  avail  himself  of  the 
offered  relief.  He  retired  from  office  the  same 
year.    In  1898  he  was  knighted  (K.C.M.G.). 

SWETTEHHAH,  Sib  Fbute  Athelstaitb 
( 1860-  ) .  A  British  administrator  and 
author,  brother  of  Sir  Alexander  Swettenham. 
Bs  was  ham  at  Belper,  Dert^shir^  and  after  an 
aeademie  education  entered  the  civil  sorioe  of 
the  Straits  Settlements  in  1870.  He  rose  to  be 
Resident  General  of  the  Federated  Malay  States 
(1896-1901)  and  Governor  and  Commander  in 
Chief  of  the  Straits  Settlements  (1901-04).  He 
published:  Malatt-Bnglish  Voaabulary  (1880); 
About  Perah  (1893);  Malay  Bketohea  (1896); 
TJnaddnsued  Letten  (1898);  The  Real  Malay 
Pen  Fiotttrv  (1899);  BnUth  Malaya  (1906); 
Alto  and  PerKapt  (1912);  Mala^  EngliOt  JHo- 
tionary,  with  Hugh  Clifford. 

gWjiiXJi,  Bwftn,  SWBOEH^  svft'gen,  or 
SVEND,  Bv«nd.  A  King  of  Doimark,  father 
of  Canute  (q.T.).    See  Dbnuabk. 

SWIETEN,  BwCten,  Gebabd  van  (1700-72). 
A  Dutch  physician  and  scholar,  born  at  Leyden, 
where,  after  studying  philosophy  at  Louvain,  be 

Sorsued  medicine  under  BoeruaTe,  whose  most 
istinguished  pupil  he  became.  Called  to  Vienna 
in  1745  as  physician  in  ordinary  to  Maria 
Theresa,  he  instilled  new  life  into  every  branch 
of  science,  but  especially  promoted  reforms  in 
the  study  of  medicine,  which,  as  director  of  the 
faculty,  he  raised  to  a  high  standard.  Reforms 
in  the  other  faculties  presently  followed.  He 
became  custodian  of  tiie  Imperial  library.  In 
science  be  son^t  his  ftune  as  an  expositor  of 
his  teacher  Boerhaave.  In  17S8  Van  Swieten, 
having  saved  the  life  of  the  Empress,  was  created 
a  Baron.  His  observations  on  military  hygiene 
be  deposited  in  Ktme  Betohreibung  and  Heil' 
ungsart  der  Krattkheiten  toeloke  am  Sftettm  m 
dem  Feldlager  heohaohtet  warden.  His  Com- 
mentaina  in  Bemumni  Boerhaave  Aphoriamos  de 
CoffnotoendiiM  et  Curandit  Morbit  (1741-42;  new 
ed.,  1787-92)  hold  a  permanoit  place  la  medical 
literature. 

His  son  Gottfbui)  (1733-1803)  succeeded  him 
as  custodian  of  the  Imperial  library  and  was  an 
intimate  friend  of  Haydn  and  Mozart.  For  the 
former  he  adapted  the  text  of  the  Creation  from 
the  Engliah  and  wrote  the  text  of  The  BeaeoM. 

SWIFT  (AS.  moift,  fleet,  rapid;  connected 
with  Eng.  siooop,  tweep).  A  bird  of  the  family 
Cypselida,  nearly  related  to  the  humming  birds. 
The  swifts  are  widdy  disblbuted,  and  some  are 
only  found  in  tropical  eonntriea;  others  are 
birds  of  passage,  and  sp^d  the  summer  in  colder 
parts  of  the  world.  Many  are  popiilarly  called 
swallows,  as  the  diimney  swift  (q.v.),  tixe  only 
swift  ocHnmon  in  the  United  States,  almost  al- 
ways called  chimney  swallow.  This  is  on  ac- 
count of  a  resemblance  in  the  long,  pointed 
wings,  the  small,  widely  gaping  bill,  the  weak 
feet,  and  to  the  habit  oi  capturing  their  in- 
fleet  prey  hy  untiring  hunting  in  ibe  air.  It  is 
thus  ot  srane  indirect  value  to  man,  as  It  feeds 
lai^^  upon  small  heetles,  flies,  bugs,  grass- 
lumpers,  and  other  Injurious  insects.   About  75 


species  of  swifts  are  Imown,  half  of  which 
are  American,  although  only  four  occur  in  the 
United  Statea.  Swifts  are  mostly  dull-colored 
birds,  black,  brown,  gray,  and  white,  and  are 
sddom  over  seven  inches  in  length  or  more  than 
twice  that  across  the  wings.  They  are  remark* 
able  for  the  devdtmnent  of  the  salivary  glands, 
the  secretion  of  which  is  used  in  building  the 
nest.  The  latter  may  be  nearly  pure  saliva,  as 
in  the  edible  nests  of  the  salangane  (q.v.),  or 
(more  commonly)  may  be  composed  of  grass, 
twigs,  or  other  vegetable  matt^,  glued  together 
and  to  the  support  by  saliva.  Nests  are  at- 
tached to  cliffs,  interiors  of  chimneys,  hollow 
trees,  the  spAtiies  of  palm  blossoms,  or  the 
leaves  of  pauns,  etc.  Ine  «^  are  pure  whiter 
unspotted.  Along  the  Faei^ooast  occurs  also 
the  great  black  swift  (Cypseloides  niger),  rang- 
ing from  the  West  Indies  and  Mexico  north  to 
British  Columbia.  It  breeds  on  inaccessible 
cliffs,  and  is  little  known.  Another  large  swift 
{Cypaelvt,  or  ASronavtet,  m^aneucua),  which 
has  chin,  throat,  and  breast  white,  occurs  in 
the  southwestern  United  States,  north  to  Wyo- 
ming and  Utah,  and  it  also  breeds  on  practically 
inaccessible  cliffs.  To  the  same  goius  as  the 
last-named  species  belong  the  best-known  Euro- 
pean forms.  In  this  genus,  which  contains  about 
25  species,  three-fonrtiis  belonging  to  the  Old 
World,  the  tail  is  usnally  forked,  the  1^  and 
toes  are  feathered,  and  all  the  toes  are  directed 
forward.  The  common  and  widespread  European 
swift  is  Oyptelua  apu*.  Another  notable  species 
fa  the  alpine  swift  of  the  mountainous  parts  of 
South  Enn^   To  this  same  genus  belong  the 

Salm  swifts  of  the  West  Indies,  of  which  a 
amaican  speciea  (Mioropus  phcmioobia)  is  note- 
worthy on  account  of  its  nest,  which  when 
placed  in  a  pabnetto  is  glued  to  the  surface 
of  one  of  the  great  fronds  and  formed  of  silk- 
cotton  lo  the  shape  of  a  bag  or  watch  pocket 
open  at  the  side.  Some  of  the  most  curious  and 
interesting  swifts  dweU  in  Che  (Ment  Ono 
genua  (Maoropterym)  contains  the  tree  swifts, 
whose  plumage  is  peculiarly  soft,  the  tails  de^Iy 
forked  and  the  head  crested.  They  are  shy  and 
breed  in  rocky  jungles,  forming  a  little  cup- 
shaped  nest  of  flaxes  of  bark  glued  together  with 
saliva  and  attached  to  the  side  of  the  branch  of 
a  tree.  There  is  only  one  which  (as  is  the 
case  with  alt  the  funily)  is  pure  white.  Five 
species  are  found  in  the  Indo^-Chineae  region  and 
eastward  to  tiie  Solomon  Islands. 
HWiFT.  A  West  Af  riean  gacell&  SeeMoHB. 
SWIFT,  BENjAicnr.    See  FamsoH,  Wn^ 

LIAM  ROMAISE. 

SWIFT,  GD8TAVU8  FBANXLIN  (1839-1903). 
An  American  merchant,  bora  on  Cape  Cod,  Mass. 
After  various  business  experiences  he  engaged 
in  1876  in  meat-packing  in  Chicago,  and  was  the 
first  to  ship  meat  lo^  distances  successfully. 
He  founded  and  was  president  of  the  corpora- 
tion of  Swift  St  Company,  one  of  the  largest 
padcing  Arms  in  the  United  States,  and  was  a 
prominent  member  of  many  other  similar  con- 
cerns. His  business  enterprise  did  much  for  the 
trade  development  of  Chicago. 

SWXFT,  Jonathan  (1SS7-1745).  The  great- 
est of  English  satirists,  bom  in  Dublin,  Nov. 
30,  1667.  He  was  of  Yorkshire  origin.  His 
father  had  been  attracted  to  Ireland  by  the  pros- 

Seet  of  poliUeal  preferment,  but  died  before 
onathan's  birth,  when  he  was  six  years  old, 
his  uncle  Godwin  sent  him  to  Kilkenny  Scho(^ 
the  Eton  of  Ireland,  where  Oongreve  and  Berkel^ 
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were  his  contemporaries.  At  16  he  was  sent  to 
Trinity  CoU^  Dublin.  At  Trinity  the  lad 
read  much  history  and  poetry,  hut  was  disdain- 
ful of  his  eouraes  and  of  regaUtioiis,  and  re- 
eeirod  his  degree  <m\j  hy  special  graee.  The  dis- 
turbances oTthe  Rerolation  of  1688  drove  him 
to  England,  and  in  1080  he  obtained  employment 
as  secrcFtuy  to  Sir  William  Temple  (q.v.)  at 
Moot  Park  in  Surr^.  Swift  found  the  position 
trying,  though  be  calls  Tanple  "a  man  of  sense 
and  virtue."  In  1694  he  quarreled  with  his  em- 
ployer and  returned  to  Ireland  to  sedc  ordina- 
tion, obtaining  the  small  living  of  Kilroot,  near 
Belfast.  But  he  wearied  of  rural  iaolation  and 
in  16ft6  went  back  to  Moor  Park.  Perhaps  the 
impelling  motive  was  the  presence  there  of  Esther 
Johnson,  subsequently  immortalized  as  "Stella," 
the  dau^ter  oi  a  merchant  who  died,  and  whose 
widow  became  the  companion  of  Temple's  sister, 
Lady  Oifford,  who  lived  wiih  Temple  at  Moor 
Park.  Swift  had  a  hand  in  her  education ;  she 
was  now,  at  IS,  growing  into  a  very  beautiful 
woman.  Swift  remained  at  Moor  Park  until 
Temple's  death  in  1099.  His  sojourn,  though 
some  incidents  of  it  may  have  hurt  his  pride, 
was  of  inestimable  value  to  him.  Besides  the 
daily  associaticm  with  a  statesman  and  a  man 
of  culture,  he  had  time  for  an  enormous  amount 
of  reading  and  for  practice  in  writing.  His  only 
relics,  however,  of  this  period  are  some  Pindaric 
odes,  a  species  of  composition  for  which  he  was 
Uttle  quuified,  and  wnidi  Diyden  eharaeterized 
frankly  with  the  judgment,  'Hiiousin  Swift,  yoa 
will  never  be  a  poet" 

His  first  prose  coiroosition  betrayed  his  resent- 
mait.  This  was  The  Battle  of  the  Booke 
(written  1697,  but  not  published  tiU  1704),  a 
burlesque  of  the  controversy  then  raging  over 
the  relative  merits  of  the  ancients  and  the 
modems,  in  which  Swift  champi(mB  tite  anoientsi 
and,  with  the  most  potent  and  mmrdut  satire 
attadcs  modem  peoantey  in  particular  and 
modem  shams  in  general.  In  1099  he  returned 
iHiee  more  to  Ireliuid,  as  secretary  and  chaplain 
to  Lord  Berkel^,  but  lost  the  secretaryship  and 
lUd  not  get  the  expected  deanery  of  Derry.  He 
was,  however,  appointed  to  the  rectory  of  Agher, 
with  the  vicarages  of  Laraoor  and  Rathbe«ran. 
Swift  realized  tluit  he  was  a  poor  preMher, 
calling  his  sermons  pamphlets.  He  soon  b^an 
his  career  as  a  political  pamphleteer,  which  was 
to  be  80  epoch  making,  with  A  Ditoovrae  on  the 
DieeetuioM  in  Athena  and  Borne  (1701),  real^ 
a  defense  of  Somers  and  the  other  Whig  lords 
threatened  with  impeachmait.  In  1704  he  pub- 
lished i^e  Tale  of  a  Tub,  the  most  amusing  of 
his  satirical  worlu,  the  miost  strikingly  original, 
and  the  one  in  which  the  full  compass  of  his 
powers  was  most  perfectly  displayed.  With 
matchless  irony  he  ridiculed  many  forms  of 
pretentious  pedantry,  mainly  In  literature  and 
religion.  The  botA  led  to  many  doubts  of  his 
orthodoxy  and  injured  his  chances  of  ecclesiasti- 
calpreferment. 

Tnough  nominally  a  Whig,  Swift  differed  from 
his  party  on  important  qu«itions.  He  hated  its 
war  policy  and  its  alliance  with  dissent.  These 
differences,  along  with  the  failure  to  gain  any- 
thing from  the  connection,  made  it  easy  for  him 
to  bTMk  from  his  former  allies.  In  1710''the 
Tories  came  Into  power  with  Arley  and  St 
John  at  their  heaa  and  Swift  was  easily  won 
over.  He  turned  upon  the  Whigs  with  a  series 
of  brilliant  squibs,  assumed  the  editorship  of 
the  itesiMHer,  the  Tory  organ,  Nov.  2, 1710-Jnne 


14,  1711,  and  produced  several  independent 
pamphlets,  in  all  of  which  he  ably  defended  the 
polit^  of  the  Tories.  Of  these  particular  papers 
the  most  powerful  was  the  Conditot  of  the  A.Uie» 
(Novembo't  1711).  in  which  the  poaiti<m  was 
maintained  that  the  Whigs  had  prolonged  the 
Continental  War  out  of  seTf-interest  Swift  cer- 
tainly led  the  way  to  the  dismissal  of  Marl- 
borough and  the  Peace  of  Utrecht  (1713).  For 
three  years  Swift  was  among  the  most  c<mspicu- 
ous  men  In  polities  and  socie^.  His  advent 
marks  a  new  era  in  Ehiglish  politics,  with  tiie 
accession  of  pnblio  <^inion,  fostovd  by  him  more 
than  1^  any  other  num.  to  supreme  power. 

The  Jountai  to  Btella  begins  In  1710.  Swift 
had  Invited  her  in  1701  to  Ireland,  with  her 
friend  Mrs.  Dingley.  They  lived  in  his  house 
at  Laracor  and  Dublin  when  he  was  absent,  and 
in  lodgings  when  he  was  present  The  diary 
letters  which  he  sent  to  Stelui  and  Mrs.  Dingley, 
ending  with  April,  1718,  compose  one  of  the 
most  interesting  documents  tiiat  ever  threw  light 
on  the  history  u  a  man  of  genius.  In  London  he 
lodged  close  to  Mrs.  Vanhomrigh,  whose  daughtw 
Hester  (called  Vanessa  hy  him)  fell  in  love  wi^ 
Swift,  and  hu^ed  the  chains  to  which  SteUa 
merely  submitted.  In  1714  the.Tcny  ministry 
fell.  Queen  Anne  died,  and  Swift's  power  was 

fane.  In  spite  of  the  Queen's  disbiist  of  him, 
e  bad  been  appointed  to  the  decuiery  of  St. 
Patrick's  in  Dublin,  in  1713,  and  tiiither  he 
now  retired,  no  doubt  hewing  that  the  move 
would  settle  his  private  cmquieations  for  him. 
But,  as  luck  would  have  it,  Vanessa's  mother 
died  and  she  followed  him  to  Cdbridge,  in  the 
near  neighborhood.  It  is  possible  that  in  1716 
Swift  may  have  married  Stella.  Leslie  Stephen, 
after  a  careful  examination  of  the  evidence,  al- 
lows it  weight,  but  declares  it  inconclusive.  Ha 
undotUitedly  loved  her  and  shows  a  tenderness 
never  diqilayed  In  aigr  otlier  eaae.  From  1717 
to  1720  he  and  Vanessa  remained  apart,  hut  in 
the  latter  year  he  hegaa  to  pay  her  regular 
visits.  In  1723  Vanessa  took  the  despmto  step 
of  writing  to  Stella.  Swift  rode  down  to  Marley 
Abbey,  where  she  was  staying,  with  a  terrible 
count^anc^  petrified  her  with  a  frown,  and  de- 
parted, flinging  on  the  table  a  packet  containing 
Der  letter  to  Stella.  Vanessa  died  within  a  few 
wedcs,  leaving  behind  her  the  poem  he  had 
written  for  her.  Oodenut  and  Fantfuo.  and  their 
correspondence. 

Five  years  afterward  Stdla  followed  Vanessa, 
and  the  wretched  lover  sat  down  the  same  night 
to  record  her  virtues  in  language  of  unsurpassed 
simplici^.  A  lock  of  h^  hair  is  preserved  with 
the  inscription  in  Swift's  handwriting,  most  af- 
fecting in  ite  apparent  cynicism,  "Only  a  wo- 
man's hair."  Between  the  death  of  Vanessa  and 
that  of  Stella,  as  though  withheld  by  an  evil  fate 
until  he  could  no  longer  enjOT  it.  came  the  great- 
eat  political  and  litorary  triiunph  of  Swift's 
life.  He  had  fled  to  Dublin  a  bracoi  man,  po- 
litically extinct;  a  few  years  raised  him  to  the 
summit  of  populari^,  though  power  was  de- 
nied him.  In  1724  ne  took  Iruand  by  storm 
with  Uie  Drapier  Letters,  a  series  of  wonderfully 
^ective  pamphlete,  directed  against  the  patent 
granted  to  one  Wood,  a  hanger-on  of  the  court, 
for  coining  c<9per  hal^mice  in  Ireland. 

The  noise  of  this  success  had  hardly  died 
away  when  Swift  acquired  more  lasting  glory 
hy  the  publication  oi  OitlUver^a  Travele.  Few 
hooks  have  added  so  much  to  the  innocent  mirth 
of  mankii^  as  the  first  two  parti  of  OuUiver. 
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With  th«  omiirion  of  certain  pasuges,  it  it  <»e 
of  the  most  ddiriitful  diUoren't  bookt  ever 
written.  Yet  it  hu  been  eqaally  valued,  as 
Swift  meant  it  to  be,  for  an  unrivaled  satire  on 
mankind.  He  seemt  to  liave  solaced  himself  with 
its  composition  in  the  early  years  of  what  he 
called  his  exile;  and  if  the  later  books  show  his 
most  savage  temper,  it  is  well  to  remember  that 
they  were  writtm  daring  tha  years  wliai  he  was 
attacking  political  eormption  and  when  hit  pri> 
vate  happmess  was  being  destroyed.  The  com- 
pleted manuscript  was  pnblisfaea  anonymously 
in  the  winter  of  1726,  meeting  with  instantaneous 
success. 

His  last  years,  however,  were  clouded  by  con- 
stantly increasing  torture  from  disease.  He 
governed  bit  cathedral  with  grei^  itrictness  and 
oonseientioutness,  and  for  years  »tter  Stdla't 
death  hdd  a  sort  of  miniature  court  at  the 
deanery.  But  death  was  beonning  more  and 
more  real  and  welcome  to  him.  Hit  rsgnlar  fare- 
well to  a  friend  in  these  latter  years  was,  "Gk>od 
night — I  hapa  I  shall  never  see  you  again."  A 

Seriod  of  absolute  mental  decay  dosed  with  his 
eatb  on  Oct.  19,  1746.  He  was  buried  in  his 
cathedral  in  the  same  coffin  with  Stella,  with  the 
epitaph  written  by  himself,  "&re  lies  the  hoiy 
<a  Jonathan  Swift,  D.D.,  dean  d  this  cathedral, 
where  bnrnii^  ind^nation  can  no  longer  tear 
at  hit  heart.  Oo,  mrder,  and  imitate  if  you 
can  a  man  who  was  an  undaunted  champion 
of  liberty." 

Swift's  character,  as  a  whole,  forms  a  fatcinat* 
ing  psychological  study.  Frcnn  some  passages 
of  bis  life  he  would  appear  a  heartless  wotist; 
and  yet  he  was  capable  of  the  sincerest  friend- 
ship, and  could  never  ditpense  with  human  em- 
pathy, it  the  mott  tragic  figure  in  the  liter- 
ature of  the  dsbteenth  caitnry.  "To  think  of 
him,"  si^  Thackeray,  *Hs  like  tUnkliig  of  the 
ruins  of  a  great  enqtire.**  Nothing  finer  or  truer 
could  be  sud. 

BtbUograptay.  Worfct,  edited  by  Sir  Walter 
Scott  (19  vc^.,  Edinburgh,  1814  and  1824); 
Pro$e  Worka,  edited  ^3ly  T.  Scott,  with  introduc- 
tion by  W.  E.  H.  Lecky  (Bohn'a  Librai^,  8  volt., 
London,  1897-M;  nevr  ed.,  12  volt.,  ib.,  1902- 
13) ;  various  sdeetions  by  Stanley  Lane-Pw^e 
Ub.,  18M-85).  1^  W.  Lewin  (Ounelot  Series. 

1886),  by  Hairy  Morley  (Carisbnx^  Li- 
brary, ib.,  1889),  and  by  Henry  Craik  (ib., 
1886);  VnpubliMhed  Letter*  (edited  by  O.  B. 
Hill,  ib.,  1899).  Consult  also  W.  R.  Wilde, 
CUmng  Tear$  of  BtoifTt  Life  (Dublin,  1849) ; 
Henry  Craik,  Life  of  8u>ip  (ib.,  1882) ;  Leslie 
Stephen,  CTwift,  in  "Eni^ish  Men  of  Letters 
Series"  (New  Tork,  1901) ;  J.  0.  ColUns,  /oiw- 
than  8wift:  A  Biogrophioal  and  Critioal  Study 
(new  ed.,  London,  1902);  S.  S.  Smith,  Dean 
Swift  (New  Toik,  1910) ;  Correspondence,  edited 
1^  E.  F.  Ball  (ib.,  1914) ;  for  bibli<^aphies, 
Stanly  Lcme-Pool^  }fotea  for  a  Bihliograpfw  of 
Swift,  reprinted  from  The  Bibliographer  (Lon- 
don, 1884),  and  W.  S.  Jackson.  "Bibliography 
of  the  Writtligs  of  Jonatiian  Swift,"  in  Prose 
Workt,  voL  xii  (New  York,  1908). 

SWm,  Joseph  Gabdneb  (1783-1866).  An 
American  soldier,  bora  at  Nantucket,  Mass.  He 
graduated  at  the  United  States  Military  Acad- 
emy in  1802,  being  the  first  graduate  of  that 
institution;  became  a  captain  in  1806  and  a 
major  in  1808,  and  in  July,  1812,  was  promoted 
to  DC  colonel  and  chief  engineer  of  the  United 
States  army.  In  the  War  of  1812  he  served  at 
ehi^  er^fineer  of  the  army  under  General  Wilkin- 


sm  in  the  St.  La>wrenee  eamwUgn  of  1813; 
later  had  charge  of  the  construcUon  of  the  forti- 
fleations  ttf  New  York  harbor;  was  brevetted  a 
brigadier  general  in  February,  1814;  and  was 
superintendent  of  the  United  States  Military 
Academy  virtue  of  his  office  as  chief  of  en- 
gineers from  1812  to  1817.  He  resigned  from 
the  army  in  Novonber,  1818,  and  aftoward 
engaged  in  numerous  engineering  enterprisea. 

BwZFT,  Lewis  (1820-1913).  An  American 
astronomer,  bom  at  Clarkson,  N.  Y.  He  was 
educated  at  Clarkson  Academy  and  about  1864 
took  up  the  study  of  astronomy.  He  was  noted 
for  his  numerous  discoveries  of  comets  and 
nebula  previously  un catalogued.  He  became  di- 
rector of  tiie  Warner  Observatory,  Rochester, 
N.  Y.,  in  1882.  Hit  10-inch  telescope  at  that  in- 
stitution was  presented  to  him  at  a  gift  by  the 
eitizent  of  Bochetter  and  was  subsequently  re- 
moved by  him  to  the  Lowe  Observatory  on  Echo 
Mountain,  (^iforaia,  where  he  continued  his 
researches  until  failing  CTeeigfat  compelled  his 
retirement  in  1901.  In  1881  he  was  awarded  the 
Lalande  prize  of  the  Paris  Academy,  and  the 
Jackson  Gwilt  medal  and  gift  of  the  Royal 
AstrraKMttieal  Society  in  1897.  He  also  received 
several  comet  medals  from  the  Astronomical  So- 
ciety  of  the  Padfte. 

SWIFT,  Ldimat  (1856-  ).  An  Ameri- 
can librarian,  bibliographer,  and  literary  his- 
torian, bom  in  Boston.  A  graduate  of  Harvard 
(1877),  he  became  editor  on  the  staff  of  the 
Boston  Public  Library.  He  made  valuable  con- 
tributions to  the  study  of  American  literature 
and  history,  his  publications  comprising  chiefly: 
Maua<^M«ettB  BleoHon  Sermons  (1897);  The 
Qreat  Deha4e  between  Hayne  and  Webater 
(1808);  Brook  Form  (1900);  Literary  Land- 
marke  of  Boston  (1903);  Bei^omin  Frai^lin 
(IMP);  WUUam  LUyyd  (Twrtton  (1911). 

SWIiUflNa  (from  twim,  AS.,  OHO.  nrtm- 
man,  Ger.  aahwimimen,  to  swim;  connected  with 
£ng.  suwnp).  The  act  by  which  an  animal 
progresses  In  the  water.  Man  is  the  only  animal 
who  does  not  swim  naturally,  yet  keeping  the 
head  above  the  water  is  an  act  which  most  hu- 
man b^ngt  may  easily  lean. 

Tha  swimming  of  quadrupeds  amounts  simply 
to  walking  in  the  water,  whereas  man  has 
adopted  many  kinds  of  stn^e  besides  the  dog- 
paddle  method  by  which  most  land  animals  pro- 
pel themselves.  These  methods  involve  swim- 
ming on  the  breast,  with  a  broad  sweep  of  the 
arms  and  a  froglike  motion  of  the  1^;  swim- 
ming on  the  side  and  swimming  on  the  bctck. 
He  hat  alto  leaned  to  fioat  and  to  tread  water. 
In  tte  latter  case  the  body  it  held  in  a  perpen- 
dicular position  and  the  hands  and  feet  beat 
downward.  The  old  side  stroke  is  the  favorite 
style  for  long-distance  racing.  It  consists  of 
three  alternate  motions,  an  under-arm  and  an 
ov^-arm  stroke,  and  a  scissors  leg  stroke,  com- 
ing between  the  two  arm  strokes.  The  Trudgeon 
stroke  is  a  form  of  swimming  introduced  into 
Ehogland  in  1873  \fs  J.  T^rndgeon  ^lo  s^  he 
had  learned  it  in  South  America.  This  it  vir> 
tnally  the  same  operation  as  the  thrust  form, 
described  in  1826  by  C^ias,  the  writer  on  swim- 
ming. It  is  one  of  the  fastest  of  all  strokes 
for  short  distances.  It  consists  of  alternate 
overhead  strokes,  with  a  fn^  kick  simultaneous 
with  one  of  the  arm  strokes,  the  body  swimming 
on  the  breast  There  are  several  nuMliflcations 
of  tois  stroke,  notably  that  introduced  by  Alex- 
ander Meffert,  the  famous  American  amateur 
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mile-fibampion,  in  which  the  head  and  forearm 
are  kept  submerged  as  the  body  is  piudied  for- 
ward, the  body  being  turned  from  the  waist 
and  the  face  brought  above  the  water  as  the 
body  checks  between  strokes. 

International  swimming  races  between  the 
Tarions  parts  of  the  United  Kingdom  are  held 
annually,  the  universities  of  Oxford  and  Cam- 
bridge mclade  swimming  on  the  list  of  inter- 
university  sports,  and  mtercollc^fiate  competi- 
tions take  place  within  the  universities  them- 
selves. An  amalgamation  of  clubs  in  1869  first 
brought  swimming  under  organized  control,  and 
this  association  developed,  under  several  succes- 
sive names,  into  the  Amateur  Swimming  Asso- 
ciation in  1886.  In  addition  to  the  Amatoir 
Swimming  Association,  great  practical  good  has 
come  to  ute  art  by  Uie  establishment  of  classes 
of  already  good  swimm««  to  be  furthn-  in- 
structed m  the  metiiods  of  resening  drowning 

Eersons  and  reaufcitatii^  those  i4>parently  ex- 
austed. 

In  the  United  States  the  first  championship 
races  were  held  in  1877  by  the  New  York  Athletic 
Club,  and  were  annual  thereaftw  np  to  1888, 
ezcq>ting  the  years  1870-82.  In  1888  the  man- 
agemoit  was  ceded  to  the  Amateur  Atiiletie 
Imion.  In  1896  an  indoor  meet  was  added. 
Swimming  records  are  dependent  to  some  extoit 
iip<m  locu  conditions,  though  as  a  rule  tiie  time 
for  standard  distances  shows  a  steady  improve- 
ment. The  record  in  1915  (made  by  an  Aus- 
tralian) was  23.16^.  Hie  100-yard  record  in 
1916  was  64%  aeeondi,  nude  1^  an  American. 

Consult:  E.  T.  Brswster,  Bioimmimff  (Boston, 
1010);  O.  H.  Cor  Ban,  At  Home  in  the  Water 
<Kew  York,  1910) ;  Frank  Sachs,  The  Complete 
Swimmer  (London,  1912);  F.  E.  Dalton,  Steim- 
ffltno  Soientifioalli/  Taught  (New  York,  1912) ; 
H.  R.  Austin,  How  to  Swim  (London,  1914). 

SWIN'BUBNK  Alqebhon  Charles  (1837- 
1909 ) .  An  English  poet,  son  of  Admiral  Charles 
Henry  Swinburne  and  Lady  Henrietta  Jane, 
daus^ter  of  the  third  Earl  of  Ashbnmham.  Bie 
was  bom  in  Ltmdon,  ^rtl  6,  1837,  and  was  edu- 
cated at  Eton  and  at  Balliol  College,  Oxford. 
There  he  contributed  prose  and  verse  to  Under- 
graduate  Papert,  edited  by  John  Nichol.  After 
three  years  he  left  Oxford  (1860)  without  a 
degree  and  traveled  on  the  Continent,  visiting 
Xisndor  at  Florence  (1864).  Returning  to  Eng- 
land, he  became  closely  associated  with  bis 
brother  rconantics,  Dante  Gabriel  Bossetti  and 
William  IftHTis.  Having  written  The  Queen 
Mother  and  Rosamond  (1860),  two  dramas  re- 
calling the  Are  of  the  Elizabethan  age,  he  pub- 
lished Atalanta  in  Calydon  (1866),  a  beautiful 
lyric  drama  cast  in  the  mold  of  ancient  tragedy. 
The  next  year  he  awakraed  violent  criticism 
with  Poema  and  Ballade.  To  his  assailants 
Swinburne  replied  with  unmeasured  scorn  in 
Tfoirn  on  Poem*  and  Beviewt  (1866).  Besides 
the  few  pieces  that  reasonably  disturbed  the 
moralists,  the  volume  contained  melodious  lyrics, 
covering  a  wide  range  of  motives,  Hebrew,  Greek, 
and  mediteral.  Swinburne  now  composed  a  series 
of  eloquent  odes,  which  won  imiversal  attention, 
and  again  exposed  him  to  censure.  Beginning 
with  "A  Song  of  Italy"  (1867),  they  reach  a 
point  where  "the  heights  flash"  in  Songe  before 
Sunriee  (1871),  celebrating  the  conflict  between 
darkness  and  dawn,  tyranny  and  freedom  in 
revolutionary  Europe.  In  the  meantime  had 
appeared  several  lynes  on  other  themes,  of  which 


the  finest  was  "Ave  atque  Vale"  (written  in 
1867 ) ,  in  memory  of  Baudelaire.  In  1866  Swin- 
burne published  Ohaetelvd,  a  romantic  tragedy 
on  the  first  period  in  the  career  of  Mary  Queen 
of  Scots.  He  continued  her  history  in  BothtoM 
(1874)  and  afterward  completed  it  in  Jfory 
Btuart  (1881).  Ilie  imposing  trilogy  is  a  chron- 
icle history  oast  in  dramatic  form  with  no  view 
to  the  sti^^.  The  poems  thus  far  enumerated 
fairly  represent  Swmbume,  his  or^^ality,  his 
command  over  hitherto  unsuspected  sources  of 
melody,  his  passion  and  vehemence. 

With  occasional  fall  in  power,  Swinburne  pro- 
duced Ereohtheue  (1876),  a  second  and  more 
restrained  elauical  drama;  a  seomd  series  of 
Poems  and  Ballade  (1878) ;  the  grand  odes  to 
Victor  Hugo;  various  beautifol  sonnets;  trans- 
lations from  Villon;  Songe  of  Ttoo  Nation* 
(1876);  Bonga  of  the  Springtidee  (1880); 
Btxidiee  in  Bong  (1880) ;  Trietram  of  Lyoneste 
and  Other  Poeme  ( 1S82 ) ,  passicmate  verse 
haunted  by  the  rhythm  of  the  sea;  A  Century 
of  Roundels  ( 188S) ;  A  Midsummer  Holiday  and 
Other  Poems  ( 1884) ;  Jforino  Faliero,  a  tragedy 
(1880);  Loerine,  a  tragedy  (1887);  a  third 
series  of  Poems  and  Ballads  ( 1889) ;  The  Bisters^ 
a  tragedy  (1892) ;  AttrophH  and  Other  Poems 
(1894) ;  The  Tale  of  Baien  (1896) ;  Rosamsmd, 
Queen  of  the  Lombards,  a  tragedy  ( 1890) . 

The  earlier  attitude  of  defiant  revolt  against 
the  conventional  social  order,  against  kings  and 
priests,  prevented  his  appointment  as  laureate 
on  the  death  of  Tomyson  m  1892,  though  he  was 
acknowledged  as  the  greatest  surviving  English 
poet  In  his  later  years  the  note  of  rebdlitm 
was  lass  violently  sounded,  and  other  feelings, 
the  love  of  the  sea  and  of  little  children,  held 
plaoe  in  his  poons.  As  «B  artist  in  vers^ 
unsurpassed  command  of  the  rssonrees  of 
metrical  technique,  he  takes  a  unique  position. 
He  invented  many  new  rhythmic  forms,  and 
used  none  of  the  old  without  developing  new 
beauties.  His  chief  defect  was  the  naturu  out- 
come of  his  exceptional  faeilitv  of  utterance  and 
impatience  of  restraint,  so  Mat  sense  is  (tften 
subordinate  to  sound.  In  criticism  he  took  rm 
the  Elizabethan  dramatists,  thodj^  he  made 
excursi(BiB  elsewhere,  not  sparing  oontemporair 
singers.  These  essays  have  been  partially  col- 
lected in  Essays  and  Studies  ( 1876),  A  Study  of 
Shakespeare  (1880),  and  Misotnanies  (1886). 
Into  his  prose  Swinburne  carried  something  of 
the  passion  of  his  verses  His  prose,  too,  has 
caught  the  alliteration,  resmianoe,  and  undulat- 
ing rhythm  of  his  verse.  He  died  of  pneumonia, 
April  10,  1909,  at  the  house  on  Pntn^  Hill, 
London,  wh^re  he  and  Theodore  Watts- Dnnton 
(q^.)  had  lived  for  many  years. 

Bibliography.  R.  H.  Shepherd,  The  Bibliog- 
raphy of  Stcinbume  (new  ed.,  London,  1887); 
Theodore  Wratislaw,  Algernon  Charles  Sunn- 
bwme:  A  Study  (ib.,  1901);  O.  E.  Woodberry. 
Bwinbume.  in  "Contempoi«i7  Hen  of  Letters 
Series"  (New  York,  1906) ;  P.  E.  More,  in  ShO- 
hume  Essays  (3d  series,  ib.,  1907);  J.  W.  Mac- 
kail,  Stoinbume  ( Oxford,  1909 ) ;  Edward  Thomas, 
Btnnbume  (New  York,  1912) ;  E.  W.  Gosse, 
Portraits  and  Sketches  (ib..  1012) ;  John  Drink- 
water,  Swinburne:  An  Estimate  (ib.,  1913); 
Frank  Harris,  in  Contemporary  Portraits  (ib., 
1916) ;  also  The  Fleshiu  School  of  Poetry  (Lon- 
don, 1871 ) — a  panipnlet  in  which  Robert 
Buchanan  attacked  Bossetti  and  Swinburne — 
and  Swinburne's  reply  in  Under  the  Mioroaeone 
(ib.,  1872). 
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SWlUBmora,  Wiujah  Thouas  (1847- 

).  An  American  naval  officer,  bom  at 
Newport,  R.  I.  After  graduating  from  the 
United  States  Naral  Academy  in  1866,  he  Berred 
OD  various  stations,  was  promoted  to  commander 
in  1896,  and  commanded  the  Helena  in  tiie  North 
Atlantic  fleet  during  the  Spanish-American 
War.  He  captured  the  Spanish  steamer  Miffuel 
Jovar  and  participated  in  the  oigagements  of 
Tunas  and  ManiiaTillla.  In  1890  he  joined  the 
fleet  under  Admiral  Dowot  at  Manila,  and  later 
assisted  General  lawton  in  his  campaign.  Pro- 
moted to  captain  in  1901,  he  commanded  the 
Tema8  in  1902-04.  He  was  a  member  of  the 
Q^eral  Board  in  1904-06  and  in  the  latter 
year  was  made  a  rear  admiral.  Thereafter  he 
was  commander  in  chief  of  the  Pacific  squadron 
ontil  1900,  in  whkh  year,  after  a  short  period 
at  the  Naval  War  College,  he  was  retired. 

aWIKDUKO.   See  Fraud. 

SWINDON.  A  municipal  borough  in  Wilt- 
shire, England,  77  miles  west  of  London  (Map: 
England,  &  6).  The  old  market  town,  the 
Svindune  of  liomeeday,  is  built  on  an  eminence 
commanding  fine  views  of  the  eurroimding  coun- 
try. The  large  locomotive  and  carriage  worlcs 
of  the  Great  Western  Railway  form  the  town's 
chief  source  of  revenue.  The  old  town,  which 
received  a  charter  for  a  fair  irom  Charles  I, 
still  maintains  tiie  (duraeteristies  of  an  agri* 
cultural  centre  with  com  and  cattle  markets. 
Pop.,  J901.  46,006;  1911,  60,761. 

SWINE  (AS.  «wf«,  Ger.  Sohwein,  swine;  con- 
nected with  Lat.  awmua,  relating  to  swine,  from 
SIM,  Gk.  0f,  hya,  Qer,  8au,  AS.  suffu,  a&.  Eng. 
tow).  The  family  Suidn,  containing  those 
clovcn-hoofed  ungulate  mammals  whose  domesti- 
cated races  are  called  hogs  or  pigs.  The  swine 
are  closefy  allied  to  the  Hippopot<»nida  on  the 
one  hand  and  to  the  Dicotylicua  on  the  other; 
the  latter  (peecaries,  q.v.),  indeed,  are  some- 
times  included  in  the  term  in  popular  usage. 
The  three  families  form  a  group,  Suina.  Swine 
differ  from  hippopotami  in  their  smaller  size,  in 
the  terminal  nostrils,  and  mobile,  gristly  snouts 
with  which  they  obtain  their  food  (largdy  roots 
and  herbs)  by  grubbing  in  the  ground.  Each 
foot  has  four  digits,  two  of  which  are  fonetiooal, 
while  the  others,  although  elevated,  are  oft4sn 
useful  in  preventing  the  foot  from  too  readily 
sinking  into  marshy  ground.  They  are  generally 
hairy,_the  babirussa  (q.v.)  being  an  exception. 
The  dentition  is  complete  and  of  the  character 
exhibited  by  the  accompanying  illustration  of  a 
hog's  teeth.   The  great  canines  form  tusks, 
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t,  indnn;  e,  oanitMS  (tiuki):  pm,  premolar*;  m,  molsn. 
Tha  BWTous  ■Titem  <rf  Um  toetb  u  alao  ■bown. 

which  in  the  males  (boars)  become  formidable 
weapons,  and  in  some  cases  (as  the  babirussa) 
are  doubly  developed.  The  food  oonaists  largely 
of  vegetable  matter,  but  may  include  tough 
roots,  nuts,  etc.,  and  also  flesh,  fish,  shellfish, 
etc.;  the  stomach  is  simpis,  and  there  is  no 


CMiun  (except  in  the  |>eecaTles).  These  animals 
are  somewhat  gregarious,  often  gathering  into 
small  bands,  and  some  peccaries  form  large 
herds.  The  boars  fight  tarriflcally  in  ctunpeti- 
tion  for  the  favor  of  the  females  (sows),  and 
valorously  defend  their  young  (which  are  usually 
striped);  thev  are  also  courageous  in  resisting 
all  foes,  BO  that  the  hunting  of  certain  species 
affwds  eoEcitiDg  sport.  The  pork  is  usually 
nutritious  and  palatable.'  The  family  Is  not 
large,  and  is  mainly  tropical  in  its  distribution. 
The  Suidse  are  confined  to  the  Old  World;  the 
Dicotylidn  to  the  warm  latitudes  of  America. 
The  type  genus  is  Bue,  of  which  the  wild  boar 
(see  BOAB)  of  Europe  and  Asia  is  the  most 
prominent  species.  India  and  the  Malayan  re- 
gion have  together  three  other  species,  and  west- 
em  Africa  possiUy  a  fifth.  Hie  African  wart- 
hogs  (q.v.)  inelude  two  species  of  the  genus 
Phaoochoerua,  distinguished  from  8u»  principally 
by  the  huge  tuska  and  great  protuberances  on  the 
face.  The  Olebesian  babirussa  ((].v.)  represents 
alone  another  genus;  and  the  African  river  hogs 
close  the  list  with  two  species.  One  goius  and 
two  species  enumerate  the  peooaries.  See  Hoo 
for  an  account  of  domestic  races. 

Fossil  forms  of  the  genns  But  are  known  in 
rocks  of  Middle  Miocene  to  Pletstoooie  time  in 
Europe,  India,  and  Africa.  The  earliest  repre 
sentatives  of  tiie  bog  family  appear  in  the  Eocene 
of  both  North  America  and  Europe,  and  the 

Soup  reached  an  important  stage  of  evolution  in 
te  Tertiary  time.  One  notable  genus,  not, 
however,  in  the  direct  line  of  pig  ancestry,  is 
Blotherinm  of  the  Miocene  which  was  about  the 
size  of  a  rhinoceros,  witii  large  heavy  head,  mas- 
sive shoulders,  and  small  hind  bo^  and  narrow 
chest,  and  tiie  body  mwported  on  stilted  legs 
that  teminated  in  two-toed  feet. 

SWlNUtUJMDB,  ■ve'nMnqn'da.  A  strimgly 
fortified  port  and  fashi<mable  resort  on  the  Bal- 
tic Sea,  in  the  Province  of  Pomerania,  Prussia, 
on  the  island  of  Uaedom,  37  milee  north-north- 
west of  Stettin  (Map:  Germany,  F  2).  The 
Swine  here  connects  the  Stettiner  HafT  with 
the  sea.  There  is  a  good  harbor.  Formerly  ships 
of  deep  draft  wiUi  cargoes  for  Stettin  used  to 
diseharae  at  Swinemfinde.  The  town  has  valu- 
able fineries.   Pop.,  1800,  10,251;  1910,  18,914. 

SWINB  PZiACrra  (O^.  Bchweineaeuche;  Fr. 
pasteurelloae  <Ut  poro)  ■  It  is  generally  held  that 
the  disease  of  hogs  known  as  swine  plague  is 
caused  by  the  filtrable  vims  of  hog  cholera  and 
that  the  bipolar  organism  {Baoillua  suiaepticua) 
only  plays  a  secondary  rOle,  in  producing  lung 
lesions,  similar  to  that  played  by  the  BiusUlua 
eholeree  «uw  in  prodocmg  intestinal  leuons. 
Consult  Hulyra  and  Mar^,  Bpeoial  Pathology 
aind  Th0rapmtio8  of  the  Diaeatea  of  Domettic 
Animate,  vol.  i  ( Am.  ed.  from  3d  rev.  Ger.  ed. 
Mohler  and  Eichhom,  Chicago,  1912) ;  E.  W. 
Hoar,  A  Byatem  of  Veterinary  Medicine,  vol. 
i  (ib.,  1913).   See  Hoc  Cholera. 

SWING,  David  (1830-94).  An  American 
preacher,  bom  in  Cincinnati.  He  graduated  at 
Miami  University,  Oxford,  Ohio,  in  1852,  and  be- 
gan to  study  theology,  but  from  1853  to  1865 
was  professor  of  languages  in  hts  college.  In 
1866  he  was  called  to  the  Fourth  Presbyterian 
Church  in  Chicago  and  soon  became  one  of  the 
prominent  clergymen  of  that  city.  In  1874  he 
was  tried  for  heresy  and  acquitted,  but,  as  a 
consequence,  resigned  his  pastorate  and  with- 
drew from  the  Presbyterian  ministry.  Many,  of 
his  eongr^;ation  sympathized  with  him,  and  a 
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new  diiireh  wm  organized,  meetiiu  at  first  in  a 
tlieatre  and  Uier  in  the  Central  Music  Hall, 
where  Dr.  Swing  oontinned  to  preach  to  one  of 
the  largest  eongr^^tiouB  in  Chicago  till  bis 
death.  His  preaching,  though  diveTg^ng  from 
the  verbal  standards  of  "orthodoxy,"  was  essen- 
tially evangelical  and  spiritual,  and  marked  by 
intellectual  power.  Consult  J.  F.  Newtcn,  Dooid 
Swktg,  Po€t-Pr«aoher  (Chicago,  1909;  reprinted. 
New  York,  1914).  " 

SWINOIiB,  swio'gl,  Waltbe  Tenntboh 
(1871-  )■  An  American  agricultural  bota- 
nist, born  at  Canaan,  Pa.  He  graduated  fr<mi 
the  Kansas  State  Agricultural  CoU^  in  1890, 
and  studied  abroad  in  1896-96  and  1898.  He 
bad  become  in  1891  a  special  agrat  of  the  United 
States  Department  of  Agriculture,  for  ^ich  he 
investigated  anbtn^ic  fmita  and  estaUished 
laboratories  In  Florida;  became  an  agrieal- 
tural  explorer,  and  (after  1902)  had  charge 
of  crop  physiology  and  breeding  inveatiga* 
tions.  He  made  several  visits  to  the  Mediter- 
ranean countries  of  Europe,  to  North  Africa,  and 
to  Asia  Minor,  whence  he  introduced  the  date 
palm,  pistache  nut,  and  other  useful  plants,  and 
also  the  fig  insect  to  make  possible  the  cultiva- 
tion of  &nyma  figs  in  California.  In  1897,  wltb 
Webber,  he  orlgliuited  citranges,  a  hardy  eitroiu 
fruit,  means  of  hybridintion.  Swin^  in- 
vented several  improronents  in  U^-^tower 
microscopes. 

S WIN  OUST  AITi.    See  Thbebheb  Shake. 

SWINOHISH,  swl-nj/mlsh.  See  Saushah 
Stock. 

8WINT0N.  A  manufacturing  town  in  Yoik< 
shire,  England,  4  miles  north-northeast  of  Both- 
erham  (Map:  England,  E  3).  It  has  raUway, 
ir<Hi,  glass,  and  pottery  works.  Pop.,  1901, 
12,217;  1911,  13.654. 

SWnVTON  AND  PENIKLEBUST,  pStt'dl- 
ber-1.  A  town  in  Lancashire,  England,  6  miles 
northwest  of  Manchester.  Cotton  manufacture 
and  brickmaking  are  its  chief  industries.  Pop,, 
1901,  27,001;  1911,  30,769. 

awZBSCHABD.  Bee  Cbabd. 

SWISS  FAICZLT  BOBXNSOH.  A  story  by 
the  Swiss  writer  J.  K.  Wyas,  b«gim  by  his  father 
and  published  by  him  under  the  title  Der 
Schweieeriet^  Rohmaon.  The  tale  Is  baaed  on 
the  idea  of  Robinson  Onuoe,  and  haa  been  widdy 
popular  in  many  languages. 

SWISS  aUASD.  A  famous  regiment  of 
royal  bodyguards  in  France,  oompoMd  exclu- 
eivdy  of  Swiss,  first  oonstibited  by  n^al  deme 
in  1616.  Their  fidelity  was  absoliite  (ud  on  the 
outbreak  of  ROTolution  of  1789  they  became 
very  objectionable  to  the  Parisian  mob.  On 
Aug.  10,  1792,  the  Swiss  Onards  were  called  on 
to  defoid  the  palace  of  the  Tuileries  against  tiie 
revolutionists.  After  gallant  reeistance  to  over- 
whelming numbers,  the  Swiss  were  ordered  to 
lay  down  their  arms,  and  they  were  th^  mas- 
sacred by  the  infuriated  assailants,  the  few  who 
escaped  doing  so  with  great  difflcnhy.  It  Is 
said  that  nearly  800  Swits  Guards  were  slain. 
In  manwy  of  thdr  horoio  eonduet  and  brave 
death  the  famous  Lion  of  Lucerne  (q.v.),  de* 
signed  by  litorwaldsoi,  was  carved  in  the  face 
of  a  cliff  at  Luomie,  Switzerland.  A  feeble  ef- 
fort to  reconstitute  the  Swiss  Guards  was  made 
in  1816.  and  a  body  with  that  name  was  or- 
ganized. But  it  was  a  poor  imitatiim  of  the 
old  corps  and  was  easily  dispersed  by  the  revo- 
lutionists in  1880.  ibwther  Swiss  Guard 
(Quardia  Bvluera),  the  Papal  Guard,  oonsiits 


of  10  officers  and  110  men.  Only  Swiss  can  enter 
it  and  the  privates  are  not  allowed  to  marry. 
Consult:  Lutolf,  Die  Sokweixergarde  in  Bom 
(Einsiedeln,  1859) ;  Temaux,  Biatoire  de  la  Ter- 
rear  (8  vols.,  Paris,  1863-61);  Jaehn,  Die 
franeoetiohe  Armee  von  der  j^rossen  Revolution 
bit  9ur  Qegtmonrt  (Leips^,  1878) ;  Pollio  et 
Marcd,  Le  tofotlton  At  10  noiU  (ib..  1881) ;  H. 
M.  Stephens,  Hiatory  of  ihe  FrmoK  Revolution 
(2  vols..  New  York,  1886-91). 

SWISS  POLITICAL  FASTZBS.  See  Polit- 
ical Pabtibs. 

SWITCHBACK.    See  Railways. 

SWITCHMEN'S  UNION  OF  NOBTR 
A-jmrn-TCA.    See  Railway  Bbothekhoods. 

SWITHIH,  swlTH^  (or,  more  oorreetly, 
SwiTHvn),  Saiht  (r-862).  An  English  eoelesi- 
astie  of  the  ninth  century,  irtio  was  chaplain  to 
Kiiw  Egbert  In  18S2  he  was  consecrated  Bishop 
of  Winchester.  Swithin  was  buried,  according 
to  his  own  desire,  in  a  place  outside  of  his 
church  at  Winchester,  where  passers-by  might 
tread  upon  his  grave  and  the  rain  drop  on  it 
from  the  eaves.  A  century  later  he  was  canon- 
ized and  his  body  ekhnmed  and  buried  inside  the 
church.  Aocording  to  the  l^end  this  transla- 
tion, whieh  was  to  have  takn  plaea  on  July  16, 
was  delayed  in  oonseqfnenoe  of  ^knt  rains, 
which  continued  without  intermission  for  40 
days.  Out  of  this  circumstance  aroee  belief 
that  if  rain  falls  en  July  16  it  will  oimtinue  to 
rain  for  40  days.  Consult  Chambers,  Book  of 
Days  (new  ed.,  Philaddphia,  1911). 

SWTT'ZEBLAND  (Fr.  fitusM,  Ger.  Bohioeiz). 
A  ooimtoy  of  Europe  extending  between  lat. 
45*  60^  and  47*  46*^  N.  and  Im  6*  and  10* 
25'  E.,  bounded  mi  the  west  by  Franee,  on  the 
north  by  Germany  and  the  Tjuce  of  Omstanee, 
on  the  east  by  Austria-Hungary  (Tirol  and  Vor- 
arlberg)  and  Liechtcsistein,  and  on  tiie  south  by 
Italy  and  the  French  Department  of  Haute- 
Savoie,  from  whieh  it  is  separated  by  the  Lake 
of  Geneva.  Area,  15,976  square  miles.  It 
stretches  over  200  miles  east  and  west  and  120 
mites  north  and  south.  The  boundariea  are 
complicated  and  do  not  follow  natural  features, 
excepting  that  the  Jura  Hountains  form  the 
natural  border  between  Switzerland  and  France, 
and  the  main  crest  of  the  Alps  is  mainly  the 
border  on  the  soutJi  side. 

Topography.  Switzwland  is  the  most  moun- 
tainous country  of  Europe,  flve-seveaths  ^of  the 
surface  being  divided  between  the  Alps,  which 
spread  one  the  central  and  southern  sections, 
and  the  Jura  Iifountaina  which  cover  the  nortii- 
westeAi  portion  of  the  country.  Between  tiie 
Jura  Mountains  and  the  Alps  is  the  Swiss  hiffik 
plain,  the  seat  of  the  densest  p(^ulati(m  sur- 
rounded by  these  great  natural  ramparts.  The 
Jura  Mountains  form  a  generally  southwest- 
northeast  curve.  Their  summits  do  not  ordi- 
narily exceed  5000  feet,  the  loftiest  In  Switzer- 
land being  the  Dftl^  6607  feet.  The  Juras  oon- 
tist  of  a  number  of  parallel  folds,  none  of  them 
extending  the  whole  length  ot  the  district,  but 
covering  a  width  of  20  to  36  miles.  Between  the 
ranges  are  long  valleys,  transrorse  gorges  oon- 
necnng  one  vaO^  with  another;  and  these  fea- 
tures produce  scenery  of  great  beauty  and  variety. 
The  slopes  are  covered  with  pine  forests  and  an 
abundance  of  rich  pastures  is  spread  below  them, 
mingling  with  the  fields  and  vineyards  whidi 
extand  down  to  the  maigiu  of  the  small  lakes 
that  ooenpy  some  of  tiie  vall^  bottoms. 

The  central  plain,  about  ISOu  feet  in  general 


Digitized  by 


Google 


Digitized  by 


Google 


8°  A 

4B  

SWITZERLAND  —j 

n       fi       to      1»      ;<0      2S      30      U  40 

SCALE  OF  KTLOMETERS  .-"^ 

'<n  III 


0    a  io 

tmpo/ianl  fou'fif  cm  «/itiu'n  M  AeaL'v  fact  lytyt 
Hallmant  — _    Cann/i  - 
Capltalt  of  Cuntoni  iji 


Digitized  by 


Google 


Digitized  by 


Google 


L 


Digitized  by 


Google 


SWZTEEBL&HD 


739 


BWrTEBBIiUID 


elevati(m,  is  eteeplj  vailed  In  between  the  Juras 
and  the  Alps.  It  is  a  plain  chiefly  in  contrast 
yriVh  the  mountains  arouBd  it  and  in  other  conn* 
tries  would  be  called  an  elevated  region,  thiekfy 
studded  with  picturesque  hills.  It  extends  In  a 
southwest  and  northeast  direction  from  the  Lake 
of  Genera  across  Lake  Constance  to  WQrttem- 
berg,  and  has  an  average  width  of  about  SO 
miles.  Its  hills  are  due  chiefly  to  unequal 
erosioti,  the  coarse  gravel  brought  down  from  the 
Alps  (known  as  "l^igelflae,"  often  cemented  into 
a  nard  conglomerate)  having  been  able  eepe- 
cially  to  resist  the  destructive  action  of  time  and 
weauer.  The  dtiiris  fran  the  Alps,  with  urtiich 
U  is  covwsd  to  a  great  depth,  forms  its  soil, 
but  disintegrated  granites  and  gneiises  contrib- 
ute too  large  a  proportitMi  of  sand  and  pebbles 
to  make  the  soil  very  rich. 

The  Al^B  riainff  from  this  central  plateau 
attain  altitudes  above  16,000  feet.  Hie  Swiss 
Alps  are  the  middle  part  of  the  great  highland 
region  of  south  Europe,  which  extends  in  the 
foim  of  a  bow  from  the  Qulf  of  Genoa  to  the 
plain  of  Hungary.  Th^  comprise  two  broad 
bands  differing  widely  in  character.  The  soutii- 
em  Swiss  Alps  (south  of  the  Rhine  and  Rhone) 
begin  in  the  west  in  the  splendid  glacier-covered 
ctiain  of  the  Pennine  Alps,  which  have  their 
culmination  in  Mcmte  Rosa  (16,217  feet),  in- 
ferior in  height  only  to  Mont  Blane  in  France. 
The  Hischabelhom,  the  Weisshom,  the  Breit* 
horn,  and  the  incomparable  pinnacle  of  the  Mat- 
terboru  are  amonf;  the  Peiuiiiea  which  extend 
eastward  to  the  Sunplon.  Over  30  summits  ex- 
ceed 12,000  feet.  East  of  the  Simplon  extend 
the  L^ontine  Alps,  the  water  parting  between 
the  Rhine,  the  Rhone,  and  the  Po,  with  many 
valleys  deeply  ^cavated  by  torroits  and  crossed 
by  a  number  of  important  passes  to  Italy.  Here 
is  the  group  of  St.  Gtotthard,  the  oemtral  knot 
of  this  mountain  world.  It  is  the  point  from 
whioh  radiate  the  mighty  Alpine  ranges  that 
fill  the  centre  and  south  of  Switzerland.  The 
ranges  of  Tidno  from  the  south,  the  mountain 
masses  extending  from  the  Simplon  in  the  south- 
west, the  Bernese  Oberland  from  the  west,  the 
Titlis  group  frcnn  the  north,  the  TOdi  chain  from 
the  northeast,  and  the  mighty  complex  of  the 
Grisons  from  the  southecut,  ul  converge  upon 
St.  Gotthard.  The  Grisons  lie  east  of  the  Tlcino 
valley  and  between  the  Rhine  and  the  Inn,  and 
their  snows  chleffy  feed  tributaries  of  the  Rhine, 
many  summits  exoeedlng  10,000  feet  Lastiy, 
south  of  the  Inn  and  the  most  eastern  group  of 
the  southern  Swiss  Alps  are  the  magniflcent 
peaks  of  Bemina,  whose  culminating  point  is 
13,304  feet  above  the  sea.  These  southern  Alps 
are  formed  of  crystalline  rodcs,  huge  masses  of 
gneiss,  granite,  and  other  cryatalline  rocks, 
cropping  out  amid  schists. 

Tht  chains  of  the  northeni  Swiss  Alps  are 
B^nrated  one  fran  another  hy  three  deep  val- 
le^:  (1)  that  of  the  Aar  with  the  lakes  of 
Brienz  and  Thun,  which  carries  nearly  all  the 
drainage  of  north  Switzerland  to  the  Rhine;  (2) 
the  valley  of  the  Reoss  with  Lake  Lucerne;  and 
(3)  the  Walensee  and  Lake  Zurich.  Thus  sep- 
arated the  four  great  groups  of  tbe  northern 
Alps  are:  flrst,  the  Bernese  Alps  (Oberland), 
tbe  water  parting  between  the  Aar  aad  the 
Upper  Rhone,  which  include  the  greatest  snow 
mountains  of  the  Alps;  flrst  among  them  tbe 
crystalline  summits  of  the  Finsteraarhom  (14,- 
026  feet),  the  Jungfrau  (13,672),  MOneh  (13,- 
466),  Eiger   (13,040).  Watterhom  (12.160). 


Schreckhom  (13,386),  and  others,  a  compact 
mass  of  snowy  and  rugged  peaks  with  the 
Aletsch  glacier,  16  miles  l<mg,  the  largest  of 
Switzerland's  glaeiws.  More  uan  20  of  these 
summits  rise  over  12,000  feet  above  sea  levd. 
Seotmd,  the  Titlis  Alps,  to  the  east  of  the  Ber- 
nese Obraland.  Third,  the  Alps  of  Glarus  and 
Schwyz,  also  known  by  the  name  of  their  high- 
est summit  in  the  centre,  TOdi  (11,887  feet). 
The  Rigi  (6906  feet),  commanding  one  of  tlie 
magniflcait  views  of  the  Alps,  stands  in  the 
no^west  comer  of  this  group  on  the  shores  of 
Lake  Lucerne.  Fourth,  we  lower  Alps,  between 
Lakes  Constanee  and  Zurich,  which  nowhere 
reach  the  snow  line.  On  the  whole  the  sonttiem 
sh^Ms  of  the  Swiss  Alps  are  steep,  but  the 
northern  slt^ies  more  ^adual.  Glaciers  and 
perpetual  snow  cover  800  square  miles,  or  about 
one-twentieth  of  the  area  of  Switzerland.  These 
northern  Alps  are  of  limestone  and  are  stu- 
pendously folded,  the  folds  being  driven  north- 
westward and  piled  up  over  each  other.  See 
Aifs. 

Hydrography.  Owiig  to  the  height  of  the 
moimtains,  the  coimtry  is  well  supplied  with 
water.  Nearly  every  valley  is  traversed  by  a 
larger  or  smaller  stream,  often  interrupted  by 
picturesque  waterfalls.  The  principal  extern  of 
rivers  is  formed  by  tbe  Rhine  and  its  tributaries 
flowing  to  the  North  Sea;  the  Rhcme  draining 
to  the  Medit^ranean ;  the  Tlcino  which  dis- 
ehams  finally  into  the  Adriatic;  and  the  Inn 
flowing  to  the  Danube  and  the  Blaek  Sea.  All 
the  rivers  in  Switzerland  are  so  rapid  that  they 
are  almost  useless  for  navigation,  though  their 
impetuoDs  character  fits  tnem  for  indnstriai 
purposes.  The  only  navigable  stream  of  impor- 
tance is  the  Aar  tribute^  of  the  Rhine,  which 
carries  a  larger  volume  of  water  to  that  river 
than  the  Rhine  itself  supplies  above  their  point 
d  junction.  The  Rhtm^  flowing  to  the  south- 
west, reaches  Lake  Qoieva  as  a  muddy  stream 
and  leaves  it  to  enter  France  as  a  clear  blue 
river.  The  Heine  is  the  largest  river  sent  down 
by  Switzerland  to  the  Po.  It  has  a  larger  catch- 
ment basin  than  any  other  Swiss  river  and  is 
the  least  fed  by  glaciers.  The  Inn  flows  east 
throu^  tiie  deep,  narrow  valley  called  the  En- 
gadine,  and  falu  into  the  Danube  at  Passau, 
where  it  is  much  larger  than  the  Danube  itself. 
The  glaciws  are  a  source  of  perennial  water 
■<Wv>  '"o^  since  tba^  mdt  most  rapidly  in 
summer,  the  Swiss  rivsrs  are  fullest  at  that 
time  of  year. 

The  Alps  are  the  Lake  Country  of  southwest 
Europe.  The  lakes  are  remarkable  for  size, 
depth,  and  the  grandeur  and  beauty  of  the 
scenery  which  surrounds  them.  Among  the  15 
important  lakes  in  Switzerland,  11  are  in  the 
basin  of  the  Aar  and  nme  in  the  basin  of  tbe 
Inn.  I«kes  Geneva  and  Ctonstance,  the  largest 
lakes,  balance  each  other  at  the  opposite  ends 
of  the  country.  Lake  Geneva,  partly  in  France, 
is  over  200  square  miles  in  area  and  has  a 
maximum  depth  of  1000  fe^  its  bottom  extend- 
ing almost  to  the  level  of  the  Mediterranean. 
L^e  Constance  is  a  little  smaller  than  Lake 
Geneva,  not  so  deep,  lies  partly  in  German  terri- 
tory, and  is  the  filter  of  the  Rhine.  Lake  Neu- 
cbAtel,  the  largest  lake  entirely  in  Swiss  t«Ti< 
tory,  lies  ml  tbe  table-land,  aim  hence  is  not  so 
deep  as  the  lakes  in  the  lomntndinal  mountain 
valleys.  LnoOTue,  Zurich,  Brienz,  Thun,  and 
Bienne  are  also  important  lakes.  Lake  Lugano 
lies  parUy  in  Italy,  and  only  nine  miles  of  Lake 
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Haggiore  belong  to  Switzerland.  Hie  Tlcino 
flows  through  the  latter  on  its  way  to  the  Fo. 

Climate.  The  distribution  of  climate  is  alii- 
todinal  rather  than  latitudinal.  On  the  central 
plain  and  in  the  Iowot  mountain  valleiys  a  tem- 
perate climate  prevails,  the  meui  annual  temper- 
ature being  about  60°  F.  Hie  mean  temperature 
dindnishee  on  an  average  hy  three  degrees  for 
every  thousand  feet  of  dfevation,  so  that  the  cli- 
mate in  the  higher  valleys  is  very  severe. 
Ticino,  Vaud,  and  Geneva  enjoy  an  almost 
Italian  climate,  with  a  mean  twnperature  of 
01'  F.  to  69.6'  F.,  in  which  southern  fruits 
ripen.  The  snow  line  has  an  annual  variatlcm 
and  likewise  varies  with  the  e^osnre;  the  low«r 
limit  of  perpetual  snow  is  at  an  altitude  ranging 
from  B600  to  9600  feet.  The  growth  of  grain 
ceases  at  about  4000  feet.  On  the  higher  Alps, 
which  are  wrapped  in  clouds  much  of  the  time, 
the  annual  precipitation  is  from  78  to  S7  inches; 
on  the  central  plain  it  is  33  inches.  The  foehn, 
a  warm  south  wind,  causes  some  destruction  by 
n4>idly  melting  the  snow  and  lo  produdne  ava- 
lanches and  inundationa.*  The  elunate  of  Swits- 
eriand,  on  the  whole,  is  not  favorable  to  agri- 
culture, bat  is  sttmnUting  and  healthful. 

Vlom  and  Tauuft.  The  vertical  zones  of  v^ie- 
tation  in  the  Alps  correspond  to  the  horinrntal 
zones  of  Europe  between  lat.  46'  and  the  Arctic 
circle.  Olives  in  a  few  of  the  low  valleys  are 
succeeded  by  vines  and  the  plants  of  middle 
Europe;  then  eome  in  snocesalon  deciduous  trees 
and  grains,  conifos,  the  hlrii  pastures,  and 
shrubs  and  mosses,  above  whi«t  rues  the  r^on 
of  perpetual  snow.  Oaks  and  chestnuts  are 
abundant  only  in  the  more  southern  valleys, 
beech  trees  are  numerous  up  to  4000  feet  above 
the  sea,  and  pines,  larches,  and  fir  trees  thrive 
between  4000  and  6500  feet  Agriculture  is 
mainly  confined  to  the  r^ons  not  above  2600 
feet,  but  the  high  pastures  extend  far  mbom 
the  region  of  tillage. 

The  ibez  and  chamola  are  found  In  fhe  high 
mountains,  but  all  wild  animals  are  becoming 
very  scarce,  by  reason  of  the  increasing  number 
of  sportsmen. 

Geology  and  Uineral  Beaonices.  The  back- 
bone of  Switzerland  consists  of  gneiss  and  gran- 
ite with  outlying  strata  of  the  Carboniferous, 
Triasaic,  Jurassic,  Cretaceous,  and  Tertiary 
formations.  Theae  strata  are  all  thrown  into  a 
succession  of  giguitic  folds,  givhiff  rise  to  great 
geologic  complex!^.  Four  distinct  geologio 
zones,  otending  across  Switzerland  from  south- 
west to  northeast,  are  recognized.  The  lime- 
stone Jura  r^on  of  roughly  parallel  folds  is 
the  first  zone.  The  second  is  the  plain  whose 
rocks  are  chiefly  sandstone  covered,  to  a  great 
extent,  by  the  deposits  of  the  ice  invasions.  The 
other  zones  cover  the  Alps,  the  more  northern 
being  that  of  tiie  limestone  Alps  whose  strata 
are  greatly  distorted  and  piled  up  over  one 
another.  The  fourth  zone  consists  of  the  great 
crystalline  masses  of  the  southern  Swiss  Alps 
formed  of  gneiss,  granite,  and  other  crystalline 
ro<^  and  schists.  Denudation  has  reduced  the 
height  of  the  mountains  and  deepened  and 
lengthened  the  valleys,  the  larger  rivers  having 
pusbed  their  sources  back  to  me  very  heart  of 
the  momtain  groups.  The  mining  industry  is 
of  little  importance.  The  only  products  of  im- 
portance for  export  are  asphalt  of  the  Val  des 
Travers  in  the  Swiss  Jura  and  hydraulic  lime. 
Salt  is  woriced  at  Bex.  A  little  iron  are  is 
mined  in  the  Jura  ranges,  but  the  inm  Indus- 


tries depend  upon  imports  of  material.  A  small 
amount  of  anthracite  is  mined  near  Bern  of 
Fribourg»  but  Oermany  sends  nearly  1,000,000 
traia  of  ooal  to  Switzerland  every  year,  and 
France,  Austria,  and  England  also  oontribnte 
important  quantities. 

Agrlcnltnre  and  Stock  Balslng.  The  soil  is 
distributed  among  nearly  300,000  peasant  pro- 
prietors representmg  more  than  one-half  of  the 
population.  Of  the  total  area,  28.4  per  cent  is 
unproductive;  of  the  productive  area,  35.8  per 
cent  is  in  meadow  and  pasture,  20  per  cent  in 
forest  18.7  per  cent  in  fruit,  16.4  in  crop  and 

Srden.  Switswland  derives  less  stq>port  fran 
I  agricultural  resources  than,  any  country  of 
the  Continent,  excepting  Norway.  Only  Solo* 
thnm,  Lucerne,  SchaffnanBen,  and  Fribourg, 
among  the  cantons,  produce  nearly  enough  plant 
food  for  their  own  consumption.  Wheat  is 
grown  up  to  2600  feet  above  sea  level,  but  the 
crop  averages  only  about  4,000,000  bushels^ 
while  over  20,000,000  bushels  are  imported  from 
other  countries,  chiefly  Rusria  and  the  United 
States.  Rye,  oats,  and  potatoes  are  the  chief 
crops,  but  potatoes  are  imported  in  large  quan- 
tities. Thousands  of  tons  of  vegetables  are 
imported.  The  ctiltivation  of  fruit  is  in  a  flour- 
ishing condition,  and  nearly  all  the  cantons 
manufacture  wine  or  spirits  from  it,  such  as 
the  cherry  brandy  produced  at  Basel.  Wine  is 
produced  in  five  cantons,  but  not  In  sufficient 
quantity  to  meci  the  oonntvy^  demand.  O^ 
enards  ue  planted  everywhere  in  sheltered 
places,  and  grapes  thrive  especially  in  the 
warmer  soils  around  Lake  Geneva  and  some 
other  lakes  and  on  the  southern  slopes  of  the 
mountains.  The  warmer  cantons  of  the  south 
also  produce  chestnuts,  almonds,  walnuts  in 
abundance,  olives,  and  even  lemons.  Switzer- 
hmd  is  not  so  rich  in  timber  as  formerly,  for 
unscientifio  forestry  has  thinned  the  woods  to 
a  large  extent;  but  a  large  portion  of  the  forest 
area  is  now  under  govemm«it  supervision. 
Every  effort  is  being  maide  to  restore  this  source 
of  wealth  to  its  former  magnitude;  in  IMM 
there  w«re  planted  28,084.000  treee  and.  in 
1914,  18,236,836. 

As  the  climate  and  soil  are  especially  favor- 
able for  hay  and  pasturage,  the  animal  indus- 
tries are  more  important  than  tillage.  In  com- 
parison with  cattle  (1,443,483)  the  other  do- 
mestie  animals  are  mudi  inferior  in  number 
and  importance.  Oattle  breeding  is  carried  on 
in  all  tne  cantons,  and  in  the  higher  regions  it 
is  the  chief  and  sometimes  Hhe  only  resource 
of  the  inhabitants.  Switzerland  is  famous  for 
its  cheese,  fuid  the  chief  agi^cultural  industries 
are  the  manufacture  of  cneese  and  condensed 
milk.  The  best  cheeses  are  made  in  the  Emmen- 
thal,  Maderanthal,  Ufemthal,  and  in  Gruy&rea. 
Muty  Swiss  cattle  are  exported  for  breeding 
purposes,  while,  on  the  other  hand,  the  great 
influx  of  tourists  in  summer  makes  it  necessary 
to  import  an  average  of  about  60,000  beef  cattle 
a  year,  chiefly  from  Austria  and  Italy,  to  make 
up  for  the  local  deficiency  in  beef.  Goats  (341,- 
296)  abound  in  the  higher  Alpine  districts  and 
are  reared  for  their  skins,  flesh,  and  milk.  In 
1911  the  horses  numbered  144,128;  mules  and 
asses.  4717;  sheep,  161.414;  swine,  670,226. 
The  lakes  abound  in  fish,  and  pisciculture  is 
promoted  by  212  establishments  that  produce 
enormous  quantities  of  fry. 

Haniifaeture*.  Switeerland  is  a  great  manu* 
facturing  country,  though  it  lacks  coal,  iron. 


Digitized  by 


Google 


SWITZmLAKD 


SWITZEHLAJSTD 


and  se^frarte.  Its  advantagefl  are  abundant 
water  power,  markets  In  the  adjoining  countrfea 
In  which  to  buy  raw  materials  and  sell  manu- 
factured products,  good  crameetions  with  sea- 
ports, and  the  dilig^oe,  perBeverance,  and  skill 
of  the  people.  Idirge  quantities  of  the  manu- 
facturing output  are  produced  in  the  homes. 
The  textile  and  metal  industries  are  of  greatest 
importance.  The  cotton  industry,  whldi  com- 
petes even  with  English  manufactures,  is  centred 
chiefly  in  the  cantons  of  Zurich,  Glarus,  Saint- 
ChtU,  and  AppouelL  Swiss  cotton  cloths  noted 
for  fineness  of  texture  and  excellence  of  ^es 
and  prints  are  sent  all  over  the  world.  The 
well-known  machine-made  lace  and  embroidery 
industry  of  SwitzerUuid  is  centred  in  Saint-Gall, 
Appenzell,  and  NeuchAtel.  Hie  great  centres  of 
the  silk  industry  are  Basel,  where  all  kinds  of 
silk  ribbons  are  produced,  and  Zurich,  where 
dress  goods  are  woven.  Watch  making  and 
machinery  lead  in  the  metal  industries.  Hie 
most  important  oentres  of  watch  making  are 
Genera,  CnuHUC-de-Fcmds,  and  Lode.  The  in- 
dustry was  once  very  prosperous,  but  it  bas 
suffered  of  late  years  from  competition  of  the 
machine-made  watdies  of  the  United  States. 
The  Swiss,  however,  have  Trained  a  large  part 
of  their  ei^rt  trade  by  the  introduction  of 
machinery  and  the  manufacture  of  the  cheaper 
grades  of  watches,  which  they  produce  by  hun- 
dreds of  thoosands  every  year,  five-sixths  of 
them  being  sold  in  foreign  countries.  The 
manufacture  of  jewelry  and  music  boxes,  wood 
carving,  straw  plaiting,  leather  making,  and 
tanning  are  also  very  important  industries. 
The  well-known  machine  works  of  Zurich,  Win- 
tertbur,  and  Geneva  export  a  considerable  part 
iti  th^r  ou^ut. 

Oommoro*.  In  the  special  irad^  exclusive  of 
spede  and  bullion,  importo  and  exports  in  1903 
were  valued  at  1,128,511,000  and  874,805,000 
francs  respeoUvdyj  in  1807,  1,687,427,000  and 
1,162,938,000;  fn  1018,  1,01M1Q,OOO  and  l.S76r 
398,000. 

Ihe  largest  imports  are  grain,  cattle,  and 
other  foodstuffs,  cotton,  coal,  iron,  petroleum, 
and  groceries.  Nearly  all  the  exports  are  manu- 
factures, such  as  cheese,  wine,  silk  and  cotton 
goods,  watches,  fine  steel  and  iron  goods  {in- 
struments, etc.),  machinery,  jewelry,  lace, 
embroideries,  and  straw  plaiting.  Manufac- 
turers do  not  aim  to  produce  large  quantities  of 
cheap  stuffs,  except  that  cheap  watches  have,  to 
a  great  extent,  replaced  the  finer  grades.  They 
aim  to  make  a  reputation  for  the  excellence  and 
fineness  of  their  goods.  Nine-tentha  of  the  im- 
port trade  and  three-fourths  of  the  export  trade 
are  with  Eunme,  ehiefiy  with  Germany,  France, 
Italy,  the  ITmted  Kingdom,  and  Austria-Hun- 
gary. The  United  States  sells  very  little  except 
grain  to  Switzerland,  but  its  purchases  of  cotton 
«nbroideries,  silk  goods,  cheese,  and  other  Swiss 
products  are  important.  Switzerland's  trade  with 
the  United  States  in  three  years  amounted  to: 
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Transportation  and  Communication.  In 
the  absence  of  navigable  rivers,  international 
tralBe  is  carried  by  the  railroads.  The  main 
arteries  are  the  lines  from  Lake  Constance  to 


Geneva  and  Basel,  and  from  the  north  via  the 
St.  Gotthard  Tunnel  to  Italy.  There  were  in 
operation,  in  1912,  4817  kilometers  (80S6 
miles)  of  state  railway  (exclusive  of  tramway, 
etc.).  The  wagon  roaos  are  admirable.  Navi- 
gation is  important  on  the  lakes,  where  171 
steamboats  belonging  to  22  oompanies  were  ply- 
ing in  1914. 

Banking.  The  42  banks  had,  in  1813,  paid-up 
capital  amounting  to  244,760,000  francs.  The 
new  national  bank,  with  headquarters  at  Bern 
and  Zurich,  evened  in  1907  and  has  exduslve 
right  of  issue. 

Govamment.  The  ctmstitution  of  1B48,  with 
the  important  revision  of  1874  and  subsequent 
amendments  of  lesser  importance,  constitutes 
the  present  fundamental  law  of  Switzerland. 
(For  the  methods  of  amending  the  constitution, 
see  BDBtBRnmc.)  The  Swiu  state  is  com- 
posed of  26  oantmu,  with  Bern  as  the  ciqiital. 
Ttu  eonstitutira  vests  the  executive  power  in  a 
Federal  Council  of  seven  members  elected  for  a 
tmn  of  three  years  by  the  two  Houses  of  the 
Federal  Legislature.  Any  Swiss  citizen  who  is 
eligible  to  either  branch  of  the  Federal  L^sla- 
ture  may  be  chosen  to  the  Federal  Council,  ex- 
o^t  that  not  more  than  one  member  may  be 
chosen  from  tiie  same  canton.  It  is  the  custom 
to  choose  memhen  of  the  Council  from  the  man* 
bership  of  the  Fsderal  L^islature  and  to  re- 
etect  uuan  eontinually  for  a  long  period  of  time^ 
The  work  of  admlnisnation  is  divided  into  seven 
departments,  and  one  member  of  the  Council  is 
put  in  charge  of  each  department,  but  the  act 
of  any  Councilor  is  considered  to  be  the  act 
of  the  Council  as  a  whole.  The  Council  Is  or- 
ganized  under  a  presidoit  (President  of  the  Con- 
federation) and  a  vioB  president  chosen  by  the 
Federal  Legislature  from  among  the  Councilors 
to  serre  for  a  term  of  one  year. 

The  powers  and  duties  of  the  Federal  Council 
ore  many  and  varied.  In  the  domain  of  l^sla- 
titm  It  plays  an  important  part,  although  it  has 
no  veto  upon  the  acts  of  the  Legiala^re.  In 
this  domam  the  Council  sustains  a  relation  to 
the  Lc^slature  somewhat  like  that  of  the  cabi- 
net in  the  parliamentary  system  of  government. 
It  makes  an  elaborate  report  to  the  L^slature, 
and  altiiongh  its  members  eaiuiot  at  the  same 
time  be  members  of  the  Lsg^shiture,  they  have 
access  to  its  sessions*  take  an  active  part  in  the 
deliberations,  Introduce  l^slative  proposals, 
give  their  opinions  upon  various  measures,  and 
exert  a  great  influence  upon  the  work  of  l^s- 
tation.  ft  prepares  the  budget  and  advocates  its 
adoption  by  the  L^slature  and  takes  the  lead  ' 
in  the  discussion  of  all  important  measures  in- 
troduced 1^  the  government.  Hie  Federal  Coun- 
cil also  has  a  wide  power  of  action  in  judicial 
affairs.  It  has,  e.g.,  the  settlement  of  a  large 
class  of  administrative  controversies  which  m 
other  continental  ooimtries  is  intrusted  to 
special  administrative  courts.  It  has  a  lai^^e 
supervisory  power  over  the  cantonal  adminis- 
tration, particularly  when  the  cantons  are  en- 
gaged in  administering  federal  law.  In  addition 
to  the  above-mentioned  functions  the  Council 
has  the  other  powers  usually  exercised  by  a 
nation's  executive. 

llie  strictly  legislative  powers  of  the  govern- 
ment are  vested  in  a  Fedenil  AssembU-  ( Bundes- 
versammlung) ,  consisting  of  two  Houses,  viz., 
the  National  Council  (Nationalrat)  and  the 
Council  of  Estates  (Stlnderat) .  The  two  Houses 
hold  separate  sMsicnis  in  all  legislative  matters 
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and  joint  aesBiona  for  the  exercise  of  certain 
electoral  and  judicial  functions.  There  is  full 
equality  between  the  two  Houses  in  all  matters 
wnatsoever.  The  Council  of  Estate*  is  compoBed 
of  44  membera,  or  two  from  each  canton.  In 
three  cantons  which  are  divided,  each  half  oan- 
ton  chooses  one  member.  Hie  tenure,  amount  of 
compensation,  qualifications,  mode  of  election, 
and  the  relations  which  they  bear  to  their 
constituents  are  matters  which  the  federal  con- 
stitution does  not  regulate,  but  are  left  to  the 
determination  of  each  canton,  with  the  result 
that  the  greatest  variety  of  provisions  prevails. 
Tie  terms  of  members  vary  from  one  to  four 
years.  The  Council  of  Bsuitea  electa  its  own 
president  and  vice  president  under  the  limitation 
that  neither  o£Bce  can  be  filled  from  a  canton 
which  furnished  the  president  for  the  session 
preceding.  The  National  Council,  or  popular 
chamber  of  the  L^slature,  consists  of  members 
chosen  by  direct  universal  suffrage  for  a  term 
of  three  years.  The  federal  consntution  appor- 
tions the  members  of  the  National  Council  ae* 
cording  to  population  on  the  basis  of  one  rtore* 
sentative  for  every  20,000  inhabitants.  In  those 
districts  which  choose  more  than  one  representa- 
tive the  members  are  chosen  on  a  general  ticket. 
The  Council  elects  its  own  officers  subject  to 
the  limitation  that  the  president  and  vice  presi- 
dent must  be  chosen  from  the  body  of  the  Coun* 
cil  and  are  ineligible  to  succeed  tbans^ves  for 
the  ensuing  term.  The  pre^dent,  in  addition  to 
hia  vote  as  a  member,  has  a  castbw  vote  In  case 
of  a  tie.  The  members  of  the  National  Council 
ree^ve  a  oompensation  from  the  federal  treas- 
ury. The  Feaeral  Assembly  holds  two  r^ular 
sessions  annually,  banning  in  June  and  Decem- 
ber, each  lasting  about  one  month.  The  discus- 
sions take  place  in  French,  German,  or  Italian, 
accordins  to  the  convenience  of  the  speakerst 
vhile  all  formal  readings  oeenr  in  both  French 
and  Qerman.  The  two  Chambers  meet  jointly 
to  settle  conflicts  of  jurisdiction  between  the 
federal  authorities,  to  grant  pardons,  and  to 
elect  the  Federal  Council,  the  Supreme  Court, 
the  Chancellor,  and  the  commander  of  the  army. 
The  ordinary  legislative  power  of  the  Federal 
Assembly  is  very  wide  and  extends  to  many  sub- 
jects which  in  tibe  United  States  are  left  to  the 
regulation  of  the  States. 

The  judicial  power  of  the  Confederation  is 
vested  in  a  Suprraie  Court  or  Federal  Tribnnal 
emsistin^  of  14  judges  and  a  number  of  super- 
Bumeraries  elected  for  a  term  of  six  years  1^ 
the  Federal  Assembly,  which  also  designates  • 
president  and  a  vice  president  of  the  court  for 
twp  years.  The  court  is  divided  into  three  sec- 
tions, each  of  which  holds  a  session  in  one  of  the 
five  judicial  districts  into  which  Switzerland 
is  divided.  The  seat  of  the  court  is  at  Lausanne 
in  the  Canton  of  Vaud.  The  jurisdiction  of 
the  Fedml  Court  in  the  domain  of  public  law 
extends  to  conflicts  of  authori^.  between  the 
Confederation  and  the  cantons,  to  disputes  be- 
tween cantons  of  a  public-law  nature,  and  to 
complaints  of  the  violation  of  individual  con- 
stitutional rights.  In  civil  matters  of  private 
law  its  jurisdiction  extends  to  suits  between  the 
Confederation  and  the  cantons  or  between  the 
cantons  themselves,  or  raits  against,  the  Con- 
federation or  between  the  cantons  and  private 
individuals  or  corporations.  The  Federal  Tri- 
bunal is  also  a  court  of  appeal  from  the  de- 
cisions of  the  cantonal  courts  where  the  amount 
In  dlqntte  exceeds  3000  franca  (about  fOOO). 


Its  criminal  jurisdiction  extends  to  cases  of  high 
treason  against  the  Confederation  or  violrace 
against  the  federal  authorities,  to  offenses 
^inst  the  law  of  nations,  to  p<4itical  offwses 
wliich  cause  disorder  and  lead  to  armed  inter- 
vention, and  to  certain  minor  offmses. 

For  purposes  of  local  govemmoit  the  political 
divisions  and  sirixUvisions  of  Switzerland  are 
cantons,  districts,  and  communes.  Each  canton 
has  its  own  constitution  and  local  govern- 
ment. With  a  few  exertions  there  is  a  uni- 
cameral legislative  body  called  the  Great  Council, 
whose  members  are  elected  by  popular  suffrage, 
aa  a  rule^  for  a  term  of  three  or  four  years. 
It  enacts  laws,  votes  the  taxes,  and  supervises 
the  administration.  In  the  four  cantons  of  Uri, 
Unterwalden,  Glarus,  and  Appemell  primary 
assemblies  of  all  the  voters,  m  many  respects 
like  the  New  England  town  meeting,  take  the 
place  of  a  legislative  body.  Such  assemblies 
are  known  as  the  Landsgemeinden.  The  chief 
uecutive  autiiori^  in  the  cantons  is  a  council 
whose  membership  varies  in  number  from  five 
to  nine.  The  same  may  be  said  of  the  term  of 
service  and  the  mode  of  election.  At  present 
the  members  are  chosen  by  popular  vote  in  a 
majority  of  the  cantons;  in  the  others  they  are 
choBOi  by  the  local  l^slatures.  In  all  the 
cantonal  constitutions  except  that  of  Fribourg 
the  referendum  (q.v.)  as  a  means  of  l^islation 
has  a  prominent  place.  The  initiative  likewise 
plays  an  important  part  in  local  Iwislation. 
hi  all  the  cantons  except  Geneva  eonsntutlonal 
amendments  may  l>e  initiated  by  popular  peti- 
tion, and  in  all  except  Fribourg,  Lucerne,  and 
Valais  the  same  right  exists  in  the  case  of 
ordinary  statutes. 

The  cantons  are  divided  into  districts.  The 
chief  ^ecutive  and  administrative  authority  in 
the  district  is  a  sort  of  prefect  either  popularly 
elected  or  choeoi  by  the  cantonal  Council.  A 
subdivision  of  the  district  is  called  the  commune 
(Gemeinde).  In  some  of  these  the  popular  town 
meeting  is  the  chief  organ  of  eovemmoit;  in 
the  others  there  is  a  local  legislative  assonbly 
popularly  elected.  In  all,  tiie  chief  executive 
authority  is  a  small  council  consisting  of  a  presi- 
dent or  mayor  and  npt  less  than  four  members. 

Finance.  The  Confederation  derives  most  of 
its  revenue  from  the  customs,  though  consider- 
able income  is  derived  from  posts,  t^b^raphs, 
and  state  property  and  investments.  The  pro- 
ceeds of  the  alcohol  monopoly  is  divided  among 
the  cantons,  one-tenth  of  the  amount  being  used 
to  combat  the  spread  and  evil  effects  of  alctdiol- 
ism.  The  revenue  and  expenditure  in  1911  were 
98,044,100  and  98,290,046  francs  respectively;  in 
1912,  102,338,049  and  100,933,008.  The  public 
debt  on  Jan.  I.  1012,  amounted  to  122,350,986 
francs,  most  of  it  bearing  3%  per  cent  interest. 
The  standard  of  value  u  gM.  Ttm  monetary 
unit  is  tlie  franc,  par  value  10.290  oenis.  Metric 
weights  and  measures  are  used. 

Army.  There  is  no  standing  army,  but  a 
truly  national  militia,  and  the  defense  of  the 
Republic  rests  with  its  citiEOis.  The  constitu- 
tion prescribes  military  liability  for  every  citi- 
zen from  his  twentieth  to  hie  foriy-eigfath  year. 
Exemptions  are  limited,  including  only  certain 
federal  officials;  postal,  telegraph,  hospital,  and 
prison  employees;  the  police  force,  clergymen, 
and  teachers.  Service,  though  compulsory,  is 
not  accepted  unless  the  candidate  is  qualified 
physically,  mratally,  and  morally,  as  determined 
after  examination  by  a  duly  eonstitnted  corn- 
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miBsion.   Tbote  who  cannot  pass  the  eramina- 

tion  pay  a  special  tax  ranging  from  6  to  8000 
franca,  depending  on  value  of  income  and  prop* 
erty.  About  50  per  cent  of  those  required  to 
T^>ort  are  rejected.  Kejection  is  regarded  as  a 
misfortune.  Service,  though  compulsoiy,  is 
sought,  not  avoided,  and  is  regarded  as  ui  honor 
as  well  as  a  patriotic  duty.  Another  iiu>ortant 
advantage  is  the  intense  interest  of  tiie  SwiM  in 
rifle  shooting.  Practically  ev^  town  haa  its 
rifle  club  and  rifle  matches,  flnuly  culminating 
in  the  national  competition. 

R^ular  training  does  not  b^n  until  the  age 
of  20,  bpt  there  exist  in  all  the  cities  and 
towns  cadet  corps  for  the  training  of  boys  be* 
tween  14  and  20,  membership  in  which  is  volim* 
tary.  Examinati<HiB  for  the  r^ular  training 
take  [tlaoe  at  the  age  of  10.  If  chest  meaaore- 
ment  is  not  up  to  requirement,  the  candidate  is 
reexamined  in  subsequent  years.  If  physically 
unfit  for  full  military  service,  a  man  is  assigned 
to  the  auxiliary  troops  if  the  defect  is  slight; 
otherwise  he  is  freed  from  service  entirely.  All 
such  rejected  men,  unless  called  to  the  colors, 
pay  the  military  ^x  up  to  the  age  of  40.  All 
successful  candidates,  at  the  age  of  20,  are 
assigned  to  that  branch  of  the  service  for  which 
they  are  best  suited,  as  determined  by  their  pre* 
vious  occupation  or  business.  These  candidates 
in  their  first  year  are  sent  to  erne  of  the  recruit 
schools,  where  they  are  fully  armed  and  equipped 
(with  the  exception  of  underwear,  a  fiazmel 
shirt,  and  two  pairs  of  shoes,  which  are  pro- 
vided by  the  recruit),  and  are  there  trained  in 
the  duties  of  the  branch  of  the  army  to  which 
they  are  assi^ed,  for  these  periods:  66  days  for 
infantry,  engueers,  and  foot  artillery;  7S  days 
for  field  artillery;  90  days  for  caval^;  60  di^s 
for  sanitary  and  supply  troops.  At  the  end  of 
the  school  term  the  num  taices  home  his  oitire 
equipment  and  arms  and  is  required  to  keep 
them  in  serviceable  condition  for  the  yearly 
inspection.  While  on  military  duty  a  man 
receives  50  centimes  (10  cents)  a  day;  on  war 
service  considerably  more. 

The  Swiss  army  is  divided  into  three  olaases: 
Ansmg  or  Elite,  the  Landwdiirr  and  tiw  Land- 
sturm.  A  soldier  belongs  from  the  age  of  20 
to  32  in  the  Auazug  or  Elite  (first  line)  of  the 
army.  After  the  first  year  of  this  period,  spent 
as  above  indicated,  soldiers  in  the  Elite,  otiier 
than  the  cavalry,  are  called  out  six  times,  for 
a  service  lasting  from  11  to  14  days.  Cavalry 
stays  only  10  years  in  the  Elite,  but  are  called 
out  eight  times  for  periods  of  11  days  each. 
Service  in  the  Landwehr  is  from  the  ages  of  32 
to  40,  the  soldier  being  called  out  hut  mee,  for 
a  period  of  11  days.  He  then  passes  to  the 
Landsturm  until  the  age  of  48.  This  class  is 
armed  and  has  received  training  in  the  previous 
classes.  The  unarmed  or  auxiliary  Landsturm 
comprises  all  other  males  between  20  and  50 
whose  services  can  be  made  available  in  war 
for  noncombatant  duties.  Every  year  in  which 
he  has  no  active  service  each  man  with  hia  tall 
equipment  and  arms  reports,  at  a  designated 
puce,  for  inspection  by  tne  military  authorities. 

Provision  is  made  by  the  government  for  any 
families  that  may  be  left  in  need  during  the 
service  of  the  head  of  the  family.  Every  man 
in  military  service  is  insured  by  the  government 
against  accident  fand  sickness. 

The  Add  army  consists  of  6  divisions,  3  cav- 
airy  brigades  and  3  mountain  br^ades,  organ- 
ized £r<mi  the  Elite  troops.    Each  division  is 


reerutted  from  ita  own  territorial  district.  A 
divisitm  consists  of  3  brigades,  each  of  2  regi- 
ments of  2  mr  3  battalions  each;  1  cyclist  com- 
pany; 1  machine-gun  detachment;  12  batteries 
of  fi^d  artillery;  2  howitzer  batteries;  2  squad- 
rons of  cavalry;  and  1  battalion  of  engineers. 
A  cavalry  brigade  consists  of  2  r^mente;  a 
mountain  brigaide  of  2  or  3  battalions,  2  moun- 
tain batteries,  and  a  ewmpany  of  engineers. 
Total,  106  infantr:^  battalions,  72  field  batteries, 
12  howitzer  batteries,  0  moimtain  batteries,  and 
8  cavalry  regiments  (each  of  3  squadrons),  be- 
sides 12  squadrons  of  divisional  cavalry.  There 
is  a  paper  organization  for  forming  these  6 
divisions  into  3  army  corps.  Total  combatants 
in  the  Add  army  are  estimated  at  140,000.  In 
addition  there  is  a  sqwrate  force  of  21,000  for 
frontier  duty.  Adding  to  these  the  trained  and 
/organized  Landwehr  and  Landsturm  contingents, 
Switzerland's  army  on  initial  mobilizaUon 
should  amount  to  about  260,000.  Behind  this 
first  line  is  an  unorganized  Landsturm  reserve 
of  about  260,000  men,  a  part  of  whom  are 
armed.  Arms:  infantry,  Swiss  repeating  rifle; 
field  artillery,  a  Q.  F.  shielded  Ejnqtp  7.6  cm. 
gun;  heavy  artillery,  8.4  and  12  cm.  guns. 

Popnlation.  The  population,  as  calculated 
for  June  30,  1912,  was  3,831,220.  The  census 
of  Dec.  31,  I9l0t  ihowed  3,766,123  inhabitants, 
while  the  l^al  population  was  returned  at 
8,763,293  (1346,520  males,  1,907,764  fenmles) ; 
of  the  legal  population,  662.011  were  foreigners. 
Legal  population  according  to  previous  censuses: 
1900,  3,315,443  (of  whom  383,424  foreigners); 
1888,  2,917,764  (229,660);  1860.  2,610,494  (114,- 
483).  The  following  table  shows  by  cantons 
the  area  and  the  legal  population  according  to 
the  censnses  of  1900  and  1910.  The  1010  eensua 
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aq.  miles 

PopulstioQ 

1900 

1910 

U7.e 

431,086 

503,91ft 

3.657.7 

.^89,433 

646,877 

S76.S 

14(>,169 

167,223 

41«.8 

19,700 

33,113 

850.6 

55.385 

68.438 

190.3 

15,260 

17,161 

106.1 

13,070 

13,788 

364.3 

:S2.349 

33,316 

92.7 
645.2 

25.093 
127,951 

38,156 
139,664 

306.0 

100,762 

117,040 

14.3 

112,237 

136.918 

164.9 

&8.497 

76,488 

116.0 

41.514 

46.097 

AppenscU  AuMcr-Rboden 

9S.6 

65.381 

67,973 

Appenadl  Inoer-Rboden  . 

66.6 

13.499 

14,659 

777.5 

360.285 

302,896 

3,746.5 

lOi.630 

117,069 

641.0 

306,498 

330.684 

388.8 

113.231 

137,917 

1.066.3 

188,638 

166.166 

1.240.5 

381,379 

317,457 

3,021.3 

114,438 

138.381 

S06.7 

136,379 

133,061 

108.9 

132,609 

164,906 

15,946.3 

3.315.443 

3,753,393 

showed'  ^lat  Gemuui  was  the  vernacular  of 
2,594,298  of  the  inhabitants;  French,  793,264; 
Italian,  302,678;  Bomansh,  40,122;  other,  23,031. 
The  larger  communal  populations  as  calculated 
for  June  30,  1913,  were:  Zurich,  200,600;  Basel, 
137,500;  Geneva,  136,000;  Bern,  90,800;  Saint- 
Gall,  80,000;  Lausanne,  69,400;  Lucerne,  41,600; 
Chaux-de-Fonds,  38,600;  Winterthor,  26.800; 
Neuchfttel,  24,100;  Bicnne.  24,000;  Fribourg, 
21,200. 
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Xdneation  and  Religion.  Inatructlon  is 
compulsory  and  is  rigidly  enforced  in  the  Prot- 
estant, but  not  in  the  Roman  Catholic,  cantons. 
The  pupils  number  over  700,000,  of  whom  544,- 
162  were  in  the  primary  schools  in  1011.  Among 
the  famous  institutions  are  the  universities  of 
Zurich,  Bern,  Geneva,  Fribourg,  Basel,  Lau- 
sanne, and  Neuchfttel,  and  Uie  Federal  Poly- 
teehnio  at  Zurich,  which  attracts  pupils  from 
all  parts  of  Eun^e.  In  religion  there  is  com- 
plete liberty  of  conscience.  In  lOIO  Protestants 
numbered  2,107,814;  Roman  Catiiolics,  1,693,' 
638;  Jews,  18,462;  others,  33,479. 

Etlmology.  Such  human  remains  of  the  pre- 
historic Swiss  as  have  been  found  in  their  Idee 
dwellings  (q.T.)  all^  the  ancient  people  with 
the  short-headed  Celtic  or  Alpine  race.  Racially 
Switzerland  is  now  overwhelmingly  Alpine  or 
Celtic  especially  in  isolated  portions,  with  local 
invasions  of  northern  and  southern  types.  Great 
confusion  is  caused  by  the  conflict  between  racial 
characters  and  environmental  influences.  Espe- 
cially in  stature  is  this  trae,  the  Teutonic  de- 
ment being  shorter  instead  of  taller. 

History.  In  Roman  times  the  country  was 
inhabited  by  two  races — the  Helvetii,  supposed 
to  have  beeo  Celt%  in  the  northwest;  and  the 
Rhstii,  wbo  were  said  to  be  of  common  stock 
with  the  EtruBcans,  in  the  southeast.  The 
Helvetii,  having  migrated  into  Oaul,  were  con- 
quered by  Julius  Cesar  in  68  b.c.,  who  forced 
the  remnant  of  them  to  return  to  their  homes. 
(See  CxsAB,  De  Bella  CMlioo,  i,  1-29.)  Before 
the  close  of  the  same  century  the  Rhtetians  were 
subdued  by  the  armies  of  Augustus.  When  the 
German  uvaaloiiB  took  place,  the  Alemanni 
gained  posssssirai  oi  the  country  east  of  the  Aar* 
while  the  Bummdians  settled  in  western  Switz- 
erland. About  the  close  of  the  fifth  coituiy  the 
Alemanni  were  conquered  by  the  fVaiUcs,  and 
their  territory  became  a  part  of  the  Frankish 
dominion.  Another  Teutonic  people,  the  Ostro- 
goths, took  possession  of  l^e  part  of  the  country 
occupied  by  ^e  Rhstii,  which  nearly  oorre- 

rnded  to  Grisons,  but  thdr  rule  was  of  short 
atlon.  The  Burgundians  embraced  Christian- 
itv  about  the  aid  of  the  fifth  centurv;  tiie 
Alemanni  rrtslned  their  old  pagan  creed  until 
the  seventh  century,  when  tne  baud  of  Irish 
m<mks  which  had  ottered  Gaul  under  St.  Colum- 
ban  {q.v.)  came  among  them,  converted  the 
people  in  vigorous  fashion,  and  founded  abbeys 
and  churches,  which  survive  to  our  own  time. 
Switzerland  made  great  progress  imder  the  rule 
of  the  Franks.  After  the  dissolution  of  the 
great  CaroUn^ian  realm  tlie  bulk  of  Switzerland 
wtLB  included  in  tiie  Duchy  of  Alonannia,  which 
became  part  of  the  German  Kingd<Hn,  while  the 
southwestern  portion  of  the  country  was  in- 
cluded in  the  Kingdom  of  Transiurane  Bur- 
gundy. In  1033-34  this  Burgundian  portion 
passed  under  the  rule  of  the  German  emperors, 
so  that  from  this  time  the  whole  of  Switzerland 
belonged  to  the  Ho^  Roman  Empire.  In  the 
early  part  of  the  Sfiddle  Ages  feudalism  fiour- 
ished  in  the  Swiss  highlands  even  more  than 
elsewhere.  In  the  twelfth  century  the  dukes  of 
Zahringen  rose  to  great  power  in  Switzerland. 
They  did  much  to  dieck  civil  wars  and  to  pro- 
mote the  prosperity  of  the  towns.  In  1178  they 
founded  Fribourg  and  in  1191  Bern.  On  the 
extinction  of  the  line  of  Zfthringoi  (1218)  their 
allodial  possessions  passed  to  the  counts  of 
Eybnrat  while  a  nnmber  of  cities  wen  release 
mm  SBiidal  orerlordahip.  In  the  latter  part  tff 


the  thirteenth  eentnr^  the  counts  of  Savoy 
extended  their  doniinati<m  into  western  Switzer- 
land. At  this  time  the  counts  of  Hapsburg  be- 
came a  great  power  in  the  land,  and  In  1204 
the  house  succeeded  to  tiie  bulk  of  the  posseseion 
of  the  counts  of  Kyburg.  At  this  tune  there 
were  a  laive  number  of  petty  sovereignties  in 
Switzerland.  Prominent  among  the  eoclesiasti- 
eal  princes  were  the  bishms  of  Basd  and  Oeneva 
and  the  abbot  of  Saint-Gall.  Hie  great  towns 
were  united  in  self-defense,  and  many  of  them 
obtained  charters  as  free  Imperial  cities.  The 
Hi4>sburg  rule  soon  became  burdensome  and 
tyrannical,  and  the  resistance  which  opened  the 
long  struggle  that  was  to  end  in  Swiss  inde- 
pendence b^^  in  the  three  Forest  Cantons— 
Uri,  Schwyz,  and  Unterwaldoi.  Uri  had  received 
a  qieeial  charter  of  libertiea  from  the  Empwor 
Frederick  II  in  1281  and  Schwyz  in  1240.  They 
had  leagued  themselves  together  in  behalf  of 
the  Emperor  somewhat  later.  Thus  they  were 
accustomed  to  the  idea  of  a  mutual  leasue  when 
after  the  death  of  the  Emperor  Rudolph  they 
sought  to  resist  the  Hapsbui^.  In  1291  th^ 
allied  themselves  into  a  perpetual  league,  whicn 
came  to  be  known  as  the  Eidgenossenschaft. 
Subsequoitly  th^  entered  into  an  alliance  with 
Zurich  and  the  coalltim  of  which  it  was  the 
centre.  Unterwalden  received  a  charter  similar 
to  that  of  its  associates  from  tiie  Empnor 
"HsuTy  VTI.  In  1316  hostilities  opeaied  between 
Frederick  of  Hapsburg  and  the  Eidgenossra,  and 
the  latter  won  the  decisive  battle  of  Moi^arten 
(q.v.).  The  Forest  Cantons  then  renewed  their 
pact  by  a  fundamental  agreement  which  was 
for  five  centuries  the  ba^  of  the  political  life 
of  indepwdent  Switzerland.  Iw^ne  (1332), 
Zurich  (1361),  Glarus  and  Zng  (1362),  and 
Bern  (1353),  entered  the  Confederation.  Fresh 
wars  followed  with  Austria,  whose  power  in 
Switzerland  mts  shattered  by  the  victories  of 
the  cmfederates  in  1386  at  Sempach  and  in 
1388  at  N&fets.  In  1416  the  people  of  the  can- 
tons became  the  aggressors,  invading  Aargau 
and  wresting  it  from  Austria.  Half  a  century 
later  they  made  th^selvee  masters  <tf  Thnr^u. 
Swiss  independence  dashed  with  the  ambitions 
of  Charles  the  Bold  of  Bui^undy.  In  1476  th« 
overthrew  his  armies  at  Grandsm  and  Morat, 
and  it  was  with  the  aid  of  Swiss  mercoiaries 
that  Ren^  of  Lorraine  overwhelmed  Charles  the 
Bold  at  Nancy  in  1477.  In  1481  the  towns  of 
Fribourg  and  Sc^othum  were  admitted  into  the 
confederacy.  In  1499  the  Emperor  Maximilian  I 
made  a  final  attempt  to  brii^;  Switzerland  once 
more  within  the  bounds  of  the  Holy  Roman 
Empire.  He  sought  to  draw  men  and  supplies 
from  the  inhabitants  for  bis  Turkish  war,  but 
in  vain,  and  was  defeated  in  desperate  engage- 
ments. Basel  and  Schaffhauaen  (1601)  and 
Appenzell  (1613)  were  then  received  into  the 
Confederati<Hi,  and  its  true  independence  b^an. 
The  abbacy  of  Saint-Gall  and  the  cities  of  Saint- 
Gall,  Mttlhausen,  and  Bienne  became  associated 
states  with  a  vote  in  tiie  Diet.  Geneva,  Keu- 
chatel,  Valals,  and  Grisons  also  became  asso- 
ciated states,  but  without  a  vote.   In  the  early 

Sart  of  the  sixtecaitii  century  the  Swiss  sol- 
iers,  who  had  become  the  most  famous  infantry 
in  Europe,  played  a  ^eat,  if  not  glorious,  rOle 
as  mercenaries  in  the  Italian  wars.  After  fight- 
ing successfully  on  the  aide  of  Milan  against 
tiie  French  they  suffered  a  terrible  ddeat  at  the 
hands  of  Francis  I  at  Marignano  in  1616.  In 
1616  th^  coseluded  the  so-oaUed  Perpetual 
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Peue  with  France,  after  which  th^  fought  on 
the  Freneh  side.  In  tite  oouth  of  tbrae  wars  a 
number  of  Italiwi  towns  and  dietricts  (in  the 
present  Canton  of  Ticino)  were  annexed  to 
Switzerland. 

The  Refonnation  (q-T.),  which  was  inaugu- 
rated by  Zwingli  in  1519,  brought  dissension 
in  the  Ooniederaticm.  Zurich  in  1623  adopted 
Zwingli's  opinions  and  was  followed  by  Bern 
and  other  cantons  of  the  north.  The  Forest 
Cantons  remained  attached  to  the  Chareh  of 
Rome.  War  broke  oat  in  1631  between  the 
CatiioUes  mad  Protertuts,  and  a  small  bod^ 
of  Ziiridiers  was  defeated  at  Kappel.  Zwingh, 
who  was  with  Uiem  aa  their  chaplEun,  was  slain. 
In  1636  Bern  wrested  the  Pays  de  Vaud  from 
the  dukes  of  Savoy  and  annexed  it  to  its  own 
territory.  In  the  same  year  Calvin  settled  at 
Geneva,  which  had  succeeded  in  emancipating 
itself  completely  from  the  jurisdiction  of  Savoy 
and  of  its  bishop,  and  the  reformed  doctrines 
spread  throughout  western  Switcerland.  Dur- 
ing the  Thl^  Years'  War  Bern,  whidi  had 
become,  since  the  conquest  of  Vaud*  the  leading 
canton,  and  Zuridb  contrived  to  maintain  the 
neutrality  of  Switzerland;  and  in  the  Peace  of 
WestphaUa,  in  1648,  the  country  was  formally 
declared  to  be  wholly  independent  of  the  Ger- 
man Empire. 

The  complex  fabric  of  the  Swiss  Confedera- 
tion, with  the  diTisim  into  two  hostile  religions 
cuiq>s,  the  reflation  between  governing  cantms 
and  subjected  districted  tiie  selfish  assertion  of 
local  and  class  interests,  and  the  absence  of  any 
firm  bond  of  union,  yroM  not  conducive  to  a 
healthy  political  development.  The  eonsUtution 
of  the  lai^r  cantons  oecame  more  and  more 
aristocratic.  In  Zurich,  Sehaffhansen,  and  Basel 
the  governing  councils  were  elected  by  the  cor- 
porations; Mid  in  Bern,  Frlbourg,  Solothurn, 
and  Lucerne  a  few  &milies  had  acquired  perma< 
nent  rale.  The  French  Revolution  had  its  effect 
in  Switenrland  as  elsewhere.  In  1798  the  conn- 
try  was  occupied  by  the  French,  who  were  aided 
the  dissensions  between  the  democrats  and 
aristocrats.  The  old  cantonal  system  was  abol- 
ished, and  tiie  Helvetic  Republic  was  organized. 
In  1803}  at  the  dictatitm  oi  Ni^oleon  ud  under 
the  Act  of  Mediation,  the  cantonal  ^stem  was 
reBstablished,  witii  19  cantons,  six  new  rates 
bdng  c<mstituted — S^nt-Oall,  Griaona,  Aargan, 
Thorgau,  Ticino,  and  Vand.  After  this  Switzer- 
land enjoyed  peace  imder  an  orderly  government 
and  began  to  recover  prosperity.  The  Congress 
of  Vienna  <1814-15)  recognized  the  indepoid- 
ence  of  Switzerland,  and  her  perpetual  neu- 
trality and  the  inviolabili^  oi  her  territory 
were  guaranteed  by  the  Great  Powers.  The 
new  C^federation  was  divided  into  22  cantons 
(three  new  cantons,  Qenera,  Valais,  and  Neu- 
ohfttel,  being  eoistitated) ,  each  of  which  was 
represented  in  a  diet,  which  was  appointed  to 
hold  its  annual  meetings  alternately  at  Bern, 
Zurich,  and  Lucerne.  Three  of  these  cantons 
were  divided  into  half  cantons,  thus  making  in 
all  26  cantonal  governments.  A  half  canton 
has  the  same  power  in  local  government  aa  a 
whole  canton.  In  federal  affairs,  however,  it 
has  on^  half  tiie  wnght.  The  constitution  M 
the  Confederation  waa  the  so-called  Vmct  of 
1816.  By  the  terms  of  this  pact  emphasis  was 
put  upon  Uie  cantons,  not  on  the  ConfederatiiHi. 
Tlie  cantons  retained  all  power  not  expreealy 
granted  to  the  IMet.  They  had  their  own  postal 
syst^ns  and  coinage.    QuestionB  of  lil>erty  of 


the  press,  public  meeting,  and  religion  were 
left  to  Hie  cantons.  The  dd  abuses,  howerer* 
whidi  had  cr^t  into  the  oonstitations  of  the 
cantons  were  revived,  and  represratation  in 
most  of  them  became  based  on  prc^erty  qualifi- 
cations. Officials,  the  aristocracy,  and  the  cler^ 
joined  to  oppose  innovations  and  succeeded  in 
doing  so  until  the  revolution  of  1830  in  France. 
From  tliat  year  until  1848  Switzerland  passed 
through  a  long  crisis.  There  was  strife  between 
the  demoeratw  and  aristocratie  elements  and 
then  between  the  Catholics,  who  in  some  of 
the  can  tons  retained  ancient  special  privileges, 
and  the  Protestants,  who  formed  a  majority  of 
the  Swiss  people.  In  Aaigau  a  stru^le  took 
place  bc^een  tiie  Liberals  and  the  Ultramon- 
tane pajTty,  which  was  settled  by  an  unsatisfac- 
tory compromise.  In  Valais,  where  universal 
suffrage  had  put  power  into  the  hands  of  tiie 
reactionary  party,  a  war  took  place,  in  whidi 
this  party  was  victorious.  It  iaim  ruled  with 
a  stnmg  huid  and  forbade  Proteataot  worship 
within  the  canton.  In  Lucerne  the  Ultrammi- 
taoe  par^  so  persecuted  its  political  oppon«ite 
that  the  fatter  were  compelled  to  leave  the  can- 
ton. In  1844  a  proposal  was  made  in  the  Diet 
to  expel  the  Jesuits,  the  chief  object  of  Prot- 
estant attack;  but  that  body  declined  to  act. 
The  Radical  party  then  determined  to  resort  to 
force;  they  organized  bodies  of  armed  men, 
called  free  corps,  which  invaded  the  Catiiolie 
oantooB,  hut  were  defeated.  The  Gaili(^ie  can- 
tons tiien  formed  a  league,  named  'Uie  Sonder- 
bund,  for  defense  against  the  free  corps.  There 
was  a  general  clamor  for  its  suppression,  but 
in  the  Diet  csily  10%  votes  out  of  22  were  in 
favor  of  that  measure.  The  ruling  party  in 
Geneva  had  been  with  the  majority,  and  this 
conduct  led  to  a  r«voluti<m  in  that  city.  One 
vote  was  tints  gained  against  the  Sonderbund, 
SiUnt-Gall  addea  another,  and  a  majority  in  tJie 
Diet  in  1847  declared  l^e  illegality  of  the  Son- 
derbund and  decreed  the  expulsion  of  the  Jesuits. 
The  federal  forces  under  General  Dufour  de- 
feated those  of  the  Sonderbund;  the  leagued 
cantons  were  made  liable  for  all  the  expenses 
of  the  war,  the  Jesuits  were  expelled,  and  the 
monasteries  were  suppressed.  An  attempt  was 
made  by  diplomatic  notes  to  intimida^  the 
Swiss  government^  bat  the  revolutions  of  1848 
prevented  fiui;her  interference.  This  same  period 
of  civil  strife  was  also  one  of  intellectual  and 
material  development.  The  results  of  these 
stormy  but  profitable  years  were  seen  in  part  in 
the  oonstitution  of  1848,  which  bound  the  Con- 
federation more  firmly  together  and  gave  it  at 
last  an  efllcient  govemmoit.  It  transformed 
SwitzeiiaDd  Into  a  federal  union  resembling  in 
many  respects  the  United  States.  This  trans- 
formation waa  opposed  not  only  by  the  conserva- 
tive cantons,  but  also  by  the  reactionary  govern- 
ments of  the  surrounding  countries.  During 
the  revolutionary  years  1848-49  fugitives  from 
these  coimtries  came  to  Switzerland,  and  their 
presence  increased  the  irritation.  Serious 
trouble  wiUi  Prussia  vras  barely  averted  in  1857, 
in  a  dispute  over  the  Canton  of  Neuchfttel.  This 
territory  had  fallen  to  Prassia  by  inheritance 
in  1707,  and  in  1816  it  beeame  a  canton  of 
Switserland,  witii  Prussia  reserving  her  sover- 
eign rights.  Through  the  interventicm  of  tiie 
French  Emperor  Napoleon  III,  Prussia  was  per- 
suaded to  renounce  all  rights  of  sovereignty  in 
Neuchfttel,  and  so  trouble  was  averted. 

Since  1848  Switzerland  has  made  notable 
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progress  altmg  political  and  eotmomie  lines.  To 
the  outside  worid  the  roost  interestinff  develop- 
ment has  been  in  the  evolution  of  certain  proc- 
esses  of  lawmalEing.  (See  RiTBBrouM.)  The 
Swiss  have  sou(^t  to  perfect  the  representative 
system  by  making  it  express  the  popular  will 
more  exactly.  The  device  adopted  is  called  pro- 
portional representation,  by  which  mlnoritiea 
are  given  weight  io  the  LMfislatore  in  propor- 
tion to  tiieir  numbers.  Itts  practice  is  fol- 
lowed in  several  cantons.  The  revision  of  the 
constitiitimi  in  1874  established  greater  central- 
ization in  the  legal  and  milita^  systems  and 
conferred  upon  the  federal  government  more 
extensive  powers  in  regard  to  railroads,  water 
worlcs,  forest  regulations,  industry,  and  educa- 
tion. In  addition  the  optional  referendum  was 
introduced,  by  which  federal  laws  must  be  sub- 
mitted to  popular  vote  If  required  by  30,000 
Swiss  citizens  or  by  eight  cantons.  Under  the 
lead  of  the  Radical  par^,  which  has  oontrcdled 
the  National  Council  since  1848,  the  Swiss  have 
recently  adopted  a  programme  looking  in  the 
direction  of  state  Socialism.  In  1808  the  fed- 
eral government  b^;an  the  purchase  of  national 
railways,  and  by  1900  all  of  the  five  great  rail- 
way lines  became  national  prinierty.  £1  lOOS  an 
amendment  empowering  the  »deral  govamment 
to  enact  r^uations  concerning  trades  and 
handicrafts  waa  a^ted.  In  1911,  after  sev- 
eral years  of  consideration,  the  National  As- 
sembly passed  a  bill  providing  for  worlcingmen'a 
insurance  u^alnst  accident  uid  sicknesB,  which 
was  ratified  the  Icdiowing  year  b7  the  ref^ 
endum. 

For  the  effect  of  the  European  War  of  1914 
in  Switzerland,  see  Was  in  Eunon. 

BibUogmiA^.  Natural  resourees:  B.  SHOdet, 
Owlogie  der  Schaeiti  (fi  vols.,  Bern,  1851-63) ; 
Victor  Fatio,  FavM  dea  vertibr4»  de  la  8ui*a0 
(6  vola,  Oeneva,  1809-1904) ;  SchrOter,  Die 
Flora  der  Eiaeeit  (Zurich,  1882) ;  Oswald  Heer. 
Die  Vnoelt  der  Sohweit  (ib.,  1883) ;  A^raste 
Gremli,  Flore  tmalytiqite  de  la  Suisse  (Paris, 
1885 ) ;  F.  von  Tschudi,  TierUbm  der  Atpentoelt 
(llth  ed.,  Leipzig,  1890);  Sir  John  Li^Urack, 
BeeMry  of  SvntMerUmd  and  Cmmw  to  vhteh  it 
i»  Due  (New  York,  1896);  Schinz  and  Keller, 
Flora  der  Schiceie  (Zurich,  1900) ;  T.  O.  Boa- 
ney,  Building  of  the  Alpt  (New  Torlc,  1913). 
G^eral  description:  Eduard  Osenbmggen,  Die 
Sohwtvser  daheim  u»d  m  der  Fremde  (Berlin, 
1874) ;  A.  Robida,  Lee  vieillea  viUea  de  la  Suieee 
(Paris,  I878) ;  Elis«e  Reclus.  Jiouveile  gfog- 
raphie  univert^le,  vol.  lii  (ib.,  1878) ;  Julea 
Gourdault,  La  SuUte:  itud«»  et  voj/agee  d  trao- 
0r»  lea  S3S  oamtone  (2  vols.,  ib^  1878-80);  F. 
Bovrerbj,  The  Foreet  Cantone  of  SufitKerlamd 
(London,  1892);  H.  A.  Guerber,  Legmde  of 
Huoitzerland  (New  York,  1899)  j  J.  C.  Heer,  Die 
BiAtoeiss  (3d  ed.,  Bielefeld,  1907) ;  J.  A.  and  M. 
Symonds,  Our  lAfe  in  the  SuHae  BighUmda  (2d 
ed..  New  York,  1907 ) ;  Leslie  Stephen,  Play- 
ground of  Europe  (new  ed.,  ib.,  1909) ;  P.  H. 
Sdmiidt,  Die  aduoeiBeriaohen  Induatrim  im  tn> 
tentationalen  KotUmrremekampfe  (Zurich,  1912) ; 
Walter  Larden,  /nscr^fiofie  from  Swiaa  Ohaleta 
(Oxford,  191S).  History:  MQller,  Monnard, 
and  VuUiemin,  Hiatoire  de  la  Buiaae  (19  vols., 
Paris,  1837-61);  Alexandre  Daguet,  Biatoire  de 
la  oonfid^tion  auiaae  depuia  lea  tetnpa  anoiette 
iuaqu'en  I864  (7th  ed.,  2  vols.,  ib.,  1880) ;  Jo- 
hannes Dierauer,  OeaehicMe  der  at^vmeeriaoheit 
SrdgenoaaeHadhaft  (4  vols.,  Gotba,  1887-1912) ; 
Karl  IWndliker,  Oeaohiokte  der  Bekujeis  (3  vols.. 


Zurich,  1898-90) ;  Berthold  roa  Hi^din,  Bia- 
toire de  la  natuM  auiaae  (2  vols.,  Lausanne, 
1896-99) ;  Paul  Seippel,  La  Buiaae  auai  ittdMieu- 
viime  eidde  (3  vols.,  Lausanne,  1899-1901); 
Hug  and  Stead,  Btoitaerland,  in  "Stories  of  the 
Nations  Series"  (New  York,  1900) ;  W.  D. 
McCracken,  Riae  of  the  Bvttaa  RepubUo  (2d  ed., 
ib.,  1901 ) ;  Joseph  HOrbin,  Baudbuch  der 
Sehweieea  QeacMekte  (2  vols.,  Stans.  1901-09) ; 
H.  Vnlli^ty,  La  Buiaae  d  travera  lea  Agea  (Basel, 
1902) ;  Wilhelm  Oechsli,  OeseMoMe  der  Bohweis 
im  neumehmten  Jahrhuadert  (2  vols.,  Leipzig, 
1903-13);  Cambridge  Modem  Biatory,  vols,  ii, 
vi,  viii-xii  (New  York,  1904-10),  containing 
exhaustive  bibliographies;  Hans  Barth,  Bibli- 
ographie  der  BdhwtneeT  OeaeJUohte  (2  vols.,  Basel, 
1914).  Politics  and  government,  etc.:  Antoine 
Morin,  PrMa  de  I'hiatoire  politique  de  la  Buiaae 
(6  vols.,  (S«ieva,  1866-74);  Maximilien  Wirth, 
Beaohreibuttg  umd  Btatiatik  der  BtAweie  (Zu- 
rich, 1871-75) ;  Reymond,  Etudea  aur  lea  inati- 
tutiona  oivUea  de  la  Buiaae  (Geneva,  1886) ;  Ber- 
nard Moses,  Federal  Oovemmettt  in  Btoitzerland 
(Oakland,  Cal.,  1889) ;  Adams  and  Cunningham, 
The  Bwiaa  Confederation  (London,  1889) ;  Pierre 
Vaucher,  Lea  oommenoementa  de  la  confedera- 
tion auiaae  (new  ed.,  Lausanne,  1891 ) ;  Boyd 
Winchester.  The  Bwiaa  Republie  (Philadel- 
phia, 1891) ;  J.  M.  Vincent,  State  and  Federal 
Oovemment  in  8v)itmriand  (Baltimore,  1801) ; 
id.,  Oovernmen^  in  Btoitseriand  (New  York, 
1900) ;  Geering  and  Holts,  Wirtaohaftakmtde  der 
Behweie  (Zurich,  1902)  ;■  Bene  Rauline,  Etude 
aur  le  tribunal  fM6ral  auiaae  (Paris,  1904); 
L.  R.  de  Salis,  Le  droit  fM4ral  auiaae  (2d  ed., 
5  vols.,  Bern,  1004-07) ;  H.  D.  Lloyd,  A  Sover- 
eign People:  A  Stu^  of  Bwiaa  Demooraoy  (New 
York,  1007);  Crawford  Switeerland  of  To-Dau 
(London,  1911). 

SWIV^TXTtH,  Dice.  A  livd^  ywuig  man 
in  Dickens's  Old  Owrioaity  Shop,  mmexy  in  Ian- 
guage  and  untidy  in  dress. 

8WOBOa>JL  HEnwoH  (1856-  ).  An 
Austrian  classical  scholar,  bom  in  T^enna.  He 
studied  at  tlie  universities  of  Vienna  and  Ber- 
lin. In  1801  be  became  professor  of  history, 
in  1800  professor  of  Greek  antiquities  and  wig- 
raphy,  and  in  1911  professor  of  ancient  history 
in  the  Universliy  of  Prague.  Meanwhile  he  had 
studied  in  Athens  (1881-82,  1890),  Rome  (1880- 
87),  and  Asia  Minor  (1002).  His  publications 
include:  ThaJbydtdeiKAe  QuelleMtudteit  (1881); 
Orie<Maehe  YolkaibeacihMaae  (1890);  BeitHLge 
eur  griechAaeken Re(^Uageac3ii(^te{WM) ;  QriecX- 
iso&e  Oetohio^to  (3d  ed.,  1907);  a  revision  of 
K.  F.  Hermann,  GriopMsoib*  fitaolt-AIIerfamer, 
Tol.  iii  (1913). 

BWOBO  (AS.  tioeon^  Dutch  aieoanl,  Dan. 
eioaerri,  a  sword,  allied  to  Skt.  com,  a  spear  or 
dart).  In  its  general  sense,  every  steel  weapon 
of  offense  or  defease  larger  than  the  dagger  or 
poniard;  in  modem  military  usage  the  term 
"sword"  is  used  to  describe  the  infantry  or 
straight  weapon,  and  "sabre"  for  the  slightiy 
curved  weapon  of  the  cavalryman.  Althoo^ 
the  distinctKHi  is  dearly  marked  in  Germany  by 
the  anpk^ent  of  Degen  for  the  straight  sword 
and  BUM  for  the  ciured  weapon,  the  enstiHn 
with  other  nations  is  to  employ  a  ring^e  wwd 
for  both.  The  sword  always  has  beoi  a  pw- 
Bonal  weapon,  so  much  so  that  in  the  prose  and 
poetry  of  all  nations  it  is  often  endowed  with 
numan  as  well  as  superhuman  qualities.  To 
surrender  the  sword  has  always  been  a  token  of 
submission,  and  the  breaking  of  it  a  most  im- 
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preBsive  ceremony  of  dcsrailatioii,  while  to  kiu 
the  aword  is  even  to-wy  with  Orientals  the 
highest  form  of  oath  and  homage.  The  first 
Bword  was  nndoabtedly  of  hard  wood,  and  from 
the  widely  scattered  area  in  which  it  has  been 
known,  its  onph^ment  most  have  been  prae* 
tioally  nontaneoos  among  all  the  peoples  whose 
stage  of  civilization  reimered  possible  its  use. 
Wooden  swords  were  part  of  the  equipment  of 
the  Indians  of  Virginia,  according  to  Cu>t. 
John  Smith.    OredE  literature  refers  more  fre- 


Asia  has  been  more  prolific  in  the  matter  of 
variety  of  blades  than  has  Europe,  e.g.,  the 
yataghan  of  the  Mohammedan  races  witii  its 
double  curve  is  a  compact  and  formidable 
weapon,  as  also  is  the  kukri  of  the  Gurkhas 
{q.T.)»  which  resembles  the  yatoffhan  except 
uat  it  is  GonaidOTably  broader  in  the  blad&  The 
paid,  a  long  strai^t-hilted  sword,  is  found  in 
the  south  of  India,  while  in  the  north  Uie  JtoMr, 
a  broad-bladed  weapon  with  a  crossbar  handle, 
was  for  a  long  time  in  favor.    The  Japanese 


unmit  wiAtam  axuy  cavaut  swoBD-^oinL  1918. 


quently  to  the  spear  and  bow  than  to  the  sword, 
as  also  the  Raman  and  Hebrew  writing  Ac- 
cording to  the  testimony  of  the  Qreelc  works  of 
art,  the  leaf-shaped  blade  sword  was  the  one 
Used  1^  the  Ore^  in  historicid  times,  althoogh 
the  Greeks,  almost  alone  of  the  ancimt  pe<^les, 
held  the  sword  in  but  ^ight  estimation.  The 
ancient  sword  was  usually  worn  on  the  left  side 
suspended  by  a  belt  from  the  shoulder,  although 
it  was  sometimes  slung  more  forward,  bringing 
the  hilt  in  the  front,  or  else  suspended  from  a 
girdle  around  the  waist  With  the  E^m[>tianB 
the  swcnd  of  bronse  was  carried  In  Its  leathw 
scabbard  ia  fimt  <tf  the  body  and  thrust  in  the 
aword  bdt  in  a  sloping  direction  from  ri^t  to 


swords  are  many  in  number  and  characteristic 
to  a  degree  of  uie  Japanese  people.  They  ma;^ 
be  classified  as  two-edged  swords  called  tauruf/i, 
and  one-edged  swords  called  in  general  katama. 
The  Uuruffi  is  the  primiUve  weapon  of  Japan 
and  is  now  rarely  raet  with  except  as  an  orna- 
ment in  temples.  It  was  from  88  to  40  Inches 
long  and  about  2%  or  3  indies  wide  and  in  the 
middle  up  to  %  of  an  inch  thick.  It  ended  in 
a  sharp  point  and  often  thickened  and  brtMtdened 
towards  the  point.  It  was  evidently  designed 
more  for  cutting  than  for  thrusting.  The  katama 
or  one-edged  sword  is  also  a  ariitiii^  rather  than 
a  thrusting  weapon,  of  sevenj  lengths.  It  is  a 
much  more  handy  sword  than  the  taurugi.  Tbt 


Front  f^ank 


Dstf  or  a&BBB  nr  oavaut  cbaios. 


left.  The  Assyrians  seem  to  have 
the  weapm  most  nearly  approaching  the  sword 
of  to-day.  It  was  straight  and  narrow  and  ap- 
pwently  designed  for  thrusting  as  much  as  for 
cutting.  Hie  pointed  sword  of  the  Roman  legion- 
aries was  invariably  saeeessfnl  when  opposed  to 
the  pointless  weapons  of  tiieir  enemies.  On  the 
other  hand  most  Asiatic  nations  to  this  day 
continue  to  use  the  sword  as  a  cutting  weapon, 
its  curved  shape  usually  preventing  any  use  of 
the  point.  ThuB  the  swords,  military  and  civil, 
of  to-day  may  be  said  to  be  descended  from  the 
European  straight  sword  and  the  Eastern  «mm- 
t/or  or  tuttmr.  Under  Fencing  will  be  found 
the  history  of  the  sword  up  to  the  presoit  day. 
Vol.  XSI.~4S 


kataiuk  proper  Is'  from  2  feet,  6  indies  to  2  feet, 
9  inches  long  and  was  the  common  straight 
sword  of  the  Japanese  military  class.  The 
toufd  or  short  sword  was  the  weapon  allowed  to 
be  worn  by  the  tradesmen  and  all  others  not 
allowed  to  wear  the  katama  The  iktHMjJbm  Is  a 
small  Bword  worn  by  tiie  ladies  of  the  military 
class. 

The  modem  military  sword  ia  so  constructed 
as  to  combine  all  the  advantages  of  cutting  and 
thrusting.  The  thrust  is  r^arded  as  by  far  the 
most  effective  attack,  but  as  it  demands  con- 
siderable skill  and  coolness,  and  as  the  average 
soldier  {^ho  in  modem  campaigns  will  in  the 
joajority  of  instances  have  been  hastily  taken 
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from  civil  life)  cannot  be  stwaTs  counted  upon 
to  remember  his  training  and  will  very  naturally 
UBe  the  cut,  it  has  led  to  the  compromise  above 
described.  A  good  sword  is  required  to  be  suffi- 
ciently elastic  to  permit  of  its  oeing  bent,  or  to 
rttist  a  heavy  blow  without  breaking  or  other 
injury,  and  alBo  to  be  strong  enough  to  deliver 
a  tiinut  witiiout  bending  too  much.  Equally 
important  is  the  requirement  that  it  be  as  light 
as  possible,  consistent  with  the  strength  re- 
quired, and  that  it  be  well  balanced. 

The  military  blades  of  to-day  are  all  closely 
similar  in  design.  They  are  strai^t  or  nearly 
straight,  but  sufficiently  heavy  towards  the 
point  to  enable  the  soldier  to  deliver  a  very 


Chary/m-PJsWo/f  of 
the  Ss6re-  Front  /r^nk 


Chafing  Posif/on  ^ 
the  Ssbn-fyrH^k 


lOfBOD  Of  HOLDDra  SABal. 


effective  cut.  The  French  government  in  18B9 
adopted  a  long  sword  designed  only  for  thrust* 
ing.  It  is  36  inches  in  length  of  blade  from  hilt 
to  point  and  weighs  2  poimds,  6  ounces,  with- 
out the  scabbard,  which  latter  is  made  of  steel, 
with  a  wood  lining.  In  1913  the  United  States 
army  adopted  a  similar  straight  sword  as  the 
weapon  of  the  cavalryman,  l^e  new  sword  has 
a  blade  3S%  inches  long,  is  two-edged,  tapering 

Sadually  to  a  sharp  pomt.  The  guard  is  much 
tger  than  the  old  sabre  and  is  solid,  covering 
and  protecting  the  band.  The  weight  is  2 
pounds,  8  ounces.  The  balance  is  excellent, 
liie  scabbard  is  of  wood  covered  with  leather. 
It  is  designed  to  be  used  principally  aa  a  thrust- 
ing weapon,  the  cavalryman  leaning  well  for- 
ward with  head  low  and  arm  extended,  bo  that 
the  point  is  in  advance  of  the  horse's  nose.  The 
thrust  is  more  eauly  executed  than  the  cut^ 
causes  less  exposure  to  the  body,  is  rapidly 
executed,  and  is  the  most  dangerous  and  the 
most  difficult  to  parry  of  all  the  sabre  strokes. 
Tlie  German  cavalry  sword  is  32^  inches  long 
from  hilt  to  point  and  weighs  2  pounds,  B% 
ounces,  without  the  scabbard.  The  scabbard,  like 
that  of  the  French  and  British,  is  of  steel  with 
wood  lining.  The  British  cavalry  officer's  sword 
measures  35  inches  from  hiU  to  point  and 
weigiis,  without  the  scabbard,  2  poimds,  while 
the  sword  of  the  trooper  measures  33  %  inches 
and  is  2  pounds,  10%  ounces  in  wel^t.  The 
British  infantry  officer's  sword  measures  32^ 
inches  from  hilt  to  point  and  weighs,  without 
scabbard,  2  pounds,  3  ounces.  In  the  United 
States  army  the  sword  proper  has  been  abol- 
ished, and  a  Bin^e  form  of  sabre  is  now  worn 
by  all  officers.  These  are  issued  in  lengths  of 
30,  32,  and  34  inches.  Consult  Sir  R.  F.  Bur- 
ton, Book  of  the  Bword  (London,  1884).  See 
Cavalbt;  FENcnro;  Tactics,  Uiutaby,  and 
references  there  given. 
8V0BD,  OaOBt  OF  THE.  A  Swedish  military 


order  of  merit>  with  seven  classes,  founded  in 
1622  and  renewed  by  Frederick  I  in  1748.  The 
decoration  is  a  white  cross  of  eight  points,  the 
arms  separated  by  golden  crowns.  The  blue 
medallion  shows  a  bared  sword  surrounded  by 
three  crowns.  The  reverse  bears  a  sword  wiu 
a  laurel  wreath  and  tia  lu^and  Pro  Patria. 

BWOBDBZLL,  See  HmcxiNa  Bisd,  and 
Plate  of  HuHHiKo  Bxbds. 

SWOSD  DANCE.  A  dance  in  which  the  use 
of  a  sword  plays  the  characteristic  part.  Such 
dances,  held  in  military  attire  and  serving  as 
exercises  of  youth,  were  probably  a  feature  in 
the  life  of  all  ancient  peoples.  In  Greece  a  dance 
of  this  character  was  known  under  the  name  of 
Fyrrhio,  and  in  Athens 
such  a  performance 
was  said  to  have  iKen 
instituted  by  Athena. 
Tacitus  describes  ttie 
youths  of  Germany  as 
dancing  naked  over  a 
bare  blade,  and  15 
centuries  laW  a  par- 
ticular form  of  the 
sword  dance  was  de- 
scribed by  OlauB  Mag- 
nus as  belon^g  to 
Denmark.  This  spe- 
cial dance  was  widely 
diffused  and  has  sur- 
vived in  Germany, 
England,  and  Scot- 
land. In  it  ttie  number  of  perfonuOTS  waa  ocnn- 
monly  six,  with  a  leader;  the  movements  wen 
various,  consisting  of  a  march  with  weMpons 
erect,  directing  them  towards  the  centre  of  the 
ring,  grasping  the  neight>or's  blade  by  the  hilt 
and  point,  forming  the  swords  into  a  shield  or 
rose  aiyl  dancing  with  them  in  that  form,  leap- 
ing over  and  under  the  brands,  and  the  like. 

SWOBDFISH.  One  of  several  fishes  having 
an  elongated  snout,  serviceable  as  a  weapon; 
specifically,  the  single  representative  of  the  lara- 
ily  Xiphiide,  related  to  the  mackerels  and  com- 
mon in  the  warmer  parts  of  the  Atlantic  and 
occasional  in  the  Pacific  Ocean.  This  fish  has 
a  round,  very  muscular  body  (see  Plate  of 
SpiuiBfish  and  SwoBonsH),  with  large  fins  and 
a  crescentic  tail  of  extraordinary  size  and  power, 
so  that  it  is  able  to  move  with  extreme  speed 
and  force.  As  the  young  grow,  the  fore  part  of 
the  body  and  t^e  head  increase  steadily  in  girth 
in  proportitm  to  posterior  parts,  and  the  upper 
jaw  grows  more  and  more  elongated  untu  it 
finally  forms  a  flattened,  sharp-edged  sword  com- 
posed of  the  consolidated  vomer,  ethmoid,  and 
premaxillary  bones  and  coated  with  a  finely 
granulated  hide.  This  weapon  is  about  half  as 
long  as  the  body  and  becomes  so  strong  that 
it  may  be  driven  far  through  t^e  planking  of  a 
rowboat  or  even  a  sailing  vessel,  as  has  r^eat- 
edly  hg^pened,  probably  by  accident  The  sword- 
fish  reaiehes  its  largest  size  off  the  coast  of  New 
England,  where  in  midsummer  it  comes  near 
shore  in  pursuit  of  schools  of  herring,  mackerel, 
menhaden,  and  other  gr^rious  fishes  upon 
which  it  mainly  feeds,  strScing  right  and  left. 
The  average  size  in  the  Atlantic  is  about  7  feet 
in  total  length  and  250  pounds  in  weight,  but 
there  are  authentic  records  of  fish  more  than 
twice  that  sixe.  Hie  flesh  is  of  excellent  flavor, 
and  the  capture  of  a  awordflsh  is  reekmed  flne 
qrort  Their  spawning  habits  are  little  under- 
stood, and  vrhen  thqr  tppend  tii«  winter,  when 
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they  diBappear  from  the  American  coast.  Is 

tinknown. 

Several  other  large  related  fishes  are  called 
Bwordflah,  among  them  Uie  sailflsh  and  spear- 
flih  (q^T.)  of  the  family  Istit^hoHdiB,  the 
luge  DMaaBome  papagallo  {Jfematittiat  peo- 
toralit)  of  the  Pacific  coaet  of  tropical  America, 
and  tile  cutlass  fiah  (q.v.).  The  best  general 
account  of  the  swordfldi  and  swwdflshing  is  by 
O.  B.  Goode,  PiOmy  IndttatriM,  seo.  i  (Wash- 
ington, 18B4). 

SWOBDSTSHIHO.  The  catching  of  sword- 
fish  is  pursued  in  summer  both  for  profit  and 
sport  off  the  coast  of  New  .England,  e^ecial^ 
in  ibB  neighborhood  of  Nantneket,  and  is  often 
the  ooeasion  of  exciting  incidents.  Small,  swift 
vessels  are  employed,  provided  with  a  short 
bowsprit,  at  the  outer  end  of  which  is  set  a 
small  platform  and  a  strong  iron  stanchion 
surmounted  by  a  circular  horizontal  band  at  the 
height  of  a  man's  waist.  The  fishennan,  stand- 
ing wittiin  this  contrivance,  with  a  connecting 
strap  buclcled  behind  him,  is  hdd  safefy  in  spite 
of  the  pitching  of  the  vessel,  while  both  his  arms 
are  left  free.  A  swordfish  having  been  airiited 
at  the  surface,  where  it  is  feeding  on  mamisdeii 
or  similar  pr^,  the  schooner  bears  down  upon 
it  until  the  fisherman  is  able  to  throw  a  barbed 
q>ear  or  a  heavy  grain  into  its  body.  To  this 
spear  a  line  is  attached  fastened  inboard,  and 
if  a  successful  strike  is  mad^  the  crew  gradu- 
sJly  haul  the  stmgsllng  flsh  near  enough  to  be 
knocked  on  the  head  and  disabled,  if  necessary. 
As  the  swordfish  is  b^  and  strong,  and  is  armed 
with  formidable  weapons  in  its  sword  and  its 
powerful  tail,  strength,  skill,  and  agility  are 
sometimes  required  to  overcome  and  secure  it. 
Consult  O.  B.  Goode,  Fiahery  Indu9trie»,  see.  1 
(Washington.  1884),  and  C.  F.  Holder,  MarvtHa 
cf  Amrnai  Life  (New  York,  1886). 

SWOBD  OF  DAXOCLES.    See  Daicww. 

STB'ABIS  (Lat.,  from  Gk.  Xipapa),  A  oel»- 
brated  Greek  colony  in  Magna  Gnecia  (q.v.)< 
It  was .  situated  in  northeartem  Bruttium,  be- 
tween the  river  Crathis  {Orati)  and  Sybarls 
( Ooaoile ) ,  about  S  miles  from  the  Tarentine  gulf. 
It  was  founded  by  Achteans  and  TnesenianB  be- 
fore 700  B.O.,  and  it  soon  acquired  ctmtrol  of 
territory  extending  entirely  across  the  peninsula. 
Sybaris  was  a  great  mercantile  city,  with  strong 
democratic  tmdencies.  The  luxury  of  the  in- 
habitants became  proverbial.  Dunng  the  uxth 
century  B.o.  the  city  had  attained  a  elreumf^ 
ence  at  mon  than  6  miles  and  ranked  with 
HUetos  as  one  of  the  most  powerful  of  Grecian 
cities.  The  party  strife  which  disturbed  so 
many  of  the  Greek  mercantile  communities  raged 
here  al»o,  and  towards  the  end  of  the  century 
we  find  the  city  in  the  hands  of  a  tyrant,  Telys, 
supported  by  the  pmular  party.  A  Crotonian 
noble  who  married  Tdys's  daughter  was  exiled 
by  his  townsmen,  and  they-  also  gave  asylum  to 
a  tai|^  body  of  the  banished  nobles  of  Sybaris. 
The  refusal  of  a  donand  for  their  surrender  led 
to  a  war  between  the  two  cities,  in  which  the 
Grotonians,  in  spite  of  inferior  numbers,  won  a 
great  victory,  which  was  followed  by  internal 
strife  in  Sybaris,  leading  to  the  easy  capture  of 
the  cily  (cSlO  B.C.).  The  victors  razed  it  and 
turned  the  bed  of  the  Crathia  over  the  site.  The 
few  snrvivDTS  withdrew  to  their  colonies,  Scidros 
and  Laos,  on  the  west  coast.  Excavations  were 
"Undertaken  by  the  Italian  government  in  1879 
and  1887,  and  two  extensive  necrc^olises  were 
fonnd;  tba  site  of  tiie  ancient  eity  was  not  ex< 


actly  determined.  Consult  Notizie  degli  Boavi, 
published  by  the  Reals  Accademia  dei  Lincel 
(Rome,  1879-88),  and  P.  Orsi,  Mti  dei  oon- 
gretao  di  soiewte  «torto&e,  vol.  v  (ib.,  1904). 

8TBEL,  zen>e\y  Heikbioh  von  (1817-95).  A 
German  historian,  bom  at  Ddsseldorf,  Dec  2, 
1817.  He  studied  four  years  at  Berlin  and  at 
Bonn  and  in  1841  publi^ed  tlie  Qeachichte  de» 
erstm  Krewssmgs.  In  1844  he  was  professor  at 
Bonn  and  two  years  later  went  to  Marburg. 
It  was  there  that  he  wrote  his  Oesohichte  der 
RevoUttionszeit  von  1789  hit  1795  (18Q3-68), 
an  important  work.  In  18S0  he  liecame  pro- 
fessor at  Munich,  where  he  founded  the  aU- 
torimAe  Zeffaofcr^,  and  in  1801  became  pro- 
fessor at  Bonn.  He  was  director  of  Prussian 
archives  in  187S  and  had  access  to  the  moat 
valuable  material  for  his  chief  work.  Die  Be- 
gr&ndung  de»  deutsoken  Reioht  (Munich,  1889- 
94;  trans,  by  Perrin,  New  York,  1890-97).  His 
point  of  view  is  distinctly  Prussian.  Sybel  was 
from  1862  to  1884  and  from  1874  to  1880  a 
member  of  the  Prussian  Diet  and  in  1867  was 
eleoted  to  the  Constitaent  Reichstag  of  the 
North  German  Confederation.  He  died  at 
Ibrbnrg,  Ang.  1,  1896.  His  minor  writings 
were  published  as  VortrSffe  und  Aufa&tze 
(Berlin,  1886)  and  Vortr&ge  uwd  Abhandlungen 
(ib.,  1897).  CcMisult  A-Ugemeine  deuiaoke  Bio- 
graphic,  vol.  liv  (Leipaig,  1909). 

STBEL,  LuDWiG  VON  (1846-  ).  A  Ger- 
man arehaologist,  bora  at  Marburg.  He  stud- 
ied at  Marburg,  MuiUch,  Bonn,  and  Gtfttingen 
and  became  professor  of  arclueolt^  at  the  Uni- 
versity of  Marburg  in  1877  and  rector  there  in 
1906.  His  publications  include:  Veber  Bchiie' 
ftMMHts  Troja  (1876);  Die  Mjfthologie  der  Ilias 
(1877);  Eatalog  der  BhulpUiirm  m  Athen 
(1881) ;  KriHk  dee  &gyptitohen  Ortumente 
(1883) ;  WHtgmehiohte  der  Kvmt  im  Altertum 
(2d  ed..  1909)  i^Ohrietlicke  Antihe  (I.  Einlei*- 
ertdee,  Katakombm,  1906;  II.  BkidpUir,  Aroht- 
teotur,  1909). 

STCAJCOBE.  A  city  and  the  county  seat  of 
Dekalb  Co.,  III.,  67  miles  west  by  north  of 
Chicago,  on  the  Chicago  Great  Western  and  the 
Chicago  and  Northwestern  railroads  (Map;  Illi- 
nois, G  2').  It  has  some  manufactures,  which 
include  brass  products,  farm  implements,  fences, 
gray  iron  castmn,  insulated  wire,  canned  goods, 
etc  It  has  a  Carawie  library  and  the  Epis- 
copaliaa  Female  Senmiary.  Ftm.,  1900,  86SSj 
1010,  3926. 

STGAXOBS,  or  STOOXOBX  (OF..  Fr.  syoo- 
more,  from  Lat.  ayoomonu,  frtmi  GIe.  ovKi/iipott 
aykamoroe,  mnlberry  tree,  from  trvicov,  sykon, 
fig  +  Mpor,  moron,  itApop,  mSron,  black  mul- 
berry), Fiom.  A  gmus  of  generally  large,  long- 
lived  trees  of  the  family  Moracen,  mostly  na- 
tives of  Africa  and  Asia.  The  Egyptian  syca- 
more (Fiow  *yeomaru»)f  siqipoeed  to  be  the 
Kycamxm  of  the  Bibl^  is  a  lu^  spreading  tree 
often  planted  for  shade  in  E^pt  and  westera 
Asia,  where  it  is  abundant  in  forests.  The  figs 
are  top-shaped  and  grow  in  clustered  racemes 
(m  the  trunk  and  oldest  branches.  They  are 
sweet,  well-flavored,  and  somewhat  aromatic. 
The  ^eamore  of  western  Eurt^e  is  a  species  of 
Aoer  m  maple  (q.v.) ;  those  of  North  America, 
where  it  is  one  of  the  largest  deddnous  trees, 
are  various  species  of  Platwma,  the  plane  (q.T.) 
tree.   

SYCAKOBB  ZN8X0T8.  The  mrcainore  or 
plane  tree  is  oonq>aratively  free  ntnn  inseot 
attae^  for  although  several  caterpillus  feed 
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upon  the  leftTes  of  the  tree,  none  seeniB  speclfl- 
cally  conflned  to  it.  The  leaves  Bometlmes  turn 
brown  and  fall  from  the  attacks  of  colonies  of 
(me  of  the  lace  bugs  (Corythuca  fimbriata),  and 
the  seed  balls  are  attacked  by  a  true  bug  (Mela- 
not^Uu*  mtmideut),  which  punctures  the  leaves 
and  passes  the  winter  in  a  iialf-gnnni  omdition 
thrust  down  between  the  seeds  in  the  ball.  Only 
one  borer  seems  specifically  confined  to  this  tre^ 
but  Chaloophora  campettri^  is  found  burrowing 
into  dead  limbs  and  trunks  and  may  hasten  the 
death  of  an  otherwise  diseased  tree.  Consult 
A.  8.  Packard,  Insectt  Injurious  to  Foreti  Trvet 
(Washington,  1890). 

SYGCySIS  (Neo-Lat.,  from  Qk.  in^icwru,  sy- 
kOsis,  flfl^ike  ezcresemee  on  the  flesh,  tt<m 
syfcon,  fig).  A  chrtmle  skin  disease  ehar- 
acterized  b^  an  eruption  of  pustules  or  papules, 
each  one  pierced  by  a  hair,  generallv  limited  to 
the  tiearded  face.  It  is  commonly  called  barber's 
itch  and  is  caused  by  the  entrance  into  the  hair 
follicles  of  a  varirty  of  staphylococcus,  either 
albus,  aureus,  or  citreus.  Tinea  sycosis  or  pus- 
tular eczema  may  be  mistaken  for  it.  Zinc,  oil 
of  cade,  carbolic  add,  Ichthyol,  sulphur,  and 
betanaphthol  are  all  recommended  for  Its  relief. 

STPEMHAM,  ald''en-am.  A  residential  sec- 
tion and  parliamentary  subdiatrict  of  Lewisham 
Borough,  metrcmolitan  London,  8  miles  south- 
east of  St.  Paurs  Cathedral  ( Map :  London  and 
Vicinity,  F  6).  It  is  of  world-wide  celebrity  in 
connection  with  the  Crystal  Palace  (q.v.),  which 
was  reSrected  here  in  IBM.  Pop.,  1901,  43,630; 
1911,  49,758. 

8YDBNHAK,  Chasub  Edwabd  Vovam 
THOifSON,  first  Babon  (I709-1S41).  A  British- 
Canadian  statesman.  He  was  born  at  Wimble- 
don, Surrey,  England.  In  181&-17  and  1821-23 
he  was  in  St.  Petersburg,  connected  with  the 
branch  establishment  of  his  father's  buuness,  in 
1819-21  and  after  1823  was  identified  with  the 
LMidon  house  of  Uie  firm.  His  political  asso- 
ciations were  Libnal.  Iii  1826  hie  was  dected 
to  the  House  of  Commons  for  Dover  and  after- 
ward for  Manchester.  In  1830  be  was  ap- 
pointed Vice  President  of  the  Board  of  Trade  In 
the  cabinet  of  Earl  Grey,  and  in  1834  became 
President.   During  his  parliamentaiy  career  he 

fTocured  tariff  changes  m  the  direction  of  free 
rade,  tried  to  abolish  the  usury  laws,  helped  to 
improve  banking  and  factory  legislation,  and 
was  prominent  fn  negotiating  oommerdal  trm- 
ties  with  foreign  countries.  Cmitinulng  111 
health  compelled  him  to  resign  his  seat  in  the 
House  of  Commons,  and  in  1839  he  was  ap> 

Kinted  Governor-Genera!  of  Canada.  Lord  Dur- 
m  (q.v.)  had  reported  in  favor  of  the  iegia- 
lative  imion  of  Upper  and  Lower  Canada  under 
responsible  government,  and  Thomson  was  sent 
out  to  assist  in  the  task.  He  was  eminently 
successful  in  accomplishing  the  onion.  In  1840 
he  was  created  Baron  Sracnham  of  Kent  and 
Toronto.  On  Sept.  4,  1841,  he  met  with  an  acd- 
dent  from  wUcn  he  died  at  Kingstm  on  tlie 
nineteenth  of  the  same  month,  (insult  O.  P. 
ScTope,  Memoir  of  Lord  Sydmham  (London, 
1643),  and  Adam  Shortt,  Life  of  Lord  8ydm- 
ham,  in  the  "Makers  of  Canada  Series"  (To- 
ronto, 1908).   See  Canada,  History. 

STDENHAK,  Thohas  (1624-89).  A  great 
Enj^ish  j^ysician,  often  called  the  English 
Hlppoorates.  He  was  horn  at  Wingford  Ea^ 
educated  at  Magdalen  and  All  Sonls  colleges, 
Oxford,  in  Mon^dlin,  France,  and  at  Cam- 
bridge, where  he  graduated  in  medidne.  About 


1660  he  established  Itimself  in  practice  in  Lon- 
don, and  soon  hecAme  the  foremost  physician  of 
his  time.  In  the  Civil  War  he  was  a  captain  of 
horse  under  Cromwell.  Although  his  name  is 
inseparably  craineeted  with  our  present  knowl- 
edge of  many  dls««ses,  he  is  emeeially  to  be 
ronembered  as  the  one  who  introduced  cinchona 
in  the  treatment  of  malaria,  and  who  first  dif- 
feroitiated  scarlatina  and  measles,  classified 
ciwrea,  and  enonnded  gout.  From  the  last- 
named  disease  be  himsdf  died.  Sydenham  waa 
the  first  in  England  to  place  diagnosis  and 
therapeutics  upon  sound  bases,  emphasizing  the 
great  importance  of  bedside  experience.  In  his 
prescriptions  he  avoided  the  ridiculous  com- 
pounds of  Us  time,  reeommouling  vegetable  de> 
ooetions;  but,  naturally,  he  was  a  stnmg  be- 
liever in  bloodletting.  The  use  of  tincture  of 
opium  (&r<l^^un's  laudanum)  was  introduced 
by  him.  His  Prooeeaue  Integri  (1692)  was  long 
the  standard  book  for  English  practitioners.  A 
collection  of  his  works  was  published  in  Eng- 
lish ( 1786 ) ;  and  the  Sydenham  Society  of  Lou- 
den, founded  for  the  purpose  of  printing  meri- 
toriouB  medical  works,  put  ftn-th  his  oonmlete 
works  in  Latin  In  1846,  and  In  English  in  1848. 
Consult  R.  G.  Lath^  Jfemoir,  pr^»d  to  a 
trandation  of  Sydenham^  Woria  from  tiie 
Latin  (London,  1848). 

STDBNHAJrS  CHOBEA.    See  Chobba. 

SYIXNET.  The  capital  of  New  South  Wales 
and  the  oldest  ci^  in  Australia,  on  the  southern 
shores  of  Port  Jackson  (Map:  New  South  Wales. 
F  8).  It  is  dtoated  about  8  milsft  fnm  the  sea, 
and  the  sound  (Port  Jadcsmt)  round  whidi  the 
ci^  is  built  forms  a  fine  harbor,  where  the 
largest  vessels  can  safdy  andunr.  Its  bold  and 
roCKy  shores,  alternating  with  fine  beadies,  pre- 
sent a  Buccessicm  of  picturesque  and  beautiful 
landscapes.  Tbe  narrow  entrance  is  marked  by 
two  lighthouses.  Hie  port  of  Sydn^  has  up- 
wards of  23  miles  of  wharves.  On  Cockatoo 
Island  are  two  large  government  diy  docks; 
Hort's  dry  dodc  at  Balmain  is  capable  of  ac- 
commodating the  largest  vessel  trading  to  the 

Krt.  The  city  is  defended  by  modem  forts  and 
tteries,  and  is  the  chief  Australian  naval  sta- 
tion.  The  suburbs  include  41  munidpalitiee. 

The  climate  of  Sydney  is  salubrious  to  a  de- 
gree. The  city  has  a  mean  temperature  of  63*. 
The  average  rainfall  is  about  48  inches.  Hie 
sandstone  rock  upon  Tdiich  the  d^  is  buiU 
affcffds  a  valuable  material  for  building.  Hie 
streets  in  the  older  parts  of  the  town  are  narrow 
and  irregular;  in  the  newer  portions  tbt^  are 
modem,  and  the  size  and  s^le  of  the  buildings 
are  second  only  to  those  of  the  principal  cities 
of  Europe.  Ilie  ITnivenuty  of  Sydney  stands 
on  a  commanding  height.  There  are  three  suf- 
fragan coU^^  affiliated  to  the  univerdty — 
St.  Paul's,  St.  John's,  and  St  Andrevr's,  repre- 
senting respectivdy  the  Anglicans,  Roman  C^th- 
olies,  and  Presbyterians.  St.  Maiy's  Cathedral 
is  a  handacnne  building,  and  the  Anglican 
cathedral  of  St.  Andrew  is  also  a  fine  stracture^ 
Noteworthy  are  the  residenoe  of  the  Governor, 
the  museum,  tbe  National  Art  Gallery,  the  ex- 
change, tbe  customhouse,  the  town  hall,  the 
post  office,  the  public  grammar  school,  and  the 
theatres.  Bvdney  has  a  mechanics'  institute 
equipped  with  all  the  educational  and  recreative 
convenienees  of  an  instltotioD  of  its  kind.  The 
Y.  M.  0.  A.  is  similarly  fumidied. 

Time  are  fine  botanical  gardens,  and  a  num- 
ber of  public  parka,  of  ymtsh  the  Sydney  Gen- 


Digitized  by 


Google 


■YSHBY 


tennial  Park  is  the  chief.  There  are  747  acres 
of  park  lande  in  the  city  of  Sydney^  or  26  per 
cent  of  the  city  proper.  In  the  suburbs  and 
municipalities  are  lar^  areas  devoted  to  parks. 
Water  is  brought  from  the  Cordeauz,  Cataract, 
and  Nepeui  rhrers,  and  is  carried  to  the  Proa- 
peet  Rnerroir.  The  watw  work*  and  abattoirs 
are  municipal  propo^.  The  very  complete  elec- 
tric tramwur  service  is  owned  by  the  State  gov- 
ernment, ^e  manufactures  comprise  wagons, 
glass,  pottery,  boots  and  tboes,  carriaKes.  stoves, 
and  tobacco,  and  there  are  car  shops,  distilleries, 
and  breweries.  At  various  points  within  a 
radius  of  from  30  to  100  milee  large  quantities 
of  coal  are  mined  for  domestic  consumption  as 
well  as  for  eiqwrt.  Its  central  posititm  mdces 
Bydn^  the  permanent  emporium  of  the  British 
dependaiciee  in  the  Soutnem  H^lsphere.  It 
maintains  its  position  as  the  outlet  for  the 
products  and  commerce  of  extensive  pastoral 
smd  mineral  districts. 

The  first  party  of  British  settlers  that  reached 
Australia  landed  at  Botany  Bay  on  Jan.  18, 
1778.  The  spot  which  had  been  selected  being 
found  unsuitable,  it  was  abandoned  a  few  days 
aftorward,  and  the  infent  settiemoDt  was  trans- 
ferred to  a  point  about  7  miles  farther  to  the 
north,  the  placo  where  Sydney  now  stands.  The 
choice  of  the  new  locality  was  chiefly  determined 
by  the  circumstance  of  a -stream  of  fresh  water 
found  there,  flowing  into  the  deep  inlet  known  as 
Sy^ey  Ck>ve,  one  of  the  numerous  bays  into 
which  the  basin  of  Port  Jaeksim  is  divided. 
After  the  abolition  of  convict  tnmsportathm 
the  nowth  of  Sydney  was  rapid.  Tlie  installa- 
ti<m  iio^  on  Jan.  1,  1901,  of  Lord  Hopetoun  as 
first  Goviemor-General  of  the  Australian  Com- 
monwealth consummated  the  federation  of  Aus- 
tralia. The  populati(m  of  Sydney  with  suburbs 
in  1861  was  about  85,000;  in  1881,  237.300;  in 
1891,  399,270;  in  1901,  488,382;  in  1911,  636,- 
368.  The  municipality  of  Sydney  (2880  acres) 
had  111,801  inh^tanta  in  IMl  and  112,921  In 
1911.   

STDNBT.  A  city  and  the  capital  of  Cape 
Breton  County,  Nova  Scotia,  Canada,  on  Sydney 
harbor,  on  the  Intercolmial  and  the  Sydn^  and 
Louisbourg  railways,  276  miles  from  Halifax 
(Map:  Nova  Scotia,  K  4).  It  is  connected 
by  steamship  with  Montreal,  Quebec,  Halifax, 
and  Newfoundland.  It  is  an  important  manu- 
facturing city,  steel  works  employing  4000  men 
being  located  here,  besides  many  other  manufac- 
turing industries.  The  Talne  of  the  mann- 
factund  ou^t  in  1910  was  placed  at  |9,89fi,- 
017,  as  compared  with  $031,396  in  1900.  Pop» 
1901,  9009;  1911,  17,723. 

BYPNBY,  Aloebnon.  See  Sidrkt,  Alqbbnoit. 

SYDNEY  KINES.  A  town  In  Cape  Breton 
County,  Nova  Scotia,  Canada,  situated  on  Sydney 
harbor,  and  on  the  Intercolonial  Railway  (Map: 
Nova  Scotia,  K  4).  It  is  connected  with  North 
Sydney  elecMo  railways.  Over  8600  mm 
are  employed  here  in  collieries,  blast  and  open* 
hearth  furnaces.   Pop.,  1901,  3191;  1911,  7470. 

SYDOW,  se'd«,  ElfiL  VON  (1812-73).  A  dis- 
tinguished German  cartographer,  bom  at  Frei- 
berg, Saxony.  He  entered  the  Prussian  army 
in  1820,  and  in  1838  began  to  publish  his  ex- 
cellent schoolroom  maps.  Detailed  to  Berlin 
in  1843  as  a  member  of  the  Military  Examina- 
tion Committee,  he  was  subsequently  intrusted 
with  the  geupraphlcal  lectures  at  the  Military 
Academy,  which  he  resumed  in  1860.  Attached 
to  tiie  great  general  staff,  he  was  made  director 


of  the  get^fraphic-statistical  department  in  1867 
and  colonel  m  1870.  His  cartographic  work 
comprises:  Methodiacher  Handatla»  f&r  dot 
wisaentohaftliche  Studium  der  Erdkunde,  30 
maps  (4th  ed.,  1870) ;  SehulatUu  m  4B  Sm- 
term  (32d  ed.,  1680);  new  ed.  by  Warner,  en- 
titled Sydoio-Wagner,  Methodimiher  BauOaOat, 
63  main  and  60  aecesswy  maps  (16th  ed.,  1913) ; 
Oro-ht/drographiacker  AtUu,  26  maps ;  and 
others.  He  contributed  the  reports  "Ueber  den 
kartographischen  Standpunkt  Europas"  to  Pe- 
termannt  Mitteilungm  (1867-72),  and  created 
the  valuable  book  of  reference  Regivtramde  der 
geographiach-statietitohen  AbteUung  dm  Qroeeen 
OeHeraiataba  (Berlin,  1870-83). 

SYBHE,  8l-«'n6.  The  ancient  name  of  Aasuan 
(q.v.),  a  town  of  Egypt. 

SY'ENITE  (Lat.  eyenitee,  from  Bj/ene).  An 
igneous  rock  of  granitic  texture,  composed 
essentially  of  alkali  feldspar  and  mica,  horn- 
blende, or  au^te  (mica  syenite,  hornblende 
syenite,  an^te  syenite).  It  differs  from  gran- 
ite in  that  it  contains  normally  no  quarts. 
Types  of  rock  intermediate  between  the  two, 
i.e.,  with  a  small  quarts  content,  are  known  as 
quartz  sycmites.  In  some  syenites  the  mineral 
n^helite  is  associated  with  the  feldspar,  con- 
stituting the  class  of  nephelite  syenites.  The 
rock  is  used  as  a  structural  stone,  but  has  not 
the  same  importance  as  granite,  owing  to  its 
more  limited  occurrence.    See  Nephbute. 

SYEES,  sllcB,  Fbbdebick  Henbt  ( 1868-  ) . 
An  American  colIu|8  presidmt.  He  was  bom 
at  Queensville,  OnSurlo,  graduated  at  Tonmto 
University  in  1886,  uid  was  scholar  and  fellow 
of  Johns  Hopkins  Univenaw  in  1891-96.  He 
held  various  teaching  positions  up  to  1903, 
and  subsequently  was  professor  of  English 
literature  and  director  of  extension  teaching 
at  Columbia  University  (1903-10);  director  of 
technical  education  and  professor  of  English, 
Teachers  Coll«re,  Columbia  (1910-13);  and 
after  1913,  the  first  president  of  the  Connecticut 
Goll^  for  Women.  His  publicationa  include, 
besides  several  books  <m  English  composition: 
FreHdh  BletnenU  in  Middle  EngliOt  (1899); 
ByUabue  of  Lecturee  on  8hi^»peare  (1903); 
heaturea  on  the  Eiatory  of  Engliah  Literature 
M  the  nineteenth  Century  (1004).  He  edited 
various  English  texts,  and  was  appointed  gen- 
eral editor  of  Scribner's  "English  Classics 
Series." 

SYKBS,  Obosok  (1822-80).  An  American 
soldier,  bom  at  Dover,  Del.  He  graduated  at 
West  Point  in  1848,  served  in  the  Seminole  and 
Mexican  wars,  and  was  brevetted  Mptain  for 
gallant  conduct  at  Cerro  Gordo.  He  fous^it 
m  the  first  battle  of  Bull  Run,  as  a  major 
in  the  Federal  army;  was  commissioned  briga- 
dier general  of  volunteers  in  September,  1861, 
took  part  in  the  Peninsular,  in  the  second  Bull 
Run,  and  in  the  Antietam  campaigns;  was  com- 
missioned major  general  of  volunteers  in  Novem- 
ber, 1862;  fcHight  at  Freduricksburg  and  Chan- 
cellorsville;  and  commanded  the  Firth  Corps  at 
Gettysburg.  In  March,  1866,  be  was  brevetted 
brif^ier  general  in  the  regular  army  for  his 
services  in  tiie  battle  of  Gettysburg  and  major 
general  in  the  regular  army  for  his  services 
during  the  war.  He  was  mustered  out  of  the 
volunteer  army  in  January,  1866,  but  remained 
in  tfae  regular  army  first  as  lieutenant  colonel 
and  then  as  colond  until  Ms  death  in  1880.  A 
monument  hu  been  erected  in  his  honw  at  West 
Point 


Digitized  by 


Google 


BTIXOOIBK 


SYXES,  OuTx  LooAH.    Best  known  by  her 
maiden  name.    See  Logan,  Olitb. 
SYUiA.    See  Sulla. 

Sn/ItABTTS  EKB03inC  (Lat.,  catalogue 
of  errors).  A  document  published  hy  Pius  IX 
in  1864,  condemning  eighty  doctrines  which  it 
calls  "tlie  principal  errors  of  out  times."  The 
text  of  the  document  and  an  English  transla- 
tion are  given  in  Schaff,  Creed*  of  Christendom 
(New  York,  1877-78).  The  Syllabus  gave  rise 
in  England  to  a  famous  controversy  between 
Gladstone  and  Newman.  Consult  W.  E.  Glad- 
stone, VaUoaniam  (London,  1875),  and  J.  H. 
Kewman,  Letters  to  the  Duke  of  Norfolk  (ib.» 
1675 ) .  The  name  ''i^llabus"  is  also  used  for  tlie 
decree  of  Pius  X,  1907,  condemning  modernism 
in  66  propositions.   See  Mombnism. 

STL^OOISH  (Lat.  eyllogiemua,  from  Gk. 
trvWoyien&s,  reasoning,  conclusion).  Hie  name 
of  a  logical  operation  when  expressed  in  a  cer- 
tain form  in  accordance  with  the  principles  of 
formal  Ic^c  Wbea  we  reason,  or  get  at  truth 
by  means  of  inferenoe,  we  ure  mia  to  proceed 
either  inductively  (see  ImncnoN)  or  dedne- 
tively.  Deductive  reasoning,  when  formally  and 
methodically  expressed,  takes  the  form  called 
the  syllogism.  ''This  thing  will  sink  in  water, 
for  it  is  a  stone,"  is  a  deductive  argument,  but 
not  formally  stated ;  this  is  called  an  enth^^ne 
(q.v.).  The  complete  form  is,  "Stones  sink  in 
water;  this  is  a  stone;  therefore,  this  unks 
in  watw."  Such  a  fMin  as  this  is  called  a 
^Uogism. 

A  perfeot  tylloglBm  requires  (1)  that  there 
should  be  three,  and  no  more  than  three, 
propositions  (see  Pbopositton)  ;  these  sre  the 
conclusion,  or  the  matter  to  be  proved,  and  two 
others  that  are  the  means  of  proving  it,  called 
the  premises;  and  (2)  that  there  should  be 
three,  and  no  more  than  three,  terms,  viz.,  the 
subject  and  the  predicate  of  the  concluBion, 
and  one,  called  the  middle  term,  which  must 
ooenr  in  both  prem^ns,  being  the  connecting 
link  for  bringing  the  two  other  terms  ti^ether 
in  the  conclusion.  The  predicate  of  the  con- 
clusion is  called  the  major  term,  because  it  is 
in  its  extension  {q.v.)  the  largest  of  the  three; 
the  subject  of  the  conclusion  is  the  minor  term, 
as  being  the  smallest  in  extension.  The  major 
and  minor  terms  are  called  extremes.  The  three 
terms  appear  in  the  premises  in  this  manner: 
the  major  term  and  the  middle  term  appear  in 
one  premise,  called  the  major  premise;  the 
middle  term  and  t^e  minor  term  in  the  minor 
premise.  In  the  syllogism  above  stated  the 
terms  are  "(a  thing  that  will)  sink  in  water" 
(major),  "this  thing"  (minor),  "stone"  (mid- 
dle); the  premises  are,  "stones  sink  in  water" 
(major),  ''this  thing  is  a  stone"  (minor);  the 
conclusion  is,  "this  thing  sinks  in  water." 
Other  requisites  for  a  emnplete  syllogism  are 
that  (3)  one  premise  at  leut  nmst  be  afflnna- 
tive;  that  (4)  if  one  premise  be  negative,  the 
conclusion  must  be  negative;  that  (5)  the 
middle  term  must  be  distributed  (=  taken  in 
the  whole  of  its  extension)  in  at  least  one  pre- 
mise; that  (6)  an  extreme,  if  undistributed  in 
a  premise,  may  not  be  distributed  in  the  con- 
clusion. Any  ByU(^8m  which  violates  any  one 
or  more  of  these  rix  syllogistie  mlei  is  Invaltd. 
There  are  two  other  rules  which  are  derivative  t 

(7)  one  premise  at  least  must  be  universal; 

(8)  if  one  premise  be  particular,  the  conclusion 
must  be  particular  also.  Any  qrllogtom  which 
Ti<^tes  dther  of  these  rules  violates  also  one 


or  more  of  the  first  six  rules  given  above.  For 
the  discussion  of  the  question  as  to  the  evidmce 
of  these  canons,  see  Logic. 

Categorical  syllonstic  forms  are  divided  into 
flgures,  and  each  figure  into  moods,  which  are 
tat  distinct  syllogistic  icnoB,  the  principle  of 
division  being  as  follows:  The  figure  is  deter- 
mined 1^  the  function  of  the  middle  term,  in 
the  two  premises;  it  may  be  the  subject  of  the 
major  premise  and  the  predicate  of  the  minor 
(first  figure);  the  predicate  in  lioth  (second 
figure),  the  subject  in  both  (third  figure), 
the  predicate  of  the  muor  and  the  wbject 
of  ue  minor  (fourth  ^nre).  Hie  foiuih 
^an  did  not  bdoiv  to  the  original  sdieme 
of  Aristotle,  and  n  is  usually  considered 
as  both  unnatural  and  unnecessary,  being  onlv 
an  awlcward  invernon  of  the  first.  The  ^1- 
logisms  of  each  figure  are  said  to  diSer 
in  mood,  or  according  to  the  quality  and  the 

Quantity  of  the  propositions — i.e.,  acc(»rding  as 
bese  are  a£Brmative  or  n^ative  (quality),  uni- 
versal or  partieidaT  (quantity). 

A  conditional  or  hypothetical  syllogism  has 
a  conditional  judgment  as  a  major  premise,  and 
a  minor  premise  whidi  either  categorically  as- 
serts what  appears  as  a  mere  supposition  in  the 
protasis  of  the  major  premise,  or  doiies  the 
apodosis  in  the  major  premise.  The  conclusion 
in  the  former  case  catworically  asserts  the  truth 
of  the  apodosis;  in  the  latter  case  denies  the 
troth  of  the  protasis.  Example*:  If  A  is  B,  0 
is  D;  but  A  is  B;  hence  C  is  D  (modtw  ponetis). 
If  A  is  B,  C  is  D;  but  C  Is  not  D;  henoe  A  is  not 
B  {modue  tollent) .  A  dlsjunethre  syllogism  may 
be  illustrated  1^  the  arguments:  A  is  either  B 
or  C;  but  it  is  B;  henoe  it  is  not  C;  or  A  is 
either  B  or  C;  but  it  is  not  B^  hence  it  is  C. 

A  conditional  syllogism  whose  conditional 
major  premise  presents  some  sort  of  alternative 
is  called  a  dilemma.  We  may  have  these  cases; 
Either  (a)  alternative  consequences  may  be  as- 
serted to  follow  upon  a  ^ngie  condition  (or  con- 
bination  of  oondiUons),  or  (b)  alternative  con- 
ditions may  be  asserted  to  determine  a  sin^ 
consequence  (or  comMnatim  of  consequoiees) ; 
or  (o)  an  alternative  may  be  presented  between 
a  condition  with  its  consequence  and  another  con- 
dition with  its  separate  consequence.  If  alter- 
native consequences  are  asserted  to  follow  upon 
a  single  condition,  then  it  is  possible  to  have  a 
valid  ctmditional  nlloglsm  eitner  when  a  minor 
premise  alBrms  the  condition,  warranting  as 
conclusion  the  a£Brmation  of  the  alternative  con- 
sequence; or  when  a  minor  premise  denies  con- 
junctively (neither — ^nor)  the  alternative  con- 
sequences, warranting  as  conclusion  the  denial 
of  the  antecedent.  If  alternative  conditions  are 
asserted  to  determine  a  single  consequence,  it  is 
possible  to  have  a  valid  syllogism  when  a  minor 
premise  either  categorically  affirms  one  of  the 
conditions  or  disjunctively  affirms  both  con- 
ditions, in  dther  case  justifying  as  oondusion 
the  affirmation  of  the  consequent;  or  when  the 
minor  premise  categorically  denies  the  conse- 

3uent,  ]UBtif}dng  as  conclusion  the  conjunctive 
enial  of  the  conditions.  If  the  major  premise 
presents  an  alternative  between  a  CMidition 
with  its  consequence  and  another  cMkdition 
with  its  separate  consequence,  a  Talid  ^llo^nn 
obtains  whoi  the  minor  premise  either  dis^mo- 
tively  affirms  the  two  conditions,  justifying  the 
disjimctive  affirmation  of  the  two  consequences, 
or  when  the  minor  premise  oonjunctiTel^  or  dls- 
junetively  denies  both  coniequenees»  justifying 
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a  oonjonctive  or  dtojunctlTe  denial  nqteetlTely 
of  the  two  antecedents. 

Muay  logicians  maintain  that  sylloffistie  logie 
is  a  uselesa  formalism,  for  no  one,  it  Is  claimed, 
actuallT  reasons  in  the  syllo^stic  manner.  Con- 
Bult:  Knight  Dunlap,  "A  Theory  of  the  Syl- 
logism," in  Universi^  of  California,  Puhlioa- 
tiona:  Philosophy,  vol.  i  (Berkeley,  1904); 
Franz  Hillebrand,  Die  neuen  Theorien  der  koto- 
fforiaohen  BohlUsae:  eine  logische  Vntertuohvng 
(Vienna,  1891);  Q.  Rodier,  "Les  functions  du 
9yllogisme,"  in  h'Atmie  phitoaopKique,  toL  xix 
(Fans,  1909) ;  also  references  under  Looio. 
See  also  CoNVKBsroni  Diuaiiu;  Faiuct;  Ob- 
TKBBroy. 

STLPTO  (Neo-Lat.  aytpAo,  probably  fr<an  Gk. 
oCk^ni,  atlpM,  sort  of  beetle;  so  called  as  b^g  a 
qtirit  flying  in  the  air).  In  the  fantastic 
system  of  the  Paracelsists,  the  elemental  spirits 
of  the  air,  who,  like  the  other  elemental  spirits, 
hold  an  intermediate  place  between  immaterial 
and  material  beings.  They  eat,  drink,  q»eak» 
move  abou^  beget  ehildroi,  and  are  subject  to 
InflnnHies  like  men;  but,  on  die  other  hamdt 
they  resemble  spirits  in  being  more  nimble  and 
swift  in  their  motions,  while  their  bodica  are 
more  diaphanous  than  those  of  the  human  race. 
They  also  surpass  the  latter  in  their  knowledge, 
both  of  the  present  and  the  future,  but  have  no 
soul,  and  when  they  die  nothing  is  left. 

In  conmion  ubs^b,  the  term  "sylph"  has  a 
foninine  signifleau<ni,  and  ia  applied  to  a 
graoefal  muden.  How  this  change  of  meaning 
occurred  is  not  certain,  but  it  is  posfdUy  owing 
to  the  popularity  of  Pope's  Rape  of  the  Look. 
Consult  ParacelBUs'  Liber  de  Nymphit,  ByU 
phis,  Pygmaeis  et  Balcmandris  et  Catena  Spiriti- 
bus  (Basel  ed.  of  Paracelsus'  works,  1690). 

Sn/VANITE.  A  telluride  of  gold  and  sil- 
ver occurring  with  other  tellurides  in  the 
Cripple  Credk  disMct  of  Colorada 

bTLVZS^TEB.  The  name  of  two  popes. 
Stlvebteb  I,  Pope  314-335.  His  reign  was  the 
first  in  the  new  period  of  Church  fre«)om  under 
Constantine.  In  his  pontificate  the  Coimcil  of 
Nicsea  was  held,  which  he  did  not  himself  attend, 
but  sent  two  legates  to  represent  him.  Numer- 
ous imhistoricaf  legends,  especially  concerning 
bis  relations  to  Constantine,  have  clustered  about 
him;  concerning  tbam,  consult  J.  J.  I.  DOl- 
linger,  Fahlea  Respecting  the  Popes  m  the  Mid- 
dle Ages  (Eng.  trans..  New  York,  1872;  2d  <3er. 
ed.,  Stuttgart  1890);  and  see  DoNATKm  OF 
Cokstanthte.  Hia  works  are  in  Misne,  Patro- 
logia  Latina,  viii. — Stltbbteb  II,  Pope  999- 
1()03,  Gerbert  by  name.  He  was  bom  at  Auril- 
lac  in  Auvergne  about  940.  He  became  head 
of  the  cathedral  school  at  Rheims,  which  grew 
to  eminence  under  his  direction.  In  983  he 
was  made  abbot  of  Bobbio  on  the  nomination 
of  Otho  II,  but  returned  to  Rheims,  of  wbich 
he  was  chosen  Archbishop  In  991.  Four  years 
later,  ihe  deposition  of  his  predecessor  having 
been  declared  invalid,  he  went  to  llagdeburg  on 
Otho  Ill's  invitation,  and  accompanied  him  to 
Italy,  where  he  became  Archbishop  of  Ravenna 
in  9^8,  and  Pope  in  the  following  year.  He  was 
a  strict  reformer,  and  was  considered  the  most 
learned  man  of  his  age.  The  Gobar  numo-als, 
the  ancestors  of  our  modem  numerals  uid  due 
to  the  weatem  Arabs,  owe  much  of  their  promi- 
nence, if  not  their  introducticm  into  Europe, 
to  Sylvester.  His  writings  are  rMtrinted  in 
Migne,  Patrotogia  Latino,  ezxxix;  alBo  W  01- 
leris  (Paris,  1867) ;  his  letters  have  hem  tauia- 


lated  into  French  (Rlom,  1847).  Consult; 
Karl  Hock,  Histoire  du  Pope  Sylveetre  II  et 
de  son  siMe  (trans,  from  Ger.  J.  M.  Axinger, 
Paris,  1842) ;  Schulteu,  Die  Bagen  Uler  BiU 
veater  U  (Hamburg,  189S) ;  Lux,  Sylvesters  II 
Einfiuss  auf  die  Politik  OUoa  III  (Breslau, 
1898) ;  H.  K.  Mann,  Li/oes  of  the  Popes,  vols, 
iv,  V  (London,  1910) ;  and  the  book  of  DOllinger 
referred  to  above. — ^The  name  was  also  borne  by 
two  antipopee,  Sylvkstkb  III,  who  contested  the 

Sapal  throne  with  Benedict  IX  in  1M4,  and 
TLVESTEB  IV,  who  was  out  Up  by  the  Imperial 
party  to  oppose  Paschal  II  in  1105. 

SYLVISTEI^  JAICES  J08VH  (1814-07). 
One  of  the  foremost  English  mathematicians  of 
the  nineteenth  century.  He  was  bora  in  Lon- 
don, of  Jewish  pareaits,  and  received  his  early 
education  in  a  Jewish  school.  He  then  attended 
the  Royal  Institution  school  in  Liverpool,  and 
thence  proceeded  to  St.  John's,  Cambridge 
(1831).  As  a  Jew  he  was  barred  from  taking 
a  degree,  and  it  was  not  until  the  pasung  of  the 
Teste  Act  that  he  obti^ied  his  BJL  at  Gam- 
bridge  ( 1872).  He  studied  at  the  Inner  Ten^e 
after  leaving  Cambridge,  and  waa  called  to  the 
bar  in  1860.  Sylvester  was  appointed  professor 
of  natural  philosophy  at  University  College, 
London,  in  1837,  and  was  elected  fellow  of  uie 
Royal  Society  in  1839.  In  1841  he  was  ap- 
pomted  professor  of  mathematics  in  the  Uni- 
versity of  Virginia,  but  soon  after  ( 1846) 
returned  to  England,  wh«re  he  totd:  up  the 
work  of  an  actuary.  In  1865  he  became  profee- 
Bor  of  mathematics  at  the  Royal  IfiUtary  Acad- 
emy at  Woolwich,  where  he  remained  for  15 
years.  In  1877  he  became  the  first  professor 
of  mathonatics  at  Johns  Hopkins  University, 
which  position  he  held  for  seven  years,  return- 
ing to  England  to  accept  the  Savilian  profes- 
sorship of  geometry  at  Oxford.  He  founded 
the  American  Jouirnai  of  JfatftemottM  ud  was 
for  some  years  its  editor. 

Sylvester's  contributions  were  almost  ezdn- 
sively  in  the  form  of  memoirs  in  scientific  jour- 
nals and  the  proceedings  of  various  societies. 
Th^  are  devoted  chiefiy  to  the  theories  of  alge- 
braic forms  (see  Fosus),  in  which  he  was  uie 
recognized  leader  of  the  mathemati(»I  world. 
He  and  Cayley  (q.v.)  contributed  more  than 
any  of  their  contemporaries  to  the  theory  of 
invariants,  and  he  may  be  said  to  have  prac- 
tically created  the  vocabulary  of  the  subject. 
He  also  published  a  work  on  Lavm  of  Vene 
(1870),  a  subject  in  which  he  always  showed  an 
interest.  Consult  Sylvester's  GoUeoted  Mathe- 
matical Papera  edited  by  H.  F.  Baker  (3  vols.. 
New  York,  1004-10);  obituary  notices  in  va- 
rious scientific  journals  in  1897;  and  Franklin, 
Addrea*  CommemoraHoe  of  Bytveater  (Balti- 
more, 1897). 

STLVZSnKB»  Joshua  (1663-1618).  An 
Bn^^ish  poet,  bom  in  the  north  of  Kent.  His 
life  was  divided  between  poetry  and  trade.  He 
is  mainly  known  for  a  translation,  or  rather 
paraphrase  in  translation  (1502),  of  the  8o- 
maines  (We^g),  a  sacred  epic  by  Dn  Bartas 
(q.v.).  The  translation  had  considerable  in< 
fluence  upon  Milton.  Of  Sylvester's  original 
verse,  all  is  fonratten  except  the  beautiful  son- 
net  beginning  '^ere  I  as  base  as  Is  the  lowly 
plaine"  (in  Palgrave's  Oodfm  Treasury),  dm- 
suit  hie  Works,  ed.  A.  B.  Qrosart,  Chertsey 
Worthies  Library  (2  vols.,  London,  1878). 

8YI.VESTEB  DAOOSBWOOD.  A  one^ot 
play  by  George  Colman  tiie  Younger,  prodnoed 
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in  1796,  a  aborter  form  of  Neu>  Hay  at  the  Old 
Market,  brou^t  out  in  the  aame  year. 

BYl/VICVI/TUBB.   See  Fokxstbt. 

8YI/VITK.   See  PoTAsaiUM. 

SYI/VIUS.  The  Latinized  name  of  Jacques 
Dubois  (1478-1655),  a  French  anatomist,  born 
near  Amiens.  He  studied  in  Paris  and  after- 
ward was  a  lecturer  on  anatomy  there.  His 
anatomical  discoveries  and  hia  invention  of  in- 
jection for  use  in  dissection  cause  him  to  be  re- 
membered. The  Sylvian  fissure,  the  Sylvian 
aquednet,  and  the  Sylviui  artery  were  named 
in  his  honor.  His  Opera  MedSea  were  publbhed 
at  Geneva  in  1630. 

3TH'BI(ySI8  (Neo-Lat.,  from  Ok.  infM^lutru, 
life  together,  from  air,  eyn,  together  +  bios, 
life).  That  condition  in  which  two  or  more 
dissimilar  organisms  live  together  in  an  inti- 
mate life  relation.  Various  types  of  symbious 
depend  upon  the  type  of  relation  existing  be- 
tmen  the  organisms,  the  so-called  symbionts. 

1.  Mntuaustio  symbiosis,  or  mntoaliBm,  is 
tiiat  condition  in  whidi  each  party  to  the  sym- 
biosis seems  to  d^ve  advantage  therefrom. 
This  relation  has  perhaps  not  been  proved  to 
exist  in  plants,  though  it  seems  likely  that 
mutualism  exists  between  the  l^^mes  and  the 
bacteria  of  their  root  tubercles.  Many  believe 
that  lidiens  show  true  mutualism,  the  fungus 
^mbiont  sapplying  nitnMmums  substances  or 
wier  materuuB  anorbed  ntnn  the  sobstratun^ 
and  the  alga  symbiont  the  carbohydrates.  See 
Mtoobbhiza. 

2.  Antagonietio  symbiosis,  or  parasitism,  is 
that  condition  where  one  symbiont  gaina  at  the 
expense  of  the  other.  There  are  many  illustra- 
tions of  this  in  nature.  For  example,  the  para- 
sitic fungi  and  seed  plants  may  be  r^arded  as 
Becuring  food  from  their  host  plants,  but  not 
giving  an  equivalent  In  return,  as  Is  the  case  in 
perfect  mutualism. 

3.  A  somewhat  intermediate  condition  is 
illustrated  by  contingent  symbiosis,  or  helotism 
(q.v.).  Some  writers  bold  that  lichois  illus- 
trate this  ty^,  the  idea  being  that  there  is  not 
a  mutual  exchange  between  the  alga  and  the 
fungus  symbiont.  Hie  fungus  is  supposed  to 
gain,  but  the  alga  is  suppmed  ndthw  to  lose 
nor  gain. 

S^biosis  may  be  mora  ur  len  intimate.  In 
conjunctive  symUoais  tlie  ^ymbimits  are  Maided 
together  so  as  to  f  tmn  a  sin^  bo^,  as  best 
illustrated  by  the  Uohens.  In  disjunctive  sym- 
biosis the  symblosiB  is  more  tempwaiy,  or  the 
symbionts  are  lees  completely  blended,  as  illus- 
trated by  ectotrmhic  mycorrhizas. 

Relations  which  are,  perhaps,  not  to  be  re- 
garded as  symbiosis,  but  which  nevertheless  besr 
a  dose  similarity  to  it,  are  ftwnently  founds 
Saprophytism  differs  trim  parasitiBm  only  in 
that  the  host  plant,  so  to  speak,  is  dead.  Re- 
centiy  a  new  life  relation  has  been  recognized, 
such  as  is  found  in  the  Indian  pipe  (Jfono- 
tropa) ;  in  which  case  there  is  a  root  fungus 
which  derives  its  food  materials  saprophytically 
from  the  soil.  Monotn>pa,  not  being  a  green 
plant,  gets  nearly  all  of  its  food  material  from 
the  fungus.  Hence  the  relation  of  the  two  or- 
ganisms taken  toffethw  is  saprophytism.  The 
mutual  relation  <h  the  pair  is,  however,  sym- 
biosis, and  the  whole  relation  may  be  called 
mnbiotic  saprophytism.  This  term  may  be  ap- 
plied to  all  of  uie  myoorrhisa  plants. 

Among  animals  forms  of  symbiosis  are  to  be 
found.    An  example  of  social  symbiosis  is  the 


case  of  a  polyp  {EpimMmtkue)  or  a  sea  anemone 
{Adameia),  which  grows  on  the  shell  inhabited 
1^  a  hermit  erabw  Kleba  states  that  when  the 
crab  dumges  its  shell  it  sdies  the  Muaaone  and 
carries  it  off  to  its  new  h<a»e.  The  term  phyei- 
ological  eymbioeie  may  be  t^kplied  to  cases  among 
the  lowest  organisms  where  certain  sign  (ZoO- 
xanthellse)  often  live  in  Radiolaria  (q.v.),  while 
similar  green  and  yellow  plants  inhabit  the 
stomach  epithelium  of  many  actinians,  corals, 
and  worms.  As  Hertwig  says,  the  ZoOxanthelUe 
are  nourished  1^  the  carbon  dioxide  which  is 
formed  1^  the  animal  tissues,  and  Iveathe  out 
oxygen,  which  in  turn  serves  as  food  for  the 
animal.  They  also  form  starch  and  other  carbo- 
hydrates, and  there  is  nothing  to  prevent  any 
surplus  thus  formed  from  becoming  food  for 
the  animal.  A  remarkable  case  of  symbiosis, 
involving  a  structural  modification,  is  that  of 
a  carpenter  bee  (of  the  Oriental  genus  Kovtor- 
thotoma)  and  a  certain  mite.  A  q>edat  cnam- 
her,  with  a  small  orifice  lor  enfay,  exists  in 
the  abdomen  of  the  bee,  in  which  the  Acari  are 
lodged.  Here  it  is  a  little  difficult  to  draw  the 
line  between  symbiosis  and  the  parasitism,  eA., 
of  the  itch  mite  which  borrows  undv  the  skm 
between  the  fingers. 

Social  Symbloals.  Wheeler  applies  this  term 
to  tiie  relaticms  between  ants  and  the  various 
beetles,  crickets,  ooekroaehes,  etc.,  which  live  at 
their  expense.  Of  those  beetiee  {Claviger,  Pau»- 
tus,  eta)  that  live  In  ant  and  termite  nesto  cer- 
tain ones  seem  to  be  tolerated  or  ignored  1^  the 
ants.  So  completely  agreeable  to  the  ants  is  the 
presoice  of  certain  of  the  Staphylinidte  that  the 
ants  regurgitate  food  which  they  give  to  the 
beetles,  and  the  beetles  in  the  same  manner 
share  their  supply  with  hungry  ants.  The  ante 
feed  the  larval  beetles  with  as  much  care  as  th^ 
do  thmr  own  larae.  Unj  even  dean  the  young 
beetles  by  liddng  them.  See  Anr;  Bn;  Ooii- 
HKVaAusH;  Epphtte;  Insect;  Lichen;  Ifn- 
TUAusu;  pABAsnr;  Rove  Beetle;  TmnrE. 

Consult:   Nature,  v<A».  xvii,  xxv  (London, 

1882)  ;  Brandt,  in  Arehiv  f&r  Anatomie  und 
Pkyeiologie  (Leiprig,  1882);  MtttheUungen  der 
eoologiechm  BtatUm,  Haplee,  vol.  iv  (Naples, 

1883)  ;  Oskar  Hertwig,  Die  Bymhi<Mia  (Jena, 
1888);  Frederick  Kedale.  PUmt-Awmaie:  A 
Study  in  Bymhio»i»t  in  *<tembridge  Manuals  of 
Sa^enoe  and  literature"  (C^unbridge,  1012). 
For  symbiosis  in  insects,  see  the  papers  of  Forel, 
Wasmann,  Wheeler,  etc 

SnCBOLIEOC  (from  symbol,  from  Lat.  eym- 
bolm,  eymbolum,  from  Ok.  viftfioKot,  oi/tficXov, 
mark,  token,  signal,  sign).  The  use  of  symbols, 
not  merely  those  of  l£e  figoree  of  speech  (see 
Shetouc,  Fioubeb  of  ) ,  but  those  of  all  language, 
sinos  the  word  symbolizes  the  idea  and  the  idea 
^mbolizes  the  thing.  Any  word  has  almys  at 
least  two  meanings,  one  of  which  is  more  remote 
and  archaic  than  the  other,  as  is  seen  in  the 
word  "spirit,"  which,  used  in  ite  reli^ous  sense, 
has  not  now,  as  it  once  had,  the  meaning 
"breath."  Corresponding  to  this  double  or  mul- 
tiple meaning  possessed  by  all  except  the  most 
elemental  words  sudi  as  "mother,"  there  is 
found  to  be  in  tiie  human  pvydie  a  double  stream 
of  mentality,  the  crasdous  and  the  tmoonsdous; 
and  just  as  the  ordinary  person  is  ignorant  of 
Uie  vanished  or  obsolete  meanings  of  all  the 
words  he  uses,  so  he  is  generally  uninformed 
concerning  the  stream  of  the  unconscioos  (q.v.), 
which  modem  psychology,  particularly  tiie  branch 
of  it  called  psychoanaJyBiB  (q.v.),  has  begun  to 
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iitTestigate.  {See  Pbtchoteeiiapt.)  Symbolism 
may  then  be  defined  as  the  deeper  meaning  pos- 
sessed by  words  and  thin«,  by  virtue  of  which 
they  become  dynamic.  The  more  symbolic  a 
thing  is  the  more  effect  it  will  have  upon  human 
action.  The  significance  or  dynamic  power  of  any 
symbol  depenu  natmally  np<m  tiie  individual's 
Imowledge  at  fts  hlsttny;  in  other  words,  it 
acquires  ugnificanee  in  proportion  as  Its  idaiary 
whidi  has  been  in  the  uneonseioas  it  brouj^t 
more  and  more  into  eonseiousnesB. 

Conscious  symbolism*  that  in  which  two  things 
are  represented  alike  in  some  respect,  Is  imi- 
versal  from  the  imagery  of  poetry  to  the  slang 
of  the  street,  from  the  customs  of  the  most 
developed  religion  to  the  habits  of  the  lowest 
order  of  human  life.  The  flag  as  the  symbol  of 
naticmality,  the  cross  as  symbol  of  Chnstianily, 
ibe  dove  as  syvAtA  of  the  Holy  Qhost,  are  all 
signs  of  whose  implied  similanties  both  mem- 
bers are  easily  recalled  to  oonsciousness. 

The  ffpnbols  of  the  unctmsdous,  however,  are 
based  npon  a  similarity,  only  one  member  of 
which  is  available  for  consciousness.  We  know 
tbat  our  conduct  is  socially  serviceable  or  not, 
very  frequently  witiiout  realizing  why  we  are 
drawn  towards  nnsoeial  acta  archaio  and 

antisocial  nature  of  the  nnoraudoua,  which  is 
omstantJ^  prompting  us  to  take  satisfaction  in 
acta  which  are  typical  only  of  the  lower  and 
more  remote  and  archaic  stages  of  the  evolution 
of  human  conduct.  According  to  this  modem 
view  of  symbolism  many  phenomena  hitherto 
unexplained  have  been  cleared  up.  Thus  much 
of  human  abnormality,  as  manifested  in  crime 
and  in  many  dlncaofin,  is  seen  to  be  but  the  otm- 
Bcious  membor  of  a  vymbclism,  the  other  mem- 
ber of  which  is  in  the  nnomsdons  and  is  fur- 
nishing the  Impulsive  force  whose  maladjustment 
to  the  requirements  of  human  society  as  at 
present  organized  is  the  cause  of  the  social  and 
mdividual  maladies.  Hystwia  is  thus  recog- 
nized as  a  regression  to  modes  of  mental  reaction 
on  the  stimulus  of  environment,  a  r^ession 
which  is  due  to  the  influence  of  the  unconscious, 
and  insanity  of  many  kinds  is  seen  to  be  an 
archaic  type  ot  oondnct  and  is  treated  accord- 
ingly and  with  increating  moeesB. 

Symbolism  is  most  iniwrtajit  in  the  history 
of  art,  especially  of  Christian  art  Obviously  no 
doctrine  of  rdigion  can  take  form  in  outward 
act  without  some  kind  of  sytnbolism;  and  ac- 
cordingly every  detail  of  the  ancient  Roman 
Catholic  or  Eastern  rites  is  so  planned  as  to 
suggest  to  the  worshiper  one  or  another  aqteet 
of  abstraet  tmth.  In  the  plan  and  eMutroetion 
of  the  older  churches  the  same  idea  is  carried 
out  as  in  their  em^lorm  shape.  Early  Chris- 
tian art  represented  Jesus  under  numerous  sym- 
bols, among  the  commonest  beinff  the  lamb,  the 
flab,  and  tiie  Qredc  letters  Alpha  and  Ome^a 
(the  banning  and  the  end).  Similarly,  the 
olive  branch  denoted  peace;  the  palm,  tri- 
umph; and  the  andior,  faith  or  hope.  In  lateo: 
art  each  one  of  the  saints  depicted  may  be  rec- 
ognised by  some  appropriate  symbol,  e.g.,  St. 
Andrew  by  a  cross  in  the  shape  of  an  X,  or 
St.  Dominic  by  the  lily  and  the  star  above  his 
fordiead.  Consult:  C. E. Clonent  (Mrs.  Waters), 
Hmdbook  of  Legendary  and  Mythologioal  Art 
(ISth  ed.,  Boston,  1883);  R.  P.  Knight,  The 
Symholie  Language  of  Ancient  Art  and  My- 
thology (new  ed.,  Kew  York,  1892) ;  M.  A.  Pot- 
tenger,  i8ym&oI*m»  (Saenunento,  Cal.,  I90S) ;  M. 
ETTMior.  Bwmf  i»  Art  (New  York,  1908); 


Harold  Bayley,  The  Loat  Lattgitage  of  BymhoU 
iam  (2  vols.,  Philadelphia,  1913);  H.  Silberer, 
Probleme  dor  Mygtik  und  ihrer  Symbolik  (Vi- 
enna, 1914) ;  White,  "Symbolism,"  in  Paycho- 
analytic  Revieio  (New  York,  1916). 

For  the  symbols  used  in  mathematics,  see  Snc- 
B0L8,  MATHEKA.ncAL;  FiKOB  Bticb«jsh;  and 
for  the  use  of  the  term  **BymboliBm"  in  a  re- 
stricted literaiT  soise,  see  Stmbolists.  Por 
words  as  symbols*  see  Sexasioloot.  For  tiie  use 
of  the  fish  as  a  iiymbol  of  Christ,  see  Ichthts. 

snCBOLZSlE,  FiiieB.    See  FnroB  Sth- 

BOUSU. 

SYX'BOLISTS.  The  name  of  a  class  of 
writers  which  sprang  up  after  1880  notabW  in 
France  imd  in  connection  with  verse.  The  Sym- 
bolists regard  symbolism  as  the  expression  of  an 
ideft  by  the  introduction  of  a  being  an  object 
merely  for  tiie  purposes  <d  wa&  vxpreuAon.  13ie 
chuactwisUo  means  are  the  all«ory,  transpod- 
ti<m,  and  allusicm.  Hie  Symbolists  were  in  ef- 
fect reactionists  against  r^ism.  They  ccmcem 
themselves  with  graeral  truths  in  contrast  with 
actualities.  They  court  eruditi<m,  adore  the 
metaphysical  and  mysterious,  and  esi>ecially  ex- 
alt the  magic  power  and  chann  of  muuc.  Identi- 
fied with  the  influmce  of  Wagner,  they  mdk  mnsie 
in  language  and  accordingly  the  soaoronsness  of 
words;  they  suggest  but  do  not  name.  Dreams, 
visions,  and  mythological  tales  are  their  proper 
subjects,  and  lyricism  their  favorite  form  of 
poetic  expression.  In  their  aim  to  unify  and 
blend  the  arts  and  the  functions  of  the  senses, 
the  extremists  among  them,  like  Arthur  Rim- 
baud, associated  the  vowels  with  colors,  etc.  The 
metrical  reforms  of  the  FVmeh  Symbolists  have 
resulted  in  making  French  verse  more  free,  more 
subtle,  intimate,  and  musical.  The  Symboliste, 
despite  vagaries,  have  left  a  permanent  and  de- 
sirable mack.  Their  general  Influence  has  been 
for  the  exclusive,  the  refined,  the  delicate,  and 
the  mystic  beauties  of  the  supernatural.  Their 
verse  has  represented  idealism,  religious  senti- 
ment, a  return  to  the  ancient,  and  an  inherent 
preforenoe  for  mAenm  or  tetalistie  themes.  Ver- 
laine,  Blallamifi,  and  Maeterlinck  are  tiie  most 
noteworti^  of  ih»  Frendi  and  Belgian  Symbol- 
ists. Am<«g  Symbolist  ]daya  those  of  De  Corel 
may  be  noted.  Symbolism  reaches  also  into  the 
domain  of  contemporary  painting.  (See  Paikt- 
roa,  Modem  Painting.)  The  term  Dtoident 
began  to  be  derisively  applied,  in  France,  about 
1882  to  the  group  of  young  poets  who  later 
called  thmselvea  Symbolists.  The  word  Sym- 
bolist represents  all  that  proved  to  be  durable 
in  d^oadentitme. 

The  term  d4oadmt  Is  sometimes  used  to-day, 
loosely,  to  designate  by  wav  of  ridicule  all  mod- 
ern writers,  like  Ibsen  and  IXAnnuntio,  whose 
themes  at  times  have  been  atavistic,  their  char- 
acters  degenerate,  and  their  theories  of  art  more 
or  less  subversive. 

The  Young  Symbolists  or  Dficadent  poets,  as 
they  called  tiiemselves,  in  France  merit  distinc- 
tive notice  for  the  rOle  whidi  thsj  played  in  c<m- 
nection  with  the  develcnpment  m  the  Symbolist 
school  or  movement.  Their  literature  may  be 
said  to  have  been  bom  of  the  demoniacism  of 
Baudelaire,  the  exaggerated  realism  in  Zola,  the 
haugbty  pessimiBm  and  gorgeous  indifference  of 
Leconte  de  Lisle,  and  the  overreflnii^  neurosis  of 
the  Goncourts,  against  all  which  influences,  ex- 
cept that  of  Baudelaire,  the  Decadents  neverthe- 
less revested  wholly  or  in  part  like  unnatural 
children.    As  for  Baudelaire,  th^  adoringly 
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adopted  him  ae  their  particular  sire  and  model. 
Their  more  immediate  avatars  were  Verlaine  and 
Hallarmtf.  Among  the  IWcadoiti  of  Paris  there 
devdoped  two  gweral  groups.  The  less  serious 
class  associated  thrir  verse  with  the  duuuon  pop- 
uUure.  Thejr  did  not  rtirink  from  repulsive 
themes,  brutol  cochonneriet.  Rabelaisian  wit, 
the  authors  glorying  in  the  extravaganzas  of 
eccentrics  writing  for  the  pavement  public. 
Their  songs  were  put  forUi  in  all  sorts  of  loose, 
unkempt  forms  of  verse.  To  whet  their  own 
morbid  in^irationfi,  they  drank  absinthe  and 
used  hashish  and  morphine.  They  celebrated 
the  effects  of  diss^tion  and  disease  and  were 
proud  to  belong  among  the  poitet  mowKta.  Th^ 
were  noisy  poseurs,  often  most  ingenious  and 
clever  and  always  surprising.  Their  caffis,  not- 
ably the  Chat  Noir,  were  long  frequented  by  a 
public  greedy  for  the  latest  seaisation. 

It  was  the  more  serious  class  of  Parisian  Deca- 
dents who  became  a  part  of  the  Symbolist  move- 
ment. They  were  the  delicate  and  aristocratic 
brothers  of  the  song  writers.  Huj  reflected  the 
same  traits  and  motives,  but  in  a  more  fine* 
grained,  literary,  and  enlightened  manner  and  in 
the  higher  forms  of  verse.  Th^,  too,  identified 
themselves  with  urban  life  and  exalted  its  facti- 
tious Btimulati<mB  and  the  elaborate  and  refined 
corruptions  of  an  excessive  or  declining  civiliza- 
tion. They  disdained  the  natural,  the  simple,  the 
rural,  the  healthful.  They  were  rare  esthetes, 
dwdling  in  Baudelaire's  "artificial  paradiasi," 
with  anunic,  satiny  complexions,  victims  of 
goaded  nerves,  supreme  egoists,  in  search  of  the 
unusual,  the  abnormal,  and  the  difficult.  They 
prided  tb^selves  on  being  Mcanit  mysft/Ioo- 
teurs  and  were  distinguished  by  maladive  airs 
and  effeminate  graces.  What  few  ideas  these 
poets,  in  their  effaced  cult  of  Hartmann  and 
Buddhism,  harbored  and  eocpressed,  were  volun- 
tarily involved  in  n^sUo  ocnuplezily,  in  obsen- 
rantism.  They  wished  to  substitute  Kosatlcms 
for  ideas  and  art  for  morals.  Thdr  theories  and 
practices  in  the  more  intimate  matter  of  tiie  art 
of  poetry,  however,  stood  out  as  interesting  and 
original.  It  was  their  aim  always  to  suggest 
and  to  mask,  never  to  name  or  expose.  They 
employed  the  semieffecte,  the  neutral  tones,  and 
relied  on  pale  motives,  evaporative  nuances,  and 
on  lingering,  caressing  extenuations  of  results. 
More  MmspicuouB  was  their  ambitious  confusing 
of  the  functions  of  the  senses,  inriating  <m  color 
in  music  and  on  music  In  color,  and  finding 
forms  and  perfumes  in  both.  Their  main  pur- 
pose in  this  sphere  was  to  interprrt  anotions  as 
music  and  to  marry  it  to  poetry,  as  devot^ 
Wagneriana  The^  sought  to  wed  the  flow  of 
harmonies  to  liquid  verse,  to  emphasize  floating 
indecisions  and  extremely  mobile  senauousnesses, 
earning  thereby  the  name  of  IMiquescents.  In 
all  this  th^  courted  the  neurotio,  uie  psydiical, 
the  supernatural,  and  reacted  against  the  mate- 
rialistic and  plastic  cults  of  the  realists  and  the 
Pamaasians. 

The  most  tan^ble  of  their  innovations  lay  in 
their  forms  of  verse — their  vera  briait — in  which 
they  displayed  attempts  at  blank  verse  or  rhymed 
prose  and  strove  to  expand  the  formal  and  con- 
tracted limitations  of  French  versification.  They 
wrote  "familiar  alexandrinei^'  and  verse  of  more 
than  12  feet;  they  discarded  the  ctesnra  at  Uie 
hemistich,  and  the  alternating  process  of  male 
and  female  rhymes.  In  fact,  rhymes  and  fixed 
forma  were  generally  abandoned  for  assonances, 
cadences,  repetitions,  and  for  polymorphous  lines 


which  were  meant  to  be  the  tonal  and  visible 
counterpart  and  representation  of  the  themes 
versified. 

The  IMcadents  of  Paris  were  specifically  little 
more  than  curiouties;  but  in  todr  connection 
with  symbolism  they  were  not  without  effect  od 
literature  imd  art.  Indeed,  it  may  almost  be 
said  that  the  IMcadents  were  merdy  the  Sym- 
bolists who  failed.  Among  those  who  have  been 
for  one  reason  or  another  or  at  various  times  as- 
sociated in  France,  in  the  public  mind,  with  d^- 
oadentiante  may  he  mentioned  (to  name  a  few 
among  many)  Maurice  Barris,  De  lUfpiier,  Gus- 
tave  Kahn;  the  two  Bd^^ans  Maeterlindc  and 
Rodenbadi;  the  Qreek  Mor^as;  Uie  Americans 
Viel6-GrifBn  and  Stuart  Merrill.  The  Thtttre 
Libre  was  also  to  some  extent  identified  with 
Dfcadents.  In  other  oontinoital  countries  may 
perhaps  be  cited  the  Swede  Ola  Hansson,  ttie 
Norw^;ian  Hjalmar  Christiansen,  the  Austrian 
Hermann  Bahr.  In  England  Aubrey  Beardsley 
(q.v.),  with  his  fantastic,  imwholesome  picto- 
rial art,  was  considered  a  craupieuous  Decadent. 
There  have  been  no  very  characteristic  echoes  in 
English  poetry,  because  blank  verse,  vers  liWt, 
etc.,  were  not  new  to  it.  C<ai8ult:  O.  Pdlissier, 
Efmdes  de  Htt^rature  oontetnporame  (Paris, 
1898) ;  Arthur  Symona,  The  Symbolitt  MovetMKt 
in  lAterature  (London,  1890) ;  Grustave  Kahn, 
Bymbolistea  et  dSoadents  (Paris,  1902) ;  Andrfi 
Barre,  Le  gymboUame  (ib.,  1911);  'BLimj  de 
Gourmont,  Le  liore  dea  masques:  portraits  tym- 
hoUstet,  glotes  et  documents  sur  les  ^crivains 
^him-  «t  (TMyourcrAtti  (2  rcls.,  lb.,  1914).  See 

STMBOLS,   Matoxicatical.     The  various 
and  abbreviations  used  to  facilitate  mathe- 
matical expreaaitm.   Thqr  are  of  tb»  following 

kinds: 
Of  value. 

Hindu  and  other  numerals.  See  NuiCBaLB. 

Of  operation. 

Addition,  +,  X. 
Subtraction,  — . 

Multiplication,  as  in  a  X  ^  «'&,  (a  -f-  &), 
[a  or  al 

Division,  aa  In  a  h-  b,  mth,  a/b,  (p-*  » 

%  (per  cent,  per  C,  per  hundred,  as  in 
8%=itff)-  Similarly,  Vm* 
thousand,  per  M. 
Involution,  as  in  a*. 

Evoluti<ni,  aa  in  0^  or 
Differmtlalim,  d,  9,  D. 


Int^atim, 

oial  coefficient  for 
n(n-l)  (n-jfc+1) 


Bin<xnia] 


Of  function, 
/(as),  F{x),  for  /  —  function  of  ae,  P  — 
function  of  a;  ^  (iv,  y,  ■  ■  •  •)>  for  phi-func- 
tion of  m,  y,  

Of  quality. 

Positive  number,  4-  (^■ 
N^ative  numbo",  —  a. 
Absolute  value,  \a\.  ^_ 
Imaginary,  oi  fox 

Decimal,  as  in  3.2  (U.  S.),  3-2  (En^and),  8,2 
(CimtinCTtal). 

Of  relation. 

Equality,  =.  ::. 


Digitized  by 


Google 


8THB0LS 


757 


STKZKGTON 


Indeatity,  ^ . 

Inequality,  as  in  a<b  (a  less  than  h), 
a  >  6  (a  greater  than  6),  a  <  b  (a  not 
less  than  6),  a  ^  6  (a  not  greater  than 
b),  a  %  6  (a  not  equal  to  &). 
Of  continuation. 

 08  in  o,  rf,  o^,  

Of  deduction. 
V  (since). 
.*.  (therefore). 
Of  aggregation. 

(  ).  IhW, — . 

Of  denominate  numbers,  as  in  910,  3°  4'  15'' 

(d^ees,  minutes,   seconds),  £20  3b.  2d. 

(pounds,  shillings,  pence),  cwt.  (100  lbs.), 

and  various  abtHreriationB. 
Of  geometry. 

^  d  (angle,  angles). 

J.  (perpendicular  to). 

II  (parallel  to). 

or  =>  (congruent  to). 

'V  (similar  to). 

=:  (approaches  as  a  limit). 

A,  A  (triangle,  triangles). 

O,  <S>  (circle,  circles). 

□  .  B  (square,  squares ). 

Cj,  Qj  (rectangle,  rectangles). 

CJ,  37  { parallelogram,  paralldograms) . 
(arc). 

a  (radians). 
The  question  of  the  ori^n  and  development  of 
mathematical  symbols  is  a  large  one,  and  science 
has  not  yet  givra  satisfactory  answers  at  many 
points.  The  probable  origin  of  the  remarkable 
digits  1  ....  9  is  discuMed  under  Ndvebals. 
The  orif^  of  zero  is  unknown,  there  being  no 
aathmtio  record  of  its  history  before  400  A.D. 
The  extension  of  the  position  eyetem  below  unity 
is  attributed  to  Sterin  ( 1 585 ) ,  who  called  tenths, 

hundredths,    thousandths  primes,  .  .  ae- 

kondes,  terzea,  and  wrote  subscripts  to  denote  tfae 
orders;  thus,  4.628  was  written  4(,)  6(,)  2(,) 
8(i).  But  Pellos  (1492)  used  a  period  to  set 
off  the  decimal  part  of  a  number,  and  a  bar  was 
used  for  this  purpose  by  Rudolff  (1626).  Cardan 
(1639),  Cataneo  (1546),  and  various  other  writ- 
ers. The  first  man  who  seems  to  have  fully 
comprehended  the  significance  of  tiiis  separation 
of  the  integral  and  decimal  parts  was  Rudolff, 
in  whose  ExempelbUchlt  of  1530  an  example  in 
compound  interest  is  solved,  and  full  use  ia  made 
of  the  decimal  fraction.  Kepler  (1571-1630) 
used  the  comma  to  set  off  the  decimal  orders, 
and  Bfirgi  (1552-1632)  and  Pitiscus  (1612)  in 
their  tables  used  the  decimal  fraction  in  the 
form  0.32,  3.2,  but  th^  also  used  other  methods 
of  indicating  decimals.  Although  the  early 
Egyptiane  had  symbols  for  addition  and  equality, 
and  the  Greeks,  Hindus,  and  Arabs  symbt^s  for 
equality  and  for  the  unknown  quantity,  from 
earliest  times  mathematical  processes  were  cum- 
bersome for  lack  of  proper  symbols  of  operation. 
The  expressions  for  such  processes  were  either 
written  out  in  full  or  denoted  by  word  abbrevi- 
ations. Tfae  later  Gredcs,  the  Hindus,  and  Jor- 
danus  indicated  addition  by  juxtaposition;  the 
Italians  usually  denoted  it  by  the  letter  P  or  p 
witii  a  line  drawn  through  it  to  dietinguieh  it 
as  an  operation,  but  their  symbols  were  not  xmi- 
form.  Pacioli,  for  example,  sometimes  used  p 
and  sometimes  e,  and  Tartaglia  commonly  ex- 
pressed the  (^ration  by  ft.  The  German  and 
English  algebraists  introduced  the  sign  +>  but 
spoke  of  it  as  signum  oddttomm  and  flrst  em- 
ployed it  only  to  indicate  excess.  Subtraction 


was  indicated  by  Diophantus  by  the  symbol  'j^ 
The  Hindus  used  a  dot,  while  Itdian  alge- 
braicta  denoted  it  if  or  m  with  a  line  drawn 
tiirough  the  letter.  The  symbols  m  and  <fe  were, 
however,  used  by  Pacioli.  The  German  and  Eng- 
lish algebraists  were  the  first  to  use  the  presoit 
symbol  and  described  it  as  tigmtm  auhtractorum. 
The  symbols  and  —  appeared  first  in  print 
in  an  arithmetic  of  Widman  (1489).  The  sym- 
bol X  for  "times"  is  due  to  Oughtred  { 1631 ) . 
To  Rahn  (1669)  is  due  the  sign  -t-  for  divi8i<m 
used  in  the  English-speaking  countries ;  Harriot 
(1631)  used  a  period  to  indicate  multiplication, 
and  Descartes  (1637)  used  juxtaposition.  Leib- 
nitz in  1688  employed  the  sign  n  to  denote  mul- 
tiplication and  w  to  denote  division.  Divisiim 
among  the  Arabs  was  designated  variously  by 

»  ~  &,  a/h,  |,  but  Clainuit  (1760)  made  famil- 
iar the  form  a :  h.  Descartes  made  popular  the 
notatim  a*  for  involuticm  and  Wallis  defined  the 
negative  exponent.  The  symbol  of  equality,  =, 
Is  due  to  Reoorde  (1557),  and  the  symbols  >,  <, 
for  greater  than  and  less  than,  originated  vitii 
Harriot  (1631).  Vi«U  (1691)  and  Oiraid 
(1629)  introduced  various  ^robols  of  aggrega- 
tion. The  symbol  oo  for  infinity  was  first  em- 
pl<7ed  by  Wallis  in  1666.   The  symbols  of  dif- 

feroitiatiML  da  and  of  integration  ^  as  used  in 

calculus  are  due  to  Leibnitz,  as  is  also  the 
bol  for  similarity,  as  used  in  geometry.  The 
symbolism  ft,  /,  F,  as  used  in  theory  of  functions, 
is  due  to  Abel.  Ccmeult  M.  B.  Cantor,  Vorlea- 
ungm  Uher  eeaehiela«  der  MatheTnaHk  {2d  ed., 
Leipzig,  1900) ;  "VorscUflge  znr  Vereinheitlich- 
ung  der  mathematischen  Bezeichnungen  im 
Schulunterricht,"  in  the  Schriftm  dea  deutschm 
Auuohuaaet  fUr  den  mathemati«^ten  vnd  natur- 
tnaaeneohaftliohm  Unterricht  (ib.,  1913),  wlure 
an  extended  list  of  symbols  is  giv^. 

SYMBOLS  OT  THB  TOXTB  EVANGEL- 
ISTS. See  EVAITQEXISTS,  StUBOLS  or  THE 
FOPB. 

8Y1CE,  Sim,  Ji.in»  (1799-1870).  A  Scot- 
tish surgeon,  bom  in  Flf^  and  educated  at 
the  University  of  Edinburjfh.  He  was  lecturer 
(1823-32)  and  professor  (1833-69)  of  surgery 
at  his  alma  mater,  after  having  served  as  Sem- 
onstraior  under  Liston  and,  for  a  short  time, 
as  the  latter's  successor.  He  was  the  inventor  of 
the  mackintosh  waterproof  cloth.  He  was  clini- 
cal professor  from  1829  to  1833  in  Minto  House 
Hospital,  which  he  founded  at  his  own  expense. 
In  1861  he  was  appointed  surgeon  in  ordinary  to 
the  Queen  in  SeoUand.  He  was  one  of  the  ablest 
teachers  and  operative  surgeons  of  his  time.  He 
devised  resection  of  the  joints,  Byrne's  ampu- 
tation of  the  foot,  and  excision  of  the  lower  jaw. 
Syme  was  the  father-in-law  of  Lord  Lister  (q.v.). 
He  was  the  author  of  many  valuable  works,  in- 
cluding The  EcBoiaion  of  Disetued  Joints  ( 1831) ; 
Principles  of  Surgery  (1832;  Ger.  trans.) ; 
Dtaeuea  of  the  Beotvm  (1838) ;  Pathology  and 
Practice  of  Surgery  (1848);  Stricture  of  the 
Urethra  and  Fistula  in  Perineo  (1849;  2d  ed., 
1855).  Consult  R.  Paterson,  Memorials  of  the 
Life  of  James  Syme  (EMinburgh,  1874). 

STMINaTON,  dm^ng-ton,  William  (1763- 
1831).  A  Britirfi  inventor,  bom  at  Leadhills. 
In  1786  be  constracted  a  working  model  of  a 
steam  road  carriage,  and  afterward  patented  a 
steam  oiglne  in  whidi  he  obtained  rotary  motion 
by  chains  and  ratchet  wheels.   In  1788  he  and 
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Patrick  Miller  used  an  engine  conutructed  on 
the  lines  of  this  patent  to  propel  a  Bmall  pleas- 
ure boat  on  Dalswinton  Loch.  In  the  following 
year  they  experimented  on  a  larger  scale  on  the 
Fortii  and  Clyde  Canal  and  suoceeded  in  attain- 
ing a  speed  of  7  milM  an  hoitr.  As  the  type 
of  engine  used  vas  imperfect,  however,  Syming- 
ton in  1801  patented  another  in  which  a  pistim 
rod  guided  by  rollers  was  connected  by  a  rod  to 
a  crank  attached  to  the  paddle-wheel  shaft.  In 
the  following  year  he  fitted  out  a  boat  called  the 
Charlotte  Dundas,  which  proved  able  to  tow  two 
barges  a  distance  of  19^  miles  in  six  hours. 
The  Dolce  of  Bridgewater,  Symfauton's  patron, 
was  so  well  pleased  with  the  boat  that  he  ordered 
eig^t  others  to  be  ccmstructed.  Unfortunately 
the  Duke  died  soon  afterward,  the  order  was  can- 
celed, and  Symjngton  died  in  poverty. 

STKMACHIT^  shn'mA-kOs.  Pope,  498-614. 
He  was  born  in  Sardinia,  and  was  chosen  to  fill 
the  vacancy  left  by  the  death  of  Anastasius  II. 
A  minority,  however,  of  the  Byzantine  faction, 
set  np  as  a  rival  the  urehlpresl^ter  Lanremtlua. 
As  a  result  of  the  schism  bloody  encounters  todc 
place,  and  the  Ostrogothic  King  Theodoric,  al- 
though an  Arian,  was  appealed  to  and  gave  his 
voice  for  Symmachua.  Theodoric,  being  again 
appealed  to,  caused  the  Bishop  of  Altinum  to 
adminiater  the  affairs  of  the  Church  for  a  time 
and  left  the  decision  to  a  synod.  In  its  fourth 
session  the  synod  (502)  finally  decided  in  favor 
of  Synunachus.  In  vindication  ol  the  action  of 
the  miod  the  deacon  Ennodius,  aiterwaM  Bishop 
of  ticinium  (Pavia),  gave  clear  expression  to 
the  principle  that  the  Pof^  (Ennodius  is  am<«g 
the  first  to  limit  this  title  to  the  Bishop  of 
Rome)  is  above  every  human  tribunal  and  is  re- 
sponsible only  to  God  himself.  lAter  councils 
during  Symnuuhus'  pontificate  condemned  all 
interference  of  laymen  In  the  election  of  popes 
and  regulated  the  diqwaition  of  goods  belonging 
toJAe  Church. 

SnOCACHttS,  Gbhk  Vebsioic  of.  See 
BiBiE,  Veniotu)^ 

BTnOLLCSUSf  QmnTDS  Attbelius  (e.845- 
410).  A  Roman  orator,  scholar,  and  statesman. 
He  was  educated  in  Oaul,  and,  after  holding  sev- 
eral lesser  offices,  became  prefect  of  Rome  (384) 
and,  seven  years  later,  consul.  A  sincere  pagan 
in  an  age  when  classic  paganism  was  almost  ex- 
tinct, he  proved  a  pattern  Of  its  virtues  and 
strove  to  r^in  for  It  a  place  of  honor  in  the 
state,  ^mmaehus*  octant  writings  conrist  of 
10  books  of  letters  (Epietolarum  Libri  X)  and 
the  fragments  of  nine  orations.  The  beat  edi- 
tions of  Symmachus'  entire  works  are  by  Seeck, 
in  Monumenta  Oermania  Higtorica:  Auotore* 
Antiguusimi,  vol.  vi  (Berlin,  1883),  and  KroU 
(Leipzig,  1893).  Consult:  Morin,  Etude*  tur 
la  vie  et  lee  4orit9  de  Bymmcque,  prifet  de  Rome 
(Paris,  1847) ;  Sir  Samuel  Dill,  Roman  Bociety 
m  the  Latt  Century  of  the  Western  Empire  (Lon- 
don, 1899 ) ;  T.  R.  Glover,  Life  and  hettert  in 
the  Fourth  Century  (London,  1901);  Martin 
Schanz,  Oeeohichte  der  rdmiedhen  Litteratur, 
vol.  iv,  part  i  (2d  ed.,  Munich,  1914) ;  M.  S. 
Dimsdale,  A  History  of  Latin  Literature  (New 
York,  1915). 

SYVKETBY  (Lat.  sjfmmetria,  from  Gk. 
mftturpla,,  from  vinfuffpst,  »ymmetro$,  having  a 
common  meaanre) .  A  term  used  In  geometry  to 
express  a  characteristic  property  of  two  congru- 
ent or  quasicongruent  figures  which  have  a  cer- 
tain relation  with  respect  to  a  point,  line,  or 
plane.  Two  systems  of  points.  Aw  Bu  Cu  .  .  .  ■> 


At,  B„  Ot,  .  .  .  .,  are  said  to  be  symmetric  with 
reflect  to  an  axis  when  all  lines  At  At,  Bt 
Bi,  ....  are  blMcted  at  rl^t  aqglea  1^  that 


wm  aasncr  to  am  abs. 


axis.  Two  figures  are  said  to  be  symmetric  with 
respect  to  an  axis  when  their  systems  of  points 
are  symmetric  with  respect  to  that  axis.  A 
flgure  is  said  to  be  symmetric  with  respect  to  an 
axia  what  the  axis  dividM  It  into  two  qrmnwt- 


VO  A  OHRMU 


rie  figures.  Two  systems  of  polnta  Bu 

Cta  .  •  •  -t  aiidAa,^Cj,  are  said  to  be  mn- 

metric  with  respect  to  a  centre  O  when  all  Imea 
Ai  A„  Bi  B»  Ci  Cs,  .  .  .    are  bisected  0. 


BTifmmcu  TBiAjraus. 

Two  figures  are  said  to  be  symmetric  with  re- 
spect to  a  centre  when  their  systems  of  polnta 
are  symmetric  with  respect  to  that  centre.  For 
example,  in  the  figure  triangles  At  Bt Ot,A^B,0, 
are  symmetric  with  respect  to  O. 

Figures  of  three  dimensions  besides  being  sym- 
metric with  respect  to  an  axis  or  a  centre  may 
be  mmnetric  with  respect  to  a  plana.  For  ex* 
ample,  tiie  n>ha«  Is  symmetric  with  respect  to 
its  centre,  with  respect  to  any  diameter  as  axis, 
and  with  respect  to  any  diametrical  plane  as  a 
plane  of  symmetry.  Symmetric  polyhedral 
angles  may  be  considered  as  qua8ic<mgnient 
and  are  such  as  have  their  dihedral  anglee  equal, 
and  the  plane  angles  of  their  faces  wao  equal, 
but  arranged  in  reverse  order. 

Thus,  in  the  following  figure  V  and  y  are 
mnmetrie  trihedral  angles,  the  letters  showing 
the  reverse  arrangement.  Opposite  polyhedr^ 
angles  are  such  that  each  is  formed  by  producing 
the  edges  and  fooes  of  the  other  throog^  the  wt' 
tex,  ud  are  qrmmstric.   The  thecoy  of  sym- 
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metric  flgnres  Is  ckmdj  rdated  to  that  of  dmi- 
Uiiity  (q.T.). 

In  algebra,  an  algebraic  function  is  said  to  be 
nmmetric  with  respect  to  c^tain  letters  vben 
these  letters  can  be  intarehanged  without  chang- 


OfVOSITS  FOLTn- 

rau  AJCQua. 


ing  the  form  of  the  expression.  For  example, 
1^  4-  2^  +  V*  i*  ^pumetrie  as  to  »  and  be- 
cause  if  «  anid  y  are  intardumged  it  becranes 
y*  +  2yir  +  «*,  miidi  is  the  same  as  the  original 
expression. 

A  knowledge  of  symmetry  and  homogeneity 
(q.T.)  is  of  great  valoe  in  factoring.  For  exam- 
ple, to  factor /(a>,  y,  z)  —  +  y  (ai*  —  ip*) 
H-'Ctv*  — y*).  llie  expression  vanishes  for 
0  =  y,  heace  «  —  y  is  a  factor  by  the  rmainder 
theorem  ( q.T. ) .  But  f(m,y,z)  is  symmetric  with 
respect  to  as,  y,  2,  therefore  y  —  z,z  — are  also 
factors.  And  y,  z)  being  honwgaieous  of 
the  fourth  Aef^ea,  it  must  cfmtsin  another  factor 
of  the  first  degree;  bat  such  a  homogeneous  sym- 
metric factor  can  be  «  +  y  +  '  only.  Whence 
the  literal  factors  are  m  —  y,  y  —  z,  z  —  a, 
T  +  y  +  z. 

SnaCETBT.  The  general  tendency  in  ani- 
mals towards  a  symmetrical  arrangement  of 
parts.  Hius,  man  is  Ulaterally  symmetrical,  i.e., 
the  external  parts  or  limbs  are  arranged  in  pairs 
on  each  side  of  his  body.  So  with  the  anndid 
worms,  the  lobster,  centipede,  and  scorpion.  On 
the  other  hand,  this  symmetry  is  wanting  in 
some  of  the  internal  organs — ^tboae  which  are 
single.  Haeckel  has  elaborated  a  scheme  of  fun- 
damental forms  of  which  the  following  is  a 
summary. 

1.  AnamtU  or  symmetrioal  fonns,  with  no  fixed 
central  point  or  definite  axis  (many  Protosoa 
and  most  sponges). 

2.  Bomawial  or  aphtriodl  animals  hare  the 
fundamoital  shape  M  a  sphere,  the  parts  of  the 
body  being'  arranged  concentrically  around  a 
fixed  central  point  (a  few  si^erieal  Protofoa, 
chiefly  Radiolaria). 

3.  Monamal  or  R<tdial  Symmetry. — In  polyps, 
owing  to  thar  bectmiing  fixed  in  larval  life,  the 
digestive  eanal  opois  upward,  the  parts  being 
arranged  around  the  single  or  main  axis,  radi- 
ating from  it.  In  cross  section  the  radial 
symmetry  is  seen  to  be  very  marked.  The  parts 
are  like  re&itering  wedges  and  were  called  by 
Agassis  sphennneres  (oolenterates  and  sohiBO- 
derms). 

4.  Bilateral  Symmetrtf. — Here  the  parts  are 
symmetrically  arranged  on  each  side  of  the  main 
or  sagittal  axis  (annelid  worms,  arthropods, 
vertebrates). 

Internal  and  External  Segmentation.  This 
is  due  to  the  division  of  the  body  into  segments, 
indicated  externally  hy  inft^mga  of  the  in- 
t^ninait   (annelids,  tapeworms,  arthropods). 


The  external  signs  of  segmentation  may  be  ef- 
faced or  wanting.  Thus  in  man  the  body  is 
segmented  only  internally;  in  the  lancelet  the 
muscles  are  arranged  segmentally  and  can  be 
seen  mi  the  outside  of  the  body.  In  tiie  sanelid 
wrams  (earthworm,  etc)  not  only  Is  the  body 
ssgmented  etstemally,  bearing  seta  or  parapodia 
on  each  segment,  but  the  nerve  ganslia,  nephridla, 
or  s^mental  organs,  the  vucmar  arches  or 
transverse  arteries,  and  the  septa  of  the  body, 
i.e.,  the  partitions  between  the  s^iments,  are  re- 
peated metamericallv. 

Homonomous  ana  Heteromeroos  Segmenta- 
tion. The  earthworm,  the  gall^  worm  (JuJm), 
and  the  centipedes  afford  examples  where  tiie 
trunk  serrate  are  for  the  most  part  alilEe  in 
size  and  appearance,  and  bear  similar  loeonuKUve 
seta  or  jointed  appendages.  In  most  Crustacea 
and  insects,  as  well  as  in  the  hi^ier  vert^rates, 
heteronrany  prevails.  Homonomy  is  character- 
istic of  the  more  primitive  forms,  hetercmomy 
of  later  more  specialized  types.  Thus,  the  trans- 
fer of  parts  houlward  in  crabs  (eephalizatitm), 
due  to  the  excessive  development  of  certain  of 
the  head  segments  sad  the  atn^y  of  those  be- 
hind, brings  about  a  decided  irregularity  in  the 
sise  and  uape  of  the  segments.  Heteronon^  is 
thus  accompanied  by  a  divium  of  physiological 
labor  due  to  the  qieciallzation  of  the  segments 
and  their  appenda^.  It  is  owing  to  the  hyper- 
trophy of  certain  segments  and  partial  or  total 
reduction  and  even  in  some  cases  loss  of  segments 
or  portions  of  s^^mmts,  with  their  appendages, 
that  the  varied  ionns  of  artiiropods  are  prodiwed. 

SYJUCBTBT,  Law  or,  is  HnraBAtooT.  See 

MrWUBALOOT. 

STHONDS,  slmtinz,  JoRir  Addinoton  {1840- 
93).  An  English  critic  and  literary  historian, 
bom  at  Bristol,  Oct.  6,  1840.  From  Harrow 
he  passed  to  Balliol  College,  Oxford,  where  he 
graduated  with  distinction.  He  began  the  study 
of  law,  which  ill  health  compelled  him  to 
abandon,  setUed  at  Clifton,  and  began  literary 
work  bi  earnest.  Subsequently  he  passed  mui^ 
time  on  the  Continent,  and  for  several  years 
lived  at  Davos,  in  Switzerland,  always  in  un- 
certain health,  and  often  in  imminoit  danger 
of  a  complete  breakdown.  Our  Life  in  the  8u?ias 
Bighlands  (1891)  tells  charmingly  of  his  moun- 
tain home.  He  died  in  Rome  April  19,  1893. 
Symonds's  reputation  rests  m^ly  on  The  Bia- 
tory  of  the  Italiam  Beiuuaeamoe  (7  vols.,  1875- 
86)  and  the  excellent  translations  of  the  Vita 
di  Bmvenuto  Cellini  (1887)  and  the  Sonnetg  of 
Miohelangelo  and  Campait^la  ( 1878 ) .  Other 
striking  books  are  the  Introduction  to  the  Study 
of  Dante  ( 1872 ) ;  Shakeepear^e  Predecessors 
(1884);  Eseaye  Speculative  and  Suggeetive 
(1890) ;  In  the  Key  of  Blue  (1893) ;  and  Walt 
Whitman  (1893).  Symonds  also  contributed  to 
the  "English  Men  of  Letters"  a  life  of  Shelley 
(1878)  and  o^e  of  Sir  PhiUp  8tdn<9-  (1886). 
Besides  all  these  and  much  other  miscellaneous 
work,  he  composed  a  considerable  body  of  verse, 
admirable  in  technique  but  wanting  in  inspira- 
tion. This  includes  Many  Mooda  (1878),  Jtew 
and  Old  (1880),  Animi  Figura  (1882),  and 
Vagahunduli  Libeltua  (1884).  Both  his  verse 
and  his  prose  show  the  thorough  interpenetration 
of  bia  nature  by  the  culture  and  the  ideals  of 
the  Raiaissaace  period  with  which  he  was  so 
familiar.  He  was  c^brated  as  a  ftucinatiog 
conversationalist;  Stevenstm,  who  passed  scune 
time  at  Davos  with  bim,  has  commemorated  him 
in  the  essay  on  "Talk  and  Talkers'*  in  ifemorfet 
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and  Portraits,  under  the  name  of  Opalatein, 
Consult  also  the  biography  by  Horatio  Brown 
(London,  1896),  and  V.  Brooks,  J.  A.  Bgnumd*: 
A  BiograpMota  Study  (New  York,  1914). 

STjEONS,  Blrn'onz,  Abthub  (1866-  ).  An 
English  author,  born  in  Wales.  He  attended 
several  private  schools  and  traveled  In  France 
and  in  Italj.  He  wrote  for  the  Athenaum 
and  the  Saturday  Review,  and  was  editor  of  the 
short-lived  Savoy  (1896).  As  a  literary  critic, 
Symona  is  seen  to  advantage  in  Btudiet  in  Two 
Lttorofure*  (1897),  dealing  with  contemporary 
English  and  French  writers.  These  essays 
possess  a  charm  and  finish  recalling  Walter 
Pater.  He  published  also:  An  Intro^iation  to 
the  Study  of  Browning  (1886);  The  Bymboliat 
Movement  in  Literature  (1899) ;  Cities  (1903) ; 
Studies  in  Prose  and  Verse  (1904);  Spiritual 
Adventures  (1905);  Studies  in  Seven  Arts 
(1906);  WUliam  Blake  (1907);  and  The  Ro- 
mantio  Jf orement  in  English  Poetry  ( 1909 ) .  His 
verse  comprises:  Days  and  Jfights  (1880);  Sil- 
houettes (1892) ;  London  Nights  (189S) ;  Amorf* 
Tiotima  (1897);  Images  of  Good  and  EvU 
(1900) — all  showing  a  marked  influence  of  the 
school  of  French  Symbolists.  His  Collected 
Poem*  (1901)  contains,  with  some  new  veraes, 
all  be  wished  to  preserve  from  earlier  volumes. 
In  1913  appeared  The  Knave  of  Hearts:  189^ 

1908  (poems),  in  1015  Tragedies,  in  1916  Ft^- 
ures  of  Several  Centuries.  Consult  P.  E.  More, 
Shetbume  Etsavt  First  Beriea  (New  Yorl^ 
1904). 

BTMOSB,  (GBOBas)  Gak>reb  (1861-  ). 
An  American  landscape  painter.  He  was  bom 
in  Chicago,  and  studied  at  the  Art  Institute 
there,  and  in  Paris,  Munich,  and  London.  His 
work,  which  represents  chiefly  snow  scenes,  dis- 

Elays  decided  technical  ability,  carefully  re- 
tted masses,  and  excellent  composition,  but  a 
somewhat  limited  oolor  scheme.  Good  ezampleB 
are  to  be  found  in  most  public  museums,  includ- 
ing "Winter  Sun"  and  the  "Top  of  the  Hill  and 
Beyond"  in  the  Chicago  Art  Institute;  "Opales- 
cent River"  in  the  Metropolitan  Museum,  New 
York;  "Snow  Clouds,"  Corcoran  Art  Gallery, 
Washington;  "Snowclad  Fields  in  Morning 
Light,"  Toledo  Museum;  and  "Sorrow,"  Cincin- 
nati Museum.  Later  works  are  "Winter  Eve- 
ning" (1014)  and  "Melting  Snow"  (1916).  In 

1909  he  was  awarded  the  Gameffie  prize  the 
National  Academy  of  Design,  of  which  he  vras 
elected  a  member  in  1911.  He  received  the 
prize  and  gold  medal  awarded  by  the  National 
Arts  Club  in  1912,  and  in  1914  was  elected  to 
the  National  Institute  of  Arts  and  Letters. 

8TH0KS,  Gbjobge  James  (1838-1900).  An 
English  meteorologist,  bom  in  London.  From 
1857  until  his  death  he  was  meteorolc^cal  re- 
porter to  the  r^strar-general,  and  after  1860 
issued  39  annual  volumes  of  statistics  (British 
Kainfall)  on  observations,  at  first  from  168  sta- 
tions in  England  and  Wales,  but  finally  from 
3528  stations  in  Great  Britain  and  Ireland.  In 
1863  he  started  the  issue  of  a  monthly  rain 
circular,  which  in  1866  developed  into  the 
Monthly  Meteorological  Magazine.  Symons  was 
president  of  the  Meteorological  Society  in  1880 
and  in  1900. 

SYHOMfl  DISK  TOEAmm  ANT>  FUI«- 
VBBIZEB.  See  GsnvDiHo,  CbnsHina,  Aim  PnL- 

TEBIZINQ  MACniNEBT. 

STMTATHETaC  DTK.    See  Ink. 

SYMPATHY.  Literally  a  feeling  tc^ether, 
a  feeling  for  or  with.   The  term  is  used  to  de- 


note both  the  various  modes  in  which  a  certain 
instinct  or  dispoeitim  is  cfusciously  realized, 
and  also  this  instiiiet  itself.  In  lower  forma 
of  animal  Ufa  the  instinct  i^ipears  in  the  tend* 
ency  to  em^regate  or  to  live  t(^;ether.  When 
the  instinct  is  first  represented  in  consciouaness, 
it  is  touched  off  by  a  perception,  and  its  realiza- 
tion is  a  feeling  or  emotion.  later  in  the  de- 
velopment of  the  human  organism,  the  primitive 
instinct  Is  reinforced  by  acquired  t^dencies 
which  result  from  continued  propinquity,  from 
the  entertainment  oi  similar  ideals  and  aspira- 
tions, from  communis  of  language,  customs, 
etc.  Ideas,  as  well  aa  pereepti&ns,  now  rdease 
the  diqraBition;  and  as  a  result  our  sympathies 
are,  as  we  sa;^,  broadened;  they  extend  beyond 
persons  to  animals  and  things.  Finally,  along- 
side of  the  fundamental  tendency  to  feel  with  or 
for,  there  develops  a  particular  tendency  to  feel 
in  the  place  of  another  person  or  thing.  This 
feeling  is  called  "empathy."  We  empathize,  e.g., 
when  we  become  the  hero  in  the  story,  when 
we  shrink  ticm  the  blow  given  to  another,  when 
we  feel  the  insecurity  of  a  column  which  ap- 
pears too  weak  to  t>ear  its  load.  The  distinction 
between  sympathy  and  empathy  cannot  always 
be  clearly  drawn;  we  often  sympathize  and 
empathize  at  one  and  the  same  time. 

Sympathy  is  sometimes  regarded  as  the  fnn- 
damental  social  instinct;  and  when  the  feeling 
is  accompanied  by  the  deure  to  do  something 
for  others,  it  becomes  the  source'  of  lUtruism 
(q.T.).  Empathy  fonns  the  basis  of  important 
theories  in  Esthetics  (q.v.).  Consult:  for 
Sympathy,  Alexander  Bain,  Emotions  and  Will 
(New  York,  1880) ;  William  James,  Principles 
of  Psychology  (new  ed.,  2  vole.,  ib.,  1905)  ;  Wil- 
liam McDoi^all,  Introduction  to  Social  Psy- 
chology (Lwadon,  1908);  T.  Ribot,  Psychology 
of  the  Emotions  (2d  ed.,  New  York,  1911).  For 
Empatiiy,  Veraon  Lee,  The  Beautiful  (Cam- 
hHiga,  leiS);  E.  B.  ntdiener.  Beg^mer't 
Psychology  (New  Yoric,  1916). 

STMPET'AI.A.  One  of  the  two  great  groups 
of  dicotyledons  (q.v.). 

STMPHONia  POBK.  See  PscNSAiua 
Music. 

STIPPHONY  (Lat.  eymphonia,  from  Gk. 
ovit^wia,  unison  of  sound,  harmony,  from  viit- 
wmphAM»,  agreeing  in  sound,  haimraii- 
ons).  ui  music,  a  word  used  in  two  difforrat 
senses:  (1)  the  instnuneaital  introduction  and 
termination  of  a  vocal  composition,  sometimes 
caUed  ritomello;  (2)  a  composition  for  a  full 
orchestra,  consisting  gmerally  of  four  move- 
ments. The  most  usual  though  not  unvarying 
order  of  movements  is  a  brilliant  allegro,  fre- 
quently ushered  in  by  a  slow  introdu<Sion,  an 
adagio  or  andante,  a  scherzo  with  its  trio,  and 
the  finale,  again  an  all^o.  F<w  the  origin  of 
the  modem  symphony  we  must  go  back  to  tiie 
beginnings  of  opera  early  in  ttie  aeventeentii  era- 
tury,  when  the  name  Sinfonia  was  given  to  the 
short  instmmental  prelude  which  preceded  the 
opera.  The  early  history  of  the  symphony  is, 
therefore,  that  of  the  overture  (q.v.).  About 
the  middle  of  the  eighteenth  century  composers 
began  to  write  separate  sinfonie  exclusivdy  for 
concert  performance.  The  three  parts  of  the 
older  owtnre,  whidi  had  then  only  a  loose 
c<Hinection,  were  entirely  detached  and  became 
separate  movements.  Sumitz  (q.v.)  introduced 
a  fourth  movement,  the  minuet  (q.v.),  which  he 
inserted  before  the  finale.  He  aX$o  adt^ted  for 
the  first  movement  the  scmata  form  (q.T.).  By 
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indiTidualizing  the  separate  iiutnuneDts  aad 
grouping  them  in  families  Stamitz  established 
the  symphony  orchestra  and  thus  made  the 
nrmphonic  form  practioallj  what  it  is  to^y. 
Haydn  and  Mozart  adtqpted  the  form  of  Stamitz 
and  filled  it  with  their  genius.  Beethoven  ex- 
tended the  form  oonsidenU>W>  particularly  the 
development  section  of  the  first  moremoi^  and 
replaced  the  minuet  by  the  more  daborate 
scherzo  (q.v.)-  On  the  merely  formal  side  there 
has  been  no  further  develt^ment  slnoe  thai. 
The  works  of  later  masters,  notably  those  of 
Schunuuux,  Brahms,  and  Tchaikovsky,  prove  that 
details  may  be  altered  without  affecting  the 
fundament^  principles.  The  Symphonic  Poem 
(q.v.)  is  not  a  development  ot  tht  Bjmphmy, 
Consult:  M.  BreneA,  I/Hi»toire  de  la  Symplkonca 
(Paris.  1882);  8.  Bagge,  ZHe  Svmphome  im 
ihrer  hittoriachm  Entwioklung  (Leipdg,  1884) ; 
F.  Wetngartner,  Die  Synwhonie  naah  Beethoven 
(3d  ed.,  Berlin,  1909;  ^ig.  trans,  by  Dutton, 
Boston,  1904) ;  T.  W.  Burette,  The  Dev^opmen* 
of  Symphowio  Musio   (ib.,   1916).   See  Bb> 

THOTEN;  BaaHMB;  STA3IITZ. 

Sm^PHYBia.   See  Joint. 

SnCFLBOABBS,  slm-plSg^A-dez  (Lat,  from 
Ok.  IvfiwXrrY^t  (the  ishinds),  that  strike  to- 
gether, from  trvp,  ayn,  together  +  wX^vrar,  pM*- 
eein,  to  strike).  Two  mythical  floating  islands 
in  the  Pontus  Euxinus,  which  dashed  against 
each  other  until  thOT  became  fixed  when  the 
Argo  made  its  wi^  between  than.   See  Abgo- 

NAUTS.   

SYXPCKSnnc  (Lat.,  from  Ok.  Zvnir6iTu>p, 
banquet).  1.  A  philosophical  treatise  by  Xeno- 
phon,  discussing  the  nature  of  love  and  friend- 
ship, and  depicting  the  character  of  Socrates, 
who  is  one  of  the  speakers.  2.  A  dialogue  by 
Plato,  intended  probably  as  a  corrective  of  the 
similar  work  of  XenofUion.  Its  subject  is  the 
nature  of  love,  and  Socrates  and  Aldbtades  are 
among  the  speakers. 

8TKFT01C  (from  Ok.  tri/iimi/ia,  aytnptdma, 
chance,  mischance,  symptom,  from  wftwlwrnif, 
t/mpiptein,  to  fall  in  with,  hi^tpen,  oidneide). 
A  medicdi  term  denoting  a  phenomenon  by  whidi 
a  physician  judges  of  the  presence  of  disease. 
A  group,  or  syndrome,  of  symptoms  enables 
the  physician  to  judge  directly  of  the  nature  of 
and  to  identify  the  disease,  or  to  decide  upon 
the  lesions  or  morbid  tissue  changes,  and  tjien 
determine  what  disease  is  present.  This  deci- 
sion is  called  a  diagnosis.  (See  Pathchxmit.) 
Symptoms  are  objective,  including  those  per> 
ceived  by  the  physician  and  found  upon  examuna- 
iion,  such  as  heart  murmurs,  rise  of  tempem* 
ture,  etc.;  or  subjective,  including  those  per- 
ceived only  by  the  patient,  as  pain,  rin^ng  in 
the  ears,  etc.  Symptoms  are  pathc«nom(Hiic 
when  they  are  sure  signs  of  a  certain  disease^ 

SYlCraOXATaO  ANTHSAZ.  SeeBL&OE- 

LEG. 

STHASTHBSIA,  sK'nee-thfi'sI-A.  Secondary 
or  concomitant  sensation.  The  term  covers  tliose 
abnormal  cases  in  which  a  stimulus  arouses  not 
<aily  its  appropriate  sensation  but  also  a  con- 
comitant sensation  or  ima^.  The  most  fre- 
quent form  is  colored  hearing  (q.v.).  Others 
are  colored  taste,  colored  pain,  pressure,  and 
temperature;  one  case  of  tasted  sound  (gusta- 
tory-tactual audition)  has  been  reported.  The 
theories  are  of  two  kinds:  psychological  and 
physiological.  The  former  include  theories 
based  on  normal  assoeiatiomB,  or  associations 
throo^  the  intermediation  of  a  smse  feding. 


The  latter  posit  some  abnormal  condition  in  the 
brain,  particularly  in  the  cortex.  The  facts 
that  colored  hearing  is  an  hereditary  trait,  and 
that  syniBBtbesias  are  more  frequoit  in  the  child 
and  the  adolescent  than  in  the  adult  individual, 
make  the  pBysiologieal  view  the  more  plausible. 
Ocmsnlt  references  under  Coumm  Hb&bino. 

STVAOOa-THS  (CHc.  ovnytty^,  aynagdge,  as- 
semUy,  from  avrifyttv,  tynagein,  to  bring  to- 

Cer,  fran  vir,  syti,  together  +  iytw,  agexn,  to 
;  corresponding  to  Heb.  kiMsith,  assembly, 
and  heth  ha-A:mewetA,  the  house  of  assembly). 
The  name  used  in  Oredc  cult  societies  to  desig- 
nate a  "meeting"  for  religious  purposes  as  well 
aa  a  "society,"  but  also  in  general  to  denote  a 
"gathering,**  such  as  a  symposium,  or  an  "asso- 
mtitm,"  such  as  a  baiws*  union;  in  the  Qredc 
version  of  the  Pentateuch  as  a  translati<m  of 
*eddh,  "congregation"  in  distinction  from  kahal, 
which  is  rendered  iicKkiifla,  eodeaia;  in  the  New 
Testament  as  a  designation  of  the  Sabbeth  as- 
sembly (Acts  xiii,  43)  and  of  the  houses  where 
the  Jews  assembled  for  worship  (Acts  rv.  21 ) ;  in 
Philo,  Josephus,  and  other  writers  as  a  synonym 
frf  itptotAx^f  proMHoM,  house  of  ^yer;  and  in 
modem  times  as  a  title  of  a  Jewish  house  of 
worship.  Jews  who  lived  in  ftvngn  lands  and 
did  not  feel  free  to  build  regular  temples,  as 
those  of  Elephantine  ( see  ELSPHAimifX  Paptbi  ) , 
Leontopolls  (see  Onias'b  Teupue),  and  Shechem 
(see  SAHABiTAire)  did,  must  at  a  comparatively 
early  time  have  assembled  in  roecially  designated 
houses  for  worship  without  the  sacrifice  of  ani- 
mals on  the  Sabbath.  But  tiie  earliest  known 
reference  to  such  a  house  occurs  in  an  inscrip- 
tion recording  the  dedication  of  a  proseuehe  in 
the  time  of  Pt<^emy  HI  and  Bennice  (e;230 
B.C.).  Joeq)hus  mentions  a  synagogue  or  tem- 
ple in  Antioch  in  the  time  following  Antiocbus 
E^iphanes  (Betl.  Jud,,  vii,  3,  3).  Whether  Ps. 
Ixiv.  8  refers  to  synagogues  is  doubtful,  and  there 
is  no  allusion  in  1  or  2  Maccabees  to  the  burn- 
ing of  synagogues  in  Jenisal^  in  the  time  of 
Antiochus  IV.  According  to  Acts  vi.  9  there 
were  synagogues  in  Jerusalem  of  the  Libertines, 
1.0.,  probably  tiie  "freedroen,"  descendants  of  Uie 
Jews  sent  by  Pompey  as  slaves  to  Rome  and  then 
emancipated,  the  CyreniDans,  Alexandrians,  Cili- 
eians,  and  Asiatics  ( from  Asia  Minor).  In  the 
time  of  Jesus  there  were  synagogues  in  Nazareth 
and  in  Capernaum ;  the  latter,  n  Tell  Hum,  was 
excavated  in  19(Mi  by  the  Deutsche  Orient- 
Oesellschaft.  The  synagogues  of  Oalilee,  de- 
scribed hy  Boian,  were  apparently  somewhat 
younger;  the  best  presenred  is  that  of  Kafr 
Bir'im,  those  of  Kasyun  come  from  the  time 
of  Septimius  Severus.  Philo  found  sjnaagogues 
in  Rome,  Paul  many  in  all  parts  of  Asia 
Minor,  Macedonia,  and  Oreece.  Babylonian  syna- 
gogues are  mentioned  in  the  Talmud;  they  are 
outside  of  such  cities  as  Nehardea  and  Mahuza, 
and  do  not  seem  in  any  instance  to  be  earlier 
than  tiie  Christian  era.  In  1888  the  ruins  of 
an  aneioit  synagogue  were  fimnd  at  Hammam 
Lif  near  Carthage. 

Synagogues  were  erected  from  the  comm<m 
funds  or  free  gifts  of  the  community  and  sup- 
ported by  taxes  and  donations.  Regarding  their 
architecture,  in  Palestine  the  Orsco-Roman 
modd  of  public  buildings  was  followed,  thou^ 
with  some  essential  modifications.  Abundant 
ornamentation  was  an  exterior  and  interior 
feature.  Tbe  larger  synagogues  were  divided  by 
rows  of  pillars  Into  several  aisles;  some  had 
portiooes  in  fmit.   In  latn  times  in  Enro^  the 
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Romanesque  style  was  adopted,  and  now  Moor- 
ish architecture  is  frequently  the  model.  Little 
is  known  of  any  special  law  respecting  the  coa- 
stmetion  of  these  buildings,  save  that  the  facee 
of  the  vorahipen  abould  be  directed  towarda 
Jenualem;  that,  in  aeoordanoe  with  tiie  Terse 
in  the  Psalms,  there  should  be  a  slight  deec«it 
of  a  st^  or  two  on  entering:  that  the  buildinc 
should  stand,  if  feasible,  on  slightly  elevated 
ground,  or  be  somehow  made  visible  from  afar. 
Within  at  the  extreme  eastern  end  was  the  holy 
ark  or  chest  {tebih),  containing  several  copies 
of  the  Poitateuch,  from  which  the  periodical 
readings  were  ehanted.  In  front  of  this  was  the 
stand  oi  the  pnUie  reader  of  the  prayers,  not 
far  tnm  whioh  was  suspended  the  everlaating 
lamp.  On  a  raised  platform  in  the  middle  « 
the  synagtwue  was  tne  place  of  the  reader  or 
preacher.  The  women  {not  counted  as  members 
of  the  congTf^atitw)  sat  separated  from  the 
men. 

The  affairs  of  the  synagogue  were  adnunis< 
tered  by  a  board  of  ancienta  or  elders,  at  ^rbme 
head  stood  a  chief  or  principal  (Rdth  h»-hMe- 
aethf  arehitynagogot) ,  The  chief  was  not  a 
scribe  though  taking  rank  immediately  aftw 
the  serittes.  The  officiating  minister,  whose  of- 
fice it  was  to  recite  the  prayers  alond,  was  called 
thiUach  fii&flr  (messenger  of  the  oommunity). 
The  oA«Kra»  had  general  charge  of  the  sacred 
place  and  its  books  and  implements.  He  had  to 
preaeut  tb»  scroll  to  the  reader,  received  it  back 
mtbex  the  reading  was  flnidied,  rolled  up  the 
scroll  and  d^>oeited  it  in  the  chest,  and  it  was  he 
who  announced  the  advent  of  the  Sabbath  or  of  a 
holy  day  from  the  roof  of  the  synagogue  with 
a  tiirice  repeated  trumpet  blast.  During  the 
week  days  he  had  to  tcAch  the  children  of  the 
town  or  village.  He  had  to  be  initiated  by  a 
solemn  imposition  of  hands.  The  name  of 
ohtuszin,  however,  at  a  later  period,  came  to 
designate  the  officiating  minister,  and  it  has  re- 
tained that  meaning  until  tiiis  di^.  iUmanera 
or  deaccma,  who  colleeted  or  disMbnted  the  abna, 
possil^  the  same  as  the  bafkuam  .{idle  men), 
whose  office  in  rdation  to  tiie  synagogue  can- 
not be  exactly  determined,  but  who  had  always 
to  be  ready  for  the  purpose  of  making  up  the 
requisite  number  of  10  worshipers  were  fur- 
ther attached  to  tiie  general  body  of  officials. 
The  third,  sixth,  and  ninth  honrs  of  the  day 
were  the  times  appt^ted  for  daily  wmehip ;  the 
more  special  days  were  Monday  and  Thursday, 
when  the  jtidges  aat  and  the  villagers  came  to 
town,  and  Saturday,  on  which  the  forms  of  some 
of  the  prayers  were  altered  according  to  the 
occasion. 

The  reading  from  the  Scriptures,  though  in 
Hebrew,  was  coupled  in  the  synagogues  of  Pales- 
tine and  Babylonia  with  a  translatitnt  or  para- 
phrase in  the  current  Aramaic  idiom,  and  pre- 
sumably in  the  synagogues  of  Egypt  a  Greek 
translation  was  employed,  but  the  chief  prayers 
w»e  always  pronounced  in  Hebrew,  though  the 
Talmud  admits  the  use  of  other  languages  in 
worship.  Besides  the  prayers  and  the  readings, 
a  feature  of  early  synagogue  worship  was  uie 
exposition  of  the  law  or  of  the  lesson  of  the 
day  by  a  competent  person.  In  course  of  time 
a  more  elaborate  Utiugy  devidoped.  The  oldest 
onnplete  ritual,  known  as  nadwr  (arrange- 
ment),  dates  frmn  the  year  880  A.D.  and  was 
oonmiled  by  a  Rabbi  Amram.  In  the  liturgy  as 
flnally  evolved  two  distinct  elements  are  dis- 
cernible: the  Sketna'   (Hear,  O  Israel,  etc.), 


being  a  collection  of  the  three  passages  (Deut. 
vi.  4-9;  xi.  13-21  and  Num.  xv.  37-41)  ex- 
preasive  of  the  uni^  of  God  and  of  His  gov- 
ernment over  Israel,  put  together  without  any 
extraneous  addition;  and  the  TipkmAh,  or 
prayer,  ooasistlng  of  a  certain  numhor  of  suppli- 
cations, with  a  hymnal  introdnetion  and  con- 
clusion, followed  by  the  priestly  blessing.  The 
single  portions  of  this  prayn*  gradually  in- 
creased to  18,  and  the  prayer  itself  received  the 
name  of  SMmOtteh  'mtSA  (ei^teen).  For  a 
lonff  time  the  prayers  were  recited  only  by  the 
reader,  the  pe<9le  joining  in  silent  responses  and 
amens.  These  readers  by  degrees — chiefly  from 
the  tenth  century — introauoed  occasional  prayers 
of  their  own,  and  ultimately  rdigious  doctrine, 
history,  saga,  angelology,  and  mysticism,  inter- 
spersed with  biblieal  verses,  are  found  put  to- 
gether in  a  mosaic  of  the  most  original  and 
fantastic,  often  grand  and  brilliant,  often  ob- 
scure and  feeble  kind.  The  ritual  differed  in 
different  countries.  At  tiie  beginning  of  the 
nineteenth  century  a  moranent  hegm  tn  Ger- 
nuuiy  for  the  reform  of  the  ritual  and  gradually 
spread  to  other  countries.  At  first  the  changes 
consisted  in  the  shortening  of  certain  prayers, 
the  omission  of  othws,  and  the  introduotiui  oi 
German,  Ei^liah,  or  French  by  the  side  of  the 
Hebrew. 

The  synagogues  contributed  more  than  any- 
thing else  to  the  steadfast  adherence  of  tiie  peo- 
ple u>  their  rdieion  and  liberty  as  long  as  there 
was  any  possibility  of  keying  both  intact  At 
the  same  time  th^  gradually  nndnmined  the 
priestly  and  aristocrwie  element  that  gathered 
around  the  temple,  Its  gorgeous  worship  and 
kingly  revenues.  Ilieir  importance  as  a  place 
of  instruction  as  well  as  a  place  of  worship  was 
of  profound  influence  on  the  development  of 
Judaism.  Both  primary  and  advanced  instruc- 
tion in  the  Scriptures  and  subsequaitly  in  Tal- 
mudio  literature  was  given  in  the  synagogue, 
and  in  the  early  eenturiea  of  the  Christian  era 
legal  decisions  were  likewise  announced  there. 
The  synagogue  could  also  be  used  as  the  place 
of  mourning  for  prominent  members  of  the  com- 
munity, and  there  are  instances  on  record  of  the 
use  of  synagogues  for  political  gatherings.  In 
Babylonia  travelers  were  accommodated  in  the 
synagogue  and  ate  their  Sabbath  meals  there. 
In  view  of  these  various  uses  to  which  the  syna- 
gogue was  put,  it  is  not  inrprising  that  It  be- 
came in  the  Middle  Ages  the  coitre  of  the  re- 
ligious and  intellectuaf  life  of  the  Jews  and  in 
a  measure  of  their  social  life  as  well.  Tlie  "re- 
form" movement  wiUiin  Judaism  as  well  as  the 
extoiaion  of  the  intellectual  interests  of  the 
Jews  has  resulted  in  narrowing  the  influence 
and  scope  of  the  synagi^e  to  purely  religious 
affairs,  Uiough  in  orthodox  Jewish  communities 
in  eastern  Europe  and  in  the  Orient  the  former 
status  of  the  synagogue  is  still  In  large  measure 
maintained. 

Bibliography.  H.  Grfttx,  Sittory  of  ike  Jetet, 
vol.  i  (Eng.  trans.,  Philadelphia,  1893) ;  I.  Abra- 
hams, Jewish  Life  tn  the  Middle  Agea  (ib., 
1896) ;  Emil  Schtlrer,  OeschichU  det  jUdischen 
Volkea  im  Zeitaiter  Jem  Ohristi  II  (4tb  ed., 
Leipzig,  1907;  Eng.  trans,  of  Ist  ed..  New  Tork, 
1896) .  For  the  ritual:  Leop<^d  Zun^  Dtr  Ritut 
synagogaleit  Oottesdienstea,  gesohi^ttieh  en- 
tvfickelt  (Berlin,  1856-S9);  Leopold  L6w,  "Ber 
synagt^le  Ritus,"  In  Oesammelte  Sc^riften, 
vol.  iv  (Szegedin,  1880) ;  L.  M.  Dembitx,  Jetcish 
Servioa  m  Bj/nagogue  amd  Borne  (Philadelphia, 
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1899).  A  ecHoaplete  Enj^iah  translation  of  the 
Portuguefle  ritual  may  be  found  in  Leaser's 
prayer  book  (Philadelphia,  1845);  and  a  trans- 
lation of  the  Oerman  ritual  in  Sachs's  Mttohtar 
(Bo-lin,  1868).  Consult  also:  "Synasogue"  and 
"Synagogue  Architecture,"  in  The  Jewitih  En- 
oyclo^dia  (Nev  Ycvk.  1906) ;  M.  Frledlander, 
Synagoseun^Kireheinihimt^  An/dn^en  (LeipE|g, 
1908) ;  H.  Fiebig,  "Synagoge,"  in  Die  R9l\gvm 
{n  Geackichte  ttnd  Oegemoart  (Tubingen,  1913); 
Q.  fylbogen,  Qeaohiohte  des  j&diaohen  Qotte9dim»- 
tet  (Berlin.  1915). 

STVAGOOITB,  The  Great  ( Heb.  ha-keneeeth 
ha-giddlah).  A  designation  of  the  assembly  de- 
scribed in  Neh.  viii-z.  The  86  ^ers  enumer- 
ated in  Neh.  x.  2-29  wen  auppoaed  to  have 
fonned  a  body  to  whom  the  Law  was  trans- 
mitted from  the  pn^bets  and  by  whom  it  was 
handed  down  to  Antigonus  of  Soko  {Pirke 
Ahoih,  i,  1  it.).  Tradition  afterward  increased 
Uieir  number  to  120.  Their  labors  were  thought 
to  have  been  completed  in  one  generation,  bat 
according  to  the  faulty  cbronolc^  of  later  Jew- 
ish writers  tiiis  generation  covered  the  entire 
period  from  the  return  of  tiie  esllea  to  Alexan- 
der. Henee  Zerubbabel,  Jesbna,  N^emlsh,  and 
Mordeeai  are  regarded  as  "men  of  the  Oreat 
Synagogue"  as  well  as  Ezra,  the  signers  of  the 
covenant,  and  Simon  the  Just.  They  are  said 
to  have  written  Esekiel,  Daniel,  Esther,  and  the 
Minor  Prophets,  which  prottably  means  that  th^ 
edited  imd  gave  recognition  to  these  books.  The 
distinction  between  nUdfoah,  halakoth  and  kag- 
gadoth  is  ascribed  to  them,  as  wdl  as  the  Intro- 
dnction  of  the  Pnrlm  festival  and  the  institn- 
tion  of  the  Shemoneh  'Esreh  and  the  other 
prayers  and  benedictions.  The  spirit  and  ten- 
aen<7  of  their  work  is  expressed  in  the  sentence 
ascribed  to  them  in  PMie  Ahofh,  1,  12:  "Be 
carefol  in  pronouncing  opinion;  have  many 
pupils;  put  a  fence  about  the  liaw."  When  the 
chronological  error  was  perceived,  the  Qreat 
Synagogue  was  conceived  of  as  a  permaneait  in- 
stitution during  the  Persian  period,  and  many 
more  funotiims  were  aa^gned  to  it.  Snne  sort 
M  a  council  dealing  with  the  sacred  text  and 
the  ritual  may  in&ed  have  existed  from  the 
time  of  Ezra,  but  Knenen  has  shown  that  the 
conception  of  the  Great  Synagogue  grew  out  of 
the  account  in  Neh.  viii-x.  LOw's  suggestion 
that  the  idea  came  frwn  the  assembly  described 
in  1  Mace.  xiv.  25  ff.  is  leea  plausible.  The  no- 
tion that  the  Oreat  Synagc^e  fixed  the  canon 
does  not  seem  to  appear  before  Ellas  Levlta 
in  the  sixteentii  centuiy.  Consult;  A.  Knenen, 
Over  de  mamten  der  groote  tynagoge  (Amster- 
dam, 1878) ;  D.  Ho^ann,  "Ueber  die  Sinner 
der  Grossen  Yersammlung,"  in  Magamn  fUr 
die  Wiaaenachaft  de$  Judenthuma,  vol.  x  (Ber- 
lin, 1883);  B.  Erausa,  "The  Greet  Synod," 
in  Jeioith  Quarterly  Revimo,  vol.  x  (Lon- 
d<m,  1898) ;  W.  Bacher,  In  The  Jewith  En- 
eselop€Bdia  (New  York,  1906);  Emil  Schfirer, 
OetoMtAfe  lie*  tOdtniheit  VoUeee,  vol.  fi  (4th  ed., 
Leipzig,  1907;  Eng.  trans,  of  1st  ed..  New  York, 
1896) ;  R.  T.  Herford,  Pharitaism  (ib.,  1912). 

SYNAQOQUB  OP  THE  LIBEUTIMI^ 
See  LiBEBrmBS. 

SYN^CHBONDBXySIS.   See  Joint. 

SYN'CHBOKIZEB.  A  device  used  in  elec- 
tric-po\^er  stations  for  indicating  when  an  alter- 
nating-eurrent  gMicrator  Is  operating  at  the 
same  frequem^  as  others  vrith  which  .it  is  de- 
slted  to  connect  it  in  parallel  In  the  same  cir- 
cuit. Also  for  determining  whether  the  voltages 
Vol.  XXI.— 49 


of  two  circuits  are  in  phase  with  each  other. 
It  is  called  also  a  synchronism  indicator  or 
synchroscope,  although  this  last  term  is  applied 
to  an  instrument  that  shows  whether  a  generator 
that  is  to  be  synchronized  is  running  too  fast 
or  too  slow.  One  type  of  ^ncbronizer  consists 
of  a  smaU  motcHr  having  ita  Add  windings 
crameeted  to  tme  of  the  generators  to  be  syn- 
ehronised  and  its  armature  to  the  other.  By 
means  of  an  arrangement  of  two  armature  coils, 
one  of  which  has  a  reactance  in  its  circuit, 
a  rotating  field  is  produced  which  causes  the 
armature  to  move  In  one  direction  or  the  other 
by  an  amoimt  depending  upon  the  difference  in 
phase  betweoi  the  two  circuits  and  indicating  1^ 
a  pointer  attadied  to  the  end  of  the  annatnre 
whether  the  madiine  to  be  synchronized  Is 
running  fast  or  slow.  Another  kind  indicates 
synchronism  by  means  of  two  incandearant  lamps 
BO  connected  between  the  two  circuits  as  either 
to  light  up  or  remain  dark  when  put  in  circuit 
between  them.  Consult  E.  W.  E.  Edgcumbe, 
Industrial  Bleotrioai  Meaauring  Instruments 
(New  York.  1008);  J.  A.  Haraden,  "Operation 
and  Inataliatitm  of  Switchboard  j^enrvmism 
Indicators,**  In  General  Bleotrio  Review,  vol.  xri 
(Schenectady,  N.  Y.,  1913) ;  C.  M.  Jansky,  Eleo- 
trioal  Meters  (New  York,  1913);  N.  E.  Funk, 
"Operation  of  Frequmcy  Changers,"  in  Trans- 
actions of  tJte  American  Institute  of  Bleotricat 
Engineers,  vol.  xxxii  (ib.,  1913).  See  Dtnaho- 
ELEcraio  M&CHiinEBT. 

STH'CEBONOUS  CONVBBTEB.  See  Dt- 
namo-Elxctbic  MACHOnonr. 

SYNCHBONOUS  HOTOSS.  See  Dtnamo- 
Electbic  Machinebt. 

SYM^CmtOgCOPB.   See  STnoHBOiflZEB. 

STN'CLZNE  (from  GHc.  evnUwnr,  synklinein, 
to  lean  together).  A  term  used  in  geology  for 
the  stnictuFe  formed  by  the  bending  of  strata 
into  a  basin  of  downward  fold,  the  limbs  of  the 
fold  dipping  towards  each  other  and  meeting  at 
a  line  calud  the  synclinal  axis.  Where  the 
strata  dip  downward  from  all  sides  a  peculiar 
type  of  oyndine  arises,  known  aa  n  geokf^ 
basin;  In  thia  case  the  synclinal  axis  is  re- 
duced to  a  point.  The  synclln^  stnictually,  is 
the  oomplenuxit  <tf  the  anticline  (q.v.).  See 
Gbologt. 

STN'COPA^ON  (from  Lat.  synoopatus, 
p.p.  of  syncoparcy  to  syncopate,  from  ayncope, 
from  Gk.  avyKOiHi,  synkopS,  a  cutting  short).  In 
music,  the  joining  together  of  two  similar  notra 
by  means  01  a  tie,  so  that  the  accent  intended  to 
fall  on  the  seoond  (strong  beat)  comes  on  the 
first  (weak  beat).  The  effect  produced  is  tiiat 
of  contra-tempo.  The  following  example  is  from 
Beethoven's  overture  "Lenora  No.  3" : 


The  effect  of  syncopation  can  also  be  produced 
by  merely  shifting  the  accent  by  means  of 
sforzando  marks,  as  in  the  scherzo  of  the  Broioa 
Symphony: 


The  Nortii  American  Indiana  made  extensive 
use  of  syiuiopation,  and  in  this  were  followed  by 
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the  Southern  negroes.   In  fact,  the  music  of 
nearly  every  savage  or  semicivUized  naticai 
shows  traces  of  syncopated  rhythm. 
8YN0OPB,  Ox/k^pi,  See  FAinmia;  He&bt, 

DaSEASBS  OF  THE. 

STN'CBBTISIC  (from  6k.  ovyKfrnrurtiii,  »yn- 
kretismos,  combination  against  a  common  enemy, 
from  ffv/KpifTliup,  aynkretixein,  a  word  whose 
etymology  is  imlmown).  A  term  used:  (l) 
according  to  Plutarch,  in  ancient  times,  politi- 
cally, to  designate  the  custom  of  the  Cretans  or 
others  of  disr^^ding  all  internal  dissensicms 
whenever  a  controversy  with  a  foreign  country 
occurred;  (2)  in  the  sixteenth  century,  phil- 
osophically, to  denote  the  efforts  made  to  recon- 
cile oppoung  systems;  (3)  in  the  seventeenth 
century,  tiieologically,  first  by  Pereus  in  his 
JreMCon,  and  afterward  to  describe  the  views  of 
CaliztuB  and  bis  followers,  who  sought  to  heal 
the  schism  in  the  church  by  making  the  tradi- 
tions of  the  first  five  centuries  of  equal  authw- 
i^  with  the  Bible,  and  by  adoptiiu:  the  Apostles' 
Creed  as  the  common  basu  of  all  Christian  de- 
nominations and  a  sufficient  definition  of  true 
Christianity;  (4)  most  frequently,  of  the  efforts 
made  in  ancient  times,  especially  in  the  second 
to  the  fourth  century  aj>.,  to  simplify  religion  by 
identifying  various  gods  or  various  aspects  of 
the  same  god.  In  the  teaching  of  the  Nei»la- 
tonists  syncretism  did  much  to  encourage  belief 
in  a  single  god.   See  He:?othei[8u. 

8TNC3ETI81L  See  Ettmoloqy,  FioimKB  OF. 

STNCKlfiTISTlC  COM  TBO  V  JfiBSY.  Bee 
Cauxtcs,  Geobo. 

SYNDIC  (from  Lat.  syndicua,  from  Gk.  oiw 
diKot,  wndikos,  advocate,  public  office).  A 
name  which  has  at  different  times  and  in  dif- 
ferent countries  been  given  to  various  municipal 
and  other  officers.  In  Geneva  the  chief  i>ugiB- 
trate  was  formerly  called  the  syndic.  The 
syndics  of  oities  in  France,  under  the  old  r^ime, 
were  officers  delated  by  the  nunlcipali^  aa 
agents  or  mandatories;  the  various  trading  com- 
panies in  Paris  and  the  university  had  also  their 
syndics;  and  in  the  University  of  Cambridge  the 
same  name  is  applied  to  members  of  special  com- 
mittees of  members  of  the  senate  appointed  by 
grace  from  time  to  time  for  specific  duties.  In 
Italy  the  mayors  of  towns  are  called  syndics. 

BTSiaCAUaX.  a  form  of  revolnUiwaTy 
labor  unionism,  deriving  its  name  from  the  gen- 
eral term  ayndicat  applied  to  the  labor  union 
in  France,  where  the  movement  especially  flour- 
ishes. Syndicalism  is  opposed,  on  the  one  hand, 
to  old-line  trade  unionism,  and  on  the  other 
hand  to  political  socialism.  Its  ideal  is  the  di- 
rect assumption  by  organized  bodies  of  workers 
of  full  control  over  aU  industries.  It  does  not 
work  for  collectivism,  or  the  ownership  and 
<^ration  of  industries  1^  the  state,  bat  in  so 
far  as  its  programme  is  defined  it  proposes  to 
vest  nmtrol  of  the  mines  in  tiie  mine  workers' 
organization,  of  the  railways,  in  the  railway 
workers'  xmion,  etc.  Syndicalism  has  no  faith 
in  reform  through  parliamentary  action,  nor 
does  it  have  faith  in  revolutionary  insurrectioni. 
It  seeks  first  to  wean  the  capitalist  from  his 
interest  in  property  through  curtailment  of 
profit  by  means  of  strikes,  boycotts,  and  sabot- 
age (q.v.),  and  finally  to  overturn  the  weakened 
capitiBuistie  system  through  the  general  strike. 

Kevolutionary  syndicalism  in  France  may  be 
said  to  date  from  the  labor  congresi  of  Marseilles 
in  1892  when  Aristide  Briand  offered  a  resolu- 
tion condemning  insurrection  and  urging  the 


general  strike  as  a  means  of  destroying  the  ex- 
isting ectmomic  order.  The  motion  was  lost, 
but  was  carried  in  the  ctmgress  of  Nantea  in 
1804.  In  1897  anta^cmism  to  parliamentary 
socialism  gained  dommance  over  the  movement. 
At  the  Congress  of  Limoges  in  1896  a  perma- 
neat  organization  had  been  created  under  the 
name  of  Confederation  Gen^rale  du  Travail,  a 
federation  of  national  and  r^onal  unions,  which 
was  reorganized  and  strengthened  in  1902.  Since 
1900  the  Confederation  has  sought  to  extend  the 
industrial  principle  of  unionism  at  the  expense 
of  the  trade  principle.  Trade  xmicms  pn^r  are 
no  longer  admitteil  to  the  C<mfederation. 

The  strength  of  revolutionary  syndicalism  in 
France  is  not  easily  estimated.  Hie  membership 
of  unions  affiliated  with  the  Confederation 
Generale  du  Travail  exceeded  half  a  million  in 
1914.  But  a  majority,  probably,  were  out  of 
sympathy  with  the  more  radical  points  in  the 
syndicalist  programme.  The  contnil  of  the  ex- 
tronists  ie  largely  due  to  the  peculiar  plan  of 
representation,  whereby  a  local  unit  having 
thousands  of  members  is  placed  on  an  equu 
footing  with  one  having  coily  a  few  sccnre.  llins 
the  larger  and  more  ctmservative  uni<ms  are 
without  pr(^orti<mate  representation. 

In  Italy  a  similar  movement  was  organized 
in  1906  in  the  Confederazione  Generale  del 
Lavoro,  but  it  fell  under  the  control  of  the 
parliamentary  Socialists.  In  1912  a  syndical 
union,  rcnresmting  the  economic  movement  as 
<^fK>sed  xo  the  political,  was  oiganised.  This 
union  lays  claim  to  more  than  100,000  adherents. 
Syndicalism  has  also  made  headway  in  Spain 
and  Greece,  and  there  are  sporadic  traces  of  it 
in  Latin  America.  In  England  a  development 
in  the  same  direction  set  in  with  the  New 
Unionism  of  1886,  which  sought  especially  to 
organize  the  unskilled  workmen^  such  as  the 
dockers,  gasworkera,  seanmi,  and  discarded  the 
benefit  features  of  the  older  trade  rntims.  At 
first  the  New  Unionism  sought  to  attain  ita 
ends  through  political  means,  but  1^  1910  had 
lost  faith  in  parliamentary  action  and,  like 
French  syndicaUsm,  reposed  its  htupea  in  direct 
action,  bOTCotts,  and  strikes  and  ultimatdy  in 
the  general  strike.  The  nearest  analogy  to  syn- 
dicaUsm in  the  United  States  is  tiie  Industrial 
Workers  of  the  World  (q.v.).  Consult:  Guy- 
Grand,  La  pMloaophie  ayndioaliate  {2d  ed., 
Paris,  1911) ;  Sir  Arthur  Clay,  Sj/ttdictUiam  and 
Labour  (New  York,  1911) ;  J.  R.  Macdonald, 
ByndiccUiam  (Lcmdon,  1912);  J.  G.  Brot^ 
American  Byttdioaliam  (New  York,  1913),  con- 
taining a  bibliography.  See  L&bob  Oboaniza- 
TION8;  Tbade  UinoNS. 

STVECDOCHE,  al-nSfc'dd-kd.   See  Rhbrwo, 

FlGP»BB  OF. 

STHUCOL'OCnr.  That  braodi  oi  the  adenoa 
of  plant  eccdtwy  that  relates  to  i^ants  as  th^ 
are  assodatea  in  communities.   See  Eooloqt 

OF  K.AKT9. 

SYNOEBGISIC  (from  Gk.  mmfryfa,  syner^, 
cooperation).  The  name  given  to  a  doctrine  of 
theology  which  teaches  that  in  the  work  of  con- 
version the  will  of  man  is  not  wholly  passive, 
but  can  cooperate,  through  consent,  with  the 
Divine  Spirit.  In  the  time  of  the  Reformatim 
MeUnehwon  (q.T.)  and  his  school  w«e  inclined 
to  this  view,  while  the  strict  Lutherans  op- 
posed it  and  charged  its  advocates  with  favoring 
Pelagianlsm  (q.v.).  In  1557  and  later  tiie  ques- 
tion was  hotly  discussed,  Pfeffinger  and  Strisel 
taking  the  lead  on  fhe  ^nerglstie  side,  FUumu 
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and  Amsdorf  (qq.v.)  on  the  opposite.  The 
Wittenberg  divines  in  general  favored  the  doc- 
trine, the  Mansfield  divines  opposed  it.  Finally 
it  was  condenmed  in  1S80  in  the  third  article 
of  the  Formnla  of  Ctmeord.  See  Cokoobd, 
Book  of. 

SYNE'SIUS  (Lat,  from  Gk.  ZvWirtot) 
(c.370-1).  A  Neo-Platonic  philosopher  and 
Christian  bishop.  He  vas  bom  at  Cyrene  in 
Lybia,  and  studied  philosophy  in  Alexandria, 
under'  Hy|«tia,  to  wnom  he  was  ever  warmly 
devoted.  His  life  illustrates  the  combination 
of  Neo-Platonism  and  Cbristianit^  characteristic 
of  the  fourth  century.  Synesius  was  made 
Bishcf)  of  Ptolemais  in  410,  againet  his  own  de- 
sir^  and  with  the  apparent  stipulatitm  that  he 
should  not  be  obliged  to  give  up  his  wife  or  hia 
philosophy,  but  he  administered  his  see  with 
fidelity.  Neither  the  time  nor  the  place  of  his 
death  ifl  known.  Syneaiua*  writings  include 
about  150  letters;  Egyptian  Tales,  or  on  Provi' 
dence,  a  sort  of  historical  all^ry  of  the  provi- 
dential government  of  the  world;  a  defense  of 
the  philosophic  life,  Dio  (after  Dio  Chrysostom) ; 
a  humorous  worl^  called  iVoue  of  Bttlebne»$, 
suggested  by  Dio*8  Praute  of  Hair;  and  tea 
Bymnt,  partiy  pagan  and  pai^ly  Christian.  His 
character  is  weU  portrayed  in  Charles  Kingsley's 
Bypatia,  in  which  Synesius  figures.  His  works 
are  in  Migne,  Patrotogia  Orceca,  Ixvi.  Consult: 
H.  V.  M.  Druon,  Etttdes  aur  la  vie  et  lea  oeuvres 
de  8yn4»itu  (Paris,  1869) ;  R.  Volknumn,  Syne- 
nua  von  Cyrene  (Berlin,  1869);  A.  Gardner, 
Synetiut  of  Gyrene  (Umdon,  1886);  W.  S. 
Crawford,  Byneeiua  the  Bellene  (ib..  1901);  T. 
R.  Glover,  Life  and  Lettera  in  the  Fourth  Cen- 
tury (Cambridge,  1901). 

STNOE,  eUng,  John  Milungton  ( 1871-1909 ) . 
An  Irish  dramatist,  bom  at  Newtown  Little, 
near  Ratbfamam,  and  educated  at  Trinity  Col- 
lege, I>nblin.  From  1892,  the  year  of  his  grad- 
uation from  coll^,  until  a  decade  later,  he 
studied  music  in  Germany  and  lai^niages,  for 
which  he  had  a  gift,  in  Germany,  France,  uid 
Ital^.  He  rambled  about,  settling  finally  at 
Pans,  where  he  devoted  himself  to  French  litera- 
ture, and  sought  to  make  himself  a  literary 
critic.  During  the  ten  years  referred  to  he 
frequently  returned  to  Ireland,  and,  after  1890 
and  until  1903,  he  made  annual  sojourns  in  the 
Arran  Isluids,  with  a  view  to  following  w  the 
suggestion  nuide  by  his  friend  William  Butler 
Yeats  (q.v.)  in  1890  tiiat  be  abandon  criticism 
and  write  of  Uie  primitive  life  of  the  Arran  Is* 
landers  which  had  never  been  brought  into 
literature.  In  1893  he  took  up  his  abode  in  Ire- 
land, and  devoted  himself  enthusiastically  to  the 
interests  of  the  Abbey  Theatre,  Dublin,  becoming 
one  of  its  three  literary  advisers.  Fortunately 
Synge  had  a  small  competence,  which  made  him 
free  to  study,  and  to  roam  in  Ireland  and  on 
the  Continent  as  his  restlessness  prompted.  He 
is  b«ycmd  question  the  best  of  the  aninatiBts 
of  the  Irish  Literary  Revival  (see  Ibish  Iateba- 
TUBE,  Triah  Literature  in  Engliah),  as  his 
Playboy  of  the  Western  World  (produced  1907), 
and  his  tragedy,  Deirdre  of  the  Sorrows  (pro- 
duced 1910),  attest;  and  the  contention  that 
his  Playboy  is  the  best  comedy  in  English  since 
Sheridan  may  eventually  be  justified.  In  addi- 
tion he  wrote  the  excellent  short  plays.  The 
Shadow  of  the  Glen  (produced  1003),  Ridera  to 
the  8ea  (produced  1904),  The  Will  of  the  SaiMe 
(pTodneed  lOOS),  and  The  Tinfcer*$  Wedding 
(piodneed  1909).   Primarily  a  dramatist,  Synge 


wrote  also,  and  notably,  sketches  of  social  types 
and  of  the  manners  and  customs  of  the  Arran 
Islands,  of  Wicklow,  and  of  West  Kerry;  and  a 
little  sheaf  of  poems  which,  if  not  important 
as  poetry,  are  a  sidelight  on  their  author's  per- 
sonality. EvMTthing  of  Synge's  which  his  liter- 
ary executors  thou^t  worthy  of  incln^cn  is 
contained  in  his  Works  (4  vols.,  Dublin,  1910).. 
Consxilt :  W.  B.  Yeats,  J.  M.  Synge  and  the  Ire- 
land of  his  Time  (New  York,  1911);  P.  P. 
Howe,  Synge:  A  Critical  Study  (London,  1912) ; 
Francis  Bickley,  Synge  and  the  Irish  Dramatic 
Movement  (Boston,  1912);  Maurice  Bouigeois, 
Bynge  and  the  Irish  Theatre  (London,  1913), 
the  most  substantial  study;  Jolm  Masefleld, 
John  M.  Synge  (New  York.  1916). 

SnrOB  (Lat  eynodm,  from  Ok.  o6po»ot, 
assonbly).  A  term  applied  almost  exeluaively 
to  ecclesiastical  assemblies  convoked  for  the  dis- 
cussion and  decision  of  ecclesiastical  affairs. 
Synods  or  church  councils  are  of  five  kinds: 
ecumenical,  general,  national,  provincial,  and 
diocesan  or  local.  By  the  law  of  the  Roman 
Catholic  church  the  decrees  of  a  nati(mal  or 
provincial  synod  must  be  sulHDitted  to  flw  Pope, 
and  unless  confirmed  by  him,  or  suffered  to  pass 
for  two  years  without  condemnation,  are  not  neld 
valid.  The  term  "synod"  also  describes  courts 
in  the  Presbyterian  system  of  church  govern- 
ment which  rank  above  the  presbytery,  and  are 
either  subordinate  to  a  G^eral  Assembly  or 
themselves  constitute  the  supreme  court  of  the 
church.  The  courts  above  the  classes  in  the 
Dutch  and  German  Reformed  ehunjhes  are  called 
synods.  In  the  organiziation  of  the  Lutheran 
churches  the  synod  is  the  highest  representa- 
tive body.  Two  of  the  Easteni  churcnes  have 
preserved  the  synod.  The  Holy  Governing  Synod 
of  All  the  Ruseias  is  the  highest  ecclesiastical  au- 
thority of  the  Russian  (murch.  The  orthodox 
national  church  of  the  Kingdom  of  Greece  is  also 
governed  by  a  synod  of  aKhbishf^s  and  bishops 
ind^^ent  of  ue  jnrisdictini  of  aiqr  patriarch. 
Fot  other  conciliar  organizations,  see  Council. 

SnrOiyZC  (Lat.  synodicaa,  from  Qk.  irvroSi- 
K6t,  aynodikoa,  relating  to  a  conjunction,  from 
oiipoHot,  synodoa,  asseimbl^).  In  astronomy,  the 
synodic  period  is  the  time  which  elapses  be- 
tween two  successive  conjunctions  (q.v.)  of  a 
planet  with  the  sun,  as  seen  from  the  earth.  In 
the  case  of  the  moon,  the  synodic  period  is  there- 
fore the  tame  dapring  between  two  successive 
new  moons.  See  moon. 

STK'OD  OF  DOBT.   See  DoKT,  StJtOD  or. 

STV0D8  07  gPHBSUB.  See  Efhbsub, 
CopKciLa  or. 

SYN'ONTK  <Fr.  aynonyme,  Lat.  synonymwn, 
from  Gk.  avv&mitov,  aynCnymon,  having  the  same 
meaning,  fr<nn  viv,  ayn,  together  -|-  8M/ia,  onoma, 
name) .  A  word  which  nearly  coincides  in  mean- 
ing with  another,  as  dear,  tranq»arent;  bright, 
limpid ;  fair,  doudless ;  lucid,  perspicuous ; 
patent,  obvious;  visible,  evident  There  is  in 
most  cases  a  slight  individual  shade  of  meaning 
in  each  synonym.  Development  of  synonyms  is 
one  firrft  of  convergence  and  then  of  diverg^ce, 
but  the  meanings  are  originally  quite  distinct. 
In  semasiological  evolution,  however  ( see  Seuasi- 
OLOGT),  the  particular  words  which  tend  to  be- 
come synonyinous  overtt^  in  meaning.  This 
may  then  continue  till  the  words  become  identi- 
cal in  meaning.  In  this  case  the  mult  is  sup- 
pression of  one  of  the  terms,  either  complete 
or  partial.  The  latter  process  gives  tiie  Bo-<»lled 
composite  inflection,  illustrated  in  such  English 


Digitized  by 


Google 


STHOVIAL  mnrBBAKE 


7« 


SYMOvrris 


verbs  as  am,  be,  wm,  or  go,  toent,  in  which  verb 
roots  origin^ly  distinct  have  coalesced.  But, 
if  STnonynu  do  not  bec<une  identical,  th^  tead 
to  become  so  specialiud  in  meaning  with  re- 
spect to  each  other  that  they  not  only  retain 
their  original  distinctions,  bat  frequently  de- 
velc^  otiiers.  The  main  stylistic  use  of  syn- 
onyms is  to  give  variety  and  accuracy  of  diction. 

Bibliography.  George  Crabb,  Englith  Syn- 
oniftna  (new  ed..  New  York,  1891);  Richard 
Soule,  Dictionarjf  of  Engligh  Synonyms  (new  ed., 
Philadelphia,  1895) ;  Femald,  English  Synonyms 
and  Antof^ma  (New  Yorlc,  1896)  -,  Fallows, 
Compete  DioHomars  of  Synonyms  and  Antonym* 
(Chicago,  1808);  C.  J.  Smith,  Synonyms  Dia- 
orimitMted  (3d  ed.,  New  York,  1908);  F.  A. 
Malrch,  Thesaurus  Diotionary  of  the  English 
Language  (Philaddphia,  1911);  J.  Eirkpatrick, 
Handbook  of  Idiomatic  English  (Paris,  1912); 
L.  A.  Fleming,  Synonyms,  Antonyms  and  Asso- 
ciated Words  (New  York,  1913) ;  E.  B.  Ordway, 
Synonyms  and  Antonyms  (ib.,  1913) ;  P.  M. 
Koget,  Thesamvs  of  mgUsh  Worda  (new  ed., 
ib.,  1914) ;  T.  BobertMm,  DioMoniiwre  id^logique 
(Paris,  1894);  Sardou,  Nouoeant  dic^ionnaire 
des  synonymes  framgais  (10th  ed.,  ib.,  1901); 
Lafaye,  iNcttOfUKHr*  des  synonymes  de  la  langue 
franiaise  (8th  ed.,  ft.,  1903) ;  O.  Lyon,  Eber- 
harda  aynonymiaohes  HandioSrterbuch  der 
deutsohen  Spraohe  (17th  ed.,  Leipzig,  1910). 

SYNCKVIAL  XEIOBANS  and  FLUTD 
(from  Neo-Lot.  synovialis,  from  aynovia,  lubri- 
cating fiuid  secreted  by  a  synovial  membrane 
so  called  because  it  resembles  the  white  of  an 
egg,  from  Gk.  ffip,  ayn,  together  +  Lat.  ovum, 
egg).  In  every  joint  in  which  a  considerable 
range  of  motion  is  required,  the  osseous  seg- 
ments (or  contiguous  extremities  of  bones)  are 
separated  by  a  qiace,  which  is  called  the  cavity 
of  the  joint.  The  end  of  each  of  the  bones  enter- 
ing into  the  oompogltion  of  the  joint  is  inenuted 
by  a  layer  of  articular  cartilage  adapted  to  its 
form,  and  the  entire  cavity  of  the  joint  is  lined 
by  a  delicate  membrane,  which  is  termed  the 
synovial  membrane,  which  secretes  a  peculiar 
viscid  matter,  termed  aynoifia,  or  synovial  fluid, 
for  the  purpose  of  lubricating  the  inner  surface. 
A  synovial  membrane  is  a  closed  sac,  like  the 
pleura,  for  example,  with  an  attached  and  a 
free  sorface,  the  latter  being  smooth  and  moist. 
The  mlnnto  structure  of  a  synovial  membrane 
is  much  the  same  as  that  of  serous  membranes 
elsewhere.  (See  Histdumt.)  A  very  simple 
form  of  synovial  membrane — anatomically  known 
as  a  bursa — ^is  employed  to  facilitate  uie  glid- 
ing of  a  tendon  of  a  muscle  or  of  the  integument 
over  a  projection  of  bone.  It  consists  of  a  sac 
connected  by  areolar  tissue  with  the  neighboring 
parts,  and  secreting  a  fluid  in  its  interior.  These 
sacs  are  sometimes  prolonged  into  synovial 
sheathe,  which  sornnrnd  long  tendons,  such  as 
those  of  the  flexor  and  extensor  muscles  of  the 
fingers  and  toes.  In  felon  (q.v.),  when  inflam- 
mation extends  to  one  of  the  sheaths,  and  gives 
rise  to  the  formation  of  adhesions,  the  motion 
of  the  inclosed  tendon  is  destroyed,  and  *a  per- 
manently stiff  finger  is  the  result.  See 
Stmovitis. 

The  synovial  fiuid  consists  of  water  holding 
in  solnti<m  mucin,  albumen,  fat.  and  Inorsanie 
salts. 

STH'OVITIS  (Neo-Lat,  from  synovia).  In- 
fiammation  of  a  synovial  membrane.  Although 
infiammatory  processes  involving  joints  fre- 
quently start  in  an  infianunation  of  the  synovial 


membrane,  they  rarely  confine  themselves  to  this 
membrane,  but  involve  surrounding  tissues.  For 
this  reason  (especially  bi  discussing  the  patiiol- 
ogT  at,  joints),  the  term  "synovitis,'" which  prop- 
erly  means  inflammation  of  the  synovial  mem- 
brane only,  has  been  to  some  extent  displaced 
by  the  term  "arthritis,"  which  signifles  inflamma- 
tion of  the  joint  in  gmerml,  intuutUng  the  syno- 
vial membrane. 

Aonte  ArthrltiB  is  usually  an  exudative  in- 
flammatitm  and  may  be  serous,  sero-fibrinous,  or 
suppurative.  In  serous  arthritis  there  is  con- 
gestion of  the  synovial  membrane  with  a  serous 
exudate  into  the  joint  cavil^.  With  the  sub- 
sidence of  the  inflammation  the  serum  may  be 
absorbed  and  the  joint  return  to  normal  condi- 
tion, or,  becoming  infected,  may  pass  on  to  sup- 
puration. The  acuteness  of  the  condition  may 
pass  off  and  the  joint  go  on  to  a  chronic  in- 
flammation. In  sero-fibrmous  arthritis  there  is 
in  addition  to  the  serum  more  or  less  fibrin  in 
the  joint  cavity.  Suppurative  arthritis  is  an  in- 
fections conditimi  due  to  the  presence  of  bactwia. 
The  exudate  is  purulent,  while  the  synovial 
membrane  is  usually  tiiidkened,  dull,  and  infil- 
trated with  pus  cells.  Both  simple  (serous)  and 
suppurative  arthritis  may  accompany  or  follow 
some  one  of  the  infectious  diseases,  as,  e.g., 
pynmia,  puerperal  fever,  gonorrhtea,  diphtheria, 
and  scarlet  fever.  Acute  rheumatic  arthritis 
or  acute  articular  rheumatism  is  usually  an 
exudative  inflammation  in  which  the  exudate  ia 
serous  in  character  and  in  which  there  is  a  suc- 
cessive involvement  of  different  joints.  Dry 
synovitis  is  characterized  by  a  scanty  exudate, 
and  a  deposit  of  fibrin  on  the  serous  surface, 
which  usually  evinces  a  very  marked  tendency 
towards  organization,  and  etmsequentiy  adhe- 
sions of  contlgnotu  surfaoes  with  rapid  anlcylosis 
of  the  joint. 

Ohnmlc  Arthritis.  The  most  important 
forms  of  chronic  arthritis  are  simple  chnmic 
arthritis,  arthritis  deformans,  rheumatic  artlirt- 
tis,  ^uty  arthritis,  and  tuberculous  arthritis. 
In  simple  chronic  arthritis  there  is  a  serous 
exudation  into  the  joint  cavity;  the  synovial 
membrane  is  thickened,  pale,  and  rough.  The 
exudate  may  be  clear  and  watery,  or  cloudy  from 
the  presence  of  minute  particles  of  fibrin  or  of 
lymphoid  or  endothelial  cells.  In  that  peculiar 
form  of  chronic  inflammation  of  the  j<^to  knovm 
as  arthritis  deformans  there  is  a  cmnbinatlon  of 
destruction  of  parts  of  the  joint  with  new  bone 
formation  which  leads  to  extrasive  deformities. 
The  jointe  most  commonly  involved  are  those  of 
the  fingers,  hips,  knees,  and  feet.  In  gouiy  ar- 
thritis there  is  a  deposit  of  urates  in  and  about 
the  jointe.  These  deposite  take  place  in  the 
cartilages  and  in-  connective  tissue  and  in  the 
ligamente  around  the  j<rfute  or  wren  in  subcutane- 
ous tissue.  The  dwosit  may  be  in  the  form  of 
crystels  or  of  whitish  concretlona.  In  tubercu- 
lous arthritis  the  lesitm  is  that  of  a  tuberculous 
inflammation  modified  by  the  nature  of  the  tis- 
sues in  which  the  inflammation  occurs,  lite 
tuberculous  process  frequently  spreads  to  and 
involves  the  bone,  resulting  in  extoisive  changes 
in  the  bones  themselves. 

Tenosynovitis  is  an  inflammation  of  the  syno- 
vial membrane  sheathing  the  tendon  of  a  mnsde, 
and  may  follow  an  injury  or  any  of  the  condi- 
tions provocative  of  aruiritis.  Treatment  of 
synovitis  or  arthritis  d^>endB  upon  the  cause. 
In  the  acute  serous  or  serofllH-uious  varieties 
rest,  alternate  hot  and  cold  affusion,  extension  of 
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the  limb  so  ae  to  separate  the  surfaces,  and  ex- 
ercise with  the  joint  inunovable  may  be  all  that 
is  necessary.  In  some  cases  passive  motion  is 
desin^le,  to  break  up  adhesions,  aft«r  prolonged 
rest  in  a  qiUnt.  In  aome  exudative,  eqwdally 
in  suppurative,  eases  the  joint  is  aspirated  and 
the  fluid  drawn  off.  Rheumatic  ana  gouty  ar- 
tiiritis  yields  to  the  salicylates,  alkalies,  uthia 
salts,  or  other  internal  medicine  used  in  rheuma- 
tism or  gout.  In  tuberculous  cases  the  joint  is 
opened  and  the  tuberculous  nidus  scooped  out, 
or  the  joint  is  resected  in  some  instances.  De- 
forming arthritis  usually  leaves  permanent  de- 
formities. Sometimes  operative  procedures,  un- 
dertaken after  the  inflammation  has  ceased,  will 
eorreet  these  defonnlttei  in  pwt  Consult  L.  W. 
Ely,  ZNteose*  of  t\e  Bonn  tmd  JoinU  (New 
York,  1914). 

BTS'TAX.    See  Gbajuub;  PhUjOloqy. 

SnrrAZ,  Fioubis  of.  intentional  devia- 
tions from  the  ordinary  construction  of  words. 
The  principal  figures  of  syntax  are:  anaphora, 
the  repetition  of  the  same  word  or  grammatical 
form  at  the  bM^inning  of  successive  clauses,  m 
"Without  tnmnlt,  wimmt  arms,  without  injury 
the  iimtrreetion  was  qn^led."  Anaatrophe,  a 
transpMition  of  words,  as  "Reeled  the  thunder" 
for  "The  thunder  rolled.**  KtMdiylogy,  the  use  of 
a  ccmciBe  mode  of  expression,  as  "Ilie  eye  of  a 
horse  is  bigger  than  an  elephant,"  i.e.,  than  (the 
eye  of)  an  elephant.  Chiasmus,  a  crosswise  ar- 
rangement of  words,  where  a  second  and  corre- 
^Kmding  set  of  wotAb  are  stated  in  inverse  order 
to  tiiose  of  the  first  set,  as  "Begot  hy  butdiers, 
bat  1^  Udu^  bred.**  Euallage,  the  substitutiMi 
of  one  part  of  speech,  or  of  one  inflectional  form 
ctf  a  word,  for  another,  as  "Th^  fall  aucomtive 
and  auooenive  rise."  Epanastrophe,  the  repeti- 
tion of  the  end  of  a  clause  at  the  beginning  01  the 
next,  as  "The  mouse  ran  up  the  cUxk,  the  clock 
struck  one."  Epiphora,  the  repetition  of  a  word 
at  the  end  of  successive  clauses  (the  reverse  of 
anaphora),  as  Lctliut  novu*  entt,  dootut  erat. 
Epizenxis,  emphatic  repetition  of  a  word,  as 

"Alon*,  olofw.  sQ,  all  oImml 
Aio»4  oa  a  iM*,  widt  •«•." 

Hendiadys  or  hendiadyoin,  the  presentation  of 
one  idea  two  coordinate  words  or  phrases,  as 
"A  couch  strewn  with  purple  and  tapettry,"  i.e., 
with  purple  tapestry.  Hypallage,  the  use  of  oae 
ease  for  another,  the  tnmsference  of  an  epithet 
from  its  pn^>er  subject  to  another,  as  Tyrrhettn$ 
tuba  oktugor  (Tyrrhenian  elans  of  the  trumpet) 
for  Tyrrh0iUB  tuba  clangor  (claaff  of  the  Tyr- 
rhenian trumpet).  Hyperbaton,  we  transposi- 
tion of  words  or  clauses,  as  VaUt  atque  vivit 
(he  is  well  and  alive)  for  Vivit  atgue  valet  (he 
IB  alive  and  well) .  Pleonasm,  the  use  of  superflu- 
ous words.  Polysyndeton,  pleonasm  in  the  use 
of  conjunctions  (the  reverse  of  asyndeton) .  Pro- 
lepsis,  introduction  of  an  epithet  or  a  word 
before  it  is  lo^cally  applicable,  as  "I  know 
thM,  who  thou  art."  SylloM^  the  agree- 
ment of  an  adjective  or  verb  with  only  one 
of  two  or  more  words  with  which  it  is  linked, 
as  Res  et  regina  heati.  Synesis,  a  constmeticn 
of  words  according  to  the  sense  they  convOT 
rather  than  by  strict  requirements  of  grammati- 
cal rules,  as  "Philip  went  down  to  Samaria  and 
preached  Christ  unto  them,"  Tmesis,  the 
separation  of  parts  of  a  word,  as  in  Ennius* 
famous  line,  Bamo  oere  aonminuit  brum,  or  in 
"Hie  love  of  QoA  to  ns  loard."  Zeugma,  the  uss 
of  a  wOTd  in  two  or  more  connections,  tiiongh  It 
la  applicable  to  imly  one  of  them.  See  Axxmou- 
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FlOPBES  OF. 

SYlXTBEBia  (Lat.  tynthetia,  from  Gk,  ir6w- 
gffftf,  composition,  ccnnbination) .  See  Analysis. 

8TNTHZBIS,  Chehioal.  The  building  up  of 
eompounds  frcnn  their  elements.  Hie  synthetic 
methods  of  chemistTy  are  of  the  greatest  impor- 
tance in  several  respects.  First,  they  may  serve 
to  test  the  correctnees  of  analyses  or  even,  in 
certain  cases,  replace  analytical  methods  eito- 
gether.  For  example,  if  there  were  any  doubt 
as  to  water  being  composed  of  eight  parts  of 
oxygen  and  one  of  hydro^^,  or  if  water  could 
not  be  analyzed  at  all,  its  exact  composition 
could  be  demonstrated  by  causing  oj^gen  and 
hydrogen  to  combine.  In  Uet  it  was  the  synthe- 
sis ol  water  by  Cavendish  tbat  first  indicated  its 
chemical  nature'  and  exact  oompositiim.  ( See 
Chbhistst,  historical  section.)  Secondly,  syn- 
thetic methods  may,  and  very  often  do,  serve  to 
reveal  the  complex  chemical  constitution  of  com- 
pounds of  carbon.  It  is  explained  under  CAasoN 
CoHFOUKDS  (q.T.)  that  one  of  the  basal  prin- 
ciples en^jloyed  in  determining  the  constitution 
of  emnpmmds  is  the  assumption,  itself  well 
fonndea  on  facts,  that,  when  a  given  cimtponnd 
undergoes  a  moderate  chemical  change,  the 
greater  part  of  each  of  its  molecules  remains  un- 
affected :  an  atom,  or  a  group  of  atoms,  may  be 
replaced  by  another,  but  the  linking  of  the  re- 
maining atoms  is  not  changed.  Thus,  by  the 
action  of  chlorine  on  acetic  acid,  the  tatter  may 
be  gradually  transformed  into  mtmochloracetic 
aei^  dichloraeetic  add,  and  trichloracetie  actd, 
one,  two,  or  three  atoms  of  hydrogen  in  the 
molecule  of  acetic  acid  being  repla^  by  one, 
two,  or  three  atoms  of  chlorine;  bat  uie  re- 
maining atoms  (carbon,  hydrogen,  and  oxygen) 
are  linked  in  the  chloracetic  acids  in  the  same 
manner  as  in  acetic  acid  Itself.  On  this  principle 
the  constitution  of  a  compound  becomes  known 
if  it  is  produced  by  synthesis  from  compounds 
of  known  oonstitatiai.  In  this  oonnecocm  it 
may  be  well  to  obsOTe  that  the  definiti<Hi  of  the 
term  "synthesis"  must  not  be  taken  to  mean  the 
production  of  compounds  from  their  el^ents 
directly.  Thus,  wnen  it  is  said  that  ordinary 
alcohol  can  be  produced  synthetically,  it  does 
not  mean  that  alcohol  can  be  made  by  the  direct 
union  of  carbon,  hydrogen,  and  oxygen.  The  syn- 
thesis of  alcohol  consists  of  the  following  steps: 
carbon  and  hydrt^^  are  caused  to  unite  into 
acefylene  (q.v.) ;  acetylene  ia  caused  to  onite 
with  hydrogai  into  ethylene;  ethylene  is  caused 
to  unite  with  salphoric  acid  to  form  ethylsul- 
l^urie  acid;  and  the  latter  by  reaction  with 
water  yields  alcohoL  The  two  compounds  em- 
ployed, viz.,  wat^  and  sulphuric  acid,  can  also 
be  made  by  starting  with  their  elements;  and  so 
it  may  be  said  that  ordinary  alcohol  can  be 
made  with  nothing  to  start  with  but  dementary 
substances,  and  this  is  what  is  meant  by  "the 
synthesis  of  alcohol  from  its  elements."  Finally, 
many  synthetic  processes  have  acquired  great 
importance  industrially.  In  1868  Graebe  and 
Liebermann  built  up  by  synthetic  processes  the 
substance  called  alizarin  (q.v.),  which  occurs 
naturally  in  madder  root  and  which  gives  the 
latter  its  chief  value  as  a  dyestuff.  This  arti- 
ficial alizarin  is  now  made  on  an  enormous  scale 
and  has  almost  entirely  displaced  madder  in 
dyeing  and  calico  printing.  In  1880  Adolf 
tfaeyer  accomplished  the  mithe^s  of  indigo. 
Antipyrin,  a  substanoe  moeh  used  in  mediae, 
and  saeehailn,  a  substance  several  hundred  times 
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■meter  than  sngar^  are  entirely  the  prodncta  of 
«ynth«sis. 

Yet  while  most  of  the  known  carbon  compounds 
can  be  produced  synthetically,  some  of  tiie  moat 
important  organic  mbetances,  inolnding  the  pro- 
teins and  many  carbohydrates,  still  remain  tm- 
synthesized,  and  hence  but  imperfectly  under- 
rtood,  and  must  atill  be  ohtamed  ready-made 
from  nature.  The  synthetic  methods  employed  in 
tiie  preparation  of  a  large  number  of  caroon  com- 
pounds are  moitioned  under  the  special  names  of 
those  compounds.  Consult:  P.  E.  M.  Berthelot. 
La  9y*th&te  cMnUque  (Paris,  1876;  Oer.  trans., 
Leipzig.  1877);  Louise,  SyntMte  ^hydroear- 
hwret,  irao6Ume9,  d'aoufev,  ^aUsoolt,  tP4then  et 
de  quimonea  doM  la  $irie  oromaUque  <Paris, 
1885) ;  Karl  Elba,  Die  »tfnt1ieH»chm  Oortfel- 
lungimethoden  der  Kohlmt'toff-VerbiMdtmgm 
(Leipzig,  188&~81);  Theodor  Posner,  Lehrbucit 
der  aynthetischen  Methoden  (ib.,'1903) ;  Lassar 
Cohn,  ArheiUmethoden  fdr  orgamwh-ohemUohe 
Laboraiorim  (2  T<ds.,  Hamburg.  1000-07).  See 
Carbok  Coupoitnds;  Chemistbt  (historical 
section).  _____ 

BXJyTiUBT^O  OXOJUBTBT.  See  OmaiBr. 

SYNTBETIO  mNEBALOOT.    See  Sfm- 

ntALOOY. 

BTKTHSTIC  BT7BBEB.  The  efforts  of 
chemists  to  synthesize  rubber  date  from  the  dis- 
coveries of  Bonrchardt  (1879)  and  miden  ( 1882) 
that  isoprene  could  be  polymerized  to  form  a 
substance  that  resembled  rubber  and  that  could 
be  vulcanized.  The  hydrocarlxm  isoprene,  or  the 
doMly  rdated  butaroine,  has  beoi  obtidned  by 
various  complicated  chemical  processes  from 
starch,  phenol,  turpentine,  and  pietroleum.  The 
making  of  artificial  rubber,  while  undoubtedly 
a  chemical  reality,  has  not  reached  the  commer- 
cial stage,  althot^h  in  Germany  tires  for  motor 
vdiicles  have  actually  been  made.  A  method  of 
polvmerization  that  Is  rapid,  cheap,  and  efficient 
will  probably  put  synthetic  rubber  on  the  market. 
See  Stwth»8IB,  Choooal. 

SINTONIN  (fnmi  Ok.  oiwrpvos,  gynfonot, 
stretched  ti^t,  from  ovmlnin,  a^teinein,  to 
stretch  ^g^t).  A  protein  Bubstance  prejoared 
by  the  action  of  dilute  acids  on  the  myosin  of 
the  muscles.  The  acid  solution  thus  obtained 
is  neutralized  with  alkali,  and  the  precipitated 
syntonin  is  washed  with  a  small  quantity  of 
water.  Syntonin  may  Ik  converted  into  a  globu- 
lin probably  identical  with  myosin,  bv  disaolvfaig 
in  flmewater,  adding  smmoninm  cihlorlde,  thai 
neutralizing  with  acetic  add;  from  the  solution 
thus  obtained  the  globulin  may  be  precipitated 
by  adding  the  solution  slowly  to  a  large  amount 
of  distilled  water.  Syntonin  is  soluble  in  lime 
water  and  in  dilute  solutions  of  sodium  carbon- 
ate, but  not  in  acid  sodium  phosphate.  It  may 
be  classed  with  the  so-called  metaproteins,  and 
it  ia  distinguished  from  other  substances  of  the 
same  class  of  proteins  by  its  insolubility  in  acid 
sodium  phoei^te  solution. 

STPHAX  sl'f&ks  (Lat.,  from  Ok.  Z«0at). 
A  Numidian  prince,  who  played  a  part  in  the 
Second  Punic  War,  an  enemy  of  Mai^issa  (q.v.) . 

SYPHILIS  (from  Byphilua,  in  the  Latin 
poem  entitled  Syphilu*,>aive  Morbi  (kUlioi  L^)ri 
Treti  by  the  Italian  physician  and  poet  Girolamo 
Fracastoro  (1483-1553),  a  shepherd  who  was 
afflicted  with  the  disease  by  Apollo  as  a  puni^- 
ment  for  ftfering  homage  to  his  Kii^  instead  of 
to  the  god;  of  uncertain  etymology,  popularly 
explained  as  from  Gk.  ni,  hog  +  00ms, 
PMSm,  loving,  or,  less  plansibfy,  from  vfo,  syii. 


with  -t-  philot,  loving),  or  Lues,  or  The 

Pox.  A  specific  contagious  disease  peculiar  to 
the  human  species,  chronic  in  its  couree,  and  gen- 
erally acquired  during  sexual  congress.  It  ig 
always  dus  to  oontaet  wiOt  a  Brobuitic  individ- 
ual or  with  his  secretions  or  disduu-ges.  De- 
scripticns  of  syphilis  are  traced  in  the  earliest 
writings,  and  it  is  asserted  that  indications  of 
it  are  to  be  seen  in  the  bones  of  prehistoric 
people,  especially  in  South  America,  although 
virchow  maintained  that  these  s^rmptoms  were 
not  those  of  syphilis,  but  of  arthritis  deformans. 
(See  Stnovitis.)  in  Chinese  accounts  scholars 
state  that  Hoan-Ti,  who  lived  e.2637  b.c.,  men- 
tions it,  while  in  the  earliest  Indian  records  it 
is  said  to  be  found  in  the  Ajwe-Veda  of  Snirutas 
(400  aj».).  The  Jiqtanese  historlaiis  described 
a  disease  several  thousand  years  ago  which  is 
taken  for  syphilis.  The  Hebrevra  seem  to  have 
been  familiar  with  it,  and  it  is  probable  that 
many  cases  called  leprosy  were  really  syphilis. 
Hippocrates  and  his  successors  give  a  descrip- 
ti(m  of  a  disease  which  may  be  identical  with 
flypfailis,  and  Celsus  mentions  a  disease  which 
li  somewhat  similar  to  syphilis.  Although  it 
is  probable  that  th«  malady  existed  In  Europe 
as  early  as  1250  a  when  Theodoric,  a  Domin- 
ican monk,  wrote  of  the  malum  mortwim  and 
recommended  inunctions  of  mercury  for  its  cure, 
its  authentic  and  general  recognition  dates  from 
a  severe  outbreak  of  the  disease  among  the 
Spanish  soldiers  in  the  army  of  Charles  VlII  of 
France  during  the  si«e  and  following  tiie  occn- 
patiMi  of  Nmlea  in  lS)S.  It  was  lawwn  as  the 
Neapolitan  disease  and  as  moHkM  OoUious.  Some 
sdiolars  assert  that  this  was  the  first  appearance 
of  syphilis  in  the  Old  World,  it  hav&g  been 
brought  by  Spuiish  s^lors  from  America  to  Spain 
and  thence  to  Italy.  But  this  theory  has  lately 
been  disproved  by  Sudhoff,  whose  researches  and 
conclusions  on  the  history  of  sydiilis  are  now  gen- 
ially accepted  as  conclusive,  llie  disease  spread 
with  fri^tful  rapidity  and  virulence  and  dur- 
ing the  lollowiag  years  was  so  widely  dissoni- 
nated  as  to  be  considered  a  form  of  pls^e.  The 
armies  of  the  various  countries  were  nearly 
decimated,  and  no  dass  of  society  escaped. 

It  was  not  at  first  recognized  as  a  venereal 
disease.  Its  true  nature  appears  to  have  been 
unsuspected  at  this  time,  as  it  was  again  a  little 
previous  to  the  time  of  Jdm  Hunter  (q.v.), 
after  whom  was  named  the  Hunterian  or  oard 
venereal  sore.  Hunter  believed  tliat  there  was 
but  one  venereal  disease,  that  gonorrhtsa,  chan- 
croid, and  qrphilitic  chancre  were  merely  varia- 
ticms  of  the  same  constitutional  affection.  Nearly 
half  a  century  later  (1831)  RicM-d  established 
the  identity  of  gonorrhoea,  but  failed  to  distin- 
guish between  chancroid  and  chancre,  lliis  was 
done  by  Bassereau  in  1856.  The  severe  epi- 
demics of  the  fifteenth  century  have  never  been 

Xted,  althous^  syphilis  lus  since  prevailed 
continually  deereadng  virulence.  This  is 
due  in  part  to  improved  pers<mal  hygiene,  better 
understanding  of  the  disease,  and  rational  treat- 
ment, but  also  doubtless  to  the  fftct  that  suc- 
cessive generations  have  transmitted  a  certain 
decree  of  immunity  (q.v.)  to  their  descendants. 
"It  is  l>elieved  that  syphilis  is  a  greater  menace 
to  the  public  health  tban  any  other  single  infec- 
tious disease,  not  evm  excepting  tuberculosis," 
remarics  Vedder.  It  la  impossible  to  s^ve  ade- 
quate and  correct  statistical  figures.  Tne  preva- 
lence *A  syphilis  and  the  impossibility  of  enibing 
the  disease  is  not  dne  to  ai^  misapprehension  as 
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to  its  importance,  but  to  out  present  social  and 
wnitaiy  conditions,  which  prevent  successful 
legislation  and  treatment. 

Syi^lis  is  caused  hr  a  specific  microorganism, 
the  Spirot^asta  polmw,  duoovered  in  1906  by 
Sdumdinn  and  Hofihuaan.  Hie  diagnosis  of 
mdiilis  received  a  great  Impetus  frran  the  inres- 
ti^ations  of  Wassermanu  and  his  followers.  By 
means  of  the  Wassermann  reaction,  Noguchi's 
modifleatitm  of  it,  and  the  Inetin  test,  syphilis 
can  be  diagnosed  with  great  precision  in  all  its 
different  phases.  The  treatment  also  has  been 
advaneed  by  Ehrlicfa's  work  and  his  discovery  of 
salvEnan  (q-v.)  and  other  arsenical  deriTatfrefl, 
mdi  as  atozyl  (q.v.),  soomine,  and  arsacetln. 

Wassermann's  reaction,  the  serum  test  for 
syphilis,  depends  on  certain  well-known  phenom- 
ena of  immunity  (q.v.),  whidi  may  be  briefly 
stated  as  follows.  If  the  washed  red  oorpuacles 
of  a  sheep  (taken  as  the  antigen)  are  added  to 
the  warmed  serum  of  a  rabbit  which  has  been 
prerioosly  immunised  with  washed  red  corpuscles 
of  the  sheep  (this  euistitnting  the  amboceptor) 
and  fresh  g[diieft>piff  aemm  (the  complement), 
tiius  forming  what  u  known  as  a  hamolytio  se- 
ries, hnmolyils  fcdlows.  This  reaction  was  ap- 
plied by  Wassermann  to  the  diagnosis  of  syphilis. 
The  technic  may  be  briefly  stated:  to  the  ^hil- 
itie  antigen,  consisting  of  an  extract  of  syphilitic 
oigans,  are  added  fresh  guinea-pig  serum  (the 
complement),  the  suspected  serum,  warmed  rab- 
bit serum  (the  amboceptor),  and  the  washed 
red  corpuscles  of  the  sheep.  Hie  mixture  is  theo 
iacnbated.  If  no  hwnolyiis  ooenn  (by  reason 
of  the  complemoit  bavii^f  been  absorbed  in  the 
hemolytic  series),  the  anUgen  and  the  serum 
being  homologoua,  the  reaction  is  called  positive. 
Noguchi  has  modified  this  technic  by  using 
human  instead  of  beep's  corpuscles  in  the  heemo- 
lytic  series.  The  luenn  reaction  consists  in  the 
mtradennal  injection  of  a  killed  culture  of  the 
mirocbcte,  and  is  particnlarly  serviceable  in 
magnoiring  latent  or  noreditary  syphilis,  whereas 
the  iemm  testa  are  more  naefiil  in  identifying 
aeUve  syjdiUSs.  A  number  of  other  tests  nave 
been  devised,  notably  tb»  iodine  test  of  Landau, 
for  a  description  of  which  the  reader  must  be 
referred  to  textbooks  on  this  subject. 

Syphilis  requires  for  its  transmission  contact 
of  the  specific  poison  existent  in  the  secretions 
or  discbarges  of  a  i^hilitie  paUent  with  an 
abraded  snrf  aee  of  skm  or  with  a  mnoons  mem- 
brane. Hie  blood  Is  also  capable  of  transmitting 
syphilis.  Althoi^  the  disease  is  as  a  rule  ac- 
qiured  thnra^  sexual  interconree,  syphilis  in- 
sontinm,  or  syphilis  of  the  innocent,  is  of  fre- 
quent ooenrroice.  Physicians  may  become  in- 
oculated by  contact  wiui  syphilitic  patients,  and 
innoGoit  patients,  on  the  otner  hand,  may  be  In- 
fected, though  rarely,  by  surgical  and  dental  in- 
■tnuneuts.  Hie  saUvK  of  qrphilittc  IndlTiduals 
oairisa  the  speeiflo  vims,  and  In  this  way  in- 
oenl^on  may  ocenr  by  kissing  and  the  use  of 
I^pea,  spotHU,  enps,  pencils,  etc.  Great  care  is 
neeessaiy  when  one  member  of  a  family  is  af- 
fected to  prevoit  transmission  of  the  disease  to 
others,  since  in  the  familiar  intercourse  of  re- 
'  lations  great  danger  exists. 

The  manifeetatitms  <^  sjrphilis  may  be  divided 
into  three  stages  ot  phnnco,  to  which  some  au- 
tiKHTities  have  added  a  fborth,  viz.,  that  of  para- 
qrphUis;  bat  it  must  be  remembered  that  these 
states  do  not  follow  eadi  otiier  with  any  d^ree 
of  regnlarify  as  to  time  or  intaislty,  and  emain 
phsnomcBS  may  be  absent  or  so  sligfat  as  to  es- 


cape notice.  The  primarv  stage  is  that  of  the 
initial  lesion,  the  Hunterian  chancre,  which  ap- 
pears as  a  rule  within  three  weeks  after  infec- 
tion. This  consists,  when  fully  devdoped,  of  an 
ulcer  on  an  indnn^ed  base.  After  a  period  of 
quiescence,  during  whidi  the  primary  sore  heals 
— ^the  so-«tlled  second  incubation  period,  which 
lasts  from  four  to  eight  weeks — ^there  follows 
the  secondary  phase  or  stage  of  constitutional 
invasion.  A  rtwh,  varying  mucti  in  its  charac- 
ters, makes  its  appearance;  small  ulcers  (mu- 
cous patches)  appear  on  the  mucous  membranes, 
the  lymphatic  glands  are  enlarged,  the  throat  is 
•ore,  there  may  be  some  fever,  and  there  are  tiie 
usual  signs  of  an  acute  eonstitati<mal  illness. 
This  stage  lasts  for  a  variable  period,  depend- 
ing on  treatmoit  and  the  violence  of  the  invasion. 
Tertiary  manifestations  may  not  appear  for 
years.  Hie  characteristic  lesion  of  this  stage  is 
the  gumma,  which  is  essentially  a  soft  elastic 
tumor  composed  of  cells  and  fibrous  tissue,  with 
a  tendency  to  ulcerate  and  break  down.  It  may 
appear  in  any  tissue  of  the  body  and  in  the 
breaking^own  process  may  rapidly  destroy  c<hi- 
siderable  areas  of  tissue.  The  quaternary  stage, 
or  stage  of  parasyphilitic  phenomoia,  appears 
late  and  is  iUurtrated  by  such  invasions  of  the 
cerebrospinal  nervous  system  as  tabes  dorsalis 
and  general  paresis  of  tne  insane.  In  such  dis- 
eases other  factors  besides  syphilis  enter  into 
the  pathology,  and  antisyphilitic  treatment  is 
■ttceessful  only  to  a  limited  extent. 

Congenital  syphilis  shows  itself  in  many  and 
cnriouB  ways.  Children  bom  of  parents  suffering 
from  syphilis  in  the  first  or  second  stage  may 
be  infected  with  the  disease.  The  infection  may 
be  derived  from  the  father  alone,  the  mother 
beii^  healthy;  or  firom  the  mother  alone,  the 
father  being  healthy;  or  from  both  father  and 
mother.  Or  the  mother  may  acquire  syphilis  after 
exception  and  convey  it  to  the  child  in  utero. 
A  cunous  law,  to  which  there  seems  to  be  no  ex- 
ception, is  that,  if  a  diUd  inherits  syphilis  from 
its  father,  the  motiier  being  originally  h«ilthy, 
the  infant  may  infect  a  wet  nurse,  but  not  its 
own  mother,  who  is  in  some  way  protected 
against  infection,  although  she  may  have  shown 
no  evidences  of  the  disease.  As  a  rule  the  effect 
of  syphilis  in  the  parents  is  to  cut  pregnancy 
short,  with  resulting  miBcarriages,  pranature  or 
stillbirth.  Children  may  be  bom  alive,  pre- 
senting lerions  of  any  stage  of  the  disease.  In 
many  cases  the  child  is  at  birth  apparently 
healthy,  fat  and  plump,  but  in  a  few  weeks  de- 
velops a  characteristic  catarrh,  commonly  termed 
the  snuffles,  shows  a  rash,  witti  ulcerations  about 
the  lips,  genitals,  and  anus,  and  gradually  wastes 
away  until  ihe  face  acquires  a  typical  withered, 
shrunken,  and  aged  appearance.  Sfoat  of  tiiese 
children  die  in  infancy. 

Hie  treatment  and  prophylaxis  of  qrpbUls  is  a 
matter  of  {[reat  Importance,  rince  there  is  no  dis- 
ease so  widespread  in  its  dissemination  nor  so 
potent  in  its  influence  upon  the  human  species. 
Prevention  depends  on  education  in  matters  of 
sexual  hygiene  on  the  part  <^  the  public,  eleva- 
tion of  the  moral  tone  of  the  individual,  and  in 
segre^tion  and  inspection  of  prostitutes.  The 
latter  is  practiced  in  many  cities  of  the  Old 
World,  and  attempts  are  etmstantly  making 
towards  the  same  end  in  the  United  States. 
Great  ignorance  prevails  among  the  laity  as  to 
the  nature,  effects,  and  treatment  vi  syphilis. 
Hie  rdiahle  remedies  are  still  mercury  and 
iodides;  but  these  must  be  ^ven  with  care  and 
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under  close'  observation  and  should  be  combined 
with  tonic  T«medies,  according  to  the  needs  of  the 
particular  case.  Lay  medication  ia  apt  to  be  in- 
^eetnal.  If  not  dangerous.  Mercurr  may  be 
given  by  Inunctiim,  fumigation,  hypodermically, 
or  by  the  mouth.  Ezoes^Te  doses  oi  mercury  are 
likely  to  produce  a  series  of  very  impleasant 
symptoms  ( see  Mbscubt  ;  Salivation  ) ,  and  its 
unwise  use  in  the  hands  of  the  ancient  practi- 
tioners has  resulted  in  a  popular  distrust  of  the 
drug.  When  these  drugs  are  given  properly, 
tiiere  is  mvry  reasonable  proqwct  of  a  permanent 
core.  The  tine  of  treatment  should  cortend  over 
at  least  two  and  one-half  years  after  all  visible 
signs  of  the  disease  have  disappeared,  and  mar- 
riage should  be  prohibited  dunng  this  interval. 
The  general  health  must  be  watched,  and  exer- 
cise in  the  open  air,  full  diet,  and  appropriate 
tonics  administered.  In  the  syphilis  of  infants 
mercury  is  beat  given  by  inunction.  Children 
somewhat  older  may  take  mweury  in  tiie  form 
of  gray  powder  in  small  doses.  The  two  other 
drugs  that  seem  to  exert  almost  a  specific  effect 
id  mildren  are  cod-liver  oil  and  the  iodide  of 
iron.  £hrlidi's  salvarsan,  while  not  without 
danger  in  itself,  has  added  immensely  to  the 
possibilities  of  rapid  cure  in  desperate  cases  and 
may  be  used  in  conjuncticm  with  the  ordinary 
mixed  treatment,  above  described.  In  the  para- 
syphilitic  affections  salvarsan  or  neosalvarsan 
may  be  injected  into  the  signal  canal,  this  being 
done  through  the  medium  of  salvarsanized  serum, 
viz.,  serum  drawn  from  a  subject  who  has  diortly 
before  been  immunized  by  a  dose  of  salvarsan. 
This  serum  is  supposed  to  contain  antibodies 
against  the  disease.  Many  brilliant  cures  have 
been  reported,  but  t^e  v^ue  of  the  method  ia 
not  fully  established.  See  Htqibne,  Military/ 
Hj/gie»e.  Consult:  Foumler,  ByphAli*  and  Mar- 
riage (Eng.  tnxM.  hj  Morrow,  New  York,  1881 ) ; 
E.  G.  BaU«nger,  Gemto-wmafv  Ditaof  «mA 
ByphUi*  (2d  ed..  Atlanta,  1913) ;  F.  H.  Garri- 
son, An  Introdw^ion  to  the  Hiatorjf  of  Medieine 
(PhiladelphU.  1914);  Kari  Sudhoff,  Am  der 
FrUhgesoMohte  der  iSypAOj*  (Leipdg,  1914); 
M.  N(mne,  ByphUia  imd  yervemeifetem  (3d  ed., 
Berlin,  1915). 

ST'BA  (Lat.  Byrus,  from  Ok.  £vpot).  An 
island  in  the  iEgean  Sea,  belraiging  to  tiie  Cy- 
elades  and  situaled  nearly  in  eentee  oi  the 
group,  10  miles  southwest  of  Tlnoa  (Map: 
Greece,  F  6).  Area  31  square  miles.  It  is 
for  the  moat  part  barren  and  rocky,  and 
its  natural  products  are  insufficient  to  sup- 
port its  population.  It  was  the  site  of  Her- 
mopolis  (q.v.),  the  capital  of  the  nomarchy 
of  the  Cycladee  and  one  of  the  chief  commerciiU 
ports  of  Greece.  Its  modem  importance  dates 
from  tiie  time  of  the  Gredc  war  of  independency 
whm  it  became  the  point  of  congregation  ot 
Gre^  refugees.  Pop.,  1896,  26,8S6. 

STS'AOuSE  (Lat.  Byracueas,  from  Gk.  Svpd- 
Kovaai,  Surakoueai).  Ancisitly  the  most  famous 
and  powerful  city  of  Sicily,  situated  on  the 
southeastern  coast  of  the  island,  33  miles  south- 
southeast  of  Catania  (Map:  Italy,  E  6).  It  was 
founded  by  Corinthian  settlers  under  Archias, 
one  of  the  Bacchiads,  near  the  end  of  the  eighth 
century  B.O.  Hie  original  colonists  seem  at  first 
to  have  occupied  only  the  little  isle  of  Ortyg^, 
which  lies  near  the  shore,  but  with  the  growth 
of  the  city  the  population  soon  passed  over  to 
the  mainland.  This  settlement  was  on  Achra- 
dina,  at  the  eastern  end  of  a  hig^  triangular 
plateau,  which  lies  nartb  of  the  iuand.  North 


of  the  island  lay  the  small  harbor,  while  to  the 
west  was  the  great  harixw,  ime  of  the  iMst  in 
Sidly.  Or^gia  was  connected  by  bridgea  or  a 
cauaeway  witE  the  nu^nland.  The  dty  oonsiBted 
of  Aehradina,  occupying  the  eastern  end  of  tiie 
table-land  and  the  adjacent  coast,  Tyche  and 
NeapoUs,  to  the  weat  of  Aehradina,  and  of  Epl- 
polc,  still  farther  west,  with  the  strong  fort  of 
Euryalus  at  the  apex  of  the  trianf^e.  The  colony 
rapidljf  rose  to  prosperity  and  was  enabled  to 
establish  suboolonies  of  its  own,  Acr«  (664  b.c.), 
CaameuM  (644  B.a),  and  Camarina  (599  b.o.). 
At  first  the  goveminent  seems  to  have  been  in 
the  hands  of  the  descendants  of  the  Dorian  ocd- 
tmiste,  who  were  landowners  employing  a  large 
body  of  serfs,  seemingly  Sicels.  llie  commerce 
of  the  <Atv  brought,  however,  a  large  Demos  of 
Gredcs,  who  about  486  B.c.  expdled  the  Gamori 
or  ruling  oligarchy  and  established  a  dunocraey. 
The  Gamori  were  brou^t  back  in  486  W  Gelcn 
(q.T.),  tyrant  of  Qdm,  who  made  himsdf  masta 
of  ^numse.  1^  was  a  grsat  ruler,  and  under 
him  the  city  increased  in  sise  and  wealth.  He 
was  succeeded  by  his  brother  Hiero  I  (q.v.)  (47ft- 
467  B.C.),  whose  court  became  a  literary  centre. 
In  466  the  democracy  expelled  his  brother  and 
successor  Thrasybulus,  and  for  60  years  a  free 
and  popular  government  was  enjoyed  under 
which  Syracuse  proqwred  greatiy.  The  Sio^ 
were  reduced,  and  war  was  waged  with  aeii^bor- 
ing  states,  till  the  island  attoacted  Athenian 
intervention,  <»ily  closed  by  the  Peace  of  Hermoc- 
rmtea  (424  b.o.).  Renewed  hostilities  with  Se- 
gesta  (q.v.)  led  to  the  great  struggle  with  Athens 
(415-413),  in  which  Syracuse,  aided  by  the 
Spartan  Gylif^us,  annihilated  the  invading 
army  and  contributed  not  a  little  to  the  outcome 
of  the  Peloponnesian  War.  (See  Aicebiadkb; 
Gbebcb,  Ancient  History;  Gtijfpus;  NiciAS.) 
But  a  new  power  appeared  on  the  stage — ^the 
CarUiaginian— whoae  omquests  in  Kdly  towards 
tile  ehWB  of  the  fifth  century  tiireatened  the  ex- 
istenoe  of  Syracuse.  (See  Gabthaqb;  Sicht, 
Biatory.)  The  suocessful  leadership  of  Dionys- 
ius  the  Elder  (q.v.)  enabled  him  to  become 
tyrant  of  the  city  and  make  it  the  chief  power 
of  Magna  Gnecia  and  Sicily.  He  constructed 
dodcs  and  fortifications.  His  fierce  and  victo- 
rious war  with  Carthage  (397  b.c.)  raised  iho 
renown  of  Syneme  still  higgler.  The  rdgne  of 
Dlmyrius  the  Younger  (q.v.)  and  of  Dion  (q.v.) 
wore  unsettled,  but  after  the  restoration  of  pub- 
lic liberty  hy  'Hmt^eon  (343  b.c.)  there  was  a 
brief  season  of  tranquilUtv,  daring  which  the 
prosperity  of  the  city  rspidly  rerived.  Under 
Agauiocles  (q-v.),  however,  the  despotic  form  oi 
government  was  again  established  (317  B.C.). 
This  reign  was  marked  1^  a  war  with  Carthage, 
indudiiw  an  invasiim  of  Africa,  oondncted  wnh 
donbUuT success.  In  276  b.c.  Hiero  II  (q.v.)  was 
chosoi  general,  and  about  270  b.c.  he  assumed 
the  title  of  King.  He  adopted  the  policy  of  al- 
liance with  Home  and  presored  the  indep^dence 
of  the  state  until  hie  death  in  216  B.C.  Hia 
grandson  Hieronymus  joined  the  Carthaginians, 
and  in  consequence  the  city  suffered  a  l<Hig  siege, 
rendered  famous  by  the  deviees  of  Archimedes, 
and  w8s  finally  stormed  and  plundered  in 
212  B.a  by  Mareellns. 

Under  the  Romans  Syracuse  steadily  declined, 
though  it  always  continued  to  be  the  capital  and 
first  city  of  Sicily,  and  was  made  a  colmy  by 
Augustus.  Captured,  pillaged,  and  burned  1^ 
the  Saracms  (878),  it  sank  into  complete  decay 
and  is  at  present  confined  to  its  ori|^nal  limiti^ 
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Ortygia,  which,  however,  is  no  longer  an  island, 
bat  a  peninsula.  The  population  of  Syracuse, 
whioh  IB  the  capital  of  a  province  of  the  same 
name,  was  27,3fi2  in  1912,  aiwording  to  Baedeker. 
The  mainland  contains  the  chief  remains  of  an- 
tiquity, irtiich  include  a  fine  rock-cut  theatre, 
a  Roman  amphiUieatre,  the  great  altar  of  Hiero 
U,  the  remains  of  the  ancient  fortifications,  and 
the  great  Latomin  or  quarries.  The  cathedrikl  on 
Ortygia  has  been  built  around  an  ancient  Doric 
temple;  the  colimins  of  the  t«nple  form  part  of 
the  church.  The  museum  contains  remains  of 
the  pre-Hellenic  population,  found  in  graves  and 
caves  in  tiie  neimboiiiood.  In  tibe  southon  part 
of  the  town  ia  the  btmous  fountain  of  Arethnsa. 

Bibllograidiy.  E.  Holm.  Oesohiohte  Sicilient 
(Leipeig,  1870-98);  Cavallari  and  Holm,  To- 
poffrafia  aroheoloffioa  di  Siracwa  (Palermo, 
1883,  and  Appendice,  1891)  ;  B.  Lupus,  Topo- 
graphie  von  Syrahut  (Strassburg,  1887) ;  E.  A. 
Preenuui,  History  of  Sicily  (4  vols.,  Oxford, 
1891-94) ;  E.  Mauceri,  Siracusa  (Palermo, 
1904) ;  K.  Baedeker,  Southern  Italy  and  SioUjf 
(with  several  plans,  16th  Eng.  ed.,  Leiprig, 
1912);  the  article  "Syrakus,'^  in  Friedridi 
Lttbker,  Reallemkon  des  klaatUohm  AltertumB, 
vol.  ii  (8th  ed.,  ib.,  1914). 

STBACUSE.  The  fourth  city  in  population 
of  the  State  of  New  York,  and  the  county  seat 
of  Ononda^  County,  148  miles  west  of  Alluuiy 
and  149  miles  east  of  Buffalo  (Map:  New  York, 
D  4).  It  ia  situated  at  the  mouth  of  Onondaga 
valley,  36  miles  south  of  Lake  Ontari<^  in  an 
amphitheatre  of  hills.   Area,  19  square  miles. 

Syracuse  has  superior  facilities  for  transpor- 
tation, steam  railroads  entering  the  city  from 
ten  directions,  and  canals  from  three.  The  Erie 
Canal  pierces  the  heart  of  the  city  and  gives 
water  communication  with  Lake  Erie  and  the 
Hudson  River,  and  the  Oswego  Canal  with  Lake 
Ontario  and  the  St.  Lawrence.  All  steam  rail- 
road lines  centring  here  are  of  two  systems, 
tiie  New  York  Central  and  Hudson  Kiver  and 
the  Lackawanna.  Six  intemrban  lines  radiate 
from  Syracuse.  The  street-railway  ^yston  com- 
prises 96  H  miles  of  track,  aiid  reaches  all 
sections  of  the  city. 

The  chief  residential  streets  are  profusely 
shaded,  presenting  a  parklike  appearance. 
There  are  38  public  parks,  ranging  from  small 
plots  at  street  intersections  to  Burnet  Park,  on 
the  hillside  to  the  west,  with  more  than  120 
acres.  Xincoln  Park,  a  wooded  height  of  20 
acres  on  the  eastern  border,  commands  a  beanti- 
fnl  and  extensive  view  of  the  city  and  Its  sur- 
roundings. The  State  Fair,  under  the  auspices 
of  the  State  Fair  Commission,  is  permanently 
located  in  Syracuse. 

The  buildings  of  Syracuse  University  (q.v.) 
crown  a  commanding  elevation  and  are  among 
the  most  imporing  edifices  in  the  city.  Other 

Erominent  public  buildings  are  the  city  hall,  the 
igh  school,  costing  $400,000,  the  Carnegie  li- 
brary, the  county  courthouse,  the  Federal  Gov- 
ernment building,  the  State  Asylum  for  Feeble- 
Minded  Children,  the  House  of  Providence 
Orphan  Allium,  the  County  Orphan  Asylum, 
the  Old  Laidies'  Home,  and  the  five  hospitals. 
The  Carnegie  library  contains  160,000  volumes, 
the  Court  of  Appeals  Law  Library,  belong^ 
to  the  State,  35,096  volumes,  and  the  University 
Library,  96,000  volumes.  The  ci^  also  main< 
tains  a  Museum  of  Fine  Arts.  Ilie  Onondaga 
Historical  Society  occupies  its  own  building. 
Industrially,  Syracuse  is  fifth  among  the  cities 


of  the  State.  Its  establishments,  according  to 
the  census  of  1914,  had  $63,957,000  invested 
capital,  and  a  production  valued  at  $52,226,000. 
The  ci^  is  noted  ttx  the  number  and  diversity 
of  its  industrial  estaUishments.  In  1915  there 
were  760  plants,  employing  25,000  persons.  The 
chief  articles  manufactured  are  t^rpewriters, 
automobiles  and  gears,  candles,  mince  meat, 
china  ware,  clothmg,  agricultural  implements, 
tool  steel,  furniture,  cemrat,  beer  and  ale,  beds, 
caskets,  carriages,  wine  presses,  chemicals,  drop 
forgings,  levators,  fire  escapes,  incubators,  min- 
ing machinery,  safes,  shoes,  etc.  The  Onondaga 
Sut  Springs  are  on  the  borders  of  Onondaga 
lAke.  The  manufacture  of  salt,  ^m  the  brine 
pumped  out  of  the  springs,  was  formerly  the 
main  industry,  but  is  now  of  minor  importance. 
The  Solvav  Process  CTompany's  works,  manufac- 
turing soda  ash  and  oUier  products,  and  em- 
ploying some  4000  men,  are  just  outside  the 
city  limits  on  the  west.  With  its  many  and 
varied  manufactures,  Syracuse  has  a  large  tdiole- 
sale  and  oqrart  foade. 

The  government  ia  vested  in  a  mayor  and  com- 
mon council,  elected  biennially.  The  comptroller 
and  treaanrer  are  chosen  at  the  same  time. 
The  mayor  appoints  the  heads  of  departments, 
including  the  mgineer,  corporation  counsel, 
and  commissioners  of  public  works,  public  safety, 
and  charities.  The  schools  are  under  the  con- 
trol of  a  board  of  education  elected  on  a 
general  ticket.  In  maintenance  and  operation 
the  city  spent,  in  1914,  $2,976,000,  the  principal 
items  being:  schools,  $737,000,  police  depart- 
ment, $128,000.  fire  department.  $225,000,  uid 
lighting,  $128,000.  The  assessed  valuation  of 
the  city^s  property,  real  and  personal,  in  1015 
was  $144,111,056.  There  are  100  miles  of  paved 
streets,  principally  of  an>halt;  195  miles  of 
sewers;  and  234  miles  of  water  nuins.  The 
water  aiyatem  is  under  nninieipal  owneral^  and 
control.  The  water  is  obtaued  from  Skaue- 
ateles  Lake,  18  miles  distant,  and  is  ccmveyed 
^  gravi^  to  the  city  through  36-inch  pipes. 
The  plant  cost  $5,000,000. 

Pop.,  1850,  22,271;  1880,  51,792;  1900,  108,- 
374;  1910,  137,249;  1916  (State  census),  146,- 
687. 

The  territory  in  which  Syracuse  is  situated 
ori^ally  belonged  to  the  Onondaga  Indians.  It 
was  visited  by  the  Jesuit  misnonary  Father 
Isaac  Jogues  as  early  as  1642.  By  treaties  in 
1778  and  1796  the  State  bought  a  large  tract 
centring  the  salt  springs  uid  formed  from 
it  the  Onondaga  Salt  Springs  Reservation,  parts 
of  which  were  subsequently  sold  to  individuals. 
Syracuse  proper  was  first  settled  about  1806, 
and  was  of  little  importance  until  after  the 
completion  of  the  Erie  Canal,  its  population 
in  1820  being  only  260.  Until  named  Syracuse 
in  1810  it  was  known  snoeessively  as  South 
Salina,  Bogardus'  Comeri,  Cossitt's  Comers, 
and  Milan.  It  was  Incorporated  as  a  village 
In  182S,  and  in  1847  absorbed  Salina  and  was 
chartered  as  a  city.  It  was  prominent  for  its 
aboliti(mist  sentiment  preceding  the  Civil  War, 
and  was  one  of  the  chief  stations  on  the  Under- 
ground Railroad  (q.v.).  Here  on  Oct.  1,  1849. 
occurred  the  famous  Jerry  rescue,  which  did 
much  to  ei^tallize  abolitionist  sentiment  in 
the  North  and  arouse  the  animoaity  of  th« 
Southern  planters.  Consult  Bruce,  Mmnorial 
Bigtory  of  Syracuae  (Syracuse,  1891). 

STBACrnBE,  SoPHBON  OF.  See  Sophbon  or 
Stb&cubk. 
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SYBACUSB  UNXVEB8ITT.  A  coeduca- 
tional butitotion  for  higher  leamiiw  founded 
at  SyracuBe,  New  York,  in  1870.  Iti  college 
department  is  a  continuation  of  Genesee  Col- 
lege, which  was  conducted  at  Lima,  New  York, 
from  1861  to  1871.  Its  medical  department  is 
a  successor  of  the  Genera  Medical  College 
(1835-72),  which  in  part  succeeded  the  Fair- 
field Medical  College  (1812-30).  In  1015  the 
university  •omprised  ei|^  eollc^:  (1)  the 
College  of  Liberal  Arts,  with  clasucal  and  sei- 
entific  courses  leading  to  the  d^free  of  B.A.  and 
B.S.;  (2)  the  (3oUege  of  Fine  Arts,  with  oouraes 
in  ar(^tecture,  beUes-lettres,  music,  painting, 
art,  and  decorative  design  leading  to  the  bache- 
lor's degree  In  architecture,  letters,  music,  and 
painting;  (3)  the  Collwe  of  Medicine,  with  a 
four  years'  course  leading  to  the  d^ee  of 
MJ).;  (4)  the  College  of  Law,  with  a  three 
years*  course  leadinsr  to  the  degree  of  LL.6. ;  (6) 
the  Coll^  of  Applied  Science,  with  courses  in 
civil;  electrical,  and  mechanical  engineering  lead- 
ing to  the  corresponding  engineering  degrees; 
(6)  the  Teachers  College,  with  fully  eauipped 
departments  in  pedagogy;  (7)  the  Coll^  of 
Agriculture;  (8)  the  New  York  School  of 
Forestry.  In  the  graduate  schools  the  masters' 
and  doctws*  decrees  are  conferred.  The  nnl- 
versity  also  maintains  a  school  of  watory,  a  li- 
brary school,  a  school  of  photograplnr,  and  a 
summer  school.  In  1002  an  oMervatory  sta- 
tion of  the  United  States  Weather  Bureau  was 
established  in  connection  with  whidi  lectures 
are  given  on  meteorology  and  climatolc^.  The 
university  campus,  containing  about  100  acres, 
is  situated  on  high  ground  and  commands  an 
extensive  view  of  the  surrounding  country. 
Among  the  notaUe  buildings  on  the  campus  are 
the  Hall  of  Languages,  occupied  by  several  de- 
partments  of  l3ie  Collwe  of  liberal  Arts, 
the  Charles  Demarest  Holden  Observatory, 
equipped  with  an  8-inch  Alvan  Claric  telescope, 
the  Administration  Buildings,  the  John  Crouse 
Memorial  Hall,  the  Esther  Baker  Steel  Hall  of 
Physics,  the  Lyman  Cornelius  Smith  College  of 
Applied  Sci^oes,  the  Cam^e  Library,  and 
the  State  Forestry  Building.  For  athletic  games 
there  is  a  stadium  which  seats  20,000  njeeuitors. 
The  College  of  Ifedidne  aod  the  College  of 
Law  are  ^tuated  in  other  parts  of  the  city, 
but  convenient  to  the  main  buildings  of  tiie 
university.  The  attendanoe  in  all  departments, 
allowing  for  duplication,  in  1014-16  was  4012. 
The  faculty  numbered  about  300.  The  total  re- 
sources are  about  $5,000,000.  The  general  li- 
brary cmtains  100,000  volumes,  including  in 
this  the  historical  library  of  Leopold  v<m  Banks. 
The  president  in  1B16  was  James  R.  T>w,  S.TJ>., 
LLJ}. 

SYB-BAB.7A,  sSr-dAr'yA,  or  SIB-BASIA. 

(ancient  Jaaartea).  A  large  river  of  Russian 
Turkestan,  central  Asia  (Map:  Asia,  L  3).  It 
riaee  on  the  north  slope  of  the  Tian  Shan  on 
the  boundary  of  Chinese  Turkestan,  and  flows 
in  a  genenu  northwesterly  direction  until  it 
enters  the  northeastern  part  of  the  Aral  Sea 
after  a  course  of  over  1700  miles.  lis  upper 
course,  known  as  the  Narin,  descends  through 
a  series  of  romantic  gorges  as  a  tumultuous 
mountain  torrent,  the  ful  being  more  than 
3000  feet  in  less  than  60  miles.  It  receives 
here  numerous  tributaries,  but  after  making 
a  long  detour  to  the  southwest  around  the  hi^- 
lands  north  of  Ferghana,  it  alters  up«m  the 
great  arid  lowland  vtcppes,  in  which  it  reedves 


no  more  aflhunts*  but  deerstaes  in  volume  hy 
evaporatim  and  by  the  use  of  large  quantities 
for  irrigation.  Its  course  beeomee  here  very 
sluggish.  In  the  rainy  seascm  it  overflows  the 
surrounding  country,  and  its  low  hanks  are  in 
some  places  lined  with  extensive  marshes.  The 
discharge  into  the  Aral  Sea  is  less  than  half 
of  the  volume  of  the  river  in  its  middle  course. 
The  delta  is  marshy  and  shifting,  and  the  d^th 
m  the  bur  ia  genorally  not  more  than  three  feet 
From  its  lower  middle  course  the  river  aeods  an 
arm  across  the  desert  to  the  southeastern  end 
of  the  Aral  Sea.  This  channel  is  now  nearly 
dry,  but  probably  indicates  tiie  tanoer  bed  of 
the  main  river.  The  river  is  praetieaUy  nn- 
navigable  in  its  lower  course. 

STS-DABTA,  or  SIB-DABIA.  A  terri- 
tory in  northwest  Russian  Turkestan.  Area, 
about  104,860  square  mike  (Hap:  Asia,  H  4). 
The  larger  part  ocmsists  of  extensive  sand 
wastes.  The  southeastern  part  belonging  to 
the  region  of  the  Tian  Shan  Mountains  rises 
in  snow-covered  peaks  to  an  altitude  of  over  16,- 
000  feet.  The  flat  part  of  the  territory  is  very 
scantily  watered  by  the  Syr-Darya  and  Amn- 
Daira  (qq.v.)>  The  lakes  are  mostly  salty.  The 
settlements  are  found  largely  at  the  foot  of 
the  mountains*  where  the  streams  are  utilised 
for  irrigation.  Wheat,  silk,  and  cotton  are 
the  principal  products.  The  nomadic  inhabi- 
tants have  extensive  herds  of  cattle  and  sheep, 
and  utilize  the  wool  for  the  manufacturing  of 
woolen  products,  besides  exporting  large  quanti- 
ties of  the  raw  material  to  Russia  and  other 
parts  of  Europe,  Horse  breeding  is  carried  on 
by  the  Kirghiz.  The  Central  Asiatic  Railway 
is  the  principal  means  of  transportation.  Pop., 
1013,  1,989,000,  ctmsistiiw  principally  of  Kii^b- 
izes  and  Sarts,  the  fcsmtng  only  about 

4  per  cent  of  the  total.  Capitu,  Tkahkend 
(q.v.). 

STB^IA.  JTradititmally,  the  region  lying  be- 
tween the  Euphrates  River  and  the  Syrian 
Desert  on  the  east  and  the  Mediterranean  on 
the  west,  and  between  the  Alma  Dagh  (the 
ancient  Amanos)  in  the  north  and  ^ypt  in 
the  south.  This  r^^ion  now  forms  a  psjii  of 
Asiatic  Turkey  <M^:  Turkey  in  Asia,  C  4). 
Mesopotamia,  or  at  least  a  portion  of  it,  is 
frequently  designated  as  East  Syria.  Syria 
proper  is  now  a  vilayet  of  the  Turkish  Empire 
and  is  divided  into  six  provinces — Jerueafem, 
Lebanon,  Beirut,  Alepi>o,  Syria,  and  Zor.  It 
occupies  approximatdy  the  area  within  the 
above  boundaries.  It,  therefore,  includes  Palea* 
tine.  Its  area  is  114,630  square  miles. 
E^ria  pn^>er  is  traversed  fmn  north  to  south 
a  system  of  mountains  ccmneeted  with  the 
kurus  in  the  north  and  in  the  south  with 
Mount  Sinai  as  well  as  with  the  important 
mountain  chain  of  western  Arabia.  The  loftiest 
section  is  the  Lebanon  district,  comprising  the 
range  of  the  IjebanMi  proper,  girting  the  mid- 
dle part  of  the  Mediterranean  coast  attaining 
10,050  feet  in  Dhahr  el  Eosdib,  and  the  parallel 
Anti-Libanus  reaching  0200  feet  In  Ifount  Her- 
mon  with  tJie  valley  of  Coele-Syrla,  between 
them.  Syria  is  in  general  a  plateau  of  lime- 
stone, with  the  exception  of  the  sandstone  and 

Sanite  hills  of  Edom.  The  plateau  dips  steeply 
the  Mediterranean.  It  is  traversed  nortn 
and  south  by  a  great  rift  valley,  the  displace- 
ment of  ttie  plateau  level  alons  Imes  of  fracture, 
whidi,  bwinning  at  the  Gulf  of  Akabah  (of 
the  Red  Sea)  in  the  south,  extends  under  the 
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mune  of  Wftdi  el  Araba  to  tlie  Dead  Sea,  thence 
north  tJirou^  the  re^on  of  the  Jordan  to  its 
sources,  and  beyond  this  through  the  Lebanon 
region,  becoming  narrower  but  widening  again 
farther  north,  and  finally  reaches  the  sea  at 
Antioch.  This  depres8i<m  is  over  400  miles  lon^ 
and  generally  aver^es  about  12  miles  in  wid£ 
It  divides  Syria  (except  in  th«  north  and  norUi- 
east)  into  two  long  comparatively  narrow 
stretches  of  table-land — the  eastern  and  western. 
For  the  full  description  of  the  western,  adjacent 
to  -the  Mediterranean,  see  Palesthte.  The  east- 
ern strip  merges  into  the  Syrian  Desert,  and  is 
sandy  and  bare,  its  eleratea  levels  being  domi- 
nated by  the  basaltic  Jebel  Haorao  (6000  feet) 
situated  east  of  Lake  Tiberias.  The  Nahr  el  AA 
(ancient  (h'ontes),  the  Litany  (Leontes).  and 
many  short  streams  flow  into  the  sea  on  the 
west.  The  Jordan  is  the  main  feeder  of  the 
Dead  Sea,  whose  surface  is  1292  feet  below 
that  of  the  ocean.  The  principal  affluents  of  the 
Jordan  are  the  Yarmuk  and  Jabbok.  In  the 
east  are  a  number  of  streams  that  die  in  the 
sands  of  the  desert.  There  are  several  lakes 
besides  the  Dead  Sea,  the  best  known  beiiw 
Lake  Tiberias  (Gennesuet).  The  climate  & 
tiiat  of  the  Mediterranean  basin.  At  Beirut  the 
mean  annual  temperature  is  68°  F.;  at  Jeru- 
salem,  62.6°  F.  The  rainfall  is  scanty,  oc- 
curing  in  winter;  Beirut  having  the  heaviest 
with  a  r^id  decrease  south  and  east.  The 
springs  are  short,  the  summers  long,  dry,  and 
hot.  Snow  falls  in  winter  and  there  is  often 
almost  severe  cold.  The  flora  is  that  of  the 
Mediterranean  r^on,  the  olive  being  prominent. 
Forests  of  conifers  clothe  portlcms  of  the  west- 
em  slope  of  the  Lebanon.  But  nnall  remnants 
survive  of  the  fanxins  cedars  of  Lebantm.  In 
the  east  and  south,  however,  the  plant  growth 
partakes  of  the  scanty  desert  species.  In  the 
extreme  north  the  date  palm  thrives.  Of  the 
wild  fauna  the  lion  has  nearly  disappeared, 
hyenas  exist  in  some  mountainous  regions,  and 
wckala  abound.  Gazelles  are  still  met  with. 
There  are  several  spedes  of  veoomous  aerpsnts, 
including  tiie  cobra.  Formerly  a  land  rten  and 
highly  productive,  Syria  is  in  modem  times  of 
very  inferior  agricultural  and  industrial  signifi- 
cance. Fruits,  grain,  and  vegetables  are  grown. 
The  principal  ports  are  Beimt  and  Jaffa.  The 
Syrian  Rulroad  has  afforded  an  impetus  to 
trade  since  1895.  The  population  is  probably 
about  3,000,000.  It  is  maittly  Semitic  in  race. 
Mohammedans  pred(miinate,  uid  Arable  Is  gen- 
erally spdcen.  Bedouins  and  Aratw  roam  in  the 
south  and  east  The  Turks  are  few.  The  Chris- 
tian population  is  considerable,  the  Maronltea 
of  the  Lebanon  r^on  alone  numbering  over 
100,000.  There  are  many  Jewa  in  Palestine, 
where  they  form  agricultural  communities.  The 
Mohammedan  sect  of  the  Druses  (in  the  Leba- 
non reaon  and  the  Hauran)  has  been  prominent 
throu0L  ita  fierce  hatred  of  Maronitea.  The 
chief  towna  are  Damascus,  Aleppo,  Beirut,  and 
Jemsalem. 

History.  About  1000  B.O.  the  kings  of  Egypt 
brought  tiie  vreater  part  of  Syria  under  their 
domhiion.  Ineir  advance  was  opposed  by  the 
Hittites  (q.v.),  who  were  long  dominant  in 
northern  Syria,  and  who  spread  also  into  the 
southern  part  of  the  country.  The  non-Semitic 
inhabitants  were  gradually  amalgamated  with 
the  Semites  among  whom  they  dwelt,  their 
roeech  becomUig  Semitic.  About  1000  B.c  the 
Phflanieians  were  at  the  faei^t  of  their  power 


and  prosperity  and  the  Hebrew  Kingdom  was 
firmly  established.  By  this  time  the  Hittites, 
whose  state  had  becMue  disintegrated  into  a 
number  of  principalities,  had  begun  to  feel 
the  power  of  Assyria  (q.v.).  Under  David  and 
SokMDOn  the  Israelites  extended  their  sway 
over  a  great  part  of  8jti^  subdainff  the  south- 
era  Hittites,  the  Amoritest  and  other  peoples, 
and  conquering  Damascus  and  other  important 
cities.  On  the  southern  part  of  the  coast  the 
Philistine  cities  were  united  in  a  powerful  con- 
federacy. After  the  disruption  of  the  Hebrew 
realm  Damascus  became  the  seat  of  a  powerful 
independent  Kingdom.  This  was  destroyed  in 
the  seocmd  half  of  the  ei^th  century  b.c.  by 
tiie  Aseiyriaos,  who  imposed  their  yoke  upon  the 
Philistiiie  cities,  and  put  an  end  to  the  Kingdom 
of  Israel,, while  the  PbtEnician  cities  paid  them 
tribute.  About  this  time  the  last  Hittite 
principalities  were  swallowed  up  by  the  same 
enemy.  At  the  b^inning  of  the  sixth  century 
B.C.  Syria  came  under  the  rule  of  Babylon  (q.T.), 
whidi  was  succeeded  in  b.c.  538  by  that  of 
Persia.  In  333-332  B.c.  Alexander  of  Macedon 
established  his  sway  in  Syria.  At  the  close  of 
the  century  upper  Syria  was  appn^riated  by 
SeleucuB,  one  of  ^exander's  genoala,  wIm 
founded  Antioch  as  the  seat  of  nls  Kingdom. 
The  Ptolemies  and  the  Seleucidc  (q.v.)  con- 
tended for  the  possession  of  tiie  rest  of  the 
country,  which  finally  passed  to  the  latter, 
whose  realm,  which  embraced  a  large  part  of 
western  Asia,  came  to  be  known  as  the  Kingdom 
of  Syria.  Many  Qretk  cities  were  founded  by 
this  dynasty.  In  167-141  B.C.  Palestine  threw 
off  the  yc^e  of  the  Seleucidse.  In  64  b.c. 
Syria  was  nude  a  Soman  province  and  in  tiie 
following  year  Judea  was  made  tributary  to 
the  Romans. 

In  the  third  century  aj>.  the  Kingdom  of 
Palmyra,  on  the  eastern  borders  of  Syria,  en- 
joyed a  short-lived  splendor.  After  tiie  dose 
of  the  fourth  eentuiT  Syria  formed  part  of  the 
Byzantine  Empire,  from  which  It  was  wrested 
in  634r-636  by  the  Saraooia.  In  661  Damascus 
beoame  the  seat  of  the  callplu,  but  atiout  a  cen- 
tury later  it  was  supplanted  by  Bagdad.  In 
the  aeoond  half  of  the  eleventh  century  the 
Seljuks  ooenpied  the  country.  In  1099  the 
Crusaders  took  Jerusalem,  which  was  made  the 
capital  of  a  Kingdom.  At  the  same  time  was 
founded  the  Principality  of  Antioch.  In  the 
middle  of  the  next  century  the  Christian  power 
in  Syria  was  endangered  by  the  aasaults  of 
Sultan  Nureddln,  whose  seat  was  at  Aleppo. 
In  1174-87  Saladin,  Sultan  of  E^t,  wrested 
Syria  from  the  successors  of  Nureddln  and  over- 
threw  the  Kingdom  of  Jerusalem.  In  the  thir- 
teenth century  Khwaresmians  and  Mongols  swept 
over  Syria.  In  1291  Acre,  the  last  stron^old 
of  tile  Christians  on  the  Syrian  coast,  was  taken 
by  the  Mameluke  ruler  of  Egypt  and  Syria. 
In  1516  Syria  was  attacked  and  easl^  oonqnered 
by  tiie  Ottoman  Tnrics.  In  1831-w  Hekemet 
Aii  (q.v.)  of  Egypt  made  himself  master  of 
the  countiy,  but  was  forced  to  relinquish  it  to 
the  Sultan  in  1840.  In  1860  there  were  mas- 
sacres of  the  Maronites  the  Druses  and  a 
frkthtful  slau^ter  of  Chnstians  at  Damascus. 

Bibliography.  Lady  Burton,  Inner  Life  of 
Biffia  (new  ed.,  London,  1884) ;  Ot^  Le  Strange, 
Palestine  under  the  Moelemt  (Boatmi,  1890) ; 
Post,  Euoy*  on  the  Beet9  and  IfoMofialittea 
of  Syria  and  PaieaHno  (London,  1890);  Oas- 
tou  Maapero,  Struggle  of  the  Xatioiu,  Bgypt, 
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Syria,  and  Atayria  (En^.  trani.  hy  M.  L.  Mc- 
Clure,  New  York.  1897);  Reinhold  ROhricht, 
Oeschiohte  dey  K6nigreich8  Jerusalem  (InnB- 
brack,  1898);  W.  M.  Flinders  Petrie,  Syria 
and  Egypt  from  the  Tel  el  Antama  Lettere 
(London,  1888);  L.  B.  Faton,  Early  Bietory  of 
PolMtme  (New  York,  1901);  E.  R.  Bevan, 
Boute  of  Beleucue  <2  voU^  London,  1902) ; 
O.  L.  Bell,  Desert  and  the  8oum  (New  York, 
1907 )  ;  William  Swing,  Arab  and  Druze  at 
Bome  (London,  1907);  Ren«  Daasand,  Lee 
Arabee  e»  Sjfria  ava»t  Vlalam  (Paris,  1907); 
H.  H.  JeHsup,  Fifiy-three  Yeare  in  Syria  (2 
vols.,  New  York,  1910) ;  W.  M.  Thomsw,  The 
Laitd  and  the  Book  (new  «d.,  ib.,  1911) ;  F.  J. 
Blias,  The  Beligiam  of  Modem  Syria  and  Pelee- 
Mne^  Broea  leetnrea.  1908  <ik.  1018);  K.  T. 
Khairallah,  La  Syrie:  territoire,  originea  eth- 
mgve*  et  poUUquee,  evolwUon,  eeqmeeea  (Paris, 
1912). 

BYBOAO  AP0GALYF8B.     See  Babdoh. 

BOOKB  OF. 

STSIAC  UWaTTAOE  AND  UTEBA- 
TTTBB.  The  Aramaic  dialect  of  Edessa  and 
western  Mesopotamia  (see  a»*m**")j  in  which 
many  literaiy  productions  hare  been  preeerred. 

Its  name  is  deriTed  from  the  Greek  ^vpla,  which 
is  either  an  abbreviation  of  'Avevpla,  or  a  sur- 
vival of  the  old  designation  Suri  found  in 
cuneiform  inscriptions.  Before  the  introduction 
of  Christianity  the  natives  of  Mesopotamia 
called  themselves  Aranueans.  Subsequmtly  this 
term  was  used  especially  for  the  psjniis,  while 
the  Christians  were  designed  by  Qreeks  and 
Peraians  as  Syriana  and  seem  to  snne  extent 
to  have  adopted  the  name  themselves.  The 
Syriae  language  shows  in  its  earliest  documents 
a  remarkably  fixed  type,  and  must  therefore 
have  been  long  spoken  in  Mesopotamia.  Charac- 
teristic  of  this  dialect  are  the  n  of  the  pre- 
formative  in  the  imperfect  of  the  verb  and  the 
loss  of  the  determinative  force  of  the  emphatio 
ending  a  in  the  noun. 

Th»e  was  probaUy  an  extensive  pagan  litera- 
ture both  in  Edessa  and  in  Harran;  but  the 
story  of  Achikar  (q.v.) ;  an  account  of  a  water 
famine  in  201  a.d.  preserved  in  the  Chronicle  of 
Edessa;  and  the  letter  of  Mara  son  of  Serapion 
of  the  second  and  Uiird  century,  publishea  in 
Cureton's  Spicilegium  Syriacttm,  seem  to  be 
the  only  extant  specimens.  The  translation  of 
tiie  (Md  Testamoit  was  probably  made  by  Jews. 
It  may  belraig  to  the  first  century  aj).,  though 
it  was  subsequently  revised  in  some  bo^  with 
the  aid  of  (£e  Grade  version.  Tiro  recensitms 
of  the  oldest  translation  of  the  New  Testament 
have  been  preserved  in  part  in  a  Sinaitic  manu- 
script of  the  Gospels  and  a  Nitrian  manuscript 
published  by  Cureton,  containing  fragments  of 
tiie  Gcapets.  This  latter  version  may  nave  beoi 
made  in  the  latter  half  of  the  second  centui?. 
A  compilation  of  the  four  Gospels,  called  the 
Diateesaron,  was  made  by  TR,tian  (q.T.)»  or 
translated  by  him  frmn  a  Greek  work  of  the 
same  kind,  about  180.  This  dlatessaron  is  lost 
and  is  known  chiefly  through  Ephraem  Syras 
(q.v.)  ;  the  Arabic  translation  of  this  work 
published  by  Ciasca  seems  to  belong  to  the 
eleventh  century,  and  has  manifestly  been  made 
conformable  to  tJie  standard  text.  Having  been 
in  use  for  a  long  time  in  the  Mesopotamian 
churches,  the  dlatessaron  was  supplanted  l>y 
the  Syriae  Vulgate,  or  Peshita  (see  Biblk, 
Vereiona),  apnu^tiy  in  the  fifth  century, 
throui^  the  efforts  of  Biahop  Rabbulaa  (died 


43S).  2  Pet.,  2  and  3  John,  Jude,  and  the 
Apocalj^se,  which  were  not  found  in  the  old 
Syriae  Bible,  were  later  supplied  from  the  ver- 
sions of  Philoxenus  ( 508 )  and  Thomas  of 
Heraclea  (616).  lo  addition  to  the  canonical 
lx>oks,  Eceleeiasticus  (q.v.)  was  also  tranalated 
from  the  Hebrew  and  the  other  deuterocanonical 
books  (q-v.)  probably  from  the  Greek,  while  4 
Maccabees  ana  a  part  of  Josephus'  Jewish  War 
called  6  Maccabees,  as  well  as  several  other 
apoc^phal  books,  including  the  &{M>calypses 
of  Barach  and  Ezra  (qq-v.),  were  also 
translated  from  the  Greek.  Tnuislati(xis  of 
the  Psalms  of  Solomon  (q.v.)  and  the  Odes  oi 
Solomon  (q.v.)  were  discovered  in  1909.  A 
translation  of  the  Gredc  tot  adt^ted  by  Origen 
called  the  Syro-Hexaplaric  versicm  was  made  by 
Paul  of  Telia  in  617;  and  a  revisitm  of  the  New 
Testament  was  made  hy  Jacob  of  Edessa  (q<T.) 
at  the  end  of  the  eevenUi  century. 

As  early  as  any  of  the  New  Testament  trans- 
lations are  the  works  of  Bardesanes,  the  Gnostic 
(q.T.),  who  died  in  222  and  was  a  poet,  philos- 
o^er,  astronomer,  and  historian.  His  Dialogue 
on  De9ti»t/  is  extant;  hie  ISO  hymns  are  lost. 
A  number  of  Gnostic  hymns  have,  however,  been 
preserved  in  the  Aote  of  Thomae,  written  In  the 
third  century,  among  the  Hymns  of  the  Soul.  In 
the  fourth  century  Aphraates  (q.v.)  wrote  his 
homilies,  and  the  famous  Ephraem  (died  373) 
his  commentaries  on  the  Bible  and  on  Tatian's 
i>ia(e««aro»,  his  exegetical  discourses,  and  his 
hymns.  Among  the  disciples  of  Ephraem  were 
audi  writers  as  Aba,  Zenobius,  Balai,  and  C!yril- 
lona.  The  most  flonrishiog  period  of  Syriae 
literature  ext«ided  from  c.400  to  the  Arabic 
conquest.  In  the  course  of  the  fifth  century  ^e 
great  schism  occurred  which  divided  the  Meaopo- 
tamian  church  between  Nestorians  and  Mono- 
physites  (qq.v.)  and  severed  both  from  the 
Catholio  church.  An  eminent  poet  of  this  cen- 
tury was  Isaac  of  Antioch  (q.v.) ;  and  Narses 
of  Maalletha  also  deserves,  to  be  mentimwd. 
Much  of  the  early  Neetwlan  literature  is  lort; 
but  some  worics  of  Hamana  (died  607),  Babai 
(died  610),  and  Elias  of  Merv  remain.  Among 
the  Monophysites,  Aksenaya,  or  Philoxenus  of 
Mabug,  Jacob  of  Serug  (died  521),  Jacob  Bara- 
dftus,  after  whom  the  party  was  called  Jaco- 
bites, and  Jacob  of  Edessa  (died  708)  were 
perhaps  the  most  influential  writers.  In  addi- 
tion to  the  strictly  theological  works,  there  grew 
up  an  historical  literature,  including  the  Chron- 
icle of  Bdeeea,  the  very  excdlent  <chrfRiide  of 
Dionysius  of  Tell  Mahre,  many  histories  deal- 
ing exclusive^'  with  the  Churdt,  such  as  that 
of  John  of  E^hesus  (sixth  centuiy),  and  the 
translation  and  expansion  of  a  work  by  Zacharias 
of  Metylene,  martyrolt^es  and  l^;ends  such 
as  those  of  King  Abgar  and  the  Apmtle  Addai. 
Not  only  theolc^cal  works,  such  as  tiie  Clemen- 
tine Beeognitione,  the  Apology  of  Aristldee, 
the  ecelesjastical  history  m  Elnsebius,  and  the 
commentaries  of  Theodore  of  Mqfisuestia,  were 
translated  from  the  Gre^,  but  also  secular 
works  like  those  of  Homer,  Maop,  Aristotle 
Galen,  and  Hippocrates.  Mana,  Moses,  Probus, 
Sergius,  and  Jacob  of  Edessa  were  especially 
active  as  translators,  and  Severus  Sebocht  of 
Nisibia  wrote  on  astronomy  and  geography. 
After  the  Moslem  conquest  the  Arabic  language 
gradually  gained  on  the  vemaenlar.  But  wrriac 
still  c<mtinued  to  be  qraken  in  many  localities 
and  to  be  cultivated  as  a  learned  lanmage.  Hie 
use  of  two  langoagea  led  to  philologieal  studies. 
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and 'many  works  on  grammar  and  lexicography 
were  written.  Among  these  may  be  mentioned  the 
grammar  of  Eliaa  of  Tirhan  and  the  lexicons 
composed  by  Bar  AH  Honain  (died  873)  and  Bar 
Bafalul  ( 963 ) .  Many  books  were  translated  from 
the  Arabic  in  the  tenth  centivy,  such  aa  the  Kali- 
lah  wa  Ditmuth,  Smdbad,  and  PBeudo-CaUiBthenes' 
life  of  Alexander.  Classical  l^rriae  was  writtoi 
with  great  elegance  by  ike  &ibian  Thabit  ben 
Korraia  (died  901 )  and  his  sons.  ( See 
SABUns.)  With  tiie  dedine  of  the  caliphate, 
the  Syriac  gained  a  more  vigorous  life,  and 
numerous  theological  writers  used  it.  Tfaeodor 
bar  Choni  (tentii  cratury)  wrote  with  great 
freedom  frcon  prejudice  on  other  reli^ohs  than 
Christianity.  Dionysius  bar  Salibi  (twelfth 
centui^)  is  of  interest  for  the  history  of  the 
Crusadra;  and  Midiael  of  Bfelltene  wrote  a  his- 
tory of  tiie  world.  The  mrat  important  of  these 
later  writers  are  Abnlfaraj  Qr^ry,  called  Bar 
Ebhraya  or  Bar-Hehneus  (12S&-S0),  who  wrote 
a  grammar,  a  commentary  on  the  Bible,  a  his- 
toid of  the  world,  a  commentary  on  Galen,  trans- 
lations from  the  Qreek,  essays  on  ethics  and  reli- 

S'on,  astronomy,  and  other  physical  sciences  ( see 
abtHebrsds);  and  Abh^sho  (died  1318),  a 
learned  Nestorian  who  wrote  the  history  of 
Syriac  literature  and  other  works.  After  the 
fourteenth  century  there  were  no  noted  writers. 

The  system  of  writing  used  by  the  Eldessene 
Christians  before  the  fifth  century  was  a  modi- 
fication of  the  Aramaic  script  then  in  use  in 
Syria,  resembling  most  the  Falmyrene.  From 
the  tenth  century  this  writing  was  known  as 
Estraneelo,  or  the  writing  of  the  gospel.  The 
Nestoruuu  continued  to  use  it,  while  the  Jaco- 
bites adopted  for  distinetim  a  cnrsiTe  form. 
At  first  Towels  were  not  indicated  at  all.  Sub- 
sequently vowel  letters  were  used.  But  in  the 
seventh  century  the  Nestorians  began  to  employ 
vowel  points,  and  about  700  the  Jacobit^ 
adopted  some  of  the  Greek  vowels,  which  they 
wrote  above  or  below  the  consonants  to  ahow 
theproper  pronunciation. 

The  modem  Syriac  wptAxa  with  dialectical 
differences  by  the  Nestorians  In  the  West,  those 
of  Lake  Ummiah,  in  the  Kurdish  nHnmtains, 
and  on  the  plain  of  Mosul,  and  by  the  JacoUtes 
of  Tur  Abdin,  exhibits,  in  addition  to  numerous 
Turkish,  Kurdish,  and  Arabic  loan  words,  cer- 
tain peculiarities  rendering  it  probable  that  it 
is  a  descendant  of  the  Aramaic,  once  spoken 
in  Assyria,  rather  than  of  the  classical  Edeseene. 
In  tiie  dialect  of  Ummiah  a  etmsidenble  litera- 
ture has  been  developed  by  American  mission- 
aries. 

BlUiography.  Theodor  NOldeke,  GrammaUle 
der  neusyrischen  Spradhe  (Leipzig,  1868) ;  R.  P. 
Smith,  Themurwi  iSyrtooue  (Oxford,  1868— 
1903) ;  Prym  and  Socin,  Der  nevanunSisohe 
Dialekt  de»  Tur  Ahdin  (OOttingen.  1881); 
Rubens  Duval,  QrammaAre  ayriaque  (Paris, 
1881) ;  Albert  Socin,  Die  neuaranwltcchm  Dia- 
lekte  von  Urmia  Uosul  (TObingen,  1882); 
Eberhard  Nestle,  Byriaohe  Orammatik  <2d  ed., 
Berlin,  1888) ;  R.  D.  Wilson,  Elementt  of  Syriac 
Grammar  (New  York,  1891);  A.  J.  McLean, 
Orammar  of  the  Dialects  of  Vernacular  Byriao 
(Cambridge,  1896);  Carl  Brockelmann,  Lexicon 
spriacum  (Berlin,  1895);  W.  Wright,  History 
of  Syriac  Literature  { London,  1896 ) ;  Theodor 
NSldeke,  ByriscKe  Orammatik  (2d  ed.,  Leipzig, 
1898) ;  Rubens  Duval,  La  LUtitrature  syriaqite 
(Paris,  1907) ;  Carl  Brodcdnwnn,  Orundriss  der 
vergMtAenden    OramnMtik    dor  BaiUtitchat 


Sprachen  (Berlin,  190^13);  Anton  Baumstark, 
in  Die  Christlicken  Literaturen  dea  Orients 
(Leipzig,  1911) ;  Arthur  Ungrad,  Syriache 
Orammatik  mit  Ut^w^sbuoh  (Munich,  1913); 
Carl  Brockelmann,  Syrische  Orammatik  (3d  ed., 
Berlin,  1013);  also  Patrologia  Syriaca  (Paris, 
1894) ;  Corpus  Boriptorum  Ohristianonm  OrieH- 
talium:  Borvptores  Byriaci  (ib.,  1907);  Pairo- 
logia  Orimtalia  (lb.,  1907). 

STBIAC  VERSIONS.   See  Bible. 

STBOAN  FBOTESTANT  COLLEQB.  An 
institution  of  learning  at  Beirut,  Syria,  founded 
in  1863  and  incorporated  under  the  laws  of 
New  York  in  1864  by  the  Trustees  of  the 
Syrian  Proteetant  CoUege-  The  college  was 
opened  in  1866;  in  1867  the  school  of  medicine 
was  oi^aniud;  in  1900  a  school  of  commerce 
was  opened;  in  1905  a  nurses*  training  school; 
in  1009  tiie  teachers*  training  course;  and  in 
1910  the  school  of  dentistry  was  added.  There 
were  in  1916  eight  departments  including  in  ad- 
dition to  the  above  tt^  preparatory  department, 
the  school  of  pharmacy,  and  the  school  of  biblical 
archseology  and  philology.  The  o611we  occupies 
a  site  of  40  acres  overlooking  the  Mediterranean 
and  comprises  26  building  En^ish  is  the 
lamgnage  <rf  instruction,  having  began  to  replace 
AraUe  in  1880.  In  1913-14  the  insUtution  had 
an  enrollmoit  of  961  students,  of  whom  545 
were  in  departments  above  the  preparatory. 
There  is  a  graduate  body  since  the  foundation 
of  the  college  of  2306  members.  The  total 
faculty  includes  about  70  members.  The  presi- 
dent is  Rev.  Howard  S.  Bliss. 

SYTtlAN  RITE.    See  LiTUBOT. 

STSIN^A  (Keo-lat.,  frmn  Gk.  ffvptvC  syriiu, 
pipe,  tube;  name  first  given  to  the  mock- 
orange  because  its  stems,  after  removal  of  the 
pith,  were  used  as  pipes).  A  genus  of  plants  ai 
the  family  Oleaces.  The  English  common  name 
is  lilac  (q.v.).  Syringa  is  also  a  name  very 
commonly  applied  to  the  mock  orange,  or  Phila- 
detphus  (q.v.). 

STBIN'OOlCYBaJIA.  (Neo-Lat.  from  Qk. 
^(VC  ayrina,  a  pipe  -f  tuMXh,  mv<^oa,  marrow). 
A  disease  of  the  sf^inal  cord  characterized  by 
the  formaticm  of  cavities  and  the  growth  of  new 
tissue  resembling  glicnna  in  its  central  parts. 
Its  cause  is  not  accurately  known,  thou|^  it 
may  depend  upon  anomalous  anbryonle  develop- 
ment, and  it  apparently  follows  infectious  dis- 
eases as  well  as  wounds  upon  the  hutds.  It 
is  not  caused  by  alcohol  or  syphilis,  nor  is  it 
hereditary.  It  often  appears  m  women  after 
childbirth.  The  disease  is  comparatively  rare 
and  appears  between  the  eleventh  and  the  thirti- 
eth year;  It  is  more  frequent  in  males  than  bi 
females,  in  the  proportion  of  2.2  to  1.  The 
symptoms  are  pains  in  neck  and  arms  with  re- 
duced sensation  in  the  hands,  atrophy  of  muscles 
in  hands,  arms,  and  shoulders,  with  twitchings, 
followed  by  wasting  in  muscles  of  back,  thighs, 
and  legs.  The  hands  become  clawed,  the  leet 
deformed,  and  the  spine  is  curved,  in  extreme 
cases,  Loss  of  sensatitm  to .  temperature  and 
pain,  while  not  to  tonch,  occurs,  and  is  con- 
sidered pathognomonic.  Eruptions  and  ulcera- 
tions appear  on  hands  and  face,  and  other 
changes  occur.  The  disease  lasts  from  five  to 
20  years,  and  the  prognosis  for  checking  it  is 
not  good.  It  is  incurable.  Rest  and  general 
tonic  treatment,  hydrotherapy,  and  massage, 
as  well  as  silver  and  arsenic,  are  measures  tried. 
Consult  Church  and  Peterson,  Nervous  atut 
Mental  Diseases  (Philadelphia,  1914). 
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SyJt^lNOOP^BA  (Keo-Lat.  man.  pt,  fnm 
Ok.  ffvfityi,  tyriw,  pipe,  tube  +  w6poi,  poros, 
passage,  pore).  A  genxu  of  fossil  tabulate 
corals  in  which  the  coral  mass  consists  of  a 
bundle  of  slender  cylindrical  tubes  that  rise 
from  a  common  base  and  that  are  connected 
at  intervals  by  slender  hollow  horizontal  proc- 
esses or  plates.  The  gmas  ranges  through  the 
Upper  Slurian,  Deroman,  and  Xowar  Cuboni- 
fercnu  formatkntB. 

STAONZ  <Neo-Lat.,  frcmi  Ok.  irvpi-yt  pipe, 
tube).  A  simple  instrument  of  reeda,  probably 
the  most  ancient  of  mu^cal  instruments,  it 
is  thought  idoitical  with  the  Hebrew  Ugab, 
mentioned  in  the  Bible.  The  Greeks  supposed 
it  to  have  been  made  by  the  god  Pan  out  of 
reeds,  and  hence  its  secondary  name  Pandean 
pipes.  It  was  formed  of  seven,  eight,  or  nine 
short  hollow  reeds  cut  in  graduated  lengths,  so 
as  to  produce  a  musical  acale»  and  then  fixed 
together  by  wax.  The  lower  ends  were  closed 
and  the  upper  ones  open  and  on  a  level,  so 
that  the  lips  could  easily  pass  over  the  pipes. 

BTBINX.  An  organ  peculiar  to  birds,  con- 
cerned in  the  producticm  of  voice.  It  is  usually 
composed  of  several  modified  rings  of  the  lower 
trachea  or  upper  bronchial  tubes,  the  inner  half 
of  which  are  covered  by  a  thin  medial  fold  of 
membranous  tissue.  Special  muscles  control  the 
tension  of  this  membrane,  and  by  thus  varying 
the  size  of  the  aperture  through  which  the  air 
leaves  the  lungs,  varying  tones  are  made  and 
controlled.  See  Bird,  and  consult  the  biblic^ 
raphy  there  given. 

STBIJN,  zSrOdn,  JfiBO.  the  Elder  {c.1425- 
91 ) ,  A  famous  German  wood  carver  and 
sculptor,  active  at  Ulm  from  about  1458,  one 
of  the  most  remark^le  masters  of  bis  time. 
The  three-seated  stool  of  1468  at  the  entrance 
of  the  choir  in  the  cathedral,  and  his  chief 
production,  the  stately  double  row  of  choir  stalls 
(146&~74)  there,  the  first  of  their  kind  in  rich- 
ness of  detail  and  skillful  workmanship,  exhibit 
a  plastic,  beauty  and  freedom  of  form  unequaled 
by  any  contemporary  effort.  His  earliest  known 
work  is  a  sin^ng  de^  (1468)  in  the  Ulm  Mu- 
seum, and  as  an  isolated  prodnetion  in  stone  is 
to  be  mentioned  the  fountain  in  the  market 
square,  known  as  the  "Fischkasten"  (1482). 

His  son  and  pupil,  JObo  the  Younger,  carried 
on  bis  father's  workshop,  but  he  lacked  the 
unity  and  repose  of  the  elder  Syrlin.  He  carved 
the  choir  stalls  (1493)  and  the  cel^rants' 
stool  (1496),  in  the  church  at  Blaubeuren,  also 
a  tfaree-seated  stool  (1605)  in  the  Neithardt 
Chapel  fMf  Ulm  Cathedral,  and  in  the  latt«  the 
sounding  board  of  the  pulpit  (1610).  Consult 
the  monograph  by  Grill  (Strassburg,  1910),  and 
Baum,  Die  Vlmer  PUutik  (Stuttgart,  1911). 

ST'BO-CHAIJ)A'ANS,  or  SY'BO-O'BIEN'- 
TAXiS.    See  Cbald^n  Rite. 

STSOEOMTJk,  Wlaotsuw.   Pseudonym  of 

LtmwlK  KONDRATOWICZ  (q.v.). 

STBPEUS  (sSr'fQs)  FLT  (Neo-Lat,  from 
Glc  9^^,  BjfTphoa,  vip^t,  aerphoa,  gnat).  A 
fiy  of  the  family  Syrphidfe,  many  species  of 
which  are  of  much  economic  importance.  More 
than  300  species  occur  in  the  United  States. 
They  are  stout-bodied  flies  and  vary  greatly  in 
color.  Many  species  closely  resemble  bees  and 
wasps.  Nearly  all  of  them  are  flower  flies  and 
pollen  carriers.  Many  syrphus  flies  in  the  lar- 
val state  feed  upon  plant  lice  and  other  soft- 
bodied  insects.  Others  live  in  decayitog  wood 
or  in  manure  or  soft  mud,  in  the  sap  of  trees 


or  in  the  stems  of  plants,  or  in  fun^^,  or  as 
guests  of  ants  and  bumbMiees.  Tlie  rat-talted 
maggot  (q.v.)  is  u  example  fit  the  forms  found 
in  soft  mud  or  in  manure.  Those  which  live 
in  ants'  nests  I>elong  to  tiie  genus  Miorodon  and 
are  among  the  strangest  insect  larvae  known. 
Those  which  live  in  the  nests  of  bumblebees 
belong  to  the  genus  Volucella,  and  the  adult 
flies  resemble  bumblebees. 

S7BTI8  KA'JOB  and  VYBmS  U^NOB. 
The  ancient  names  of  two  gulfs  on  the  north 
coast  of  Africa.  See  Sidba  and  Qasss. 

8TBUP.    See  Suoab,  Mavufactcbe  of. 

SYSTOLE,  8ls'td-l6.   See  Heabt. 

STS^TYXE.  An  arrangement  of  classic  col- 
umns in  which  the  intercolumniation  is  equal 
to  only  twice  the  diameter  of  the  column.  See 
CoLUUN;  IimBCOLCUKunoir. 

slz-i^'y*.  A  river  port  in  tiie 
Government  of  Simlirisk,  Russia,  on  the  River 
Syzran,  near  the  right  bank  of  the  Volga  (Map: 
Russia,  G  4).  It  lies  in  a  low  district,  sub- 
merged during  the  annual  rise  of  the  Volga. 
The  town  is  known  as  a  grain  exporting  centre. 
Pop.,  1911,  46,234. 

agAPApK*^  80n>dt-ko.  See  Thebesiwel. 

SZABVAS,  sOr'vdBh.  A  town  of  Hungary,  in 
the  County  of  B&te,  89  miles  southeast  of 
Budapest,  on  the  left  bank  of  the  KOrOs  (Map: 
Hungary.  G  3).  Pop.,  1900,  26,778;  11)10,  28.- 
543. 

BZAfiZ,  sis.  KJMXUT  (1829-1006).  An  Hun- 
garian poet  and  translator,  bom  in  Kagy- 
Enyed,  Transylvania.  During  the  revolut^ 
of  1848-49  he  fought  in  the  Honv«d  armv, 
then  studied  theology,  and  was  engaged  in  teach- 
ing and  pastoral  work  until  1865,  when  he  was 
appointea  councilor  in  the  Ministry  of  Public 
Wwship.  Two  years  later  he  was  ^pointed 
inspector  of  schools,  and  in  1876  agMn  min- 
isterial councilor.  In  1884  he  became  refwmed 
bishop  at  Budapest.  He  was  elected  to  the 
Hungarian  Academy  in  1868.  Besides  numerous 
lyrics  he  wrote  the  epic  poems  Almot  and  Salo- 
mon, several  dramas  {Zrinyi,  Emperor  Joseph, 
Berod,  Friar  Oeorge],  and  the  tragedy  The 
Death  of  Attila  (1888),  but  his  reputation  rests 
mainly  on  his  masterly  translations  of  the  poets, 
Dante  (Divina  Commedia),  Shakespeare,  Moore, 
Tennyson,  and  Moliire.  He  is  also  noted  for 
the  translations  embodied  in  A  vUdgirodalom 
nagu  epoKoi  (The  Great  Epics  of  the  World's 
Literature,  2  vols.,  1882). 

SUTKAB-XTftXaSI,  sU^nOr-na'me-tS.  A 
town  in  the  County  of  Szatmfir,  Hungary,  63 
miles  northeast  of  Debreczin,  on  the  right 
bank  of  the  Szamos  (Map:  Hungary,  H  3).  It 
contains  a  beautiful  cathedral.  Szatm&r-K^meti 
was  founded  by  the  Germans  in  the  eleventh 
century.  Pop.,  1900,  26,881;  1910,  84,892, 
chiefly  Magyars. 

SZfiCH^NTI,  sa'chSn-yd,  larv^N  (Stephen), 
Count  (1702-1860).  An  Hungarian  statesman, 
bom  in  Vienna.  As  a  youth  ne  served  in  the 
Austrian  army  in  the  wars  with  Napoleon,  and 
afterward  traveled.  In  1825  he  took  his  seat 
in  the  Upper  House  of  the  Hungarian  Parlia- 
ment. As  a  leader  of  the  National  party  he 
endowed  the  Hungarian  Academy  of  Science,  a 
conservatory  of  music,  and  a  theatre.  To  his 
exertions  were  due  the  erection  of  the  great 
suspension  bridge  between  Pest  and  Buda, 
the  improvement  of  navigation  at  the  Iron 
Gate,  the  regulation  of  the  ThdssL  and  the  In- 
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trodnetioB  of  ■teamboata  on  the  Dannbe,  In 
1847-48  he  <^p08ed  the  extreme  measnrefl  of 
Koemth,  but  later  fell  in  with  the  popular 
movement  and  became  a  member  of  the  ministry 
under  BatthyAnyi  and  EoBsuth  in  1848.  Be- 
coming  insane  soon  after,  he  was  taken  to  the 
asylum  at  DObling,  near  Vienna,  where,  thou^ 
he  partly  recovered,  he  Bp&at  his  remaining 

EIn  March,  1860,  his  papm  wm  searched 
)  polioe,  and  In  a  fit  ot  enitement  he  diofe 
If.  Consult  LOnyajt  Oraf  Bteoham 
SeSoMnyi  and  wine  AfnterioMSfim  SohHftm 
(Pest,  1876). 

His  son  B£la.  became  known  for  wide  travels 
and  explorations  in  the  East  Indies,  Japan, 
China,  Java,  Borneo,  western  Mon^lia,  and  the 
frontiers  of  Tibet  In  1803  he  published  in 
German  an  aeeonnt  of  Us  e^terteneas. 

SZE-CUUJfiN,  or  SZE-CHUAN,  sS'chwttn' 
(Chin.,  Four  Rivers).  The  largest  of  the  eight- 
een  provinces  of  Cliina  (Map:  China,  H  6). 
Area,  218,480  square  miles.  The  western  part 
of  SzeH^huen  is  a  wild  inhospitable  region  of 
high  mountain  ranges,  with  limited  agricultural 
resources,  and  rivers  too  impetuous  for  junk 
navigation,  inluU)ited  chiefly  by  non-Chmese 
tribes— Man-tse,  Si-fftn.  and  Xoloa  (q.T.).  The 
eastern  portion  east  <d  tiie  Min  River  induding 
the  plain  of  Cheng-tu,  2000  square  miles  in 
area  and  1800  feet  above  sea  level,  is  a  rich 
fertile  country  of  innumerable  small  valleys. 
The  province  is  well^watered  bv  the  Yang-tse 
and  its  numerous  tributaries — ^the  Yalung,  the 
Min,  the  T'o,  and  the  Eia-ling  from  the  north, 
and  the  Ta-kwan,  the  Nan-^rang,  the  Yung- 
ning,  the  Chih-shni,  the  E't-kiang,  and  the 
Knng-t'an  from  the  soqjih.  Nearly  all  of  tiieee 
are  obstmeted  in  parts  by  rapids,  but  they 
nevertheless  Usrm  most  valuable  avenues  of  com- 
munication in  an  otherwise  di£Scult  country. 
The  climate  is  not  extreme,  although  it  is  con- 
tinental in  character  and  changes  are  sudden. 
The  rainy  season  b^ine  in  May  and  is  at  its 
height  in  July. 

Sze-chuen  is  rich  in  minerals,  eepecially  in 
coal  and  iron.  Coal  is  widely  Retributed,  but 
the  seams  are  thin  and  the  quality  does  not 
oompare  with  the  eoal  of  Eansu,  Bhaiui,  Honan, 
or  even  Hunan.  Copper,  silver,  gold,  and  lead 
occur  in  small  quantities.  Notwithstanding  the 
mountainous  character  of  the  country,  agricul- 
ture has  been  brought  to  a  high  state  of  per- 
fection; the  province  produces  everything  needed 
for  home  consumption  except  cotton  and  wool. 
'Ihe  hillsides  in  many  places  have  been  terraced. 
Wheat  is  a  winter  crop.  Rice,  the  stiqite  article 
of  diet,  is  extensively  grown.  Other  crops  are 
barley,  maise,  millet,  buckwheat,  pulse,  potatoes, 
tobacco  of  fliw  quality,  tea,  sugar,  intflgo,  and 
sesamum,  rape,  and  other  oil-producing  plants. 
Hemp  is  the  only  textile  plant  grown,  except 
that  used  in  the  manufacture  of  grass  cloth. 

Other  important  products  are  ellk,  white  wax, 
vegetable  tallow,  vnn&oil,  rhubarb,  medicines, 
musk,  and  hides.  Wool  is  imported  from  Shensi, 
Tibet,  Eoko  Nor,  and  other  rc^cms.  Cotton, 
both  raw  and  manufactured,  comes  chiefly  from 
Hnpeh.  Cotton  spinning  and  weaving  are  im- 
portant home  industries,  and  the  cl<^h  is  ex- 
ported to  Tibet  and  Yunnan,  along  with  tea 
and  silk.  Iron  manufacture  from  the  ores  of 
the  province  is  an  important  industry.  Enor- 
mous quantities  of  salt  are  obtained  from  brine 
springs  from  600  to  2000  or  more  feet  in  depth, 
the  taine  being  evaporated  by  natural  gas  or 


coal.  It  is  a  gorenmuiit  monopoly,  and  brings 
in  a  large  revenue.  itMay  people  are  also  em- 
ployed in  paper  making  ana  the  production  of 
fans,  umbrellas,  crape,  gauze,  silk  embroideries, 
etc. 

Sze-chuen  can  be  entered  from  the  east  by 
only  two  important  routes:  either  overland 
through  Shanat  and  Shensi,  along  difficult  moun- 
tain patiia  infested  by  robbers,  or  up  the  Yang^ 
tse  feyr  steam  to  Ichang  (q.v.),  and  tiience  by 
native,  n>eciaUy  constructed  junks,  hauled 
slowly  and  at  great  risk  up  rapids  and  tiirough 
deep  gorges.  Witiiin  the  province  itself  there 
are  many  pack  roads.  Ciq>ital,  Cheng-tu  (q.v.), 
where  resides  the  Oovemor-Cfeneral,  who  also 
has  charge  of  East  Tibet  (q.v.).  The  principal 
port  opened  to  foreign  trade  is  Chungking 
<q.v.).  The  population  is  estimated  at  lUnrnt 
54,600,000.  Consult  Baber,  TravHt  and  Re- 
searches  in  Western  China  {lioaAoa,  1882); 
Hosie,  Three  Teara  in  Western  China  (New 
York,  1800)  ;  and  Bish<^,  The  Yang-Ue  VaUey 
and  Beyond  (ib.,  1901). 

SZEGEDIN,  B^:^-6n  (Hung.  Beeged).  A 
royal  free  city  of  Hungary,  next  in  size  to 
Budapest,  in  the  County  of  Csongr&d,  on  the 
right  baidc  of  the  Theiss  a  little  below  the  con- 
fluence of  the  Mar 08,  118  miles  by  rail  southeast 
of  Budapest  (M^^:  Hnngary,  F  8).  The  town 
has  been  largely  and  luuidsixiiely  rebuilt  since 
tiie  terrible  inundation  of  1870,  when  2000 
persons  lost  their  lives.  A  high  dike  has  been 
constructed  to  protect  the  eaj  from  another 
such  disaster.  The  modem  streets  are  wide 
and  there  are  several  attractive  squares.  Szeg- 
edin  has  a  flue  rococo  town  ball,  a  Gothic  cathe- 
dral, a  handsome  theatre,  and  oUier  stately 
edifices.  ThA  Franciscan  monastery  contains 
an  excelloit  library  (80,000  volumes)  and  a 
museum  of  uitlquities.  There  are  also  a 
Minorite  and  a  Piarist  monaBteiy.  The  principal 
manufactures  are  paper,  salt,  cloth,  the  famous 
Szegedin  soap,  and  the  red  pepper  usually  called 
paprika.  As  the  commercial  centre  of  the  great 
Hungarian  AlfSld  it  has  a  brisk  trade  in  grain, 
wool,  tobacco,  lumber,  etc.,  both  by  rail  and 
river,  tiie  Theiss  being  lined  with  qnaya.  Boat 
building  is  extmsively  carried  mi.  New  Szeg- 
edin lies  on  the  opposite  bank.  SzM|edin  was 
fortified  by  the  Tones,  who  held  it  mun  1526 
for  160  years.  Pop.,  1000,  102,001;  1010,  118,- 
328,  mostly  Roman  Catholic  Magyars. 

SZ£keLT,  Bftlcfi-ie.  See  Dozsa. 

SZEKLEBS,  sfik^erz.   See  nuHSTLVANlA. 

SZ£LL,  Bill,  EoLOUAn  DE  (1843-1016).  An 
Hungarian  statesman,  bom  in  RAt6t,  and  edu- 
cated at  Budapest  and  Vienna.    Entering  local 

EoIiticB  in  1867  and  Parliament  the  next  year, 
e  so  distinguished  himself  by  his  flnancial  in- 
terpellations that  in  1875  he  was  offered  the 
portfolio  of  finance  by  Wenclcheim.  He  retained 
it  until  1878,  when  lie  retired  because  of  his 
disapproval  of  the  Bosnian  occupation,  but  kept 
his  seat  in  Parliament.  He  then  became  presi- 
dent of  the  Hungarian  Bank  in  Budapest,  re- 
fusing  every  inducement  to  reenter  tiie  cabinet 
until  the  fall  of  Bftnffy  in  1890,  whra  he  rose 
to  the  head  of  the  government  as  Minister  of 
the  Interior  and  President  of  the  Council.  He 
retired  in  June,  1003. 

SZE-MA  KWANG,  Bti'm&  kw&ng',  or 
SStJ'-HA  KUANG  (1010-86).  A  distinguished 
Chinese  statesman  and  historian,  bom  in  Hia, 
a  district  of  Honan.  At  10  be  Altered  the  public 
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service,  rose  rapidly,  became  president  of  the 
Hanlin-Yttan  (q-v.)  and  a  Minister  of  State. 
He  is  specially  noted  for  the  persistency  and 
the  vigor  of  his  opposition  to  Wang  An-shih 
(q.v.),  "the  innovator."  Failing  to  uiduce  the 
Emperor  to  dismiss  Wang  and  repeal  his  reform, 
8ze-ma  retired  to  private  life,  and  devoted  him- 
self to  litemture  and  eq>ecially  to  the  prepara- 
tion of  his  Bi$iorj/  of  China  {403  B.c.  to  060 
A.D.),  in  294  books,  called  the  Comprehenaive 
Mirror  for  the  Aid  of  thote  who  Qoven^  In 
1085,  on  the  death  of  the  Emperor,  he  was 
taken  into  favor  by  the  Empress  Kc^^t,  was 
reinstated  in  office,  and  at  once  set  about  the 
r^al  of  the  reforms  of  Wang,  but  he  died  in 
the  following  year.  Beiddes  t£e  Oomprdtmaive 
Mirror  he  was  the  antbor  ot  the  Ki-h»4u 
(Investigations  into  Antiquity),  in  SO  booki, 
which  extaida  to  1067  aj>.,  an  e^nolo^eal  dio- 
tionai7,  and  many  miscellaneouB  essays.  Con- 
sult RAnusat,  Jiouvetuim  miUmgea  aaiatiquea  (2 
vols.,  Paris,  1829),  and  H.  A.  Giles,  Eiatory  of 
Chinese  Literature  (New  York,  1901). 

SZEMAO,  BQ'mou'.  A  town  in  the  south- 
western part  of  the  Province  of  Yunnan,  China, 
situated  185  miles  southwest  by  west  oi  Tun- 
nan-fu.  The  trade  of  Sfeemao  is  almost  oitirely 
with  Burma  and  Tibet.  The  town  was  opened 
to  foreign  residence  tmd  trade  in  1897.  Pop., 
9000 

SZE-KA  T81EN,  stt^mfc  tsyen^  or  SZO-KA 
CHTEK  {C.I4&-C8&  B.a).  The  first  neat  his- 
torian of  China.  He  was  bom  in  Lungmun, 
in  Hcman,  made  good  progress  in  learning 
while  still  a  child,  and  at  20  began  a  great  tour 
of  the  Empire.  On  bis  return  he  entered  the 
public  service,  and  was  commissioned  to  inspect 
and  report  npon  the  rc^iions  now  known  as 
SzeKdiuoi  and  Yunnan,  thra  recently  conquered. 
On  the  death  of  his  fatiier  in  110  B.c.  he  suc- 
ceeded him  as  historic^apber,  and  entered  upon 
the  task  of  completing  the  great  historical  work 
which  had  been  b^fun  by  his  father.  This  he  ao- 
complisbed  91  B.a,  but  the  work  did  not  appear 
until  some  years  after  his  death.  It  is  entitled 
Hhih  Ki  (Historical  Records),  and  in  130 
books  ^ves  the  history  of  the  countiT  from 
2007  B.a  to  104  B.a  For  specimens  of  his  style, 
consult  H.  A.  Giles,  Hittorf^  of  Ohine§e  Lttwv* 
ture  (New  York,  1901),  and  Friedrich  Hirth, 
Anoimt  History  of  China  (ib.,  1911). 

SZENTES,  sen't^sh.  A  market  town  of  the 
County  of  Csongrfid,  Hungary,  on  a  tributary 
of  the  Tbeiss,  28  miles  norui  by  east  of  Sz^jedin 
(Map:  Hungary,  G  3).  The  town  formerly 
suffered  from  inundations,  bat  is  now  protected 
by  a  number  of  lar^e  dikes.  Agrlenltnre  and 
fishing  are  the  principal  pursuit^  and  wine  is 
expoiied.  Pop.,  1900.  ^.308;  1010,  81^98, 
mostly  Lutiieran  Magyars. 

S^BWCZEKKO,  Tasas  ( 1814-61).  See 
Shevtcbenko,  Tabas  Gbigcstevitch. 

SZiaLIGETI,  sS'gie-gft'te,  Eduabd  (1814- 
78).  An  Hungarian  dramatist,  whose  real  name 
was  Joseph  Szathm&ry.  Born  at  Orosswardein, 
he  studied  engineering,  but  in  1834  went  on  the 
sUge  at  Buda  and  m  1837  became  secretary 
ana  stage  manager  of  the  newly  erected  National 
Theatre  at  Pest   Of  his  numerous  dramas  sev- 


eral were  crowned  with  prizes  by  the  Hungarian 
Academy,  among  them  Htteco,  Vendor  tein^M^ 
(Itinerant  Actors),  Pdl  B^ldi,  Laczfi  Imre,  and 
B4la  IV,  but  Uie  greatest  success  attended  his 
popular  plays  drawn  from  national  life,  many 
of  whidi  found  th^r  way  also  to  the  German 
stage,  notabtr  The  Deterter,  Ttoo  Pittola,  The 
Oeueda,  The  PotmdUng,  and  others.  Besides  his 
excellent  A  drdma  4a  vAlfajai  (The  Drama  and 
its  Species,  1874),  he  published  biographies  of 
Hungarian  actors  (1878).  He  was  elected  a 
member  of  the  Hungarian  Academy  (1840)  and 
of  the  Kiefaludy  Societv  (1846),  and  in  1873  di- 
rector of  the  National  Theatre.  Consult  Pal 
Gyulai,  Memorial  Addreaaea  ( Budi^Mst,  1870  and 
1890),  and  P.  Bakodesay,  Edttard  B»igUgta^» 
Lift  and  Works  (Pressburg,  1901).  Bout  cit 
these  works  are  written  in  Hungarian. 

SmtAOTI,  sMSd-yfi,  &UQKn  (1827-99).  An 
Hungarian  hirturlan,  bom  at  Klausaiburg,  and 
educated  there  and  at  Maros-VAsArhdy.  Frmn 
1853  to  1867  he  was  cranected  with  Uie  reformed 
college  of  Nagy-KiSrOs,  after  which  he  was  ap- 
pointed secretary  in  the  Ministry  of  Publie 
Instruction,  and  in  1879  became  librarian  of 
the  university  at  Budapest.  He  founded  tiie 
Hungarian  Historical  Society,  of  which  he  was 
secretary  until  his  death,  and  of  whose  organ, 
BwAtsadok  (l%e  Omtories),  he  was  editor.  He 
was  the  moving  spirit  in  fiie  revival  of  hiatorioal 
interest  which  tocdc  place  in  Hungary  after 
1849.  Among  hfs  worics  are  the  MomtmetUa 
Comitialia  Regni  Tranaylvama  (21  vols.,  1876- 
08),  a  collection  of  papers  from  Hun^ro- 
Turkish  sources  in  nine  volumes,  and  a  national 
history,  10  vols.  (1894-98).  His  beet-known 
monographs  are:  OaJtr.  B6thory  (1867);  8ieg- 
mutid  Rdkdeei  <188«);  Oeorg  Rdkdati  IZ 
(1891);  Oeorg  RAkdari  I  (1893).  Consult 
Arpfid  Kfirolyi,  Memoriat  Address  (Budapest, 
1900). 

SZOLNOK,  sdl'nAk.  A  town  of  Hungary,  the 
capital  of  the  County  of  Jaiygia — Great  Cuma- 
nia— Szolnok,  57  mfles  southeast  of  Budapest, 
on  the  right  bank  of  the  Theiss,  at  the  mouth 
of  the  Zagyva  (Map:  Hungaiy,  O  3).  On 
March  5,  ,1849,  the  Auateian  General  Karger 
was  defeated  here  by  tiie  Hungarians.  Paf>.> 
1900,  26,370;  1010,  28,930,  mostly  Roman  Catho- 
lic Magyars. 

SZUJBKI,  shwlsnd,  J62Xr  (1836-83).  A 
Polish  historian  and  Romantic  dramatist,  bora 
at  Tamov,  Chtlicia.  He  founded  with  Tamow- 
ski  the  Przeglad  Polaki  in  1807,  was  appointed 
professor  of  Polish  history  at  the  University  of 
Cracow  in  1869,  and  later  also  secretuy  general 
of  the  Cracow  Academy.  In  1881  he  was  called 
to  a  seat  in  the  Austrian -House  of  Lords.  He 
publidied  many  medinval  documents  and  chron- 
icles bearing  upon  Perish  history  and  in  his 
Dzieje  Polaki  (1802-68;  new  ed.,  1896)  pre- 
sented a  history  of  Poland  in  the  manner  of 
Guizot.  In  German  he  wrote  Die  Polen  vnd 
Rttthenet^  in  QaUeien  (1882).  Berides  poema 
and  tales  he  produced  a  number  of  historical 
dramas,  such  as  ffotavfea  0  Oatroga  (1868), 
Jtrsty  Lvhomirski  (1808),  Maryna  Mnisschoima 
(1876),  Jadmiga,  Kopemikus,  WaUaoe,  and 
others. 
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TTbe  twentieth  letter  of  the  Engliah 
alphabet  Its  Sonitic  oririnal,  too, 
the  last  letter  of  the  Phcmleian 
alphabet,  meant  "cfobb"  and  wae  so 
called  on  account  of  the  eurly  shape 
of  the  character.  See  Alphabbt, 
especially  Plate  containing  characteTS. 

Ab  a  phonetic  character  t  is  the  voicdeae  alveo- 
lar  ezplOBiTe.  To  fonn  this  sound  the  tongue 
tip  is  broi^t  into  ctmtaet  with  Uie  gnnu  of 
the  upper  mmt  teeth  and  the  breath  is  made 
to  escape  explosively.  Its  corresponding  vmced 
explosive  is  d.  These  two  sounds  are  most  fre- 
quently called  dentals,  or  teeth  sounds,  thou^ 
the  teeth  have  in  reality  no  part  in  their  pro- 
duction. Other  terms  are  lingual,  front  lingual, 
tongue  tip,  etc. 

^glish  t  represents  in  general  an  original 
Indo<}ermanie  d,  as  Skt.  odm,  to  tam^  CHc. 
ScMUiw,  Lat.  domore.  Eng.  tame.  It  may  also 
represent  an  origiiul  IndoOermanic  t,  as  in 
Skt.  atigh,  to  step.  Ok.  «T«fx<'>  efffon. 
Eng.  gtile.  An  excrescent  t  occurs  especially 
between  s  and  r,  as  a  glide  sound  between  the 
median  and  lateral  positions  of  the  tongue,  as 
in  Eag.  stream,  compared  with  Skt.  traoM.  An 
inorganic  t  lias  also  been  developed  in  some 
modem  English  words  after  a  final  t,  as  amidtt 
from  amiMea,  amongtt  from  amonget,  and 
whUat  from  wkUea.  As  in  E^«nch,  t  shows  a 
traideney  to  become  palatalized  before  palatal 
vowels,  and  in  a  great  number  of  wuraa,  tike 
Notiofs  partttU,  fatOiow,  ete.,  it  has  an  ah 
sound. 

The  digraph  th  represents  both  the  voiced 
and  the  voiceless  spirant,  as  then,  thin.  It  may 
be  pronounced  t,  as  Thamea,  thyme,  as  may  also 
the  -ed  of  the  preterite  and  perfect  participle, 
as  dressed.  In  many  words  t  is  silent,  as  in 
ohoMten,  fnoiatm,  oftneien,  coefle,  jrriefte,  huatU. 

As  a  mediftval  numeral  T  =  160;  T  =  160^ 
000.  In  music  t  =  tenor,  tempo.  Consult: 
Philippe  Berger,  Histoire  de  l'4oriture  dana 
rantiqvitS  (Puis,  1892);  Maurice  Prou, 
Manuel  de  paUographie  latine  et  fran^aise  (lb., 
1910) ;  Sir  E.  M.  Thompson,  Introduction  to 
Greek  and  Latu»  Paleography  (London,  1912) ; 
Pasay,  Petite  phonitique  oomparie  dea  princi- 
palea  Umguea  europiennee  (2d  ed.,  Leipsig, 
1912) ;  Van  Hoesen,  Roman  Cunive  WnHng 
(Priiieetrai>  N.  J.,  lOlS).  See  Deitulb;  Iaiv 
TEB8;  Pauboor&pht;  PHONEnrCS. 

^JlJL*   See  Pagoda 

TAAPFE,  ta'fe,  E^UABD,  Cacm  (1833-06). 
An  Austrian  statesman  of  Irish  extraction, 
bom  at  Prague.    He  entered  the  publio  service 


in  1867  and  was  appointed  Govenior  oi  Sals- 
bun  in  1868.  Be  was  Minister  of  the  Interior 
in  1867  and  Minister  of  National  Defense  in 
1808,  becoming  President  of  the  Council  after 
Prince  Auersperg's  retirement  in  September, 
1868.  He  resigned  in  January,  1870,  but  three 
months  later  became  again  Minister  of  tlte 
Interior  and  remained  in  office  until  February, 
1871,  when  he  was  made  Governor  of  Tirol  and 
Vwrarlberg.  In  February,  1879,  Taaffe  was 
again  appointed  Minister  of  the  Interior,  and 
in  August  he  formed  a  new  cabinet,  over  which 
he  presided  until  1893.  The  distinguishing 
feature  of  his  administration  was  the  greater 
weight  given  to  the  Czechs  and  the  Poles  as 
well  as  to  the  clericals  in  public  affairs  and  his 
vain  effort  to  conciliate  Uie  divergent  nation* 
alities  of  the  Empire.  A  radical  electwal  re- 
fcom  measure,  wnicli  displeased  all  nuiiee, 
ocnnpeUed  him  to  retire  in  November,  1893. 

TAAL^  tai.  A  town  of  Luzon,  Philippines,  in 
the  Province  of  Batangas.  It  is  on  the  Transi- 
pit  River  near  the  Gulf  of  Balayfin  and  is  con- 
nected by  a  bridge  with  Lemeri  on  the  opposite 
bank.  It  is  the  principal  seaport  of  the  prov- 
ince,  with  a  large  trade  in  coffee,  sugar,  and 
cotton  goods  in  additicm  to  the  local  industries 
of  agri^tore,  fishing,  and  stock  raising.  The 
old  town  of  Taal  was  situated  on  the  Mnk  of 
the  lake  of  the  same  name  near  the  volcano 
Taal  and  wae  destroyed  in  1754,  while  it  suf- 
fered severely  in  the  erupticm  of  Jan.  30,  1911. 
Pop.,  1003,  17,625,  a  considerable  number  of 
whom  are  of  Chinese  orij^. 

TA  AT.,  or  Boicb6n.  a  volcano  in  central 
Luzon,  Philippines  (Map:  Philippine  Islands, 
C  3).  It  forms  a  small  island  in  the  middle 
of  Lake  Taal,  which  lies  10  miles  eoathwest 
of  the  Bay  Lagoon.  Its  b^riit  is  only  1060 
feet,  Imt  it  has  a  crater  of  7660  feet  in  diameter. 
A  number  of  eruptims  have  been  recorded  sinee 
the  discovery  of  the  islands,  the  most  destoue* 
tive  occurring  in  1873  and  Jan.  30,  1911. 

TABAOO,  tA-bU'gA.  An  idaud  of  the  West 
Indies.    See  Tobaqo. 

TABAN1D.2:  (Neo-Lat.  nan.  pi.,  frwn  Lat. 
tabanua,  gadflv).  A  numerous  familv  of  dipter- 
ous  insecte  whieh  live  soddng  the  blood  of 
horses,  cattle,  and  other  animals  and  ue  popu- 
larly known  as  gadflies,  hone  fliea,  or  deer  fiies. 
See  Gadflt. 

TAB'ASD,  The.  A  famous  inn  of  old  Lon- 
don. It  was  on  Hifi^  Street,  Southwark,  near 
Kent  Road,  and  must  have  been  in  existence  as 
early  as  the  fourteenth  centui^,  for  Chaucer 
starts  his  pilgrims  frcMu  it  oa  their  journey  to 
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TABEBNACLZ 


the  shrine  of  Thomas  k  Becket.  Its  sign  was 
a  tabard  (Bleereless  jacket).  At  the  end  of  the 
■ixtesnth  oattuxy  it  was  in  high  repute.  In 
the  Beventeentb  century  it  was  damaged  by  Uie 
Great  Fire,  and  in  the  proceBS  of  restoration 
the  sign  was  clianged  to  a  Talbot.  Its  site  is 
now  occupied  by  tae  freight  depot  of  the  Mid- 
land  Railway. 

TABABI,  tA-b&'rd  (Ar.  AbC  Ja  'far  Muham- 
mad ihn  Jarir  al-Tabarf)  (838-923).  Author  of 
the  first  aniversal  history  in  Arabic  A  Persian, 
bom  in  Tabarietan,  he  studied  at  Baffdad  and 
in  Syria  and  Egypt.  His  great  histOTical  work 
is  the  Annato,  a  history  of  the  world  from  the 
creation  to  302  A.m  (914  A.D. ) .  This  was  edited 
by  De  Qoeje  ( 16  vols.,  Leyden,  1879-1901 ) . 
inndeke's  Oeaohichte  der  Perter  und  Araber  zwr 
Zeit  der  Siueaniden  (Leyden,  1879)  is  a  transla- 
tion of  portiotu  of  tiie  Annate.  Tabari's  exten- 
sive  commoitary  on  the  Koran  stands  superior  to 
all  other  commentaries  (ed.  hy  Kem,  31  vols., 
Cairo,  1902-03).  Consult  Brockelmann,  Oe- 
tohiehte  der  ansbifokm  Litttrutur  (2  vols.,  Wei- 
mar, 1898-1002),  and  HauBsleiter,  Register  zum 
Qoriin-KommentaT  dea  Tabitri  (Strassbnrg, 
1912). 

TABASCO,  Ut-BOsncd.  A  maritime  state  of 
Mexico  (Map:  Mexico,  M  8).  Area  10,372 
square  miles.  Tabasco  has  no  railways  nor  good 
roods;  its  principal  rivers,  the  Usumacinta  and 
the  Grijalva,  with  their  tributaries  furnish 
means  «  transptntation.  The  climate  is  hot 
and  nnhealthful  and  the  n^fall  very  abundant. 
Agriculture  is  the  leading  industry,  and  the 
fertile  soil  produces  sugar,  cacao,  rice,  rubber, 
coffee,  00m,  and  fruits.  Stock  raising  is  of 
secondary  importance.  Pop^  1010»  187,674. 
Capital,  San  Juan  Bautista. 

TABASEEEB,  or  Tabashib,  t&b'&-ehgr' 
(Hind.  toMthir,  Skt.  tamMra,  tvaktira,  bamboo 
manna).  A  substance  sometimes  found  in  the 
caviUes  or  tubular  parts  of  the  stems  of  bam- 
boos. Its  formation  is  believed  to  be  due  to  dis- 
ease or  injury  to  the  plant.  The  substano^ 
which  has  been  found  to  be  almost  pure  silica, 
is  white,  opaque,  or  translucent,  and  breaks  into 
irregular  pieces  resembling  dry  starch.  It  was 
formerly  in  high  repute  among  the  Hindus  as  a 
tonic.  Tabasheer  is  remarkable  as  having  the 
lowest  refracting  power  of  any  known  subsbince. 

TABB»  John  Banisteb  (1845-1909).  An 
American  poet,  bom  in  Viivinia.  He  was  a 
Roman  Catholic  priest  and  instructor  in  Eng- 
lish literature  at  St.  Charles  College,  Ellicott 
City,  Md.  The  verse  of  Father  Tabb,  small  in 
amount  but  often  of  good  quality,  comprises: 
Poema  (1883);  An  Octave  to  Mary  (1893); 
Lyrics  (1807) ;  Poem$  Grave  and  Gay  (1899) ; 
Two  Lyrics  ( 1900) ;  Quips  and  Qniddita  ( 1007) ; 
Later  Poems  (1910). 

TABBBNAOLE,  tftb^r-nft-kl  (Lat  taler- 
naculum,  dim.  of  tahema,  but,  booth;  connected 
with  tabula,  plank,  board).  Primarily  a  tent, 
booth,  or  shelter,  and  hence  also  ( 1 )  a  shrine 
or  portable  receptacle,  (2)  a  fixed  receptacle 
for  a  statue,  (3)  a  portable  tent  or  sanctuary, 
(4)  a  large  building  for  worship  or  religious 
gatherings.  In  Roman  Catholic  ecclesiology  the 
term  is  applied  to  the  shrine  or  receptacle  in 
which  the  consecrated  elements  of  the  Eucharist 
are  kept;  usually  a  richly  adorned  shrine  above 
the  altar,  often  of  marble  or  metal,  inclosing 
a  wocMlen  receptacle.  A  red  lamp  is  kept  al- 
ways lighted  before  it.  In  ardiitecture  the  tab- 
ernacle la  a  tall  narrow  niche  for  a  statue,  wltii 


a  richly  adorned  projecting  canopy  above  it 
and  a  carved  corbel  at  its  foot,  on  which  the 
statue  stands.  It  is  a  comnum  feature  on 
Gothic  exteriors.  In  sense  <4)  a  tabernacle 
is  a  large  hall  Ibr  religious  worship  or  for  re- 
vival galholngB,  o{  Mther  permanent  or  tempo- 
rai7  construction.  In  this  sense  it  is  used  espe- 
cially by  the  nonliturgical  denominati<HiB. 

In  biblical  usage  the  tabernacle  denotes  the 
portable  sanctuary  which,  according  to  the 
traditional  view,  was  carried  about  by  the 
Israelites  in  the  wilderness.  The  command  to 
build  Uiis  structure  u  found  in  Ex.  xxv.  10- 
zxvil.  10,  and  the  account  of  its  construction 
(in  almost  idatical  terms)  in  Ex.  xxxvi.  8- 
xxxviii.  31.  While  it  is  called  a  tent,  it 
was  in  reality  a  house,  having  upright  walls 
of  thick  boards  on  three  sides  and  a  curtain 
on  the  fourth.  The  wooden  framework  bad 
four  coverings — one  of  linen,  one  of  black  goats' 
hair,  one  of  rams'  skins  dyed  red,  and  one  of 
the  skins  of  wethers.  In  fr<»it  the  curtain  was 
fastened  to  pillars  of  acacia  wood,  with  ooppcr 
bases  and  capitals  covered  with  gold,  lilts 
structure  was  divided  into  two  parts,  separated 
by  an  inner  curtain,  supported  by  four  pillars 
with  bases  of  silver  and  wholly  overlaid  with 
gold.  The  outer  and  larger  apartment  was  the 
Holy  Place,  accessible  to  priests  only;  the  inner, 
the  Holy  of  Holies,  was  entered  only  once  a 
year  by  the  hlg^  priest.  Around  the  sanctuary 
was  a  eonrt  inclosed  by  curtains  supported  1^ 
60  j>illarB  of  wood  with  bases  of  ^nse  and 
capitals  overlaid  with  silver.  In  the  Holy  of 
Holies  stood  the  Ark  of  the  Covenant;  in  the 
Holy  Place  the  table  of  shewbread,  the  golden 
candlestick,  and  the  altar  of  incense;  m  the 
court  stood  the  brazen  altar  of  burnt  offering 
and  around  it  were  ash  pans,  shovels,  bowls, 
forks,  and  firepans  of  brass,  while  in  the  middle 
was  the  great  brazen  laver.  The  tabernacle  is 
decribed  as  being  of  exteaordinary  splendor  and 
of  costliest  materials.  It  stood  in  the  centre 
of  the  camp  and  was  carried  by  a  large  retinue 
of  men  when  the  camp  moved.  Many  modem 
scholars  resard  the  deserip^on  as  wholly  imag- 
inary and  devoid  of  historical  value.  It  is  con- 
sidered by  them  as  having  been  drawn  on  the 
basis  of  Solomon's  temple  and  projected  into 
the  Mosaic  period.  This,  they  maintain,  is 
indicated  not  only  by  ^e  impossibility  of  such 
a  house  being  constriieted  and  carried  about  in 
the  wildemess,  but  also  bjr  the  fact  that  the 
earlier  records  know  nothing  of  a  tabemacle 
of  this  kind,  while  some  passages  seem  to  have 
preserved  the  picture  of  a  much  simpler  tent 
where  Yahwe  revealed  Himself  to  Moses  (Ex. 
xxxiii.  7  et  seq.;  Num.  xi.  25,  xii.  6,  xiv.  10). 
This  "tent  of  meeting"  ('6hel  mOed)  stood  out- 
side the  camp  and  was  only  a  small  tent  with 
a  single  custodian,  and  Tahwe  revealed  Him- 
self there  in  a  cloud  at  the  doOT.  It  is  not 
impossible  that  the  memory  of  such  a  portable 
shrine,  common  to  many  nations,  carried  about 
while  they  were  still  nomads,  survived  among 
some  of  the  tribes  that  afterward  formed  the 
people  of  Israel.  When  David  brought  the  ark 
to  Jerusalem,  he  made  a  new  tent  for  it  (2  Sam. 
vi.  17)  and  placed  it  at  Gihon,  the  modem  Ain 
Sitti  Maryam  (1  Kings  i.  38).  Within  the 
tent  there  were  a  hom  of  oil  for  the  anoint- 
ing of  kings  (1  Kings  i.  39)  and  an  altar  with 
horns  (ib.  1.  61;  ii.  28).  David's  plan  to  build  a 
house  was  frustrated  Nathan  on  the  ground 
that  Yahwe  had  never  dwelt  in  a  house,  but 
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ntwaya  lived  in  a  tent  as  He  walked  about  (2 
Sam.  vii.  6).  It  is  poeaible  that  the  destrac- 
tion  of  Bhil(A  was  locdEed  upon  in  B<»ne  circles 
as  the  punishment  for  causing  Yahwe  to  dwell 
in  a  house.  Sellin  and  Qiessmann  think  that, 
while  the  story  of  the  tabernacle  has  obviously 
been  embellished,  there  is  a  nucleus  of  historic 
fact  in  it,  and  that  the  tent  of  the  nomadic 
period  may  already  have  contained  Urim  and 
TTinwimim,  ephod,  terapUm,  the  ma^  8ta£F 
of  Moses,  the  brazen  serpent,  the  blossoming 
staff  of  Aaron,  the  jug  with  manna,  and  possibly 
also  an  altar.  Popper  has  shown  that  the  ac- 
count of  the  construction,  repeating  almost  ver- 
batim the  command,  is  a  very  late  expansion  of 
the  text. 

Blbliograi^y.  J.  Popper,  Der  biblite^e  Be* 
rich*  nber  die  BHffMitte  (Leipzig,  1802); 
J.  W.  Colenso,  The  Pmta$eu^  and  th«  Boofe 
of  Joshua  Critically  Examined  (Ixmdon,  1862- 
79 ) ;  A.  Kueneu,  De  OodtdienMt  van  laraH 
(EUuirlem,  1866);  J.  Wellhausen,  Prolegomena 
9ur  OeaohicMe  leraeia  (4th  ed.,  Berlin,  1896) ; 
Carpenter  and  Battersby,  The  Hexateuch  (Lon- 
dim,  1900) ;  I.  Benzinger,  "Tabernacle,"  in  En- 
e»(iopCBdia  Biblioa  (ib.,  1903);  A.  R.  S.  Ken- 
nedy,  "Tabernacle,"  in  James  Hastily  (ed.), 
Diotionairy  of  the  Bible  (new  ed..  New  York, 
1909) ;  E.  Sellin.  "Das  Zeit  Jahwes,"  in  AlUeata- 
mmilitihe  Btudien  Rudolph  Kittel  darpebraoht 
(Leipzig,  1913);  Hugo  Oressmann,  Mote  un4 
teime  Zeit  (ib.,  1913). 

TABERNACLES,  Fbabt  of  (Heb.  ^ag 
hanUckOth).  The  name  given  in  the  Old  Testa- 
ment to  a  festival  whi(£  marked  the  close  of 
the  harvest  of  fniit,  oil,  and  wine  in  Palestine. 
As  a  harvest  fefltivkl  it  is  also  known  as  the 
Feast  of  Ingathering  (Ex.  xxili.  16;  xxxiv. 
22)  and  can>e  traced  back  to  the  Canaanites. 
The  festival  was  marked  general  jubilation 
and  by  ft  visit  to  some  sanctuary,  accompanied 
by  sacrifices  for  the  purpose  of  testifying  grati- 
tude to  the  giver  of  fertility.  Among  the  popu- 
lar customs  observed  by  the  Canaanites  was 
the  erection  of  booths  in  the  vineyards,  in 
which  the  people  dwelt  during  the  vintage. 
Hoioe  the  name  Festival  of  BoOThs  (c*  Taber^ 
naeles)  in  the  four  passases  besides  those  al- 
ready mentioned  in  whi<£  the  ritual  is  set 
forth  (Deut.  xvi.  13-15,  xxxi.  1(V-13;  Lev.  xxiii. 
34-36,  3ft-44;  Num.  xiix.  12-40).  This 
Canaanitish  agricultural  festival  was  adopted 
by  the  Hebrews  and  was  given  an  historical 
aspect  by  interpreting  the  custom  of  dwelling 
in  booths  as  a  reminiscence  of  the  nomadic  stage 
in  the  life  of  the  people  and  more  particularly  of 
the  traditional  40  years'  sojourn  in  the  wilder- 
ness whra  tlw  tent  formed  the  only  habitation. 
It  is  possible  that  the  compromise  between  a 
Canaanitish  harvest  festival  and  a  nomadic 
festival  was  facilitated  by  the  fact  that  eukkoth 
may  signify  tents  of  hides  or  clotb  as  well  as 
booths  made  of  branches  of  trees.  The  pristine 
importance  of  the  festival  may  be  gathered  from 
the  fact  that  it  was  called  "the  festival"  par 
excellence  and  that  originally  it  was  the  sin^e 
occasion  in  the  yMr  on  which  a  pilgrimage  to 
a  sanctuuT  was  prescribed.  Hence,  as  Volz 
has  pointed  out^  tt  was  originally  Yahwe's  New 
Years  festival.  As  finally  shaped  in  the  Hebrew 
ritual,  it  extended  over  the  seven  days  from  the 
fifteenth  to  the  twenty-second  day  of  Tishri 
(the  seventh  month),  and  in  addition  the  eiehth 
day  was  observed  as  a  "solemn  assembly,"  wnich 
in  BaUbinical  Judaism  developed  into  the  festi- 


r»X  of  Rejoicing  of  the  Law.  Booths  were 
erected  on  the  roofs  of  houses  or  in  the  courts 
and  streets,  made  of  olive,  pine,  myrtle,  and 
palm  branches.  (Of.  Neh.  viii.  16.)  The  sac- 
rifices prescribed  for  this  feast  were  more  nu- 
merous than  for  any  otiier,  sin  offerings  (one 
kid  daily)  and  "burnt  offerings  (two  rams  and 
14  lambs  daily)  being  prescribed,  besides  70 
bullocks  during  the  seven,  days  (13  on  the  first 
day,  12  cm  the  secrad,  and  so  on  in  a  diminish- 
ing scale).  Besides  these  distinctly  biblical  en- 
acimenta  we  find  in  tiie  dajv  of  the  second 
temple  daily  processions  around  the  temple 
altar,  the  priestly  procession  to  Siloam  to  fetch 
water  and  its  ifbation  in  connection  with  the 
morning  sacrifice  (cf.  J(^n  vii.  37),  the  sing- 
ing of  the  Hallel  psalms  (Ps.  cxlii-csviii),  the 
lifting  of  the  unr  great  gtdden  canddabra 
in  the  Court  <A  the  W<nneii  (John  vlii.  12), 
and  the  carrying  of  palm  branches  entwined 
with  myrtle  and  willow  together  with  a  speci- 
men of  the  ethrc^  (or  citron)  fruit  by  the 
worshipers  into  the  ^nagt^es.  The  erection 
of  booths  and  the  waving  of  the  palm  branches 
with  the  ethrcw  are  customs  still  observed  in 
orthodox  Jewish  communities.  Consult:  I.  Ben- 
zinger, Hettr&ieohe  ArehS<^gie  (2d  ed.,  TQ- 
bingen,  1907 ) ;  P.  Volz,  Dae  neujahnfe$t  Jakwa 
(Leipzig,  1912);  E.  Sellin.  "Das  Zeit  Jahwes," 
in  Altieetamentlit^  ShtdiM  KittH  dargehrat^t 
(ib.,  1913). 

TABES  DOBSAUS,  tft'b&z  dOr-sfiOls.  See 

LooouoTOB  Ataxia. 
TABES    KBSENTEBICA,  nies'en-teT^-k&. 

See  ME6ENTEBT  AJD  ITS  DISEASES. 

TABIATTTBE  (Fr.  tahlature,  fran  Lat. 
tabula,  plank,  table,  tablet) .  A  method  of 
musical  notation  used  in  the  fifteenth  and  six- 
teenth centuries.  At  first  it  was  chiefiy  em- 
ployed for  the  lutee  and  viols.  The  lines  and 
spaces  of  the  staff  did  not  represent  the  pitch 
of  the  notes,  but  the  frets  of  the  instrument. 
Either  the  lines  or  the  spaces  were  need,  but  not 
both.  These  lines  or  spaces  varied  according 
to  the  number  of  the  strings  of  each  instrument. 
The  French  and  English  tablatures  denoted  the 
ttmee  by  letters,  the  Italian  by  numerals.  But 
the  German  or  organ  tablatOrea  employed  a 
regular  staff  and  musical  notation  for  the  mel- 
ody or  highest  part,  while  the  tones  completing 
the  harmony  were  written  by  letters  vertically 
below  each  note  of  the  melody.  All  tablatures 
had  three  points  in  common:  (1)  all  letters 
or  figures  belonging  to  the  same  chord  were 
written  vertically  one  above  the  other;  (2) 
all  employed  lines  for  the  dlvirion  of  tiie  sepa- 
rate bars  or  measures;  (3)  all  made  use  of 
a  uniform  system  to  denote  the  time  value  of 
notes  and  rests.  These  signs  were  written  either 
above  or  below  the  numbers  or  lettos.  Rests 
were  denoted  by  a  horinmtal  line  plaoed  below 
the  note  sign.  

TABLKLAWD.    See  Plateau. 

TABLE  UOXnn?AIN,  or  TAFELBEBO, 
U'fel-b&re.  A  mountain  of  Cape  of  Good  Hope 
Province  overlooking  Cape  Town  and  Table  Bay 
(Map:  Cape  of  Good  Hope,  D  10).  It  is  3560 
feet  nigh  and  is  named  for  its  level  top  of  a 
mile  in  length.  It  is  often  covered  with  a  white 
cloud,  which  is  called  the  Tablecloth. 

TABLES.   See  FuBNrruBi. 

TABLES,  Fkncctq  the.  See  Feitcino  the 
Tables. 

TABLES^  LuNAB.  Tabular  lista  of  numerical 
data  based  on  the  elements  (q.v.)  oi  the  moon's 
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orbit  and  used  for  calculating  the  moon's  posi- 
tion on  the  slcy.   See  Naittical  Almanac. 

TABLET  OF  ABTBOS.    See  Abtdos. 

TASLBTS,  Wax.  See  PAi:,BoeKAPHT,  Mate- 
rial.   

TABLEWABX^  Sn.TmtPLATD>.  An  imitatitm 
of  eolid  riWer  plate  (see  Plats)  prodnoea  by 
using  a  body  of  dieapw  metal.  The  earliest 
form  was  Sheffield  pl»te,  named  from  the  Ehig- 
lish  city  where  the  process  now  abandoned  was 
developed.  Birmingham  also  became  an  im- 
portant centre  of  the  industry.  In  1742  Thomas 
Bolsover  of  Sheffield,  while  repairing  a  knife, 
accidentally  overheated  it,  bo  that  Uie  silver 
melted  and  spread  in  a  tiiin  coating  over  the 
copper.  The  fact  that  this  coating  stndc  fast 
when  cooled  impressed  him,  and  wu  was  in- 
vited a  method  of  ooating  small  copper  objects 
with  silver  by  the  application  of  heat.  Later 
Joseph  Hancock  improved  the  proeesa  so  that 
large  objects  couM  be  produced.  Starting  with 
a  OAT  of  copper  or  copper  alloy  between  thin 
bars  of  silver,  he  heated  tiiem  to  fusion  and 
then  rolled  them  and  reroUed  them  into  a  large 
flat  sheet  of  ailTer-pIated  copper  that  could 
easily  be  shaped  into  all  kinds  of  taUeware, 
whi<ui  were  still  further  embellished  by  solder- 
ing on  handles,  knobs,  and  other  ornaments  of 
cast  or  stamped  silver.  Of  course,  where  a  cut 
edge  of  this  plate  was  exposed,  the  copper 
showed,  but  in  1784  George  C adman  overcame 
this  defect  by  soldering  on  an  ornamental  mold- 
ing of  solid  silver.  The  electri^lated  imitations 
of  Sluffield  plate  do  not  have  snch  a  moldins. 
Oennine  old  pieces  of  Sheffield  plate  are  much 

ftrized  for  the  warmth  of  color  and  the  ezeel- 
ence  of  the  texture,  which  are  far  superior  to 
those  of  electroplated  objects.  (See  Eleoibo- 
flahnq.  )  Worn  pieces  of  Sheffield  plate  are 
often  repaired  by  electroplating,  but  wh«i  so 
repaired  are  valneless  from  the  standpoint  of 
museum  or  collector.  In  1840  John  Wright,  a 
Bur^n  of  Birmingham,  diacovo^d  the  dectro- 
plating  value  of  a  solution  of  cyanide  of  silver 
in  C3ranide  of  potassium,  and  the  new  and 
cheaper  process  sotm  crowded  out  the  old  one. 
Wright's  patent  was  purchased  by  the  Elking^ 
tons  of  Birmingham,  who  the  next  year  erected 
large  factories  and  inaugurated  the  development 
of  the  immense  electroplating  industry.  Con- 
sult H.  N.  Veitch,  aheflield  Plate  (London, 
1908). 

TABLET,  Babon  de.   See  Wabren,  J.  B.  L. 

TABOO'  (adaptation  of  Tongan,  tabu,  PoW- 
neuan  taptt,  forbidden,  probably  from  to,  mark, 
and  pu,  an  intensive  adverb;  Fiji  tamhu;  Hawai- 
ian kaptt).  An  object  or  act  religiously  inter- 
dicted, and  the  religions  system  based  upon  such 
interdiction.  Under  various  names  the  practice 
of  taboo  is  found  all  over  the  earth,  but  it  has 
nowhere  else  been  so  systematised  as  in  Poly- 
nesia. Primarily  taboo  is  something  forbidden 
because  the  tabooed  object  is  regardM  as  potent 
to  injure,  owing  to  its  mana  or  mysterious 
(spiritual)  power,  which  may  be  either  holy, 
as  a  priest's  posseaaion,  or  unclean,  as  a  corpse. 
There  is  at  first  no  moral  significance  in  taboo, 
and  often  the  interdict  is  due  merely  to  fear 
of  evil  spirits.  Thus,  in  New  Zealand  there  are 
a  mana  taboo  and  an  atua  taboo,  the  latter 
arising  fr<Mn  a  belief  in  ^irits.  'Taboo  also  re- 
verts frequently  to  another  phase  of  primitive 

Ehilosophy,  which  sees  retained  in  blood,  nails, 
air,  etc.,  thot^r^  separated  from  the  body,  tha 
splritnal  power  of  the  individual.   But  at  times 


taboo  is  merely  the  expression  of  oonservatism 

which  may  be  religious  or  sociaL  An  instance 
is  the  taboo  of  iron  in  religious  ceremonies. 
Thus,  both  the  ancient  Romans  and  the  modern 
Pawnee  Indians  put  a  taboo  on  iron,  since  the 
gods  dislike  innontions.  Even  without  the  fear 
of  divinities  the  same  religious  consoratism 
prevents  the  Australians  from  using  etme  im- 
plements in  circumcision,  for  ^ieh  mey  em^oy 
the  still  more  antique  burnt-wood  knife.  But 
there  is  also  a  social  conservatism  resulting  in 
taboa  Foreigners  and  new  things  generally 
are  dangerous  and  are  r^pilarly  tabooed  by 
many  tribes  (as  in  Africa),  though  the  taboo 
is  easily  removed  except  in  the  case  of  chiefs. 
In  such  eases  the  foreign  person,  thing,  or  act 
is  tabooed  because  of  t£e  dreaded  mana.  But, 
on  the  other  hand,  there  are  taboos  which  are 
simply  in  the  interest  of  old  practices.  Thus, 
the  Hindu  laws  give  the  bed  hours  of  kings, 
and  it  needs  only  the  right  environment  of 
superstition  and  antiquity  to  make  such  lawa 
seem  to  be  the  effect  of  talioo,  as  in  %ypt, 
though  this  is  not  the  case  in  India. 

Taboo  may  be  permanent  or  temporary,  pri- 
vate or  public.  Especially  stringent  are  aU 
ro^al  and  priestly  taboos,  because  kings  and 
pnests  control  the  weal  of  the  people  and  must 
oe  guarded  against  danger  in  food  and  the 
like.  In  some  cases  a  king  becomes  a  mere 
slave  bound  by  the  rules  thus  laid  upon  him. 
In  others  he  makes  taboos  for  bis  own  interest. 
The  people  too  must  guard  themsdves  from  the 
n^sterloua  divine  mana  M  the  king,  and  it  ia 
this  latter  aspeot  of  taboo  which  king  and  priest 
alike  find  it  for  tiieir  interest  to  maintain. 

What  is  not  taboo  is  noo  (common),  and  in 
this  antithesis  lies  the  germ  of  the  conception 
of  personal  property.  Thus,  taboo  became  in 
many  cases  merely  an  assertion  of  proprietary 
rights,  as  may  be  seen  from  the  fact  that  a 
lesser  chief's  taboo  was  disregarded  in  New 
Zealand  by  a  stronger  chief,  but  the  latter's 
taboo  was  feared  and  respected  the  former. 
Isolation  was  the  object  of  taboo,  and  this  was 
the  first  stage  to  ownership.  Food  taboos  are 
often  totemistic  or  hyg^ei^^^ani}  the  taboo  of 
k^ts,  which  is  very  comm^T'is  &  temporary 
taboo  imposed  because  of  the  belief  in  mimetvs 
magic.  But  it  is  not  necessary  that  the  imita- 
tive act  be  due  to  a  wish  to  injure.  Thus,  in 
Africa,  Greece,  and  elsewhere  there  is  a  taboo 
on  knots,  locks,  crossed  arms  and  legs— in  short 
on  all  that  atugests  an  impediment.  Anotlier 
oommm  tid>oo  Is  the  Xtonipa  (name  tahoo)  oi 
the  Kafirs,  wtth  the  taboo  of  woman  luignage 
found  among  the  same  tribes  (as  also  among 
the  Semites  and  the  Caribs),  certain  names 
and  words  being  tabooed,  e.g.,  the  names  of 
fearful  beasts  in  India,  of  kings  in  Africa,  and 
of  the  dead  in  Australia  and  elsewhere,  as 
well  as  words  used  only  by  women.  Sex 
taiioo'  is  very  commiMi.  Thus,  the  bdief  tbxt  a 
woman's  blood  is  fatal  to  a  man  leads  at  stated 
periods  to  a  temporary  taboo  of  women  even 
among  civilized  Hindus,  and  in  many  countries 
men  may  not  eat  with  women.  Other  craomon 
examples  of  taboo  are  as  follows:  to  be  ill 
or  to  touch  a  corpse  or  grave,  a  king  or  a 
priest,  or  anything  divine  (such  as  royal  blood) 
renders  one  taboo.  A  priest's  or  a  king's  clothes 
are  so  filled  with  mana  that  it  would  Idll  am 
one  dse  to  wear  them,  and  to  enter  a  diief^ 
house  or  even  in  some  oases  to  look  at  him 
would  be  desteuctive.   A  priest's  house  is  taboo 
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even  to  bimBelf,  so  far  as  eating  in  it  goes. 
The  taboo  of  part  of  one's  self  is  often  recog* 
nized.  Thus,  when  a  person  is  under  taboo  he 
may  not  touch  his  own  head  and  has  to  be 
fed  hy  another  or  eat  with  ehopBUcks.  Such 
a  person  may  not  touch  a  drinlciiig  Tessel  lest 
he  render  it  also  taboo  and  dangerous;  for 
whatever  comes  in  oontact  with  a  tabooed  ob* 
ject  becomes  itaelf  tabooed.  The  private  or 
public  taboo  of  places  for  certain  practical  rea- 
sons is  also  noteworthy.  A  river  is  tabooed  by  a 
Icing  until  the  Ashing  season  is  over,  a  wood  till 
the  game  is  caught,  a  field  till  the  harvest  is 
gathered.  A  puUic  taboo  is  where,  as  in  New 
Zealandf  a  whole  community  is  made  taboo 
while  getting  in  their  ta^a.  This  rendera 
it  impossible  for  any  member  of  the  tribe  to 
do  anything  else  till  the  taboo  is  removed  and 
prevents  any  stranger  from  approaching  the 
tabooed  groimd.  The  removal  of  a  public  taboo 
is  made  by  a  priest,  who  repeats  a  spell  and 
performs  certain  rites  over  the  tabooed  people. 
If  a  chief  wants  anytiiing  for  himself,  he  taboos 
it  bv  calling  it  part  of  himself.  Women,  if 
of  h^^  rank,  may  Uboo  an  objeot  «•  effeotively 
as  do  chiefs  of  the  tribe. 

Taboo  has  been  explained  either  as  a  priestly 
trick  or  as  a  reli^ous  observance,  required 
the  chief  for  political  reasons.  But  neither  ex- 
planation will  suflSee  for  most  cases,  while 
again  some  taboos  are  not  religious  at  all. 
OtherB  explain  taboo  as  due  to  a  catworical 
imperative  and  deduce  from  it  all  moral  laws 
aa  well  as  most  of  the  prmetiees  of  eivlliwd 
eommonities,  such  as  caste,  the  wearing  of  orna- 
ments, the  canying  of  umbrellas,  the  washing 
of  newborn  babes,  etc.  On  the  other  hand 
oathS)  the  pimishment  of  mnrderers  and  thieves, 
and  marriage  restrictions  may  be  develt^ed  out 
of  a  taboo  system,  which  recognizes  no  moral 
sin,  cmly  the  danger  of  breakmg  taboo.  But 
in  that  case  we  have  to  do  not  with  a  cat^iorical 
imperative,  but  with  a  bdief  in  a  Bwrterious 
spiritual  poten<7  and  the  fear  of  its  effect  An 
extension  of  this  belief  results  in  its  becoming 
purely  formal.  Taboo  itself,  then,  may  be 
divided  into  purety  religious,  and  formal  taboo; 
while,  if  everything  forbidden  is  to  be  called 
taboo,  there  must  be  added  a  mass  of  detailed 
r^ulations  arising  from  different  sources,  some 
of  them  having  no  connection  with  what  is 
strictly  called  taboo;  and  it  is  evident  that  for 
such  a  combination  of  effects  there  can  be  no 
one  e:q;ilanatloa.  Consult:  Taylor,  Te  Ika  A 
Mmii,  or  THew  Zeaktnd  and  »fo  Inhabitanta  (2d 
ed.,  London,  1870) ;  Crennep,  Tabou  et  totimitme 
A  Madagascar  (Paris,  1904);  W.  G.  Sumner, 
Polkicaya  (Boston,  1907) ;  W.  Smith,  Letrfwe* 
on  the  Religion  of  the  Semitea  (new  ed..  New 
York,  1907) ;  J.  G.  Frazer,  The  Golden  Bough: 
A  Study  im  Magic  and  R^igion  { 3d  ed.,  London, 
1907-13) ;  id..  Taboo  and  the  Perils  of  the  Soul 
(ib.,  1911). 

TA'BOB.  The  most  conspicuous  and  famous 
mountain  in  Galilee  (Map:  Palestine,  C  2).  Its 
summit  is  1843  feet  above  sea  level.  As  a 
typical  mountain  of  the  Hcdy  Land  it  impressed 
itself  upon  the  language  of  poetry.  It  seems 
to  have  been  the  natural  site  for  a  sanctuary, 
and  upon  it  from  early  times  lay  a  town  of  the 
same  name.  Here  Barak  assembled  his  forces 
to  attack  Sisera  (Judg.  iv) ;  twice  the  Jews 
held  it,  tfaon^  unsuccessfully,  ^inst  flw  Ro- 
mans (S3  B.O.;  67  A.D.).  It  is  the  traditional 
scene  oi  the  Transfiguration  of  Christ,  althoi^h 


most  unreasonably,  and  so  it  became  the  site 
of  churches  and  monasteries  and  was  an  object 
of  pious  pilgrimage.  Consult:  V.  Qu^rin,  De- 
teription  g^graphique,  hUtorigue,  et  arch4o- 
logique  d»  la  Palettitte,  voL  ii  (Paris,  1874); 
The  Fnfovtiite  EapUvntion  Fund  Memoin,  vol.  i 
(London,  1881) ;  L.  B.  Patou,  Detmiptive  Qeog- 
raphi/  of  Paleati»»  (New  York,  1911) ;  L  Ben- 
ringer,  in  Baedeker,  Paleetine  and  Syria  (5th 
ed.,  Leipzig,  1912). 

TABOB  (OF.  (obour,  Fr.  tambour,  Sp.  tarn- 
bor,  from  Ar.  tambitr,  sort  of  lute  with  a  long 
neck  and  six  brass  strings,  drum).  A  small 
drum,  played  with  one  etidc,  generally  in  combi- 
nation with  a  galoubei  or  <^ee-holed  fife. 

TABOB  COLIJEOB.  An  institution  for 
hll^er  edueation  founded  at  Tabor,  Iowa,  as  an 
academy  in  1867  and  incorporated  as  a  college 
in  1860.  The  founders  were  Congr^ationalisto, 
whose  desire  was  to  establish  a  Christian  col- 
lege for  young  men  and  women  who  might  be 
trained  for  lives  of  service.  There  are  three 
departmoits — the  coll^,  the  academy,  and  the 
conservatory  of  music.  The  college  subjects 
are  arranged  In  courses  leading  to  the  degree  of 
A.B.  The  academy  prepares  for  ooll^  in- 
structi(Hi,  and  the  conservatory  offers  musical 
training.  The  dean  and  acting  president  in 
1915  was  Nelson  W.  Wehrhan,  Ph.B.,  B.D. 

TA'BOBITES.  The  mcH-e  radical  part^  of  the 
Hussites  in  Bohemia.  They  derived  their  name 
from  their  fortress  of  Tabor,  near  the  river  Lui- 
ni&  They  asserted  the  rig^t  of  individual  judg- 
ment,  rejected  m^innnoes  of  the  Church  not 
expressly  appointed  in  tile  Bible,  accepted  only 
the  sacraments  of  baptism  and  the  Lord's  Sup- 
per, and  had  democratic  teadracies.  Their  leaders 
were  John  Ziska  (q.v.),  Nicholas  of  Pistna 
(Husinee),  Procopius  the  Great,  and  Procopius 
the  Lesser.  (See  Pbdoopius,  Andbew.)  At 
first,  in  the  face  of  common  danger,  all  parties 
of  the  Hussites  held  together  and  inflicted  re- 
peated  defeats  upon  thelmpwtal  troops.  After 
the  Galixtlnes  (q-v>)  had  made  terms  with  Sigis- 
mund  and  the  Church  ( 1433)  the  Taborites  con- 
tinued the  war,  but  were  overtiirown  at  BOh- 
mischbrod.  May  30,  1434.  Hie  remnant  of  them 
was  absorbed  in  tiie  B<Aeinian  Br^roi  (q.v.). 
See  Husarrss. 

TABBIZ,  tA-bres',  Tavsis,  or  Tebbis.  The 
second  largest  town  of  Persia,  capital  of  the 
Province  of  Azerbaijan,  situated  in  a  wide  val- 
1^,  on  the  Aji,  a  tributary  of  Lake  Urumiah, 
S6  miles  east  of  the  lain,  over  4000  feet  above 
the  sea  (Map:  Persia,  B  8).  Owing  to  the 
many  earthquakes,  large  sections  of  the  town 
are  in  ruins.  The  place  is  healthful,  althou^ 
the  weather  is  cola  a  third  of  the  year.  In 
spite  of  the  altitude  the  bare  rocks  rising  on 
the  northeast  and  east  and  the  peak  of  Sahand 
standing  on  the  south  give  Talndz  the  appear- 
ance of  being  shut  in  by  mountains.  The 
squalor  of  the  native  huts  and  the  poor  sani- 
tary precautims  are  counteracted  by  the  abun- 
dance of  water  and  the  numerous  refreshing 
orchards  and  gardens.  Few  buildings  or  ruins 
are  of  special  note.  There  are  about  100  public 
bathe,  numerous  caravansaries,  five  Christian 
(Armenian)  churches,  and  over  300  mosques. 
Among  these  the  Blue  Mosque  (Masjid  i' 
Kebud),  incrusted  within  and  without  with  blue 
fidence  tiles,  is  especially  worthy  of  mentimi. 
Before  the  Caucasus  Railroad  aiu  the  Caspian 
Sea  became  important  mediums  of  transporta- 
tion, and  the  Russian  trade  was  diverted  to 
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Astara  and  Besht,  Tabriz  was  the  emporium  of 
Western  trade.  More  than  half  the  trade  is 
with  Bussia.  The  imports  are  largely  cotton 
and  woolen  tissnes,  sugar,  and  tea.  The  exports 
are  chieflT  carpets,  dried  fruit,  hides,  live  ani- 
mals, ana  raw  cotton.  The  Russian  carriage 
road  from  Julfa,  on  the  frontier,  to  Tabriz 
(80  miles)  was  completed  about  the  beginning 
of  1907.  There  are  lead  mines  in  the  ricinity 
of  Tabriz,  and  copper  and  cobalt  are  found  in 
the  Sahand.    Pop.,  about  200,000. 

Tabriz  is  said  to  hare  been  founded  by  the 
wife  of  Harun  al  Bashid  in  791,  but  is  men- 
tioned before  that  dat&  In  858,  1041  or  1042, 
1721,  and  1780  it  was  devastated  1^  earthquakes. 
In  that  of  1721.  80,000  persons  are  said  to  have 
lost  their  lives.  It  was  held  in  turn  by  the 
Arabs,  Seljuks,  Mongols,  and  Turkomans,  from 
whom  it  was  taken  by  the  Persians.  It  was 
several  times  in  the  possession  of  the  Turks  and 
was  finally  taken  from  them  by  Nadir  Shah 
in  1730.  Tabriz  was  captured  by  the  Turks  and 
that  by  the  P^^w^***^  in  the  Enn^tean  War 
which  b^n  in  1914.  (See  Wab  is  Edbopb.) 
Tabriz  is  eesentially  a  Turldah  city,  and  Turicish 
is  the  prevalent  language. 

TABTT.   See  Taboo. 

TABHItA  BANTI'NA.  The  chief  source  of 
knowledge  of  the  Oscan  ttaigue — a  bronze  tablet 
in  the  Naples  Museum,  containing  <»i  one  side 
an  Oscan  inscription  (38  lines)  referring  to 
affairs  of  Bos^  and  on  the  oUier  a  pmtioa 
of  a  law  in  Latin  (32  lines).  It  was  found 
near  Bantia  in  1793.  See  Itauc  Larouaoeb* 
0«can.     

TABHTIiA  CEBETIS.   See  CsBBa. 

TABUIlS  EU'OXTBI'NJB.  See  EueUBiMB 
Tables  ;  Itauo  Lahouaqm. 

TAB^miA  HSBACXEBN'SIS.    See  Hiba- 

CLEA,  1. 

TABULA  ILI'ACA  (Lat.,  Ulan  Tablet).  A 
small  relief  in  soft  marble  found  near  the  an- 
cient Bovilbe  in  1688  and  now  in  the  Capitdine 
Museum  at  Rtnne.  The  slab,  10  by  UH  inches, 
is  covered  with  scenes  in  low  relief  from  the 
Trojan  War,  taken  from  the  Iliad  and  the 
po«n8  of  tiie  Trojan  cycle  (see  Ctclic  Poets), 
with  explanatory  Ore^  inscriptifms.  Some 
think  it  wag  intended  for  school  instruction, 
others  that  it  was  an  ornamental  panel  of  a 
boc^case.  Consult:  John,  Orieohitoke  Bildef 
lOtrimikm  (Bonn,  1873);  A.  Boomraster,  Denfc- 
mdler  de»  kUusichm  AUvrtiMM  (Munich,  1889) ; 
Th.  Schreiber,  Atlo*  of  CIoMioof  AntigviUe; 
plates  xcii  a,  xciii  (Eng.  ed.,  W.  C.  F.  Andei^ 
son,  New  York.  1895). 

TAB'UltA'BnrK  (Lot.,  from  tabula,  board, 
tablet,  record).  A  large  building  on  the  slope 
of  the  Capitoline  Hill  facing  the  R<Hnan  Forum, 
built  by  Quintus  Lutotius  Catulus  in  78  B.a 
for  the  presOTvation  of  state  reeords.  It  rested 
on  massive  snbstmctures  and  consisted  of  a 
series  of  TanUs  with  an  upper  corridor,  lifted 
through  a  series  of  arches  flanked  by  Doric 
half  columns,  some  of  which  are  still  to  be 
seen.  Its  extent  correspiwded  with  that  of 
the  present  Palazzo  del  Senatore,  which  is  built 
on  we  ancient  walls.  The  structure  is  in  good 
preservation.  Consult  Christian  HOlsen,  The 
Roman  Fomm  (Eng.  trans.,  by  J.  B.  Carter, 
2d  ed.,  Bom^  1009),  and  S.  fi.  Platner,  The 
Topographg  and  MoMtmente  of  Ancient  Rome 
(2d  ed..  Boston,  1011). 

TAB'ULAB  STAHBABD.  A  proposed 
standard  of  value  which  should  obviate  dif- 


ficulties due  to  changes  in  the  purchasing  power 
of  money.  The  proposal  involves  the  prepara- 
ti<m,  by  jniblle  avthority,  of  a  table  of  reutive 
values  (tf  cOTtoin  selected  cmnmoditiw  after  the 
fashitm  of  an  index  number  and  the  permissive 
use  of  tills  table  ae  a  legal  standard  in  contracts 
involving  deferred  payments.  A  tabular  stand- 
ard has  been  briefly  d^ed  as  an  official  index 
number.  Its  compilation  would  require  a  com- 
mission or  other  body  with  power  and  facilities 
to  collect  price  statistics,  ^ving  decided  what 
commodities  should  be  employed  as  basis  for 
the  standard,  the  cmnmissint  would  then  calcu- 
late a  yearly  or  monthly  indei  number  accord- 
ing to  some  aooepted  meuiod.  (See  Imnx  Nch- 
BEB8.)  The  statistics  would  of  course  be  public, 
and  any  one  who  chose  could  verify  the  calcula- 
tion. The  rise  and  fall  of  prices  would  either 
be  expressed  in  percentages,  or  an  arUtrary  unit 
would  be  adopted  whose  changing  values,  ex* 
pressed  in  money,  would  indicate  the  same  thing. 

The  practical  weraticm  of  the  tabular  stand- 
ard is  simple.  Whoi  a  person  makes  a  loon 
of,  say,  $1(X>  for  one  year,  the  ctrntraet  oitttleB 
him  to  receive  the  same  number  of  dollars  (usu- 
ally with  interest)  at  the  end  of  the  specifled 
time,  but  it  does  not  insure  that  the  $100  which 
he  lent  and  the  $100  he  receives  will  have  Uie 
same  purchasing  power.  If  prices  have  risen  in 
the  interval,  his  $100  will  ony  less;  if  prices 
have  fallen,  it  will  buy  more.  In  so  far  as 
changed  purchasing  power  is  not  compensated 
by  a  chuige  in  rat4  of  interest,  debtors  are 
likely  to  be  burdened  17  on  appredation,  credit- 
ors 1^  a  depreeiatkn,  of  the  vahie  of  maaej. 
Suppose,  however,  tiie  tabular  standard  to  be 
em^oyed,  and  that  A  sells  a  piece  of  prmterty 
to  B  for  $12,000,  of  which  one-fourth  is  to  be 
paid  at  onoe  and  one-fourth  more  at  the  ead 
of  each  succeeding  year.  The  $3000  cash  is, 
of  course,  paid  as  such.  But  after  a  year  the 
tabidar  standard  mig^t  show  the  purchasing 
power  of  money  to  have  fallen  10  per  esnt.  Ex- 
pressed in  tabular  units,  if  at  the  time  of  sale 
a  unit  was  wortii  $10,  it  would  now  be  worth 
$11.11,  giving  the  proportion  10.00:11.11:: 
$3000;  $3333.33,  which  last  figure  is  what  B 
will  hove  to  pay.  If  at  the  end  of  the  second 
year  a  unit  of  the  tabular  standard  was  worth 
$9,  B  would  be  called  on  for  only  $2700. 
Whether  he  pays  more  or  less  In  money,  the 
sum  will  always  have  a  nnifmn  value  in  terms 
of  the  eommodities  on  which  tite  standard  is 
based. 

Ibat  many  advantages  would  be  gained  from 
the  use  of  a  tabular  swidard  has  generally  been 
admitted.  Two  serious  practical  difficulties 
stand  in  the  way  of  its  introduction.  First, 
the  conservative  attitude  of  business  men  to- 
wards any  change  of  this  sort;  second,  the  dif- 
flenltv  of  ogredng  upon  the  precise  mode  of 
calculating  tiie  standard,  and  especially  upon 
the  preclee  commodities  which  should  be 
selectra  as  basis. 

The  first  conception  of  a  general  index  num- 
ber or  tabular  standard,  however,  appurs  to 
date  from  1798,  when  Sir  George  S.  Evelyn  read 
before  the  Boyal  Society  a  paper  on  "Endeavors 
to  Ascertain  a  Standard  of  Weights  and  Meas- 
ures." (PhUoaopKieat  Tran9action»f  vaL  Ixzxviit, 

Ep.  17S  et  seq.)  Evdyn's  selection  of  articles 
I  open  to  criticism,  as  was  pointed  out  by 
Arthur  Young  in  1811.  Joseph  Lowe  (The  Free* 
ent  State  of  England,  London,  1822),  referring 
to  both  Toung  and  Evdyn,  proposes  flie  actual 
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introduction  of  a  tabular  standard  and  discusses 
the  modes  of  calculating  it.  (New  York  ed.. 
1824,  p.  287,  and  Appendix.)    His  is  the  first 

fraetioal  treatment  of  the  subject  in  English. 
Q  Germany  the  principle  of  the  tabular  stand- 
ard had  been  su^^sted  about  1805,  in  applica- 
tion to  rent  payments.  (Horton,  Silver  and 
Gold,  1877,  pp.  39,  157.)  O.  P.  Scrope,  in  a 
pamphlet  of  1633  and  in  Principles  of  Politioal 
Economy  (London,  1833,  pp.  405,  424),  again 
proposed  the  standard.  O.  R.  Porter  also  treated 
the  subject  and  nve  a  table  in  bis  well-known 
Progrem  of  thelHaUon  (L<mdon,  1838,  1847). 
The  matter  was  finally  brought  to  prominence 
by  W.  S.  Jerons,  in  an  essay  of  1865,  and  more 
forcibly  in  his  Money  and  the  MeohcMitm  of 
Exchange  (1875,  chap.  xxv). 

Consult  the  Reporte  of  the  Committee  of  the 
British  Astociation  on  Measuring  Variations  in 
the  Value  of  the  Monetary  Standard  {British 
Asaoeiation  Reports,  1887,  1888,  1889,  1890;  the 
most  important  material  in  English);  Report 
of  the  Monetary  Commission  of  the  IndianapoUt 
Convention,  1898;  also  Walker,  Money  (New 
York,  1878) ;  Price,  Money  and  its  Relation  to 
Prices  (London,  1896). 

TAB'TmATA  (Lat.  nom.  pi.,  tabulate, 
floored,  table-shaped).  A  suborder  of  fossil 
corals  characterized  by  the  developm^t  of  dis- 
tinct hwizontal  septa  or  tabuls  across  the  vis- 
ceral chambers  of  the  corallites.  It  includes 
such  genera  as  Favosites,  Pleurodiotywnt  JfteAs- 
ZttMo,  ^uloporu,  Byrimgopora,  and  others  vhidi 
are  important  members  of  the  Paleozoic  faunas. 
See  CcBUCRTiBATA;  Co&u.;  and  articles  on  the 

genera.     

TABTTIATINa  KACBINSB.    See  Cauht- 

LATINO  MaCHIRIS. 

TACAHOtTT,  tA1i&-h9Sf  (native  name) . 
The  small  gall  formed  on  the  tamarisk  tree, 
Tamarisam  indioa.  l^wahout  contains  a  large 
proportion  of  gallic  a4^d. 

TACAXAHAC  (South  American  name),  or 
Tacamahaca.  a  name  applied  to  several  varie- 
ties of  oleoresins.  One  sort  of  tacamahac  is 
yielded  by  the  balsam  poplar  (Populus  IxUsami- 
fera)  growing  in  the  United  States.  Another 
variety  is  obtained  from  certain  tropical  Ameri- 
can Uees  {Elaphirium  tomentosum  and  £Ia- 
phrium  Utoamalwea).  East  Indian  tacamahac 
is  obtained  from  the  Calophyllum  oatobo,  Colo- 
phyllum  vi%ophyllwn%f  and  OalophyUvm  tacama- 
haca. These  and  certain  other  varieties  are  used 
in  making  varnishes  and  to  some  extent  also 
in  medicine.    See  Caix»btu.uu. 

TAGANA^  t&-k&'n&.  A  ^oup  of  tribes,  con- 
stituting a  distinct  linguistic  stock,  inhabiting 
the  banks  of  the  Upper  Beni  and  Mamore  rivers, 
northeast^n  Bolivia.  They  are  remarkable  for 
their  light  complexion,  fine  features,  and  in- 
dependent expression.  See  A&auna.  Consult 
I>.  Q.  Brinton,  StucUes  in  South  American  Native 
Langttages  (PhiladeliAia,  1892),  and  A.  Groete- 
ken,  in  Anthropos,  vol.  xi  ( Salzburg,  1907 ) . 

TAC'CA  (Neo-Lat,  from  the  Malay  name). 
A  genua  of  large  perennial  tuberous-rooted  plants 
of  the  family  Taccacese.  The  few  species  are 
found  in  maritime  places  and  woods  in  the 
South  Sea  Islands,  tropical  Asia  and  Africa. 
S<sne  of  thorn  {Taeca  piimatifida,  etc.)  are 
much  cultivated  for  their  starchy  tubers,  which 
are  used  as  food,  their  acridity  being  removed  by 
maeeratim  with  water.  They  yield  tahiti  arrow- 
root, used  as  a  substitute  for  West  Indian 
arrowroot.    The  leafstalks  of  varioas  species 


are  boiled  in  China  and  Cochin-China  and  used 
as  food.  Hats,  brooms,  and  other  articles  are 
made  from  the  leaves. 

TACHA,  t&'shA^  Alezakisb  Aotohih  ( 1823- 
94).  A  Canadian  CaihoUo  anihbUhop,  bom  at 
Biviire  du  Loop,  liower  Canada  (Quebec),  and 
educated  at  Quebec  and  MtmtreaL  He  jotoed 
the  Ord^r  of  Oblate  Fathws,  travded  great  dia- 
tances  in  the  r^on  of  the  Great  LbIdbs  and 
the  northwest)  became  known  for  his  mission 
work  among  the  Indians,  and  founded  sevearal 
schools,  collies,  and  convents.  In  1868  he  be* 
came  Bishop,  and  in  1871  Ardibishop,  of  St. 
Boniface,-  Man.,  and  he  founded  the  Catholio 
the(^(^(»l  coU^  in  (hat  town.  He  wrote 
Vil^ft  amties  de  mMow  dons  !«  nonl-oiMft 
(1866),  and  E^aime  swr  le  nord^wsst  de 
PAm^riTue  (1869),  whti^  has  been  translated 
into  English  and  is  one  of  the  most  valuable 
works  of  rderenoe  on  that  region.  CMisnlt 
J.  C.  Dent,  CofMdiM  Portrait  QMery  (Toronto, 
1880). 

TACB£,  Sib  Etierrx  Pascal  (1795-1866). 
A  Canadian  statesman.  He  was  bom  at  St. 
Thomas,  Quebec,  and  served  in  the  militia  dur- 
ing the  War  of  1812.  He  ufterward  studied 
medicine  and  praetioed  his  pnrfessiMt  until 
1841,  when  he  Was  elected  to  toe  Canada  Legis- 
lative Assembly.  He  was  successively  Commis- 
sioner of  Public  Works,  Deputy  Adjutant  6^- 
eral  of  Militia,  and  member  of  tiw  Le^la- 
tive  Council  in  1848;  Receiver-General  in  the 
Lafontaine- Baldwin  ministry  (1849-51)  and  in 
the  Hincks-Morin  and  MacNab-Morin  ministries 
(1852-66);  and  was  appointed  Speaker  of  the 
Lcslslatlve  Coundl,  retaining  the  rec«ver-gen- 
nralship.  He  become  Premier  in  the  Taich^ 
Macdonald  ministry  in  1866,  but  the  real  head 
of  the  government  was  John  A.  Macdonald,  the 
Conservative  leader  in  the  Lower  House.  Tach^ 
retired  from  the  praniership  in  1857,  but  later 
formed  in  1864  the  second  Tach^-Macdonald 
ministry,  combining  the  offices  of  Premier  and 
Receiver-General.  At  this  time  political  life  was 
at  a  deadlock  and  old  party  lines  had  been  prac- 
tically obliterated.  For  the  course  of  events 
preceding  the  historic  gathering  in  1864  at  the 
city  of  Quebec,  where  Coafederatlon  was  dis- 
cussed and  resolved  upon,  see  Canada,  History. 
Of  this  conference  Tftch^  was  elected  chairman. 
In  1858  he  was  knighted.  Consult  J.  C.  Dent, 
Canadian  Portrait  Gallery  (Toronto,  1880),  and 
ib..  The  Last  Forty  Years  (ib.,  1881). 

TACHI.   See  Yokuts. 

TACHINA  ZXT,  U-kl^  (Neo-Lat.,  from 
Gk.  rax^s,  taohySf  swift).  A  parasitic  fly  of  the 
family  Tachlnldie.  llieae  insects  resemble  in 
general  the  common  bouse  fly  and  as  a  rule  are 
gray,  sometimes  striped.  "Diey  are  usiially  para- 
sitic upon  caterpillars,  upon  the  backs  of  which 
the  females  lay  their  eggs.  The  ma^ts  pene- 
trate the  body  of  the  victim  and  feed  upon  its 
soft  internal  organs.  Frequently,  however,  cater- 

?illars  cast  their  skins  before  the  eggi  hatch, 
achina  flies  are  considered  bettefletalto  man. 
TACHTCABDIA,  ttk1-k&r'dI-&.  See  Pozas. 
TACHTGEHXaiS,  tfik^-jSn'A-slB  (Neo-Lat, 
from  Gk.  nx^h  t(icfty«,  swift  +  y^iw"*)  genesis, 
origin,  generation).  A  term  proposed  by  Hyatt 
for  rapid  evolution,  or  evolution  by  leaps,  i.e., 
without  the  vast  series  of  intermediate  forms 
postulated  by  Darwin.  Hyatt  defines  tachy- 
genesis  as  "the  law  of  acceleratitm  in  the  in- 
heritance <d  characters."    It  has  been  found 
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that  cibaneteriBticfl  are  inherited  in  a  seriea  ci 
cies  in  a  given  ttodc  at  earlier  and  earlier 
in  the  ontogeny  of  each  member  of  the 
ies.  Theae  ehaneteristioa,  as  a  rule,  alto- 
gether disappear  fnm  the  ontogmy,  tiiroug^ 
lapae  of  heredi^  in  the  last  monbers  of  a 
series,  and  thus  tiie  terminal  forms  become  very 
distinct  in  development.  Rapid  evolution  was 
also  marlced  at  the  b^finning  of  the  evolution 
of  any  stock.  In  the  dawn  of  geolo^cal  history, 
as  soon  as  divergent  evolutitm  set  in,  each  type 
had  a  more  w  lew  free  field,  and  its  first  luns 
in  evolution  were  obvioualy  not  affected  py 
natural  selection.  Afterward  ev<dution  became 
much  slower.  On  tiie  other  hand*  when  the  type 
began  to  decline  there  was  a  sensible  quicken- 
ing of  evolution.  Dall  suggested  the  term  "sal- 
tatorial  evolution";  Qalton,  De  Vries,  and  others, 
and  especially  the  paleontologists,  have  all  sup- 
posed tikat  evolution  has  (rften  been  by  leaps  or 
sporta.  Coasult  W.  H.  Dall,  "On  a  Hypotiiena 
of  Saltatory  Evolatton,"  in  AmerieoH  yaUtroKatj 
voL  xi  (Boston,  1877),  and  A.  V.  Hyatt,  "Cycle 
in  the  Life  of  the  Individual  (ontogeny)  and  in 
the  Evolution  of  its  Own  Group  (phylogeny),** 
in  ProoeedmgM  of  the  Amerioan  Aeooetny  of  Atit 
and  Sciences,  vol.  xxxii  (ib.,  1897). 

TAGITITS,  tfts^-tfis,  Mabous  CTuuntus 
(0.200-276).  Roman  Emperor  (27&-276).  He 
was  bmrn  at  Intoranma  (modem  Temi),  ia  Um- 
toia,  and  was  deoted  Emperor  by  the  senate 
after  the  death  of  Aurelian  and  an  interrwium 
of  seven  months  (276).  He  began  his  brief 
reign  of  200  days  at  the  advanced  age  of  76 
years.  He  instituted  needful  reforms  and  favored 
the  restoration  of  the  power  of  the  senate.  His 
victory  over  the  Alani  and  the  Ooths,  for  which 
he  to«ijE  the  title  CMhieut  Macrimue,  is  recorded 
on  his  coins.  He  was  nmrdered  by  the  aoii^en 
in  Asia. 

TAOmra^  PuBiJUB  OosnsuuB  (e.66-c.!17). 
A  Roman  historical  writer.  Hlh  training  and 
career  indicate  tiiat  he  belonged  to  a  Roman 
family  of  good  standing.  He  was  pnetor  in 
the  reign  of  Domitian  and  consul  suffectus  under 
Nerra.  In  78  he  married  the  dau^ter  of  Gnteus 
Julius  Agricola  (q.v.),  a  man  prominent  as  a 
soldier  and  statennan.  This  event  had  great 
influence  on  his  subsequent  career.  After  his 
pnetorship  he  was  absent  fl'om  Rome  for  at 
least  four  years  until  aftor  08,  the  year  after 
the  death  of  his  father-in-law.  The  intimacy 
ot  Tacitus  and  Pliny  the  Younger  Is  proved  by 
refnvnces  in  the  letters  of  the  latter,  and  the 
two  were  associated  in  the  sucoessful  prosecu- 
tion of  Marius  PriBcus,  proconsul  of  Africa, 
charged  witit  extortion.  Tacitus'  Annals  were 
published  in  116  or  117,  so  that  we  may  b^eve 
that  he  lived  to  the  reign  of  Hadrian.  Appar- 
ently he  looked  forward  to  writing  a  histcny  of 
the  reign  of  Domitian  and  of  that  of  Trajan, 
but  he  must  have  changed  his  plan,  for  he  began 
his  Histories  with  G^Iba  and  continued  the  work 
through  the  reign  of  Domitian.  In  the  Annals 
he  declares  bis  purpose  of  writing  the  history 
of  Au^pistus  and  in  the  Histories  aiB  design  of 
narrating  the  reigns  of  Nerva  and  Trajan,  but 
we  have  no  indication  that  he  ever  carried  out 
tiieee  contemplated  tasks.  He  wrote,  however, 
the  history  of  the  empire  from  the  death  of 
Augustus  down  to  the  bt^nninff  of  his  earlier 
work,  i.e.,  throu^  the  reign  of  Nero. 

The  earliest  extant  work  of  Tacitus  is  tiie 
Dialoffu*  de  Oratoribut,  puUished  about  76,  or 
wnnewhat  later,  hut  not  later  than  the  reign 


oi  ntus.  The  Agricola  fdlowed  in  the  year  98. 
Even  when  engaged  upon  these  books  the  his- 
torian was  preparing  for  some  greater  work.  It 
is  possible  that  his  Oermania,  or  more  fully  De 
Ori^ine,  Bitu,  Moribus,  ac  Populis  Oermanue, 
represents  SMue  ot  the  material  accumulated  in 
preparation  for  a  more  extensive  history.  The 
Histories  belong  to  the  reign  of  Trajan.  The 
Annolf  are  tiie  last  work  of  the  historian.  As 
we  have  references  to  the  Amiafs  in  tiie  Histories, 
the  date  must  be  later  than  106,  and,  as  there 
is  Mtparently  a  reference  in  the  second  book  to 
Trajan's  conquest  in  the  East  (116-118),  the 
publication  may  have  been  just  prior  to  the 
reign  of  Hadrian.  The  Dialogue  on  Oratory  be- 
longs to  the  writer's  early  manhood,  and  gives 
evidence  of  the  influence  of  Cicero  and  Quin- 
tilian,  in  so  marked  a  d^ree  that  s<Hne  schoUui 
have  attempted  to  assign  it  to  Qnintilian  or  to 
some  other  author  not  identified.  The  best 
opinion  of  the  preamt  di^,  bawvnr.  Is  in  favor 
of  the  ffenuinoiess  of  the  work.  IWerent  as 
the  work  is  on  the  surface  from  the  Annals,  it 
is  yet  possible  to  see  in  it  the  beginnings  of  the 
style  so  characteristic  of  Tacitus'  latest  work. 
The  subject  is  an  investigation  into  the  causes 
of  the  decline  of  eloquence,  and  the  discussion 
is  carried  on  by  two  celebrated  orators  of  the 
Flavian  period  who  are  respeetivdy  supporters 
of  the  old  and  of  the  new  oratmy.  The  Agrioota 
is  a  gem,  a  moat  earefully  prepared  piece  <rf 
biographical  composition.  The  rhetoricu  power 
of  the  writer  is  plainly  felt  in  the  closing  chap* 
ters,  which  are  unexcelled  in  lAtin  literature. 
His  Oermania  is  a  most  im^rtant  work  because 
of  its  descriptions  of  p<4itical  institutions  and 
of  the  customs  of  various  tribes.  As  tiie  writer 
brings  into  vivid  contrast  the  life  of  the  Ger- 
mans and  that  of  the  Romans,  it  has  been 
thought  by  sMue  that  he  was  endeavoring  to  in- 
atmet  his  countrymen,  either  by  polntuig  out 
their  evil  ways,  or  by  startling  tneoi  and  warn- 
ing them  against  the  dangers  threatening  on 
their  northern  frontier.  Tacitus  shows  an  exact 
knowledge  of  those  Germans  near  the  Rhine,  but 
is  uncetuin  as  to  the  interior  and  more  remote 
tribes.  The  greatest  work  of  Tadtus  has  not 
come  down  to  us  entire,  for  of  the  Histories 
there  are  otant  only  the  flrst  four  books  and 
a  part  of  the  flftii,  ao  that  we  have  merdy  the 
jeir  60  and  a  put  of  70.  Of  the  AmwIs  there 
IS  extant  only  about  one-half,  and  this  does  not 
give  a  continuous  narrative.  After  the  flfth 
chapter  of  the  flfth  book  there  is  a  lacuna  which 
marks  the  loss  of  the  events  of  20-31.  Tacitus 
probably  ended  this  book  witii  the  death  of  8e- 
janus,  so  that  the  beginning  of  the  sixth  bode 
18  also  lacking.  The  seventh  to  the  t^th,  the 
beginning  of  the  deventh,  and  the  dose  of  the 
sixtemth  are  also  missing,  and  we  thus  lose  all 
of  the  reign  of  Caligula,  the  flrst  flve  years  of 
Claudius,  and  the  last  two  years  of  Nero. 

In  the  Annals  Rome  and  the  Princeps  form 
tiie  centre  about  which  are  grouped  the  events  of 
a  history  which  is  not  that  alone  of  Rome,  but 
of  the  associated  provinces.  The  Medicean  manu- 
script designates  the  work  Ab  Baoessu  Divi  A«- 
gusti,  and  this  is  no  doubt  the  original  title. 
In  the  Histories  Tacitus  writes  as  a  contempo- 
rary, and  therefore  with  a  sura  touch,  and  he 

fives  full  play  to  his  dramatic  powers  in  his 
escription  of  what  is  quite  familiar  to  him. 
The  Anno^  represent  the  culminating  task  of 
his  lifetime  and  are  the  work  of  the  period  of 
his  full  develo|Hnettt  as  a  writer. 
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The  ffreat  power  of  Taoitus  as  an  historian  is 
due  to  nis  skill  ia  diBceming  the  motives  which 
lead  men  to  act,  his  deep  psychological  insight. 
He  studies  men,  not  thingB,  and  hence  he  is 
skilled  in  charactw  painting.  A  marked  feature 
of  the  Tadtean  q>irit  is  the  tradeney  to  impute 
a  base  or  unworthy  motive  to  all  the  actione 
of. those  men  whom  he  describes.  liiis  is  par- 
ticularly true  of  his  treatment  M  Ilberius.  Cer- 
tain it  is  that  TaoituB  writes  of  Roman  society 
as  a  pessimist,  and  we  may  obtain  a  juster  view 
by  turning  to  the  more  attractire  picture  pre- 
sented by  his  friend  and  contemporary  Hiny 
the  YouQgK. 

There  are  three  disMBgnishlng  features  of 
Tacitus'  style — conoiBeness,  variety,  and  po^ 
ieal  eolwing.  There  is  not  a  snp(a>fluous  word* 
and  hie  condensation  sometimes  causes  obscu- 
rity. We  may  say  that  his  conciseness  corre- 
sponds to  his  thoufijit,  for  there  is  nothing  arti- 
ficial in  it,  and  the  style  is  characteristic  of 
the  writer.  Here  he  was  influenced  by  study  of 
Sallust  (q.v.)  and  Tbui^dides  (q.v.).  Tacitus* 
ftmdnees  for  variety  is  found  in  nis  word  posi- 
tions, and  in  his  variation  in  forms  and  cm- 
Btruotioofl.  The  poetical  coloring  came  from  his 
study  of  the  Augustan  poets,  particularly  Ver> 
giL  Many  words  and  expressions  may  be  traced 
to  Vergil,  particularly  in  the  minor  writings 
and  the  Hiatoriea. 

Important  manuscripta  of  Tacitus  are  the 
Codex  Mediceus  (I),  dating  from  the  ninth  cen- 
tury and  c<mtaining  a  part  of  the  Annals;  and 
the  Codex  MedioeuB  (II)  of  the  eleventh  or 
twdftii  eoitnries,  oontaining  what  remains  of 
the  other  books  of  the  Annala  and  the  Hiatoriet. 
The  Oermania  and  Dialog%u  are  obtained  from 
a  manuscript  in  the  Vatican  tmeed  on  an  earlier 
one  of  the  ninth  c«itury  and  again  from  a  manu- 
script at  lieyden,  dating  from  the  fifteenth  cen- 
tury. The  Agrioola  is  found  in  two  transcrip- 
tions of  the  fifteenth  century,  now  in  the  Vati- 
can. Tho  editio  prinoept  is  by  Pnteolanns  of 
Milan,  about  1470.  The  best  text  is  that  of  0. 
Halm  in  the  "Teidmer  Series"  (Leipzig,  1886). 
Important  editions  are  tiie  Annals,  with  English 
notes  by  H.  Fumeaux  (Oxford,  1891-92;  vol.  i, 
2d  ed.,  1896} ;  AUen,  The  Annala  of  TacUv, 
i-vi  (Boston,  1890) ;  Codley,  The  Hiatoriea  (New 
York,  1801);  Bpooner  (London,  1891);  Frost, 
Agrieola  and  Germania  (ib.,  1861);  Hopkins, 
Ajrrtoolo  and  Oermania  (Bosbm,  1893);  Fur- 
neanx,  The  Agrioola  (Oxford,  1896) ;  Oudonaa, 
Agrioola  and  Oermania  (Boston,  1000);  id.. 
Dialogue  (ib.,  1804  ;  2d  ed.,  in  Ger.,  Leim%, 
1915)  i  Peterson,  Dialogva  (Oxford,  1893) ;  Fnr- 
neau.  The  Oermania  (Oxford,  1804).  Consult 
also;  A.  Draper,  Ueber  Syntaa  und  8til  dee 
Taoitue  (3d  ed.,  Leipzig,  1882) ;  Gaston  Boiasier, 
Tacitue  and  Other  Roman  $twltee  (New  York, 
1906).  The  lexicons  for  Tacitus  are  Boetticher's 
(1832)  and  the  great  work  of  Gerber  and  Oreef 
(completed  1903).  An  excellent  EngUsh  toana- 
lation  is  that  by  Church  and  Brodribb  (London, 
1876-77 ) ;  a  translation  of  the  Dialogue,  Agrio- 
ola, and  Oermania  by  W.  Peterson  and  M.  Hut- 
ton  forms  one  of  the  volumes  of  the  Loeb  Classi- 
cal Library  (New  York,  1014).  Consult  the 
introductions  to  the  editions  of  the  Dialogue  by 
Peterson  and  Gudeman;  Martin  Schanz,  60- 
echiohte  der  rSmiechen  Litteratur,  vol.  ii,  part  ii 
(3d  ed.,  Munich,  1913) ;  W.  S.  T^el,  Qeachichte 
der  rSmiaohen  Literatur,  vol.  lii  (6tti  ed.,  Leip- 
aig,  1013)  i  M.  S.  Dimsdale,  A  Eietorg  of  Latm 
lAterature  (New  York,  1016). 


TACT.   See  Nail. 

TACKHra  (from  tat^,  from  OF.  toque,  taehe, 
dialectic  Fr.  tache,  nail,  tack;  so  called  because 
of  the  part  of  the  sail  to  which  the  rope  is  at- 
tached) ASD  WBAKUfa  (from  wear,  AS.  urn- 
rian,  60th.  wujan,  OHG.  wer^ant  to  clothe;  oon- 


2"^PosHlon: 
Aher  tacking; 
Vessel  on  port  tack. 


Imposition: 
Before  taddng; 
Vessei  on  startiosrd  tadc 


nected  witii  Lat.  veetie,  Gk.  ia^is,  eetMe,  cloth- 
ing Skt.  MS,  to  put  on  (dothing).  A  vessel  is 
said  to  be  on  the  starboard  tMic  when  aiie  ia 
sailing  with  tiie  wind  on  her  starboard  side,  and 
on  the  port  tack  when  the  wind  is  on  her  port 
side.  She  is  close-hauled  on  either  tack  whoi 
she  is  Bailing  as  near  to  the  wind  as  the  set  of 
her  sails  permits.  The  operation  of  changing 
from  one  tack  to  the  other  is  called  tacking  if 
the  vessel  comes  up  head  to  wind  and  then  falls 
<tf  cm  the  other  tack,  and  wearii^  <v  gyUng  if 


r^Poattfon:  Bffbre  wnrfng; 
VesMl  on  porttadt^ 


2f  Posltjon:After  wearins; 
Vessel  on  starboard  tadt. 

wnumra. 

Bhe  falls  off— bringing  the  wind  astern — and  then 
oomea  up  to  the  wind  on  the  new  tack. 

It  is  evident  from  the  aketches  that  in  taddng 
there  is  a  gain  to  windwwrd,  If  the  vessel  is  a 
weatiierfy  one  and  well  managed;  while  in  wear- 
ing there  ia  a  loss,  because  part  of  the  tim?  the 
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ship  ie  running  away  from  the  wind.  Therefore 
tacking  la  always  preferred  wheal  practicable. 
While  all  properly  built  vessek  will  tack  under 
ordinary  conditions  of  sea  and  wind,  there  are 
times  when  the  sea  is  voy  roogh  and  the  wind 
so  stomg  that  litUe  sail  can  be  carried;,  or  the 
wind  may  be  too  light  to  give  soffieieut  headway 
f<v  tackmg;  or  the  vessel  may  be  improperly 
sparred  or  ballasted.  In  these  cases  wearing  is 
necessarily  resorted  to.  In  vessels  carrying  ior»- 
and-aft  sails  only,  the  operation  of  tacking  re- 
quires little  labor,  but  in  square-rigged  ships  the 
yards  must  be  swung  and  the  sails  adjusted  on 
the  new  tack.  Wearing  is  called  gybing  when 
the  vessel  is  fore-and-aft  rigged  and  carries  a 
boom  mainsail  whidi  is  not  taken  in  or  lowered 
daring  the  opentUm.  It  is  evident  that  when 
the  wind,  in  wearing,  passes  frcnn  one  side  to  the 
other  of  such  a  sail  it  will  (pre  a  thrust  of  con- 
siderable violence,  and  this  thrust  must  be  care- 
fully  watched  in  small  vessels — and  in  iarge 
ones  if  the  wind  is  strong— or  it  may  cause  them 
to  capsize. 

Tacking  is  frequently  called  going  about. 
While  tiie  (^N)rati<m  is  In  progxais  a  vessel  Is  in 
stays;  if  she  fails  to  tack  and  falls  back  on  the 
same  tack  as  befor^  she  is  said  to  miss  stays. 
A  lively,  fast-moving  vessel,  particularly  if 
deeply  loaded,  will,  before  losing  way,  shoot  some 
distance  directly  up  into  the  wmd  after  it  is  out 
of  her  sails.  Advantage  is  frequently  taken  of 
this  fact  to  avoid  some  slight  obstruction,  when 
tacking  is  unde^fU^  or  otherwise  unneGeesarVf 
and  the  operation  is  called  making  a  half  board. 
To  make  a  good  boud  Is  to  lose  nothing  to  lee- 
ward; to  make  short  boards  Is  to  tai^firequentiyf 
to  make  stranboard  is  to  go  astern. 

TAOKHra  07  KOBTOAdBS.  The  act.  per- 
mitted by  a  doctrine  in  English  equity  practice, 
of  <aie  who  takes  a  mortgage  or  lioi  on  real 
property  subsequent  to  a  second  or  later  mort- 
gage and  purchase  the  first  mortgage  and 
merges  or  tacks  his  security  in  it.  The  effect  of 
this  is  to  compel  the  intermediate  incumbrancers 
to  redeem  the  first  mortgage,  including  the  one 
thus  merged  with  i^  before  they  can  enforce 
their  liens.  The  application  of  the  doctrine  in 
the  United  States  is  restricted  to  cases  where 
the  subsequent  morlvagee  buys  in  the  first  mort- 
gage without  actual  or  constructiye  knowledge 
of  the  ^stence  of  the  intervening  lien.  Consmt 
authorities  referred  to  under  Real  Pbopebtt. 

TACKLE  (MDutch,  Dutch,  LQ.  takel;  pos- 
sildy  connected  with  Icel.  taka,  AS.  <aoan,  to  take, 
Lat.  tangere,  to  touch) .  A  combination  of  blocks 
and  ropes  designed  to  increase  the  capacity  of 
the  available  power  to  move  heavy  wel^ts  or 
crease  the  time  required  to  move  an  <»>ject  with 
a  power  capable  of  moving  only  at  a  certain 
speed.  The  block  consists  of  a  shell  or  frame 
containing  one  or  more  sheaTcs  or  pulleys  and  a 
strap  to  attach  the  block  to  the  weight  or  sup- 
port. It  is  evident  that  in  all  cases  one  block 
of  a  tackle,  or  one  end  of  the  rme — if  there  is  a 
dngle  movable  block — must  be  fixed.  This  being 
the  case,  in  simple  purchases  and  neglecting  fric- 
W 

tion  we  have  F  =      in  which  P  is  the  pow». 

W  the  weight,  and  y  the  number  of  parts  of 
rope  at  tiie  movable  blodE.  The  amount  of  power 
lost  by  friction  depends  upon  m^ny  things, 
such  as  the  character  of  the  rope,  its  size  with 
reference  to  the  diameter  of  the  pulley  and  the 
weight  to  be  raised,  the  eonditfion  of  tiie  at- 


mosphere, the  bearings  of  the  pulleys,  etc.  But 
in  ordinary  tackles,  with  the  usual  type  of 


ABC  D 

FM.  1. 

A,  single  whip;  B,  nuuMr;  C  tad  D,  cun  taMm. 

pull^B,  rope,  etc^  the  loss  by  frietlMi  Is  esti- 
mated at  about  one-sixth  the  gain  effected  by 


A  B  C  O 

Fio.  a. 

A  sod  A  luff  or  wsMi  Uokk;  C  sad      twolold  pur- 


each  pulley  or  sheave.  Hie  different  classes  of 
tackles,  or  purchases  as  they  are  frequently 


C  D 
Pia.  8. 

A,  sincle  Spftiuih  burton;  B,  double  ^taniih  burton:  C, 
Belt'i  purchue;  D,  luS  upon  lofl. 

called,  are  shown  la  the  acoompaoying  fignrea. 
See  Block;  Puixxr. 
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TACLOBAir,  t&k-iybBn.  Capitol  of  the 
Province  of  Leyto  (q.T.).  Philippine  Islands 
(Bfap:  Philippine  iBlanda,  E  5).  The  town, 
which  iB  on  tne  east  coast,  is  well  built  and  has 
an  important  trade.  The  port  is  well  protected 
and  Iut«  four  different  wharres.  Pop.,  1903, 
11^. 

TACNAf  takfak.  The  ncnthemmoat  prorince 
of  Chile  (Map:  Bolivia,  C  7).  Area,  9248  square 
miles.  Its  lerd  and  arid  interior  is  inclosed  by 
the  slopes  of  tlie  Andes  on  the  east  and  the  coast 
range  on  the  west.  The  rainfall  is  scanty  and, 
excepting  river  valleys,  the  interior  is  an  arid 
dea^t.  The  climate  is  unhealthful  and  earth- 
qnakes  not  infrequent.  There  are  deposits  of 
nitrate,  silver,  and  copper,  which  are  mined  to 
a  limited  extent.  Pop.,  1812,  44,291;  omcen- 
trated  obie^  in  the  capital,  Tacna  (q.v.)»  and 
the  port  Arica  (q.v.).  Hie  province  formerly 
belfwged  to  Pern  and  was  ceded  to  Chile  for  ten 
years  in  1884.  At  the  expiration  of  that  period, 
according  to  the  provisions  of  the  treaty,  the 
ownership  of  the  province  was  to  have  bei^  de- 
termined  by  a  plebiflcite  of  the  inhabitants.  At 
the  Old  of  the  10  years  disagre^ent  as  to  the 
manner  of  taking  the  plebiscite  prevotted  a  set- 
tl^ent  <rf  the  quMtion,  and  aU  tttorta  towards 
adjustment  have  ended  in  fitllnre. 

TACNA.  The  capital  of  the  Province  of 
Tacna,  Chile,  In  iiie  northwestern  part  of  the 
province,  about  40  miles  by  rail  from  Arica 
(Map:  Bolivia,  C  7).  It  was  formerly  a  place  of 
emsiderable  commercial  importance  with  nota- 
ble municipal  and  industrial  establishn^ts,  but 
tiie  construction  of  railway  lines  in  the  Province 
of  Antofagasta  diverted  the  trade  southward. 
l?op.,  1907.  about  16,000.  During  the  GhUean* 
Pnnvian  War  a  battie  took  place  near  Tkena  oa 
May  26, 1880,  in  which  the  ChUeans  defeated  the 
allied  Peruvian  and  Bolivian  forces. 

TACCyiCA.  The  county  seat  of  Pierce  Co., 
Wash.,  at  the  h«td  of  Commencement  Bay, 
Puget  Sound,  28  miles  south  of  Seattle  (Map: 
WMhington,  C  3).  It  is  the  terminus  and  west- 
em  headqnartera  of  the  Northern  Pacific  Rail- 
way. The  Great  Northmi  Railway,  the  Chicago, 
Milwaukee,  and  St,  ^ul  Railway,  and  the  Ore- 
eon  and  Washington  Railroad  and  Navigatitm 
Company  (Uni<ai  .Pacific)  also  enter  the  city. 
Numerous  steamship  lines,  including  several 
transpacific  lines,  make  it  a  port.  TacMua  has 
an  attractive  situation,  rising  about  300  feet 
above  the  sea  level.  It  is  particularly  a  city 
of  homes.  Hie  Olympic  Mountains  on  the  west, 
the  Cascade  Mountains  on  the  east,  and  Mount 
Rainier,  also  known  1^  the  Indian  name^  TaoMua 
(14,408  feet),  60  miles  to  the  southeast,  afford 
beautiful  mountain  views.  The  principal  build- 
ings include  the  United  States  Post  Office,  etu- 
t<«is  and  judicial  building,  the  city  hall,  county 
courthouse,  the  National  Realty,  Fidelity,  and 
I^acoma  office  buildings,  and  the  Tacoma  Hotel. 
Otiier  public  buildings  are  the  State  Historical 
Society  and  Ferry  Museum  of  Art.  Among  the 
edneational  institutions  are  the  Coll^  of  Puget 
Soond  (00-ed.  Methodist  Episcopal),  the  Aimie 
Wrij^t  Seminary,  an  endowed  school  for  girls 
(Protestant  Episcopal),  and  the  Pacific  Lutheran 
University.  The  public  schools  include  2  high 
schools  and  30  grade  schools,  with  an  enrollment 
of  15,338.  Adjoining  one  hi^  school  is  a  steel 
and  concrete  stadium  seating  30,000.  The  hospi- 
tals ineh^  the  Tacoma  C^eral,  St.  Joa^h's, 
Northern  Padfle  and  County  hospitali.  Tban 
are  1000  acres  in  public  paries,  101  miles  <tf 
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pared  and  291  miles  of  graded  streets.  The  aver- 
age rainfall  is  36  indies.  Excellent  transporta- 
tion facilities  both  by  luid  and  sea  and  a  vast 
and  highly  productive  tributary  country  have 
nuule  Tacoma  a  leading  business  centre  of  the 
Pacific  coast.  The  factories  numt>er  408,  employ- 
ing 11,057  at  an  average  mcmthly  p»  roll  of 
9767,000.  Coal  in  abnndenoe  is  mined  but  a  few 
miles  away,  and  there  are  rich  agricultural  and 
timber  lands  near  by.  Tacoma  has  a  large 
wholesale  trade,  as  well  as  large  manufacturing 
industries  and  extensive  coastwise  and  foreign 
commerce.  The  prindpal  artides  of  ctmunerce  are 
lumber,  wheat,  nour,  coal,  coke,  fish,  and  fruit.  In 
1013  the  censiiB  of  manufacture  showed  (25,000,- 
000  of  capital  invested  In  industries  and  prod- 
ucts valued  at  $59,000,000.  The  chief  industries 
include  lumber,  foniltur^  flooTi  foundry  and 
maehine-shcp  products.  There  la  also  a  large 
smelter,  and  the  Norttiera  Fkelflo  car  shops  are 
located  here. 

TacMua  has  the  eommissitm  form  of  dty  gov- 
emmait,  witti  a  mayor  and  four  commissioners. 
The  cily  revenues  for  1014  Indude  general  re- 
oeipta,  «1,166,I22;  city  dock,  $33,968;  water  de- 
partment, $451,056;  light  department^  $632,349; 
loeal  improvemoits,  $802,117.  The  city  owns 
its  own  graviW  water  system  and  light  Mid 
power  plant,  llie  total  vame  of  pnqwrty  owned 
by  the  city  is  $26,000,000. 

The  present  city  of  Tacoma  was  organized  in 
1883  by  the  consolidation  of  Old  Tacoma  <  1868) 
and  New  Taooma  (1874).  Pop.,  1890,  36,006; 
1900,  37.714;  1910,  83.748;  lOlS  (U.  S.  est.), 
108,004. 

TACOXA,  BfotTVT.  A  peak  of  the  Cascade 
Range.    See  Rums,  HouifT. 

TACONaC  MOXTNTAIira,  or  TAaHKANIC 
MOUNTAINS.  A  low  mountain  range  on  the 
east  boundary  of  New  York  State  and  occupying 
a  small  area  in  Massachusetto  and  Vermont 
(Map:  Massachusetto.  A  2,  3).  It  extends  trom 
the  Highlands  east  of  the  Hudson  in  a  north- 
northeast  direction,  l>ec(Hning  gradually  higher 
as  it  enters  the  northwest  comer  of  lussachn- 
setts,  and  passes  into  southwest  Vermont,  wh»e 
It  connecto  with  the  Green  Mountains.  Ito  high- 
est peaks  are  Mount  Equinox  in  Vermont,  3816 
feet,  and  Greylock  (q.v.)  in  Massachusetts,  350S 
feet.  It  consisto  chiefly  of  metamorphosed  Cam- 
brian and  Silurian  roocs,  to  which  it  lias  given 
the  name  Taconic  System  (q.v.). 

TACONIC  STSTEU.  A  name  applied  by 
Emmons  in  1842  to  a  series  of  rocks  found  in 
eastern  New  York,  western  Massachusetts,  and 
Vermcmt,  and  coniddered  by  him  to  be  of  pre- 
Potsdam  age  because  of  uieir  metamorphosed 
character  and  the  supposed  absence  of  fossils. 
It  was  afterward  shown  that  the  formatioDS 
were  really  the  equivalento  of  the  normal  Cam- 
brian and  Ordovician  strata  in  the  adjoining  un- 
disturbed areas,  so  that  the  name  has  fallen  into 
disuse.  Consult  Emmons,  Geology  of  ffetc  York, 
part  ii  (Albany,  1842),  and  Dana,  "A  Brief 
History  erf  Tacome  Ideas,"  In  American  Journal 
of  Soiettoe,  third  series,  vol.  zxxrt  (New  Haven) . 

TACTICS  (from  Gk.  ratcrtK^i,  toktikoM,  relat- 
ing to  arrangement,  especially  hi  war,  from 
TaKr6t,  taktot,  arranged,  from  riavtip,  ttuaein, 
to  arrange),  Militabt.  From  the  eighte^th 
centtiry  until  1870  the  word  "teurtics"  was  ac- 
cepted to  mean  the  art  of  giving  battle,  and  in- 
duded  the  plans  of  commanding  and  other  gen- 
erals on  the  cme  band,  and  tiie  execution  of  l£eee 
plana      the  troops  on  the  othw.   This  d^ni- 
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tion  still  hcdds;  but  it  is  nevertheless  true  that 
in  the  general  ease,  since  1870,  tactics  are  held 
to  mean  the  execution  of  the  dispositions  fur- 
nished hj  strategy,  whether  on  or  off  the  battle- 
field. Qoieral  tactiea  are  distinguished  tnm  the 
tactics  of  the  respective  anna  Further,  the 
subject  is  subdivided  into  as  many  branches  aa 
there  are  modes  of  activity  by  troops.  Thus  we 
have  march  tactics,  combat  tactics,  supply  tac- 
tics, etc.;  we  shall  crasider  combat  tactics 
alone,  omitting  also  the  history  and  evolution 
of  the  subject. 

When  used  alone  the  word  neaiu  battle  tac- 
tics, or,  as  oStea  put,  the  tactics  of  the  three 
anna.  Grand  taetles  and  minor  tactics  ue 
sometimes  mentioned,  meaning  respectively  the 
operation  of  great  units,  as  divisions  and  corps, 
on  the  one  hand,  and  those  of  smaller  bodies  on 
the  other,  such  as  would  naturally  carry  out 
minor  operations.  But  this  division  is  not  rec- 
ommended. The  ftdlowing  development  of  the 
si^ject  Implies,  save  when  otherwise  indicated, 
more  to  the  open  battlefield  tiiaa  to  the  con- 
ditiiHU  that  preniled  in  France  and  Flanders 
during  the  great  war.  These  conditions,  while 
greatly  increasing  the  intcaisit^  of  artilloy  and 
of  intentry  actitm,  at  the  same  time  locslized 
their  effect  both  taetioall^  and  topogriq>hiciJI^. 

TAOII08  OF  mvAinsT 

Infantry,  except  during  a  single  period,  the 
Era  of  Knights  or  the  Age  of  ChiTsfry,  has  al- 
ways been  the  principal  arm,  that  is  to  say 
numerically  the  strongest,  and  in  its  action  the 
most  decisive;  ever  since  the  introduction  of 
firearms  it  has  been  gaining  in  importance. 
It  is  the  only  arm  which  can  act  independentiy, 
that  is,  witiiout  the  assistance  of  the  other 
arms,  under  all  conditions  of  ground,  weather, 
and  other  circumstances,  in  attai^  or  defense, 
while  in  motion  or  when  at  rest,  in  closed  or 
open  order,  with  fire  action  or  shock  actitnij 
it  can  operate  on  all  kinds  of  ground;  it  is  more 
independent  of  circtunstances  than  other  arms; 
movement  and  effective  firing  may  be  combined 
to  a  far  greater  extent  than  in  other  arms;  it 
can  come  into  action  more  easily  and  readily, 
it  is  equally  ^ective  in  attack  and  defense; 
it  is  more  easily  and  elieapfy  equipped  and 
maintained  than  other  arms;  ana  it  can  be 
more  quiddy  made  efficient.  But  it  is  limited 
in  rate  of  movement,  hence  the  advantage  of 
combining  cavalry  with  it;  and  in  the  range 
of  effective  action,  hence  the  advantage  of  com- 
bining artillery  with  it  f<»-  battle  and  cavalry 
for  reconnoissance. 

Infantry  holds  its  high  position  mainly  on  ac- 
count of  its  great  fire  actum  combined  with  its 
capacity  to  utilize  fully  the  configuration  of 
the  ground.  The  fire  of  the  present  breech- 
loading  rifie  begins  to  make  itself  felt  at  2500 
yards,  but  does  not  become  effective  as  aimed 
fire  until  about  1000  yards  from  the  enemy;  at 
500  vards  it  is  decisive,  and  at  300  practically 
annihilating.  Constant  improvement  gradually 
increases  these  distances,  and  in  the  Boer  War 
it  was  noticed  that  the  British  attack  usually 
came  to  a  standstill  at  900  yards.  The  perfec- 
tion of  firearms  and  the  more  extended  utiliza- 
tion of  the  configuration  of  the  ground  have 
greatly  increased  the  power  and  significance  of 
fire  action.  The  introductifm  of  an  automatic 
firearm  is  now  only  a  question  of  a  short  time, 
and  this  will  still  further  increase  fire  effect. 


The  bayonet  attack  conies  into  play  only  under 
special  conditi<nis,  to  confirm  the  results  of 
previous  fire  action.  The  latter  takes  the  longer 
time  and  makes  the  highest  demands  on  strength 
and  Miduranoe;  moreover,  its  annihilating  ef- 
fect punishes  promptiy  a^  nuh  resort  to  the 
bayonet.  Nerarthdess  the  necessity  for  the 
bayonet  remains;  not  always  in  hand  to  hand 
conflict,  but  as  a  threatening  measure  in  the  as- 
sault of  a  positifHi,  and  because  of  the  confi- 
dence it  inspires  and  the  power  of  initiative 
it  confers. 

The  power  of  infantrr  fire  necessitates  cover, 
ud  the  utilisation  of  the  natural  cimfigiiration 
of  the  ground  to  seonre  this  has  acqnirad  vital 
importance.  The  crossing  of  open  spaces  is 
avoided  as  much  as  possible,  or  postponed  to 
decisive  moments;  hence  the  battle  usually 
crystallizes  around  woods,  villages,  and  groups 
of  buildings.  But  in  broad  open  fields,  or  where 
troops  are  opposed  in  strong  natural  or  artificial 
positions  for  a  considerable  time,  artificial  cover 
must  be  obtained,  euuequentiy  intrenchment  Is 
sesorted  to,  and  an  Inn^ehing  tool  is  neoea- 
saiy  for  the  soldier's  eijuipment. 

The  formations  in  which  infantry  moves  and 
fights  are  not  the  result  of  haphazard  themy. 
Infantry  can  fight  only  when  the  distance  from 
the  enemy  or  the  available  natural  or  artificial 
cover  p^mits  it  to  fire,  and  effective  fire  can 
be  obtained  only  when  the  soldier  has  room  to 
use  his  arm  freely,  consequently  this  arm  fights 
in  open  or  dispersed  order,  the  closed  order  being 
used  only  for  troops  in  rear  of  the  firing  line. 
The  greatest  difficultv  in  leading  infantry  is  the 
loss  of  control  by  the  officers  due  to  this  dis- 
persed order,  and  this  can  be  overcome  only  by 
training,  discipline  drill,  and  the  example  of  the 
officers. 

The  tactics  of  infantry  are  designed  to  facili- 
tate as  far  as  possible  tiiat  great  object 
of  every  commander — to  make  himself  stronger 
than  the  enemy  at  the  time  and  place  of  actual 
combat.  This  can  be  done  only  by  preservinc 
unity  of  command,  concerted  anion,  and  moblT 
i^,  combined  with  the  least  e]q>osure  to  loss. 
The  fonnations  in  use  attempt  to  fulfill  these 
conditions,  and  the  main  pnnciplee  governing 
in  modem  infttntry  tactics  are:  individual  train- 
ing and  instmctitm  to  devdmt  a  h^h  d^frae  of 
initiative  combined  with  perfect  subordlMitiM ; 
the  greatest  devdc^ment  of  fire  in  the  firing 
line;  a  subdivision  into  fire  unite  of  such  strength 
as  to  insure  complete  fire  control  by  command* 
ers;  in  the  attack,  pressure  against  the  flank 
combined  with  a  frontal  attack;  the  reinforce- 
ment of  the  firing  line  by  a  succession  of  lines 
gradually  dosing  to  the  front;  and,  if  possible 
the  accumulation  of  a  greater  depth  of  forces 
opposite  the  portions  of  the  enemy  where  the 
attack  is  to  be  ameoitoatsd. 

The  front  line  in  the  atta^  is  composed  of 
the  flghtinff  line  and  ite  reserve,  and  the  former 
is  suMivtded  into  the  actual  firing  line  and  ite 
supporto.  The  battali<m  is  the  tactical  unit, 
and  the  front  it  covers,  as  well  as  the  particular 
nature  of  the  action,  determines  the  number  of 
companies  it  places  in  the  fighting  line.  The 
battalion  covers  normally  about  400  yards  of 
front  and  a  company  about  100  yards.  Tha 
pnwress  of  the  atta<^  vriU  pnM»ed  in  general 
outline  as  follotre;  before  entering  the  zone 
of  artilleiy  fire  (or  at  about  3000  yards)  each 
T^fiment  forms  from  column  of  uuxcb  into  line; 
the  battalions  then  designate  the  companies  to 
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form  the  fighting  line  and  those  to  form  the  re- 
serve; the  companies  of  the  fighting  line  then 
designate  the  sections  for  the  firing  line  and 
for  the  supports.  Within  effective  infantry  fire 
the  oohunn  must  dcpley,  sinew  the  bullet  from  the 
modem  firearm  can  pass  through  two  men  at 
1500  yards,  and  at  400  yards  it  can  go  through 
four  men,  so  that  the  column,  if  preserved  here, 
must  expect  heavy  losses.  The  successive  lines, 
deployed  in  open  order  or  in  company  column 
of  sections,  depending  on  the  effect  ot  the  enony's 
fire,  continue  to  advance.  When  within  effective 
range  fire  is  opened  by  volleys,  or  a  designated 
number  of  rounds  at  will,  the  skirmishers  halt- 
ing to  deliver  their  fire,  tiien  advancing.  In 
open  country,  within  1100  yards  skirmlahers  can 
no  longer  remain  standing.  The  smports 
gradual^  close  on  the  firing  line,  deploy  as 
skirmishers  and  b^n  to  reinforce  the  firing 
line.  Then  b^fins  the  advance  by  rushes,  by 
alternate  subdivisions,  and  portions  of  the  re- 
serve are  added  to  the  firing  lin^  the  rest  still 
held  in  reserve  in  rear  of  the  point  of  main  at- 
tack. The  final  act  is  the  charge,  the  reserves 
being  brou^t  up  to  insure  victory  and  hold  the 
posiBtm.  Tlie  engagement  is  in  gsneral  decided 
at  about  900  yards'  distance. 

One  of  the  principal  conditicma  for  the  sue 
cess  of  the  attack  is  that  fire  once  opened  ^ould 
be  kept  up  to  about  the  same  strength,  and 
this  again  indicates  the  necessity  for  compara- 
tively weak  lines  at  first;  on  the  other  hand, 
the  enemy  should  be  met  with  Biq>erior  forces 
from  the  bqpnning,  and  this  soperiority  kept 
up.  Betweoi  these  two  limits  the  command«r 
must  decide. 

Decisive  action  is  usually  sought  on  a  flank, 
but  not  necessarily  an  extreme  outer  fi&nk 
of  the  line,  for  a  modem  line,  from  various 
causes,  may  have  a  number  of  inner  fianks, 
which  are  also  points  of  weakness.  Early  in 
the  engagement  the  enemy  must  be  forced  to 
unvnl  hu  position,  and  then  these  interior  flanks 
can  be  determined,  and  the  commander  may  de- 
cide where  to  concentrate  forces,  for  sup^iority 
is  desired  only  at  decisive  points.  The  rest  of 
the  front  can  be  held  by  comparatively  weak 
forces.  This  also  indicates  the  necessi^  for 
keeping  as  many  troths  as  possible  in  reserve; 
but  it  must  be  borne  in  mind  that  the  requisite 
number  to  insure  superiority  must  be  put  in 
the  firing  line  from  the  b^^ning,  ana  tiiUi 
apart  from  all  other  considerations.  The  re- 
serves must  be  added  to  the  firing  line  in  dis- 
persed order,  for  the  commander  who  hopes  to 
force  a  decisive  action  by  means  of  reserves  in 
closed  order  disregards  the  effects  of  modem 
firearms.  In  an  ideal  action  all  the  rifiee  are  in 
use  at  the  decisive  moment,  but  this  is  not  pos- 
sible in  long  lines.  Still  the  troops  remaining 
in  elose  formation  will  find  other  uses.  To  cover 
a  retiring  skirmish  line  ob\j  Uiose  rraerves  can 
be  used  tiiat  stand  far  enough  to  the  rear  to 
be  readily  placed  in  a  defensive  position  to  whidt 
the  line  may  fall  back;  if  they  are  alrewly  on 
the  way  to  the  front  tbey  had  better  be  thrown 
into  the  skirmish  line,  to  turn  the  tide,  if 
possible. 

Breaking  through  the  front  of  a  line  is  a  very 
diiBcult  undertaking  and  hardly  possible  to-day. 
Ccnsequently  the  reserves  should  not  be  in  rear 
of  the  centre,  because  iHuiy  are  of  no  use  there, 
and  wovld  have  to  be  k^t  so  far  in  rear,  to 
avdd  the  tiffeets  of  the  enemy's  fire,  that  th^ 
might  not  oitw  the  action  in  ume.  Their  place 


is  on  one- or  both  flanks,  and  so  far  beyond  the 
flanks  that  they  can  enter  the  fight  by  a  simple, 
direct  forward  movement,  without  any  lateral 
gaining  of  ground.  A  regiment  held  in  reserve, 
e.g.,  should  be  placed  in  rear  of  the  flank  and 
about  600  yards  bsyond  it.  The  main  reserve 
is  always  behind  toe  flank  where  the  decisive 
action  is  expected  to  be  brought  abont. 

The  r^mental  commander  can  assign  to  each 
battalion  only  its  g^eral  duty;  the  fflcecutiott 
must  be  left  to  the  battalion  commanders.  On 
liie  def«isive  he  assigns  to  each  his  section  of 
ground,  on  the  offaisive  his  point  of  attack.  A 
skirmish  line  flres  only  when  at  a  halt,  and  the 
position  taken  AepeadB  on  the  range,  but  lying 
prone  is  now  tenrded  as  best  because  it  gives 
the  enei^B  artiUerr  no  opportunity  to  get  the 
range.  Before  openmg  flre  the  distance  must  be 
estimated,  a  difScult  matter  even  for  Uiose  well 
trained  in  time  of  peace.  The  skillful  designation 
of  the  target  also  requires  much  practice.  The 
flring  may  be  by  volley  or  at  will,  the  former 
being  advantageous  when  the  range  has  been  de- 
termined and  the  ground  is  suitable  for  observa- 
tion of  the  Hxe,  but  in  general  is  merdy  a  drill- 
ground  exercise  of  little  practical  use.  The  con- 
duct of  the  flre  and  all  flre  control  is  in  the 
hands  of  the  company  and  subordinate  com- 
manders, and  one  of  the  most  difficult  duties  of 
these  officers  is  the  observali<m  of  the  ^ects  of 
the  fire. 

TACnOB  OT  OATAIAT 

The  prominent  characteristic  of  cavalry  is 
rapidity  of  movemmt,  and  its  greatest  duty  is 
the  service  of  security  and  information ;  a  cavalry 
which  is  superior  to  the  enony's  in  screening 
its  own  army  and  clearing  up  that  of  its  ad- 
versary will  more  than  pay  for  itself.  Its  dn^ 
nert  in  importance  is  pursuit,  as  it  alone  is 
capable  of  overtaking  and  holding  a  retreating 
enemy  till  the  arrival  of  the  infantry.  On  the 
battlefield  its  use  is  inq>ortant,  but  limited. 
Cavalry  is  tiie  arm  of  surprise,  of  sudden  and 
vigorous  attadc;  but  its  power  of  defense  is  com- 
paratively poor,  consequently  it  cannot  hold  for 
any  length  of  time  the  ground  it  has  gained.  It 
is  greatly  dependent  on  the  configuration  and 
character  of  the  ground,  and  its  use  in  con- 
junction with  the  other  arms  is  limited  to  favor- 
able movements.  Cavalry  for  most  effective  ac- 
tion requires  broad,  open  country,  rarely  avail- 
able on  modem  battlefields.  For  this  reason, 
and  on  account  of  the  incrmsed  range,  rapidity 
of  fire,  and  accuracy  of  flreanns,  cavalry  can 
seldom  decide  battles.  Surprise  is  to-day  abso- 
lutely essential  for  the  success  of  a  caval^  at- 
tack, but  to  seize  the  proper  moment  is  difficult, 
and  requires  constant  watching  of  the  progress 
of  the  battle  and  erea  anticipaticm  of  the 
enemy's  movements  in  order  to  place  the  cavalry 
in  readiness  to  grasp  the  fleeting  moment  before 
too  late,  consequcaitly  the  eavalry  must  often 
wait  for  houn  eren  onder  Are;  but  of  course 
this  has  its  limits,  and  after  a  eertaba  per- 
omtage  of  losses  the  eavalty  must  retire  out  of 
range,  and  thus  give  up  temporarily  any  op- 
portunities for  atteck  that  may  possibly  arise. 

The  tme  action  of  cavalry  in  battle  in  former 
times  was  shock  action,  its  fire  action  I>eing  quite 
subordinate  and  employed  mainly  on  uie  de- 
fensive. Under  present  conditions  the  precise 
sphere  of  actiriiy  for  tiie  arm  in  battle  is  a 
subject  of  debate.  Positions  seized  by  an  ad- 
vancing cavalry  may  sometimes  be  held  by  its 
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means  until  the  infantry  comes  up,  or  it  may  be 
used  to  check  ihe  advance  of  the  enemy;  ooca- 
Bionally  it  may  serve  to  support  infantry.  As 
a  rule  fire  action  of  cavalry  is  delivered  dis- 
mounted, but  mounted  fire  action,  although  rare, 
has  been  used  with  advantage  In  covering  a 
retreat  when  the  pursuit  was  very  active.  The 
formation  of  cavalry  used  in  the  attack  is  the 
line,  composed  of  two  ranks  in  Europe.  At  other 
thnes  the  cavalry  is  gMierally  kept  in  columns. 
The  line  allows  of  the  simultaneous  use  of  the 
greatest  number  of  weapons,  but  because  of  its 
unwieldiness  the  squadron  front  is  not  exceeded 
for  any  formations  other  than  the  attack.  Col- 
umns serve  to  assemble  the  troops  in  a  narrow 
space  and  render  movement  up  to  the  moment 
of  attack  easy;  th^  must  be  open  to  facilitate 
formiuff  line,  with  comparatively  narrow  front 
and  full  distances. 

In  the  attack  of  cavalry  against  cavalry,  vic- 
tory can  be  gained  only  hy  the  rapid  assault 
of  closed  lines.  In  the  advance  of  two  opposed 
lines  towards  each  other  the  respective  lines 
will  necessarily  be  more  or  less  broken,  the 
closed  portions  of  the  line  still  remaining  on 
either  si<to  will  penetrate  the  open  places,  both 
fronts  will  thus  be  broken  through,  and  a  band- 
to-hand  conflict  begins.  The  extent  to  which 
either  side  retains  closed  lines  up  to  the  last 
will  be  of  great  effect  on  the  result,  hence  the 
necessity  oikeeimig  closed  and  advancing  with 
determination.  The  enemy  should  be  kept  uncer- 
tain as  to  the  direction  of  the  proposed  attadc 
aa  long  as  posaiblei  so  that  he  cannot  prepare 
to  mew  the  attack  on  his  flank  or  rear,  where 
it  is  QBually  directed.  The  principles  applying 
to  the  subdivision  of  the  forces  are  the  same 
as  for  infantry.  Enough  men  must  be  put  into 
action  at  the  beginning  to  insure  success,  and 
the  first  contact  should  decide  the  affair,  conse- 
quently the  forces  directed  against  the  flanks 
must  be  so  directed  from  tiie  b^^ing,  and 
therefore  must  have  an  entirely  differ^  base 
from  those  directed  against  the  frcmt.  In  the 
front  it  will  hardly  be  possible  to  put  more 
men  than  the  enemy  has,  and  overlappmg  flanks 
will  charge  against  nothing.  More  uian  neces- 
sary for  decisive  action  should  not  be  put  in  at 
first,  because  a  reserve  will  be  necessary  to 
meet  other  approaching  troras.  However,  if  all 
the  troops  are  needed  for  the  first  effect  there 
can  be  no  reserve,  but  one  shonld  be  formed  as 
soon  as  possible  out  of  the  reassembled  squad- 
rons. After  the  attadc  the  action  gradually 
changes  into  flight  on  one  side  and  pursuit  on  the 
other,  and  the  latter  should  be  kept  up  till  new 
infantry  or  srtUlCTy  stops  it,  or  the  horses  are 
exhausted. 

In  the  attack  of  cavalry  against  infantry 
victory  can  result  only  when  the  attack  is  so 
sadden  that  the  infantry  has  no  time  to  fire 
at  all,  or  when  the  latter  is  htdlj  demoralized 
by  previous  losses.  Cavalry  against  artillery 
has  a  better  chance  for  success,  because  a  firing 
artillery  line  cannot  protect  itself  towards  the 
flanks,  and  in  the  early  part  of  an  ^gagement 
such  unprotected  lines  will  often  be  found. 
Fighting  on  foot  enables  cavalry  to  act  for  a 
time  independoitty  of  the  other  arms,  eq|>ecially 
when  it  is  supported  horse  artiUery.  and  is 
the  only  means  by  which  cavalry  can  continue 
its  advance  through  deflles,  woods,  or  villages 
occupied  by  weak  forces  of  the  enemy.  The 
action  of  dismounted  cavalry  is  limited  in  gen- 
eral to  holding  particular  points,  such  u  de* 


files  or  villages,  until  the  arrival  of  stnmger 
forces.  There  are,  however,  instances  where 
cavalry  on  account  of  their  extreme  mobility  can 
be  used  advantageously  in  foot  fighting,  and 
modem  tacticians  are  paying  increased  atten- 
tion to  this  point.  Such  cavury,  however,  must 
be  distinguished  from  mere  mounted  infantry  as 
they  have  a  far  wider  tactical  use. 

The  principal  duty  of  the  horse  artillery  at- 
tached to  the  cavalry  is  to  support  the  latter, 
since  it  can  clear  out  the  enemy  from  positions 
which  a  cavalry  force  would  have  hard  work  to 
take.  In  the  attack  of  cavalry  against  cavalry 
horse  artillery  cannot  always  find  applicati<m, 
but  it  can  aid  when  its  cavalry  is  deploying  from 
a  deflte.  While  the  opposed  cavalries  are  still 
mameuvring  the  artillery  takes  the  memy's  cav- 
alry as  its  target,  and  pays  no  attrition  to  its 
artillery  unless  its  fire  is  masked  by  its  own 
cavalry  or  to  facilitate  the  deployment  of  its 
own  cavalry.  The  artillery  should  be  massed, 
but  artillery  duels  to  pr^are  the  action  would 
be  absurd.  There  will  probably  be  no  time  for 
any  change  of  positioB  until  after  the  cavalry 
attack  is  decided,  whoi  the  artillery  takes  put 
in  the  pursuit  In  ease  of  defeat  it  will  not  have 
time  to  take  up  a  new  position,  but  must  remain 
flring  in  its  previous  position. 

These  are  in  outline  the  principles  involved  in 
cavalry  tactics,  though  they  are  constantly  un- 
dergoing modifications  and  the  discussion  of  the 
true  sphere  and  use  of  cavalry  is  a  favorite  topic 
for  military  authorities.  The  solution  reached 
in  the  United  States  is  fredy  to  use  cavalry  dis- 
mounted if  dnnunstancea  call  for  this  mode  of 
fighting:  in  other  words,  no  brief  is  held  in 
favor  of  mounted  action  to  the  exclusion  of  dis- 
moimted.  It  is  believed  that  this  is  the  correct 
view  of  the  proper  use  of  cavalry  and  that 
foreign  armies  are  slowly  accepting  it. 

TACTICS  OF  FIZLD  ABTILLEBT 

^e  artilleiT  is  the  arm  of  destruction,  and, 
on  account  of  its  great  moral  effect  and  the 
fact  that  it  can  reach  troops  in  every  part  of 
the  field,  in  all  kinds  of  ground,  and  b^ind  all 
artificial  field  cover,  it  is  essentially  the  arm  for 
preparing  for  the  attack,  demoralizing  the 
enemy,  and  facilitating  the  work  of  the  other 
arms.  The  use  of  artillery  in  masses  Lb  the 
great  feature  of  a  modem  battle^  and  this  use 
results  from  the  lon^  range  of  the  guns,  which 
enables  them  to  do  m  one  position  that  which 
formerly  required  a  number.  Its  mass  action  be- 
gins the  battie,  prepares  it,  supports  the  action 
of  the  other  arms,  and  ends  it,  and  as  an  arm 
of  pursuit  artillery  ranks  with  cavalry.  The 
disadvantages  of  artillery  are  that  it  is  tied  for 
a  CfOisiderMile  period  to  a  particular  portion, 
and  cannot  act  alone^  owsequent^  it  is  always 
an  auxiliary  arm.  Moreover,  it  Is  eumbenoine 
in  its  movement  and  defenseless  when  moving. 
It  is  also  expensive  and  difficult  to  train.  Leav- 
ing  out  of  consideration  the  artillery  of  the  sea- 
coast  and  that  used  in  the  attack  and  defense 
of  land  fortifications,  which  have  tactics  of  their 
own,  treated  elsewhere  (see  Coast  Defeitbe  and 
FoBnncATioNs,  Attack  akd  Ddsnsb  or),  the 
artillery  taken  akng  by  the  field  army  may 
be  divided  into  light  artillery  and  heavy  artil- 
lery, the  former  comprising  field,  horse,  and 
mountain  batteries,  the  latter  guns  of  position. 
The  field  batteries  Include  howitzer  and  mortar 
hattwies  for  curved  or  hig^^ang^  fire.  Hie 


Digitized  by 


Google 


TACnCB 


793 


TACTICS 


formations  of  the  artillery  of  practical  use  in  the 
field  are  simply  a  formation  for  going  into  bat- 
tery, and  the  formati(m  in  battery,  ready  for 
firing.  Beyond  the  range  of  firearms  the  util* 
lery  can  move  in  column  of  platoons,  bat  within 
that  stme  it  appears  cMiily  in  the  open  order  (in 
line  at  fall  intervals)  or  in  column  of  sections. 
Artillerr  in  action  always  stands  in  the  open 
order  (in  battery),  and  this  formation  in  op^ 
order  is  also  the  best  for  advancing  into  posi- 
tion, where  it  can  be  used,  but  the  column  of 
sections  will  be  more  generally  applicable  in 
coming  into  position. 

The  greater  range  of  artillery  naturally  makes 
it  the  arm  to  open  the  battle;  the  desire  to 
rapidly  overpower  the  aiemy's  artillery,  in  order 
that  it  may  take  under  fire  the  point  selected 
for  attack  by  the  infantry,  or,  on  the  defensive, 
the  enemy's  mfantry  during  the  attack  (the  real 
duty  of  the  artillery),  as  naturally  leads  to  the 
accumulation  of  the  artillery  in  masses.  The 
support  of  the  infantry  attack  is  the  true  pur- 
pose and  Uie  real  duty  of  the  artillery,  and 
evraything  else  is  only  a  means  to  this  end. 
Consequently,  the  object  which  the  commander 
in  chief  has  in  view  determines  the  time,  plac^ 
and  strength  in  which  the  artillery  is  first  placed 
in  position,  and  he  also  must  give  the  orders 
therefor.  The  artillery  should,  of  course,  ea- 
deavor  to  utilize  its  long  range,  and  if  possible 
come  into  position  beyond  the  range  of  the 
enemy's  innntry  fire.  It  should  mask  itsdl 
from  si^t  cm  all  occasions  when  the  tactical 
situation  or  the  ccmfiguration  of  the  ^ound  i>er- 
mits,  since  an  unmaued  battery  invites  annihi- 
lation by  the  enemy's  artillery;  but  it  must  not 
hesitate  to  take  up  positions  in  the  open  when 
that  is  the  only  means  of  efficaciously  assisting 
the  infantry.  It  is  the  duty  of  the  neighboring 
troops  of  other  arms  to  protect  the  artillery 
a«dn8t  infantry  fire.  This  does  not,  howevw, 
rdieve  the  artillery  from  the  duty  <^  reeon* 
noitring  the  ground,  especially  on  the  flanks, 
and  aixillery  scouts  or  patrols  have  become  a 
necessity  on  the  batUefleld.  The  artillery,  once 
in  position,  remains  there,  the  losses  being  made 
good  from  the  reserve,  the  ammunition  train, 
and  finally  the  drivers,  while  ammunition  when 
exhausted  can  only  be  awaited.  The  battery 
is  never  relieved,  but  ccoistantly  strengthened 
and  supported  from  the  rear.  Before  occupying 
a  position  the  ground  must  be  carefully  reoou* 
noitred,  and  in  selecting  positions  the  principal 
condition  is  effective  action,  with  concealment  if 
possible.  Indirect  fire  is  tiie  rule  to-day:  iJiis 
requires  that  the  olMervers  shall  be  able  to  see 
the  target,  unless  the  fire  is  directed  by  a6roplane 
obsenr^ion.  This  direction  by  aircraft  is  be- 
coming more  and  more  the  standard.  (See 
MnjTABT  AfiBOKAuncs.)  As  to  the  distance 
from  the  enemy,  no  rule  can  be  laid  down;  air- 
craft obsoratuni  of  hits  makes  longer  ranges 
possible  than  were  formerly  contenqilated. 
Other  thin^  equal,  fire  may  be  opened  at  any 
range  within  the  power  of  the  piece,  subject  to 
the  possibilities  of  observation.  Effect  Is  more 
important  than  cover;  consequently,  if  artillery 
finds  that  its  fire  from  a  good  covered  position 
is  not  ^ective,  it  must  enter  the  danger  zone. 
The  great  masses  accumulated  on  battiefleldB 
to-day  greatly  limit  fiie  choice  of  position,  and 
in  most  cases  the  problem  will  be  less  the  selec- 
tion of  a  position  than  making  the  best  use  ol 
a  girai  position. 

The  brigade  ennmander  rides  over  the  ground. 


considers  the  available  space,  and  with  due  re- 
gard to  the  tai^ets  to  be  taken  under  fire,  de- 
cides what  front  will  be  occupied.  The  regi- 
mental and  battalion  commanders  are  then  given 
their  orders,  and  the  latter  indicate  to  the  bat- 
teries their  respective  positions.  The  batteries 
then  enter  their  position,  keeping  the  roads  as 
long  as  possible,  and  after  that  utilizing  cover 
when  practicable.  In  large  masses  it  may  be 
necessary  to  take  up  first  a  preparatory  position 
under  cover,  so  that,  moved  to  the  front,  the 
batteries  may  open  fire  simultaneously,  but  this 
is  rarely  practicable.  Brigade  and  regimentat 
commanders  merely  indicate  the  ta^et  in  gen- 
eral, while  battalion  eommandors  deateiate  tiie 
special  target  for  each  battery  and  also  decide 
on  a  change  of  targets;  the  ranging,  selection 
of  kind  of  firing,  and  the  actual  firing  are  left 
to  the  battery  commanders.  Changes  of  position 
are>  in  general,  ordered  only  by  the  commander 
in  chief,  but  in  special  cases  the  artillery  must 
act  on  its  own  renmnsibility.  In  large  masses 
this  change  ot  pmition  tiUces  place  by  echelons, 
portions  of  the  line  remaining  in  pmition  and 
continuing  the  fire  while  others  advance  to  the 
new  position. 

The  attack  of  the  infantry  must  be  supported 
by  the  artillery  in  such  wise  that  tite  former 
may  overcome  the  enemy's  infantry,  consequently 
the  artillery  of  the  attack  should  be  superior  to 
the  enemy's  from  the  first.  This  does  not  mean 
neoeesarily  in  numbers,  because  a  smaller  force 
by  greater  rapidity  of  movemmt  into  position 
and  subsequent  ranging  may  gain  the  upper 
hand  of  a  large  force.  If  a  weaker  artiuery 
fears  being  overpowered  it  can  await  in  a  pre- 
paratory p>osition  the  arrival  of  reenforcements, 
but  this  will  not  always  be  possible,  because  cir- 
cumstances may  donand  its  action  at  once. 
In  this  case  the  artillery  endeavors  to  make  beet 
use  of  the  ground.  In  the  attack  on  a  pre|>ared 
defensive  front  the  entire  artillery  must  be  in 
posmcai  before  opoiing  fire.  superiority  of 
lire  is  not  meant  complete  silencing  of  the 
enemy's  artillery,  but  such  an  effect  that,  after 
the  artillery  duel,  which  first  takes  place,  the 
enemy's  artillery  is  no  longer  able  to  direct 
a  destructive  fire  on  the  attadcing  infantry.  As 
soon  as  the  attacking  infantry  approaches  too 
near  the  enemy  the  Mtillery  must  direct  its  fire 
on  the  ground  beymd  tile  objectiTe,  to  premt 
the  advance  of  subdividons  from  the  rear,  ^lis 
sort  of  attack  received  a  notable  devdoimient  in 
the  European  War;  the  tir  de  barrage,  or  cur- 
tain fire,  has  simply  placed  a  continuous  sheet 
of  projectiles  between  the  sWacking  infantry,, 
and  any  hostile  tnxqw  that  ml^n  othOTwiae 
have  come  up. 

The  principal  daty  of  the  artillery  of  the  de- 
fense is  to  take  the  attacking  infantry,  even 
though  it  may  have  overoome  its  fire  the  in- 
fant^ of  the  defense,  under  such  a  hall  of 
shrapnel  as  to  cause  Its  attack  to  break  down. 
But  in  the  beginning  it  will  have  to  take  up 
the  artillery  duel,  and  here  it  has  the  advantage 
of  selecting  and  strengthening  its  positims.  It 
will  not  do,  however,  to  occupy  its  positions  at 
the  beginning,  because  if  it  uiould  be  forced  to 
change  it  will  lose  all  its  advantages.  Conse- 
qaemly,  it  takea  vp  at  first  a  prmamtoty  posi- 
tion, until  the  dirvetion  of  tiie  attack  beoomea 
known,  and  this  has  the  additi<mal  advantage 
of  preventing  the  attacker  from  getting  an  in- 
sight into  the  defender's  plans  bsfore  tos  battie 
opens.  The  artillery  of  the  defense,  howOTer. 
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cannot  devote  all  its  attention  to  the  attacker's 
artillery.  Wherever  the  infantry  of  the  attacker 
a  atrrag  foothold  it  must  be  taken  under 
Ire.  Am  bood  as  the  attacking  infontry  pre- 
pares for  the  final  asaanlt  the  entire  situation 
changeB,  and  the  defender's  artillery  takes  up  its 
rOle.  The  main  effort  is  directed  against  the 
enemy's  infantry,  and  his  artillery  is  only  kept 
occupied  by  a  few  guns.  During  the  artillery 
duel  the  guns  of  the  defense'  were  kept  under 
cover;  now  they  must  come  out  for  their  work. 
If  the  artillery  of  the  defense  is  overpowered  it 
may  retire  to  be  placed  in  position  again  during 
the  infantry  assault,  but  this  will  rarely  be 
possible  or  effective.  It  is  better  to  keep  it  in 
position,  the  men  lying  down  for  better  protec* 
tion,  entering  into  action  again  at  the  decisive 
moment.  Should  the  enemy's  attack  be  success- 
ful, the  batteries  of  the  defense  remain  in  posi- 
tion firing  to  tiie  last,  for  the  loss  of  the  guns 
is  no  longer  a  disgrace  on  the  battlefield,  pro- 
vided the  situation  demands  it. 

Every  army  takes  into  the  field  batteries  of 
position,  heavy  batteries,  for  breaking  down  ob- 
stacles which  the  ordinary  field  artillery  cannot 
daU  with.  These  must  combine  great  power  with 
a  mobility  sufficient  to  enable  them  to  keep  up 
with  the  tro<^.  Since  they  are  necessarily  some 
distance  behind  the  other  troops  on  the  road,  the 
arrival  of  these  batteries  must  be  aw^ted.  The^y 
are  used  very  much  like  the  field  batteries,  but 
in  the  sdection  of  the  positions  there  will 
usually  be  more  freedom,  and  their  duties  and 
changes  of  position  are  ordered  only  by  the 
commander  in  chief.  The  employment  of  artil- 
lery of  large  calibre  by  armies  in  the  fidd  is 
(me  of  the  features  of  the  Great  War. 

TACnOB  OF  THE  THBEB  ABUB  COMBIKDI 

For  most  eflSeient  action  all  three  arms  are 
combined,  although  under  certain  eirenmstancefl 
and  in  small  bodiee  infantry  and  cavalry  can 
act  alon^  and  under  others  only  two  of  the 
arms  are  combined,  as  infantry  and  cavalrv,  in- 
fantry and  artillery,  and  cavalry  and  artillery. 

The  addition  of  artillery  to  the  larger  bodies 
of  cavalry  confers  on  the  latter  the  poasibility 
of  preparing  its  attack  by  artillery  fire  and 
stTHigthening  its  line  when  fighting  on  foot;  but 
the  Msence  of  infantry  prevents  it  from  fight- 
ing an  in&ntry  enony  In  difficult  ground,  or  in 
villages,  woods,  or  intrenchmenta.  It  is  there- 
fore used  mainly  in  reconnaissance  and  pursuit. 
The  addition  of  artillery  to  infantry  greatly  in- 
creases the  offensive  and  defensive  power  of  the 
latter ;  but  absence  of  cavalry  prevents  this  com- 
bination from  obtaining  timely  information  of 
the  enemy  or  pn^erly  screening  the  forces  from 
his  view.  The  addition  of  cavalrv  to  infantry 
ecmfers  on  the  latter  security  on  the  march  and 
in  battle;  but  for  recranaiBsance  or  pursuit  tiie 

freeence  of  the  infontry  interferes  with  tiie  mo- 
ility  of  the  combination,  and  for  Iwttle  it  is 
weak  in  offense  or  defense,  on  aooount  olt  the 
absence  of  artillery. 

The  combination  of  the  three  arms  is,  there- 
fore, the  only  complete  one  for  the  battlefield. 
For  the  influence  of  air  craft  on  tactics,  see  Mzu- 

TABT  A£llONAUn08. 

The  subject  of  omniaation  Is  elosdy  asso* 
eiated  with  tactics.  Therefore,  the  reader  sbonM 
consult  the  article  Abut  OBOAinZAnoN  and  the 
articles  Abmieb;  Abtiuibt;  Catalbt;  Intav- 
TST ;  Intantbt,  MouirrED ;  Staft  ;  Advah cb 
Ouabd;  OcmwT;  Rboonitaxssahce;  and  Bat* 


TLB.  Stkatbst  naturally  must  have  its  rela- 
tion to  tactics  and  should  be  read  in  this  con- 
nection. The  various  arms  and  materials  of 
war  mentttmed  will  be  found  treated  eithw 
under  such  collective  titles  as  Obdmancb  and 
Shall  Abus,  or  under  their  own  heads. 

Bibliography.  Hohenlohe,  Lettere  on  Infan- 
try, Cavalry,  and  Artillery  (Eng.  trans.,  Lon- 
doa,  1890} ;  W.  J.  Shaw,  Elements  of  Modem 
Taotica  (ib.,  1804);  Rhodolph  Guenther,  Abrisa 
der  Taktik  (Zurich,  1806) ;  C.  F.  von  der  Goltz, 
Eriegfahrvmg  (Berlin,  1896} ;  C.  M.  de  Gruyther, 
Taotict  for  Beginner*  (Lcradw.  1899} ;  J.  P. 
Wisser,  Beoond  Boer  War:  A  Tactical  Study 
(Kansas  City,  1900);  Gustav  Dickhnt,  Band- 
Jnioh  der  TruppenfUhrung  im  Kriege  (Berlin, 
1901);  J.  P.  Wisser,  Practical  Problema  in 
Strategy  and  Tactica  (New  York,  1902);  J. 
Lauth,  L'Etat  miHtaire:  detpuistanoes  itran- 
ff^TM  (8th  ed.,  Paris,  1902) ;  W.  J.  Shaw,  Tacti- 
cal Operations  for  Field  Officers  (Kansas  City, 
1903) ;  A.  L.  Wagner,  Organization  and  Tactics 
<7th  ed.,  ib.,  1000);  Willtsm  Baick,  Tactioe; 
Eng.  trans,  by  Waltw  Krueger  (Fort  I«aven- 
worth,  Kansas,  1011-14) ;  Bond  and  McDcmou^ 
Technique  of  Modem  Taetiet  (Menaslia,  Wis., 
1013);  M.  E.  Hanna,  Tactioat  Principles  and 
Problems  (4th  ed.,  ib.,  1913) ;  H.  von  Gizycki, 
Exercises  in  Strategy  and  Tactics  (Oxford, 
1916}. 

TACTICS,  Naval.  The  science  of  arran^ng 
combinations,  ffroiq>ing8,  movanenta,  and  meth- 
ods of  handling  of  dilps  and  other  naval 
weapons,  and  the  art  of  carrying  these  plans 
into  effect.  Roughly  speaking,  tactics  may  be 
said  to  solve  the  questicHi  how  a  certain  opera- 
tion may  be  performed ;  strat^y  to  fumisn  the 
reason  why  it  is  likely  to  be  desirable.  They 
are  necessarily  mutually  dependrat;  tactics  only 
provides  for  effecting  conditions  found  desirable 
strate^;  and  strate^  is  confined  to  opera- 
tions  which  are  tacticiS^  practicable.  In  its 
broad  sense  naval  tactics  includes  the  manipula- 
tion of  1^1  naval  weapraifr— the  movements  of 
a  ship  or  of  a  fieet,  the  methods  of  mounting  and 
placing  guns  and  of  handling  them,  the  placing 
of  torpedo  tubes  and  their  handling,  etc.  In 
a  narrower  and  more  usual  sense  it  is  under- 
stood to  mean  the  handling  of  a  ship  and  her 
weapons  or  of  several  ships,  leaving  the  tactics 
of  the  gun  per  se  to  be  included  in  gunnery, 
and  tiiose  ox  the  torpedo  to  be  studiM  under 
torpedo  tactics. 

Of  the  abstract  principles  of  strat^y  the  most 
important  is  to  oppose  to  the  eneiOT  at  the 
point  of  contact  a  superior  force.  This  may 
mean  more  powerful  ships,  numerical  superior' 
ity,  or  a  better  arrang^ent  for  attack  and 
receiving  attack.  The  first  point  must  be  se- 
cured %  superior  design;  the  veBsePs  guns 
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must  be  more  powerful,  better  mounted,  better 

Erotected,  or  she  most  carry  more  of  them;  or 
er  protection  or  speed  must  be  stqwrior.  Nil- 
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m^cal  snperiority  where  the  opposing  ships 
are  equal  in  numoer  and  aupposedlj  equal  in 
power  may  be  attained  only  by  good  manoeuvring 
and  is  likely  to  be  only  temporary;  but  a 
clever  tactician  and  etratc^t  would  be  likely 

to  reproduce  the 
ineqiiality  when- 
ever opportunity 
offered.  Hie  beet 
disposition  of  the 
fleet  for  attacking 
and  receiving  at- 
tack must  d^>end 
uptHi  many  circum- 
stances; advantage 
should  be  taken  of 
the  strong  points 
of  your  own  ves- 
sels and  the  weak- 
nesses of  the  en- 
emy's. For  in- 
stance, the  better 
protected  ships 
should  seek  close 
action,  the  oUiers 
avoid  it;  ships 
having  heavy  btyw 
and  stern  fire 
should  seek  action 
compelling  bow  and 
stern  fighting  if  the 
enemy  is  particu- 
larly weak  in  bow 
and  stem  guns  but 
relatively  strong  in 
br<Hidside  fire,  etc. 

The  battle  tac- 
tics of  txHiay  re- 
semble more  nearly 
those  of  the  galley 
[>eriod  than  those 
of  the  epoch  of 
sail,  because  steam, 
like  manual  power, 
enables  any  sort  of 
combination  of 
ships  to  be  made  and  kept  with  reasonable  preci- 
sion. And  the  development  of  signaling  has 
added  to  the  facility  of  effecting  these  ctanbina- 
tions,  though  the  most  experienced  naval  officers 
brieve  that  after  a  fleet  action  has  begun  the 
changes  of  fonnatioD  should  be  simple  and  few 
in  number. 

There  are  three  principal  formations,  line 
(Fig.  1),  column  (Fig.  2),  and  echelon  (Fig.  3). 
In  England  line  is  frequently   called  "line 
.  abreast"  and  column 
f  styled   "line  ahead." 
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I  In  Figs.  1  and  2  a 
.  2  fleet  of  16  ships  is 
■  shown   divided  into 

}two  squadrons  of 
eight  ships  each.  If 
tlw  fleet  etHudsted  of 
12  ships  it  might  be 
divided  into  three 
squadrons  of  four 
I  ships   each,   or  two 

'    _  squadrons  of  six.  In 

JSSSlS^iSE™"'  toe  various  navies  of 
.  the  world  the  subdi- 
vi^ooB  a  fleet  are  differott.  Some  have 
units  of  two,  others  of  three.  In  Uie  United 
States  navy  a  fleet  consists  of  two  or  mm 
sqpiadrons;  a  squadron,  of  two  to  eight  ships; 
Vol.  XXI.— 61 


a  division  is  half  of  a  squadron  which  con- 
sists of  more  than  flve  snips ;  a  section  is 
a  pair  of  ships  forming  part  of  a  divisicm  or 
squadron.  Vessels,  sections,  divisions,  and 
squadrons  are  numbered  from  van  to  rear  when 
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in  column  and  from  right  to  left  when  in 
line.  When  vessel  No.  1  is  leading  in  column 
or  is  on  the  rig^t  when  in  line  the  fleet  is  said 
to  be  in  natural  order;  if  vessel  No.  16  is 
leading  or  on  the  right  the  fleet  is  said  to  be 
in  inverted  order.  X^ssels  not  intended  for  the 
line  of  battle  are  separately 
ft        formed  and  manceuvred  and 

•  constitute  the  reserve  and  aux- 
ft  iliary  squadrons  according  to 
/  their  character  or  the  circum- 

I        stances  of  the  case.  Vessels 
9        which  have  a  distinct  fitting 
A  value  but  are  not  fast  ^ough 

"  or  powerful  oiongh  to  join  the 

S  fighting  lin^  would  form  the 

•  reserve;  supply  ships,  colliers, 

•  repair  shi_ps,  etc.,  would  form 
ft  the  auxiliary  squadron.  The 
I  following  terms  are  used : 

I  AhoMt.    A  change  of  course 

t  of  180  degrees.  Advance.  Dis- 
I  tance  gained  to  the  front  in 

,  turning.    Al^tmtmi.    The  di- 

F.O.  6.     .guAD-  ^ 
BON    IN     uf-    irmnorpre.  The  angle  throu|^ 

DiNTTD  COL-    whlch  gims  may  be  trained  or 

SS^bI"™"*  fired.  Column.  A  formation  in 
which  vessels  are  in  a  line  which 
is  in  the  direction  in  which  they  are  steering. 
Double  column  is  a  similar  formation  except 
that  tiiere  are  two  parallel  lines.  In  indented 
column  the  even-numbered  ships  are  moved 
slightly  to  one  side  instead  of  being  directly 
in  rear  of  the  odd-numbered  ones.  Distance. 
The  linear  distance  (in  yards)  between  the 
centres  or  foronasta  of  ships  when  in  ordinary 
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formation.  This  is  usually  600  yards  for  a  bat- 
tleship or  battle  cruiser  squadron  or  fieet.  Half 
distance  is  half  this.  Double  distanoe  is  twice 
distance.  Echelon.  A  formation  in  which  the 
line  of  bearing  of  the  ships  makes  an  angle  of 
about  45  degrees  with  the  direction  in  which 
they  are  steering,  as  in  Fig.  3.  Bvolwtion. 
The  combination  of  movements  by  which  a  fleet 
is  changed  from  one  formatitm  to  another. 
Flemk.  The  sea  to  the  right  of  the  fleet  is  called 
the  right  ilank;  that  to  the  left  is  called  the 
left  flank.  Formation.  The  particular  arrange- 
ment of  lite  fleet  Simple  formatims  are  eolumn, 
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line,  echelon,  etc.  Compound  formationB  are 
double  column,  line  of  diviBion  columne,  etc. 
Front.  The  direction  in  which  the  fleet  ia  steam- 
ing except  when  obliquing.   The  battle  front  is 
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the  direction  of  the  enemy.  Ouide.  The  ship 
designated  as  tiie  one  upon  which  the  formation 
is  arranged  for  alignment  and  distance.  Inter- 
val. The  distance  between  divisions  or  squad- 
rons when  in  eompound  fonuation.   lAm.  A 
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formation  in  which  the  line  of  bearing  of  the 
ships  is  at  right  angles  to  the  direction  in  which 
th^  are  steaming.  Line  of  heo/ring.  An  imagi- 
nary line  paasinff  through  the  centres  or  fore- 
masts of  snips  when  in  a  particular  formation. 
In  compound  formations  each  part  has  its  own 
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line  of  bearing.  Movement.  One  of  the  com- 
ponent parts  of  an  ev<^ution.  A  movement  is 
simultaneous  when  all  ships  execute  it  together, 
and  successive  when  executed  by  each  snip  or 
group  of  ships  in  turn.  Ohliqw.  A  change  of 
course  of  less  than  90  d^ees.  The  ordinary 
oblique  is  three  or  four  points.  Order.  The 
arrangement  of  the  fleet  (see  preceding  pages). 


Point.  One  thirty-second  of  a  circle  or  11^ 
decrees.  Rear.  The  direction  opposite  to  the 
front.  Speed.  Standard  or  battle  speed  is  tiiat 
deairaiated  for  battle  or  manceuvres.  Full 
speed  is  a  designated  spee^  greater  than 
ataadaird;  half  speed  is  a  desigmtted  speed 
less  than  standard ;  and  slow  speed  is  still 
leas.  Taotioal  diameter.  The  perpendicu- 
lar distance  between  the  course  at  the  be- 
ginning of  a  turn  of  180  degrees  and  the 
course  after  the  completion  of  the  turn. 
Trantfer.  Distance  gained  to  the  right  or 
left  (i.e.,  towards  the  flank)  in  turning. 
Turn.  A  turn  is  a  diange  of  course  of  90 
degrees;  a  half  turn  is  a  change  of  46 
dc^ees.  Van.  The  leading  unit  of  a  for- 
mation. Wheel.  A  movement  in  line  in 
which  the  vessds  preserve  their  relative 
positions  but  the  line  of  bearing  is  revolved. 

In  performing  evolutions  there  are  two 
principal  methods,  by  rectangular  move- 
ments and  by  direct  or  oblique  movnnents. 
Certain  evolutions  also  admit  of  move- 
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ment  1^  isodrome  and  others  by  ctrnversion  or 
wheeL  Th»  ease  of  movement  attainable  with 
bodies  of  men  is  not  possible  \ritk  ships.  There 
can  Im  no  turning  with  find  pivots,  because 
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ships  must  continue  in  motion  or  they  cannot  bo 
kept  under  control;  nw  are  suddoi  halts  pos- 
siue^  for  a  heavy  ship  moving  at  h]|^  *pwd 
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cannot  be  stopped  in  a  teas  dietanoe  than  several 
iimeB  her  length.    These  and  other  conndera- 
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FlO.  12.  FOXMIMO  COL- 
tJMK  or  DITWlOMt 
nOM  OOLOHK. 

1st.     XXvWon*.  Gol- 
anut  right.  3d.  Vtm- 
Mt  tnm. 


tions  have  led  to  the  general  aeeeptaace  of  otr* 
tain  rules. 


FlO.  13.      •QDAOBON,  BIOHT  ■WnmML,  POtTB  POINTS. 

Execated  nmilarly  for  say  giTen  number  ot  poiula. 

First.  Movements  during  battle  dbould  be 
simple  as  possible. 

Second.  Changes  in  speed,  particularly  |, 
during  evolutions,  should  be  avoided  as  T 
far  as  possible.  1 

Third.   Evolutions  should  be  performed  f 
the  method  which  requires  the  least  ! 
tune  and  the  least  space.  \ 

Fourth,  Ships  of  like  characteristics 
should  be  separately  grouped  as  far  as  pos- 
sible; this  is  particmarly  true  as  regards 
speed  and  hardly  less  so  as  regards  power 
and  arrangement  of  battery  and  armor. 

Fifth.    When  approaching  the  enemy 
and  until  in  position  to  deliver  attack  the  i 
fleet  must  be  kept  concentrated  and  in  i 
condition  to  assume  any  desired  formation,  f  ' 

These  rules  preclude  the  use  of  oblique  ! 
movements,  except  under  speciiU  circum- 
stances, as  they  require  more  time  and 


I 
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Fio.  14.  roBHDta  column  to  las  raoirr,  BBcrAKom^ 

MtTBOD, 

1st.  Vcaidt,  right  ton.  3d.  Squsdnm.  oohimn  kfk 

more  space  than  rectangular  movements  as 
wdl   as  different  and  constantly  changing 


speeds  in  all  ships.  The  movement  by 
isodrcMne  has  no  advantage  over  the  ordinary 


FlO.  IS.  roaMun 
to  thb  mom  vt 
nonaoMs.  ti— is, 
an»T. 


rectangular,  is  more  dangerous,  and  keeping  dis- 
tance between  ships  is  impossiUe;  it  is  there- 
fore no  longer  used. 
The  accompanying  figures  show  the  various 


Pie  1ft.  KIDAIIBON, 
FBOU  TBB  RIGHT, 
mom  DTTO  ECHB- 

unt. 


formations  commonly  used  and  the  method  of 
passing  from  cme  to  the  other.  With  the  excep- 
tions of  Figs.  1,  2,  and  fi*  the  plans  show  the 
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Fia.  17.    FOBioMa  um  raOM 

COLtntM  OT  DIViaiOKS. 

lirt.  VeMola,  right  turn. 
2d.  Second  diviakm,  venela, 
left  turn.  3d.  first  division, 
veaeeb.  left  turn.  The  vetsels 
of  tfa«  seoond  division  are 
turned  to  the  right  and  then 
to  the  left  BO  that  all  veaaela 
ecnw  the  same  ground 
proMrve  a  oonstsat 
speed. 


max 
and 


movements  of  a  squadron  of  eight  ships;  the 
evolutions  would  be  similar  for  a  fleet  of  IS 
diipB, 
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Bibllo^phy.  F.  A.  Parker,  Steam  Fleet 
Tactioa  (New  York,  1863) ;  Saint  Farret.  Etudes 
eomparativet  de  taoHque  navale  <PariB,  1883) ; 
W.  B.  Hoff.  EMmplea,  Oondtmona,  and  Maxima 
of  Modem  AToval  Taetiet  (Waahington,  1884); 
Sir  O.  Elliot,  TreatUe  o»  Future  Naval  Bottlet 
(London,  1885);  Gabriel  DarrieuB,  War  on  the 
Bea  (Eng.  trans,  hy  F.  R.  Alger,  Annapolis, 
1908);  A.  W.  Grant,  School  of  the  Ship  (ib., 
1910) ;  'Rmi  Daveluy,  Oeniua  of  Naval  Warfare 
(Eng.  trans.  ^  P.  R.  Alger,  2  vols.,  ib.,  1910- 
11);  Romeo  Bernotti,  Fundiimentats  of  Naval 
Tactio8  (Eng.  trans,  by  Mcintosh,  ib.,  1911); 
also  Proeeedmgs  of  the  United  Statet  Naval  In- 
ttitwte  (Annapolis)  and  /Vooeedtnjr«  of  the 
Royal  United  Bervioe  Inetitution  (London).  See 
Advance  Guabd. 

TACUBATA^  ta'kS5-Ba'y&.  A  Mexicui  town 
in  the  Federal  District,  the  head  of  the  pre- 
fecture of  that  name,  three  miles  southwest  of 
the  City  of  Mexico  (Map:  Mexico,  C  9).  It  is  a 
fashionable  suburb  and  is  famous  for  its  gam- 
ing  establishments  and  handsome  villaa.  It  is 
pleasantly  sitiiated,  partly  on  a  plain  and  partly 
on  a  hillside,  which  is  crowned  by  an  ancient 
episcopal  palace,  now  used  as  one  of  the  nfttional 
observatories.    Pop.,  1910,  37,662. 

TAOm/U  (Carriers),  or  Takulu.  A  tribe 
of  Athapascan  stock  (q.v.)  residing  about  Stuart 
and  McLeod  lakes,  on  the  headwaters  of  the 
Peace  and  Fraaer  rivers,  in  Central  British  Co- 
lumbia. Their  social  organization  was  based  on 
the  elan  system.  Their  canoes  were  neatly  made 
from  birch  bark;  they  hunted  during  the  winter 
season  on  snowshoes;  and  their  women  spun 
yam  from  the  hair  of  the  mountain  goat  and 
also  made  a  coarse  pottery.  They  are  all  now 
Christianized  through  the  iffforts  of  Fren(Ai 
Catholic  missionaries,  who  devised  for  their 
language  a  syllabic  alphabet  in  which  nearly  all 
have  iMmed  to  read  and  write,  although  they 
have  no  aduxds.  Hie  Taculli  are  gathered  oa 
small  reservations,  and  numbered  in  1916  about 
800  individuals. 

The  T>in6  syllabary,  as  it  is  called,  is  the  in- 
vention of  the  Rev.  Adrien  Morice,  who  began 
Mb  mission  work  among  the  Athapascan  tribes 
of  British  Columbia  in  1880.  It  consists  of  30 
characters,  which  by  inversion  of  position  and 
the  use  of  accompanying  dote  or  dashes  can  be 
made  to  indicate  nearly  200  distinct  syllables 
or  aonnda  common  to  tlw  Taculli,  Cbilcotin,  and 
other  n^hboring  cognate  langui^ee.  Its  printed 
literatnre  consirts  of  teztbows,  relieious  works, 
and  the  Carrier  Review,  a  monthly  journal 
formerly  published  by  Father  Morice  at  Stuart 
Lake.  Consult  Adrien  Morice,  in  Tranaactione 
of  the  Oanadian  Inatitute  (Toronto,  1893). 

TADBXAf  t&'dS-mfc,  AiMA-.  See  Alka. 
Tadeha. 

TAIXICOS.     Another   name   for  Palmyra 

(qj.). 

TTADPOLB  (ME.  tat^lle,  taddeptA,  from 
tadde,  fade,  toad,  AS.  Udige,  t9die,  toad  polle, 
brad,  poll).  The  larval  form  of  anurous  am- 
phibians.  For  its  metamorphosis  see  Toad. 

TAEL,  tfil  (Portug.  tael,  from  Malay  taU, 
tahil,  weight,  tael,  from  Hind.  t<Ha,  weight  from 
Skt.  tuM,  balance).  The  name  commonly  ^vea 
to  the  Chinese  tiattg,  a  manw  of  account  in 
China,  and  worth  from  0.724  to  0.806  of  an  Amer- 
ican dollar,  but  varying  in  value  in  different 
parts  of  the  Empire. 

TAE'VABtnc.   See  Cape  Matafan. 

TAENIA.    An  animal  parasite  developed  In 


the  intestines  of  man  and  gome  animals.  See 
Tafewobh. 

In  architecture,  a  narrow  projecting  fillet 
or  square  molding  along  the  upper  edge  of  the 
MchHniTe  in  a  classic  or  neoclassic  entabla- 
ture.  See  Entablatubc  and  Obdbbb  of  Abchi- 

TBCTTJEE.   

TATIIOFTEBZS  (Keo-Lat,  from  Gk.  rawla, 
tainia,  band,  ribbon  -f-  mpls,  pteria,  fern).  A 
genus  of  fossil  ferns  found  in  rocks  of  late 
Paleozoic  and  Triassic  age.  They  have  long 
leathery  fronds  of  linguate  form  with  entire 
margins,  a  strong  central  rib,  and  numerous 
closdy  paralld  veins  that  run  at  right  angles 
from  the  midrib  to  the  margins.  The  fruiting 
frond  is  not  known.    See  Febn. 

TAEVSA,  tB-en'sA,  or  TBNSA.  An  historic 
American  Indian  tribe  living,  when  first  known 
to  the  French,  about  the  year  1700,  in  seven 
villages  between  the  Tensas  River  and  the  Mis- 
sissippi, in  the  present  Tensas  Parish  of  Louis- 
iana, about  20  miles  frran  Natches.  Like  the 
n^j^boring  Natdies  (q.v.),  with  whom  they 
seon  to  have  been  closely  connected,  they  were 
son-worshipers  and  kept  a  sacred  fire  constantly 
burning  in  a  temple.  A  part  of  the  tribe,  driven 
out  by  the  Chickasaw  (q.v.),  was  afterward 
colonized  by  the  French  on  the  west  side  of 
Mobile  Bay,  in  the  neighborhood  of  Mobile, 
Ala.,  where  the  local  name  still  remains.  Hie 
settlemoit  contained  100  cabins  about  1760.  At 
a  later  period  th«r  removed  higher  up  the  Ala- 
bama River  near  the  site  of  the  present  Tensaw. 
They  were  probably  merged  finally  into  the 
Choctaw  or  the  Creek  Confederacy.  Nothing  is 
known  positively  of  their  language,  the  Oram- 
maire  et  vocabulaire  de  la  langue  Tcenaa  by 
Haumonte,  published  in  Paris  in  1882,  having 
been  proved  to  be  a  tranq)arent  fraud.  Accord- 
ing to  contemporary  French  testimony,  however, 
the  language  was  cognate  with  that  of  tiie 
Natchez.  Consult  J.  R.  Swanton,  Indiana  Trihea 
of  the  Lower  Miaaiaaippi  FoUsy  amd  Adiaeent 
Coaat  of  the  Oulf  of  Metaioo  (Washington,  1911). 

TAFELBEBa,  tA'fel-bero.  See  Table  Moun- 
tain. , 

TAFFANBL,  Jacques  Piebbe.   See  La  Jon- 

QUlfcBB,  MaBQUIS  de. 

TAFTETA  (OF.,  Fr.  taffetaa,  from  Pera. 
taftah,  taffeta,  wovai,  p.p.  of  tilftan,  to  weave). 
A  term  of  somewhat  general  application  in  silk 
manufactore.  It  was  formerly  qtplied  to  all 
plain  silks  simply  woven  by  r^rolar  altematirais 
of  the  warp  and  flllii^  (see  Weavinq),  and  is 
bv  sfune  writers  supposed  to  be  the  fti«t  kind  of 
silk  weaving  known  even  to  the  Chinese,  from 
whom  it  came  to  us.  Modifications  have,  how- 
ever, been  introduced,  by  varying  the  quality  of 
the  warp  and  flUinff,  and  by  the  substitution  of 
various  colors  for  the  single  one  of  the  original 
taffeta.  It  has  therefore  become  a  sort  of  generic 
term  for  plain  silk,  or  silk  woven  in  Imes  so 
fine  as  to  appear  plain  woven,  l^eta  has  the 
same  appearance  on  both  sides.  See  Plate  of 
TBamLE  Pbintiwo. 

TAJTBAIL -ItOQ.    See  Loo. 

TAJTT.    See  National  Nicenaubs. 

TAFTLET'.  A  large  oasis  in  the  nortiiwest- 
em  part  of  the  Sahara,  belonging  to  Morocco, 
and  situated  at  the  southern  base  of  the  Atlas 
Range,  200  miles  south  of  Fes.  Area,  about  600 
square  miles.  The  chief  product  is  dates,  but 
the  oasis  ia  mainly  important  as  one  of  the  prin- 
cipal trading  stations  between  Morocco  and  the 
Sudan.   The  oasis  includes  about  150  towns  and 
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villasea,  the  largest  and  the  most  impcHiant  eom- 
mer^al  centre  being  Abuam.  Population  of  the 
oasis,  about  120,00£ 

TAPT,  Chabus  Pamrs  0843-  ).  An 
American  newspaper  owner  and  editor,  half 
brother  of  Henry  W.  Taft  and  William  H.  Taft: 
He  was  born  at  Cincinnati,  Ohio,  graduated  from 
Yale  in  18S4,  and  studied  at  Heidelberg,  Berlin, 
and  Paris.  Admitted  to  the  bar  in  1866,  he 
practiced  law  from  1869  to  1879,  when  he  pur- 
chased the  Cincinnati  Timet.  This  pafter  he 
ecmsolidated  with  the  Btar  in  1880  as  ue  Timet- 
Stavy  of  which  he  was  thereafter  editor.  He 
served  as  a  member  of  the  Ohio  House  of  Rep- 
resentatives in  1871,  and  of  the  S4th  Congress 
(189S-07).  From  1898  to  1908  he  was  presi- 
dent of  the  Cincinnati  Board  of  Sinking  Fund 
Trustees.  In  the  latter  year  he  was  a  (^legate 
to  the  Republican  National  Convention. 

TAFT,  Henbt  Watebs  (1869-  ).  An 
American  lawyer,  brother  <tf  William  H.  Taft 
and  half-brother  of  Charles  P.  Taft  Bom  at 
Cincinnati,  Ohio,  he  was  educated  at  Yale  (A.B., 
1880),  and  studied  at  the  Cincinnati  and  Colum- 
bia law  schools.  After  1882  he  practiced  law  in 
New  York  Citr.  Until  his  resignation  in  1907 
he  was  special  assistant  to  the  United  States 
Attomey-Oeneral  in  the  prosecution  of  the  To- 
bacco Trust.  He  served  as  trustee  of  the  Col- 
iMfe  of  the  City  of  New  York  in  1003-05,  and 
Of  the  New  Yoric  Public  Library  after  1908,  and 
became  chairman  of  the  council  of  the  Univer- 
sity Settlement. 

TAFT,  LoKADO  (1860-  ).  An  American 
sculptor.  He  was  bom  at  Elmwood,  111.,  was 
educated  at  the  University  of  Illinois,  and 
studied  art  at  the  Beaux-Arts,  Paris,  under 
Dumont.  Returning  to  America,  be  settled  In 
CbicaAo,  becoming  m  1886  an  instructor  at  the 
Art  InBtitnte.  Here  he  oercised  considerable 
influent  ■upon  western  artists.  He  became 
widely  known  as  a  public  lecturer,  and  in  1000 
he  was  appointed  professorial  lecturer  in  the 
University  of  Chicago.  His  sculpture  is  well 
com|>OBed  witii  a  happy  combination  of  ideal  and 
realistic  tmdencies,  but  is  somewhat  lacking  in 
stre^tb.  The  most  important  works  include 
the  Washington  Monument,  Seattle;  a  military 
group  at  Jameson,  Mich.;  various  fountains,  such 
as  toe  "Columbus  Memorial  Fountain,'*  Wash- 
ington; and  ideal  subjects,  as  "The  Blind,"  in- 
spired by  Maeterlinck's  drama  (1909),'  and 
"Solitude  of  the  Soul"  (Art  Institute,  Chicago). 
Taft  undertook  to  carry  out  a  grand  scheme  of 
sculptural  decoration  for  Chicago,  made  possible 
by  tiie  bequest  of  Benjamin  F.  Ferguson  in 
1905.  One  group,  the  "Spirit  of  the  Lakes," 
was  finished  in  1913,  and  another,  the  colossal 
"Fountain  of  Time,"  was  nearing  conmletirai  in 
1016.  Taft  was  elected  to  the  Natiimal  Academy 
(1011),  the  National  Sculpture  Sociefy,  and  the 
National  Institute  of  Arts  and  Letters.  He 
published  a  Hitiory  of  Americtm  Sculpture 
(1903),  the  best  work  on  the  subject  treated. 

TAFT,  William  Howabd  (1857-  ).  The 
twenty-seventh  President  of  the  United  States, 
bom  Sept.  16,  1857,  in  Cincinnati,  Ohio.  He 
graduated  from  Yale  in  1878,  seccmd  in  a  class 
of  121.  and  from  the  Cincinnati  Law  School  in 
1880,  dividing  with  another  the  prize  for  scholar- 
ship. Instead  of  entering  practice  immediately 
he  became  law  reporter  for  the  Cincinnati  Times 
(Charles  P.  Taft'a  paper)  and  later  for  the 
Commercial.  In  1881-82  he  was  assistant  prose- 
cutor of  Hamilton  County,  in  1882-83  was  a  col- 


lector itf  intcmal  revenue.  From  1887  to  1890 
he  served  as  a  judge  of  the  Superior  Court  ot 
Ohio,  and  had  been  elected  to  succeed  himself 
when  he  was  appointed  United  States  Solicitor- 
General  in  1890  by  President  Harrison.  His 
able  argument  and  opinions  in  the  Bering  Sea 
Cases  (/n  re  Cooper,  138  U.  S.,  404;  143  U.  S., 
472;  see  Bismo  Sea  Contbovbbst)  and  the 
tariff  eases  brought  him  wide  notice  and  a  na- 
tional reputation.  In  1892  he  was  appointed 
a  judge  of  the  newly  created  Circuit  Court  of 
Appeals  (sixth  circuit),  serving  until  1900.  He 
had  occasion  to  hand  down  certain  decisicms 
relative  to  railroads,  corporations,  and  organ- 
ized labor  which  were  of  far-reactiing  conse- 
quence in  the  development  of  the  law  of  in- 
junctions (q.v.).  In  the  case  of  Moore  o.  Brick- 
layers' Union,  he  declared  a  secondary  boycott 
illegal.  Although  holding  that  labor  has  the 
l^al  right  to  organize  in  unions,  he  declared 
tlutt  unions  must  refrain  from  acts  injurious 
to  BOcie^.  Thus  when  Debs  (q.T.),  in  1894,  en- 
deavored to  tie  up  traffic,  TAti  granted  an  in- 
junction against  his  agent,  F.  W.  Pbelan.  From 
1896  to  1900  Taft  was  dean  and  professor  of 
law  at  the  University  of  Cincinnati. 

In  1900  he  resigned  his  judgeship  to  become 
the  chairman  of  the  commission  appointed  by 
President  McEinley  to  institute  civil  government 
in  the  Phili]mine  Islands  (q.T.) ,  althan|^  he  had 
been  opposea  to  annexation.  In  hfs  four  years' 
residence  in  the  Islands  he  not  Mily  fulfilled  the 
objects  of  the  appointment,  but  aUatned  a  wide 
and  well-founded  ptqiularity  as  an  able  colonial 
administrator.  Order  having  been  gradually  ef- 
fected, he  began  to  introduce  the  rudimentary 
forms  of  civil  government.  The  government  wfts 
oivanized,  good  roads  were  built,  post  offices  es- 
tablished, schools  and  .American  teachers  intro- 
duced, banks  founded,  and  civic  improvements 
made.  Sanitation  removed  much  of  the  danger 
of  epidemics  of  contagions  diseases.  In  lOOS 
Mr.  Taft  visited  Rome  to  negotiate  with  Pope 
Leo  XIII  terms  for  the  purchase  of  the  friars' 
lands.  Having  succeeded,  he  induced  Congress 
to  appropriate  $7,239,000  for  this  purchase,  and 
then  sold  the  lands  to  the  tenants  and  inhabi- 
tants on  easy  terms.  He  regarded  the  Filipinos 
as  unprepared  to  govern  themselves  and  urged 
that  they  be  educated  for  that  purpose  before 
the  United  States  should  contonptate  givins 
them  indep«idenc«.  He  advocated  free  trade  and 
the  develo]Hnent  of  sympathy  between  than  and 
Americans.  He  won  the  trust  of  a  large  portion 
of  the  natives,  who  asked  htm  to  remain  with 
them,  in  1903,  when  he  was  offered  a  place  on 
the  Supreme  Court  bench  by  President  Roose- 
velt. In  19(M,  however,  he  succeeded  Elihu 
Root  as  Secretary  of  War  in  Roosevdt's  Cabinet, 
and  socm  was  r^rded  as  the  friend  and  spokes- 
man of  the  administration.  He  represented  it 
in  many  important  trips  in  the  United  States 
and  in  foreign  states.  In  1906  he  was  tem- 
porarily the  civil  Governor  of  Cuba  (q.v.)  after 
the  intervention  of  the  United  Stat^  in  that 
year.  In  1907  he  visited  the  Panama  Canal  zone 
in  order  to  familiarize  himsdf  with  the  prob- 
Imns  and  ecmditions  tiiere.  In  1007,  also,  he 
visited  the  Philippines  to  be  present  at  the  open- 
ing of  the  Legislative  Assembly.  He  then  went 
to  Japan  to  confer  with  that  government  rela- 
tive to  the  problem  of  the  Japanese  in  the 
United  States  and  succeeded  in  arranging  mat- 
ters satisfactorify  for  the  time.  He  preceded 
to  China,  where  he  undertook  important  mego- 
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timtiouB  rdfttin  to  Chinase  boyooU  of  American 
eomnioditieB,  and  then  to  Rnaaia. 

Before  1908  President  Roosevelt  had  let  it  be 
knows  that  he  favived  Taft  as  his  successor 
and  in  that  year  actively  supported  the  latter'a 
candidacy.  Because  of  the  President's  power' 
ful  influence  and  his  own  popularity,  Taft  easily 
secured  the  Republican  nomioation  for  the  presi- 
dency. He  was  overwhelmingly  elected  'over 
Bryan,  the  Democratic  candidate,  securing  321 
deetoral  votes  against  16S.  Four  years  later, 
in  1012,  he  acknowledged  his  indebtedness  to 
Roosevelt,  and  it  was  well  known  that  he  had 
indorsed  the  Roosevelt  policies. 

In  his  inaugural  address  and  message  to  Con- 

C98,  he  urged  a  revisi<»i  of  the  tariff  on  the 
is  of  affording  American  business  interests 
protection  equal  to  the  differoice  between  the 
coat  of  producing  manufactured  articles  at  home 
and  abroad,  a  graduated  inheritance  tax,  a  postal 
savings  bank  system,  a  strong  naW.  and  mail 
subsidies  for  American  ships.  He  called  a 
special  session  of  Congress  in  order  to  secure 
revision  of  the  tariff  law.  The  result  was  the 
enactment  of  the  Payne- Aldrich  Tariff  Act,  which 
he  signed  and  in  1910  defended  at  Winona. 
The  widening  of  the  breach  between  the  "stand* 
patters"  lu^  the  immmnts  within  the  party 
caused  many  to  think  wt  a  failure  as  a  par^ 
leader.  The  tariff  act  was  unpopular,  and  the 
BalUnger-Fiachot  controv^sv  (see  GoN8ebta< 
HON;  Baluitobb,  R.  a.;  Pihchot,  Omt»D) 
and  certain  other  scandals  connected  with  the 
Department  of  Agriculture  brought  the  adminis* 
tration  into  disfavor  and  encouraged  the  Pro- 
gressive movement.  The  result  appeared  in  the 
overthrow  of  "Canncmism"  and  tne  defeat  of 
the  party  in  the  Congressional  eleetlcms  of  1910l 
The  Prwidoit's  defense  of  BalHnger  and  of  the 
tariff  act  together  with  his  cooperation  with 
the  oonservativee  in  Congress  caused  him  to  be 
r^iarded  as  a  reactionary.  His  championship  of 
Canadian  reciprocity  in  1910  and  the  adoption 
of  it  by  aid  of  Democratic  votes  was  nullified  in 
the  public  mind  by  its  failure  in  Canada  Md 
by  his  vetoes  df  tariff  reform  bills  which  were 
passed  by  Congress  in  1911.  This  action  was 
regarded  as  a  failure  to  conform  to  platform 
pledges.  In  1910-11  he  made  a  notable  ^ort 
to  secure  the  ratiflcatitm  of  peace  and  arbitra- 
tion  treaties  which  liad  bem  nw>tiated  with 
Great  Britain  and  France,  and  subsequently  he 
was  known  as  one  of  the  most  prominent  advo- 
cates of  world  peace  and  arbitration. 

By  1912  Taft  and  Roosevelt  had  brokot  re- 
lations. Both  announced  their  candidacy  for  the 
Republican  nomination  and  waged  a  bitter  cam- 
paign. (See  Roo8snx.T;  PBoeBKSBivE  Pabtt.) 
Taft  secured  the  nomination  on  the  first  ballot, 
but,  in  comp^ition  with  Roosevelt,  now  head 
of  tiie  Progressive  party  ticket,  and  Woodrow 
Wilson,  D^ocrat,  he  was  defeated  in  the  elec- 
tion by  Wilson,  receiving  only  8  electoral 
votes.  During  the  last  month  of  the  adminis- 
tration, there  was  a  revival  of  his  persimal 
popularily  and  of  confidence  in  hte  administra- 
tive ability.  On  retirement,  in  1913,  he  be- 
came Kent  professor  of  law  at  Tale  University, 
and  in  the  same  year  was  elected  president  of 
the  American  Bar  Association.  In  1915  he  criti- 
cized severely  the  Wilson  administration's  at- 
titude towards  the  Philippine  Islands.  In  1916 
he  became  chairman  of  the  Central  Committee 
of  the  American  Red  Cross.  Mr.  Taft  wrote: 
Four  Aspects  of  Civic  Duty  (1906);  Preieiil- 


Day  ProbtmM  (190S) ;  PolUioal  Iwtuet  and  Out- 
looks (1909) ;  The  Amti-Trust  Act  and  the  Su- 
preme Court  (1914);  The  VtUted  States  and 
Peace  (1914);  Popular  QovenmeiU  (1915); 
Ethics  in  Service  (1915);  The  Presidency:  Its 
Duties,  Opportunities,  amd  Limitations  U916). 
Consult  Mrs.  W.  H.  Taft,  Reoolleotiona  of  Full 
Tears  (New  York,  1914);  J.  G.  Wilson  (ed.), 
Presidents  of  the  United  Staies,  1789-1914,  vol.. 
iv  (ib..  1914).    See  UvxfD  Btatbb,  Histortf. 

TAOABXLI,  U-gft-b«ne.  A  Malav  people  si4d 
to  inhabit  a  part  of  the  ooimtry  borderi^  on 
Lake  Buluan  in  southern  Mindanao.   See  Phil- 

IPPINB  I8LA.ITDB. 

TAOAKAOLO,  t&gi-kA-ond  (or  Kaoam  or 
Kalaqait).  A  turbulent  Malay  tribe  inhabit- 
ing the  lower  slopes  of  the  mountain  ranges  west 
of  Davao  Gulf,  in  Mindanao,  lliey  practice 
a  little  agrieulture^  but  the  men  are  essentially 
huntrav  and  warriors,  who  for  many  years  have 
carried  on  a  lucrative  slave  trade  with  the 
coast  Moro.  Consult  F.  C.  Cole,  WHd  Tribes 
of  Davao  Dietriot  (Field  Museum  publication, 
1913).    See  PHtUPPINE  Ibeaitds. 

TAOAI<0O,  tk-^nug  (Taoala,  Tagal).  A 
people  inhabiting  central  Luzon,  the  district 
surrounding  Manila  Bay,  and  parts  of  neigh- 
boring islands,  particnlarlv  the  eoasts  of  lun- 
doro.  At  the  time  of  tne  Spanish  conquest 
tiiey  had  acquired  some  culture,  were  in  posses- 
sion of  a  native  alphabet,  and  were  carrying  on 
considerable  trade  with  the  Chinese  and  Moro. 
Upon  the  advent  of  the  Spaniards,  Manila  became 
the  most  important  city  of  the  archipelago,  and 
many  advantages,  doiied  to  the  natives  of 
other  tribes,  wen  secured  by  them.  Tbw  coun- 
try received  by  far  the  greater  nnmbn  of  emi- 
grants, intermarriage  wnh  whom  has  resulted 
In  a  lai^  p<9ulati(Hi  of  mixed  blood.  Kumeri- 
cally  the  Tagalog  rank  second  among  the  Philip- 
pine tribes,  but  because  of  their  greater  ad- 
vancement they  are  to-day  the  dominant  pec^le 
of  the  Islands.   See  Philipphtb  Islaitiis. 

TAOANBOa,  tOg'an-rdg^.  A  district  town 
and  seaport  in  the  Province  of  the  Don  Cos- 
saclcs,  Russia,  on  the  north  coast  of  the  Sea  of 
Azov,  18  miles  northwest  of  the  mouth  of  the 
Don  (Map:  Russia,  E  6).  The  harbor  has  now 
beonne  very  shallow  and  the  trade  of  the  town 
is  decreasing.  Tlie  principal  export  is  grain. 
The  manufa^uring  industries  are  well  devel(^»ed 
and  the  principal  products  are  flour  and  tobacco. 
The  town  contains  the  ftimous  Cfadchov  Museum, 
founded  in  honor  of  the  great  Russian  writer, 
who  was  bom  here  in  1860.    Pop^  1910,  68,369. 

TAGASASTE.   See  Cttisdb. 

TAOBANUA,  Ug-bll'nIRF-&  (Palawan).  A 
pagan  people  inhabiting  a  large  part  of  tiie  island 
of  Palawan,  and  eome  of  the  adjacent  islands  of 
the  Calamian  group.  Th^  are  broken  up  into 
several  divisions,  the  members  of  which  differ 
in  looks  and  culture  according  to  the  amount 
of  intercourse  they  have  had  with  the  pygmy 
tribes,  or  coast  Mohammedans.  Those  who  have 
liad  extensive  dealii^  with  the  latter  have 
borrowed  from  them  thor  type  of  dress  and 
many  articles  used  in  daily  life.  The  tribe  has 
a  syllabic  alphabet  witii  which  they  write  their 
language.  Smootii  joints  of  bamboo  are  used 
as  a  substitute  for  paper,  and  on  them  the  char- 
acters are  scratched.  Consult  M.  EL  Venturello, 
"Manners  and  Customs  of  the  Tagbanua,"  in 
Smithsonian  Institution,  Miscellaneous  Collec- 
tions, vol.  xlviii,  part  iv  (Washingt<m,  1907). 
See  PHiumNB  Islands. 
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TAQOABT,  THouAa  (1856-  ).  An 
American  politician,  born  in  Ireland.  He  ar- 
rived at  Indisni^ioliB,  Ind.,  in  1872  and  after 
a  time  opened  a  small  hotel.  Subflequentlj  he 
became  proprietor  of  the  Grand  HotM  at  Indi- 
anapolia  and  finally  acquired  most  of  the  atock 
of  tne  French  Lick  Springe  Hotel  Company.  As 
a  Democrat  he  was  elected  auditor  of  Marion 
Co.,  Ind.,  in  1886,  an  office  then  reputed  to 
yield  a  large  total  in  fees.  Two  yeara  later  he 
was  appointed  Democratic  ciounl^  chairman  and 
gucceeded  in  carrying  the  county  against  Ben- 

i'amin  Harrison,  candidate  for  the  presidency. 
^oT  this  feat  he  was  rewarded  with  the  State 
churmanBhip  of  the  party  in  1892.  Elected 
maTor  of  Indianapolis  in  1896,  he  was  twice 
reueeted  and  refused  a  fourth  nomination.  Aa 
chairman  of  the  Democratic  National  Committee 
he  conducted  the  presidential  campaign  of  Alton 
B.  Parker  (q.v.)  in  1004.  Taggart  was  beat«i 
in  his  ciHiteBt  for  the  senatorial  nomination  by 
John  W.  Kern  in  1010  and  by  Benjamin  F. 
Shirety  in  1914,  but  upoa  the  latter's  death  in 
1916  he  was  appointed  by  his  political  ally, 
Qovemor  Ralston,  to  fill  the  vacancy,  hk  1916 
Taggart  was  indicted  by  a  grand  jury  for  al- 
lege election  frauds  at  Indjanapolia,  but  the 
case  was  later  dropped. 

TAOHKANIC    (t&kH'nlk)  KOtTNTAINS. 
See  Taconio  Mourtainb. 
TAO£LSK»  Nizhni.   See  Nizhni  Taoilsk. 
TAOIKA   See  Gualoo  Tadiho. 
TAOLIAOOZZO,  titl'y&  kftt'BA.    A  town  In 
the  Province  of  Aqnila,  Italy,  about  60  miles  from 
Rome,  near  which,  on  Aug.  23,  1268,  Charles  of 
Anjou  decisively  defeated  Conradin  of  Swabia 
(q^.),  the  last  of  the  Hohenstaufen. 

^AGLIONI.  ta-lTynft,  Mabia  (1804-84).  An 
Italian  ballet  dancer.  She  was  the  daughter 
of  Filiimo  Ta^ioni  (1777-1871)  who  was  bal- 
let master  Buoceasively  at  Stoddiolm,  Caasel, 
Viemia,  and  Warsaw,  uid  composed  many  bal- 
lets. Maria,  who  was  bom  at  Stockholm,  was 
trained  by  her  father,  in  one  of  whose  ballets  she 
first  appeared  at  Vienna  in  1822.  Five  years 
latw  she  made  her  Paris  d^ut,  which  was  a 
tremendous  success.  She  became  particularly 
famous  for  her  dancing  in  La  Bylphide,  the  best 
of  her  father's  ballets,  and  in  OuUlavme  Tell, 
Robert  le  Diable,  and  other  operas.  Throughout 
Snnnw  Taglicnii  became  a  name  to  c<mjura  with. 
In  1832  ahe  married  Count  Gilbert  de  Voisins. 
In  1847  she  retired  from  the  stage.  Later, 
after  she  had  lost  money  by  speculation,  she 
supported  h«wlf  b^  teaching  court  etiquette 
in  London.  Taglioni  died  at  the  home  of  a  son 
in  Marseilles. 

Her  brother  Paul  (1808-84)  was  i^>pointed 
ballet  director  of  the  Royal  Theatre,  Berlin, 
in  1869,  and  as  a  composer  of  ballets  earned 
a  reputation  by  P%kik  trnd  FUhA  and  FnitoAW. 
His  daughter,  Maxu.  (1833-91),  also  a  dancer, 
was  a  great  favorite  at  the  Royal  Theatre  in 
Berlin  and  later  at  San  Carlo  in  Naples.  In 
1866  she  married  Prince  Joseph  Windiachgr&tz. 

TAGOBE,  t&'gOr',  Sib  RABCTDBAnATH  (also 
written  Thakuka,  Ravindkanatb  )  (1860-  ). 
A  Hindu  poet.  Long  popular  in  India,  he 
gained  an  international  reputation  and  was 
awarded  the  Nobel  prise  in  literature  for  1913. 
Bom  in  Calcutta  of  a  distinguished  family,  at 
the  age  of  17  he  went  to  Europe  to  complete  his 
edueMioD.  On  his  return  to  India  he  first  be- 
came known  as  an  educator  and  philoeopher, 
being  the  founder  of  a  imiversify  in  BengaL  To 


a  magazine  conducted  by  his  family  he  was  also 
a  frequent  contributor.  Tagore's  native  language 
was  Bengali  (q.v.),  and  bis  poetry  poeseaaed  an 
»:b«ordinary  power  of  appeal  to  bis  compatriots 
— a  power  which  was  measurably  felt  among 
alien  and  Western  peoples  who  read  the  BngiiM 
versions  of  parts  of  his  work,  which  he  himself 
had  translated  in  a  style  of  remarkable  charm, 
suppleness,  and  finish.  His  verse,  which  in  his 
early  years  was  sensual  and  romantic,  became 
with  his  maturity  more  spiritual  and  idealistic. 
Tagore  spent  some  time  in  America  at  Urbana, 
111.,  and  in  New  York.  He  was  knighted  by 
King  Geoive  in  1916.  There  are  Enriish  ver- 
sions 6f  his:  The  Oreacent  Moon  (1913),  chil- 
drm's  poems;  The  Gardener  (1913),  poems; 
OitanjaH  (1913),  prose  translations  of  poems; 
aadhOna:  the  Realieation  of  Life  (1913),  a  se- 
ries of  essays;  GhUra  (1913),  a  one-act  play; 
The  King  of  the  Dark  Chamber  (1914);  The 
Pott  Ogioe  (1914) ;  Short  Btoriea  (1915).  Con- 
sult Ernest  Rhys,  Rabindranath  Tagore  (New 
York,  19IS),  and  B.  K.  Rc^-,  SabitidramiUh 
Tagore  (ib.,  1916). 

TAGOSATI,  ta'gA-sBt«,  or  TOOASASTI,  tA'- 
gk'B&aft^.  A  shmh  (CyMtM  proliferua  albue) 
of  the  family  L^puninosa.  It  is  a  native  of 
the  Madeira  and  the  Canary  islands,  where  it 
is  an  important  fodder  plant  and  whence  it  has 
been  introduced  into  southem  Australia.  It  is 
well  adapted  to  dry  soils  and  climates,  but  can- 
not be  depended  iqran  where  there  is  danger  of 
frost. 

TAGtTAN,  ta'gwHn  (East  Indian  name).  A 

laige  Old  World  flying  squlrrd  {Pteromya 
petauriata).    See  Fltino  Phai^nob. 

TA'GTJS  (Sp.  Tajo,  Portv^.  Tejo).  The  lai|:- 
est  river  of  the  Iberian  Penmsula.  It  rises  in 
the  Sierra  de  Albarracin  on  the  west  boundary  of 
the  Spanish  Province  of  Teruel,  88  miles  east  of 
Madndf  and  flows  in  a  gueral  west-southwest 
directicu  through  Spain  and  Portugal,  en^>t7ing 
into  the  Atiantic  Ocean  shortly  after  passing 
the  city  of  Lisbon  (Map:  Spain,  D  2).  Its 
length  is  665  miles.  In  its  upper  course  it 
traverses  the  arid  plains  of  New  Castile,  but  at 
Toledo  it  pltmges  through  a  wild  goi^e  between 
high  granite  cliffs.  About  40  miles  above  Lis- 
bon it  divides  into  two  branches,  which  inclose 
a  low,  marshy  island,  and  which  reunite  in  the 
Bfar  da  ^Iha  (Straw  Sea),  an  expansion  of  the 
river  about  18  miles  long  and  6  miles  wide,  deep 
and  shett«^,  forming  one  of  the  beat  harbors 
in  the  world.  At  Lisbon  the  river  again  con- 
tracts, and  enters  the  ocean  through  a  narrow 
and  deep  channel,  which,  but  for  the  bar  at  the 
mouth,  would  be  accessible  for  the  largest  ships. 
The  navigation  of  the  Tagus  ends  within  the 
Portuguese  frontier. 

TAHAB/KA  ( 7-c668  B.C.).  The  name  M  the 
third  King  of  Egypt  of  the  twenfy-flfth  or  Ethi- 
opian dynasty,  wno  raled  from  c.694-693  to 
668-667  B.C.  He  is  the  Tirhakah  of  the  Bible,  the 
T^Koi  or  Topic^  of  Manetho,  and  the  Tarqfl  of 
the  Assyrian  inscriptions.  He  seems  to  nave 
been  a  usurper  who  seized  upon  the  throne  on 
the  death  of  Shabataka,  and  strengthened  his 
hold  upon  it  by  marrying  the  widow  of  King 
Shabako.  In  the  Old  Testamoit  (Isa.  xxxvii.  9; 
2  Kin^xix.  9)  he  is  said  to  have  come  to  the 
aid  ofHSesekiah,  King  of  Judah,  when  Jerusalem 
was  besieged  by  Sennacherib.  It  would  seem 
Uiat  no  battle  took  place  between  the  Egyptian 
and  Assyrian  forces,  but  that  tiie  latter,  before 
tb^  met,  wa%  forced  to  retreat  by  a  pestilence. 
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In  670  B.C.  Esarhaddon,  bob  of  Sennacherib,  in- 
vaded E^Tpt,  defeated  Taharka  in  eereral  en- 
gagements, sacked  Memphis,  and  marched  to 
Thebes,  which  surrendered  to  bim.  Taharka 
retired  to  Nnbia,  but  returned  the  next  year 
and  established  himself  in  Memphis.  Learning  of 
this,  Esarhaddon  gathered  an  army  and  was  pro- 
ceeding to  the  relief  of  his  Egyptian  vassals 
when  he  died  on  the  way.  His  army  continued 
the  march  and  drove  Taharka  out  of  Lower 
E^t.  Retreating  to  Thebes,  Taharica  adzed 
that  city  and  was  prwaring  to  renew  the  con- 
test when  he  died.  Memorials  of  Taharka  are 
found  in  many  parts  of  Egypt  and  Nnbia.  At 
Kapata  (Jebel  Barkal)  be  huilt  a  temple  whose 
sanctuary  was  bewn  out  of  the  solid  rock  of 
the  mountain,  and  he  restored  the  tetnples  of 
Thebes,  his  capital.  Consult  K.  A.  Wiedemann, 
AvgypUm^  0MehjeM«(Gotha,  1884^-88).  and  W. 
M.  Flinders  Petrle,  A  Bistorp  of  Egypt,  voL  iii 
(New  York,  1906). 

TAHITI,  t&-h«t«.  or  OTAHEITE.  The 
largest  of  the  Society  Islands  (q.v.),  in  lat. 
17'  45'  S.,  long.  149"  20'  W.  (Map:  World, 
Western  Hemisphere,  L  6).  Area,  600  square 
miles.  The  ieliuid  consists  of  two  unequal  and 
nearly  circular  portions  connected  by  a  narrow 
isthmus.  These  are  the  remnants  of  old  v<A- 
canoes,  and  rise  in  a  suecessicm  of  cmioeittric  ter- 
races  to  the  summits,  the  hi^er  (tf  which  has  an 
altitude  of  7688  feet.  The  mountains  are,  how- 
ever, very  much  eroded  by  numerous  streams, 
which  have  cut  large  valleys  and  deep  gorges 
down  the  slopes,  leaving  in  many  places  isolated 
crags  which  make  the  scenery  very  romantic. 
The  climate  is  warm,  but  equable,  the  tempera- 
ture ranging  from  60*  F.  to  90'  F.  Hie  nunfall 
is  abundant,  and  the  whole  island  is  covered  with 
a  luxuriant  v^tation.  The  central  peaks  are 
surrounded  by  a  low  strip  of  coastland  consist- 
ing of  volcanic  detritus,  which,  mixed  with  coral 
sands  from  the  surrounding-  reefs,  makes  an  ex- 
tremely fertile  soil.  Nevertheless  agriculture  is 
in  a  backward  state,  and  only  a  few  square  miles 
of  land  are  under  cultivation.  Hie  population 
in  1910  was  11,69L  The  chi^  town  is  Papeete, 
the  capital  of  the  French  establishmoits  In  the 
eastern  Pacific,  with  a  cathedral,  arsenal,  hos- 
pital, and  a  popnlatim  in  1910  of  3617,  about 
one-half  of  whom  were  Froich.  For  history  and 
political  and  economic  conditions,  see  Sodcrr 
Ibla^vds. 

The  Tahitians  are  typical  Polynesians.  They 
make  bark  cloth,  produce  fire  by  means  of  the 
fire  plow,  tattoo,  use  kava  as  a  stimulant,  and 
depend  on  v^etable  products  for  their  food, 
which  in  the  absence  of  pottery  is  baked  or 
roasted.  A  remarkable  institution  of  the  So- 
ciety Islanders  was  the  Areois  (q.v.),  a  society 
for  the  cultivation  of  poetry,  the  dance,  and 
the  drama  combined  witn  the  indulgence  of  the 
sexual  passion.  Another  noteworthy  feature  of 
their  culture  was  the  fire  walk,  in  which  the 
natives  walked  on  rocks  that  bad  been  heated 
for  hours.  Consult:  Lutteroth.  0-TaSti  (Paris, 
1843)  i  Vincoidon,  Ilea  Ti^H  (ib.,  1644) ;  Bnseh- 
mann,  Aperfu  de  la  lamgue  dm  lies  Marquitea  ei 
de  la  langve  tattienne  (Berlin,  1843) ;  P.  Hngne- 
nin,  Raiatea  la  aacrie  (Neucbatel,  1902). 

TAHITI  AFPI.B.   See  Hoa  PLUU. 

TAHITI  ASCHIFELAOO.     See  Sooott 

ISUVRDS. 

TAHLEQUAH,  tftae•kw&^  A  city  and  the 
county  seat  of  Cherokee  Co.,  Okta.,  36  miles  by 
rail  east  of  Muskogee,  on  the  Illinois  River, 


and  on  the  St.  Louis  and  San  Francisco  Railroad 
(Map:  Oklahoma,  0  3).  It  is  the  seat  of  the 
Northeastern  State  Normal  School,  and  con- 
tains the  Cherokee  Training  School  and  a  Car- 
n^e  library.  The  chief  industrial  establi^* 
ments  are  cotton  gins,  grain  elevators,  oiUt  fioar 
mills.   Pop..  1900,  1916;  1910.  2801. 

TAHLTAN^  tU'tan.    See  Nabanb. 

TAHOB,  tflOiO  or  ta^O,  Laxe.  The  largest 
lake  in  the  Sierra  Nevada,  on  the  boimdary  be> 
twem  Nevada  and  California  (Map:  CiUiftniiia, 
E  3).  It  is  22  miles  long  1^  about  10  miles 
broad,  and  lies  at  an  altitude  of  6226  feet.  Ita 
greatest  depth  is  over  1600  feet,  and  its  water  is 
remarkably  clear.  It  discharges  throu^  tiie 
Tnickee  River  into  Pyramid  Loke^  and  it  haa 
been  planned  to  draw  its  wain  through  tnnneb 
for  irrigation  purposes. 

TA^ANHBiC  ti-paiite  (Heb.  Takhpam^ 
hhi«),  or  Tehaphnkhbb  (Hcb.  Tekhaphnekkfa). 
A  city  of  northeastern  Egj^t  mentioned  in  the 
Bible.  It  is  probably  to  be  identified  with  the 
town  called  by  the  Gredcs  Daphne,  which  was 
situated  in  the  delta  about  26  miles  southwest  of 
Pelusium.  DapIinK  was  s  military  post  of  some 
importance  in  the  time  of  Psammetichus  I 
(q.v.),  who  fortified  it  and  established  In  it  a 
garrison  of  QmA  meremartes.  Tlw  rite,  repre* 
salted  by  the  modem  Tel  IMenneb,  was  vs.- 
plored  by  Petrie  in  1886.  Consult  W.  M.  Flin- 
ders Petrie.  Tania,  part  ii  (Luidon,  1887),  and 
id.,  A  Bistory  of  Egypt,  vol.  iii  ( New  York,  1905) . 

TAHB.    See  Thae. 

TAHU  TIMES,  ta-h6I^t«-meB.  See  Thothmes. 

TAiaNAmrr,  tl^xAofm^.  a  departmental 
city  of  the  Province  of  Shantung.  Cnina,  situ- 
ated at  the  foot  of  the  temous  Moont  Tai  (see 
Tai  Shan),  60  miles  sonth-sontheast  of  Tsi- 
nuifu,  the  capital  of  the  province.  The  im- 
portance of  Taignan  is  due  chiefly  to  the  im- 
mense numbers  of  pilgrims  who  come  to  visit 
Mount  Tai.  Its  suburbs  on  the  south  and  west, 
however,  are  larger  populous,  and  prosperous. 
The  most  important  of  the  numerous  temples  of 
Taignan  is  the  Tai  Temple,  coveriitf  several 
acres,  surrounded  by  a  strong  wall  ana  contain- 
ing many  fine  old  cypresses.  Pop.,  with  sub- 
urbs, about  80,000. 

TAIKUN.   See  Ttoook. 

TAH/FEB,  Patbick.  An  American  colonist, 
remembered  for  the  polemic  entitled  A  True  and 
Biatorioal  Jfarrative  of  th«  Colony  of  Georgia  m 
America  from  the  First  Settlemmt  thereof  until 
the  Preamt  Period  {1741).  Tailfer,  a  physician 
who  had  emigrated  to  Oeoigia,  disapproved  of 
the  administntim  fif  the  Colony.  In  1740  he 
went  to  Charleston,  8.  C..  where,  with  the  as- 
sistance of  Hugh  Anderson  and  I^vid  Douglass, 
he  published  the  work  mentioned  above.  In  this 
he  mercilessly  attacked  Governor  Oglethorpe. 

TAXLHADE,  tA'yftd',  Laubbnt  (1864-  ). 
A  French  poet,  bom  at  Tarbes  and  educated  at 
iJie  \jeie  of  Pau.  He  was  early  a  journalist. 
Hia  first  writing,  which  shows  a  Parnassian 
(see  Pabnabbiens)  influence,  was  well  received 
by  De  Banville  (q.v.).  Tkilhode  is  noted  for 
liaUads  and  satirical  verse.  His  best  woik  Is  in 
he  jardin  dea  rivet  (1880) ;  Au  paya  du  mufte 
(1891) ;  A  travera  lea  grouina  (1890) ;  Poimea 
ariatophameaguea  ( 1904 ) ;  Pohnea  ^fgiaquea 
(1907);  Vn  monde  qui  fimit  (1900);  La  fvrtt 
(1910);  Pagea  choiaiea  (1012). 

TAHiLANDIEB,  tA'yftN'dyft',  Rnrfi  Gas- 
PABD  Ernest,  commonly  called  SAXHT-RKfA 
Taillahdib  (1817-70).    A  Fnneh  writer  €■ 
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literature  and  history,  bom  in  ^rfs.  He  ttnd- 
ied  law,  but  turned  to  literature  and  pbiloaophT, 
and  in  1840  attracted  aonte  attention  with  hla 
Itmg  poem  BMrioe.  In  1841  he  studied  at  "Bei- 
delberg,  and  at  tbe  end  of  that  year  became  a 
member  of  tbe  Faeultv  of  Letters  at  Straasburg. 
In  1843  he  received  the  doctor's  degree  at  Paris 
for  his  Boot  Erigbne  et  la  philoaophie  toholaa- 
tique,  and  then  was  called  to  the  chair  of  Fr«ich 
literature  at  Montodlier.  From  1863  he  was  a 
professor  in  the  Faculty  of  Liters  at  Paris, 
and  in  1873  became  a  member  of  the  Academy. 
Especially  noteworthy  are  his  writliUfS  on  Qvr- 
man  literature  and  philosophy,  which  b^n  in 
1843  in  the  Rev%te  d«a  Deua  Mottdet.  His  works 
include:  Bittoire  de  la  jeune  Allemagne  { 1848) ; 
Etu4e*  auT  la  revolution  en  Allemagne  (1863) ; 
Alletnagne  et  Ruaaie  <186d),  a  study  made 
timely  by  the  Crimean  War;  Hietoire  et  phi- 
loaophie  religimue  (1860);  Litt^ture  ^trmt- 
gtre^  4orivaim»  et  poitea  modeme*  ( 1861 ) ;  La 
Comteite  tPAlbai^  (1862) ;  Oorreepondanoe 
mire  Ooethe  et  Schiller  (1863);  Comeille  et 
Mt  oontemporains  (1864);  Maurice  de  8aae 
(1866),  a  critical  bi<^:rapby;  La  Serbie  au 
XlXhme  eiicle:  Kara-Oeorge  et  Milosch  (1876) ; 
Dia>  ana  de  I'hietoire  ^Alletnagne  (1876) ;  and 
Le  rot  Leopold  et  la  reine  Ticioria  (1878). 

TAILLB,  tftl;  Fr.  pron.  Wf.  In  medieval 
England  and  Fraaoe  an  arbttnuy  tax  enacted 
by  a  seignior  tttm  his  vassal.  In  France,  spe- 
ciflcally  It  became  a  royal  tax  which  was  orig- 
inally imposed  for  the  maintenance  of  tbe  na- 
tional defense,  and  which  in  the  course  of  time 
came  to  fall  on  the  lower  classes  only,  exemp- 
tion from  the  tax  being  in  fact  tbe  great  mark 
of  distinction  between  tbe  privil^ed  and  non- 

Erivilc^ed  classes,  the  taillables  and  nontail- 
ibles.   See  FsAnci;  Sbbf. 
TAIIXB,  Jean  db  u.    See  La  Taills, 
Jbah  de. 

TAUXON,  tU'yftR'.  Sm  Louis  Oum  ( 1840- 
).  A  CSanadian  statesman.  He  was  bom  at 
l?HTebonne,  Province  of  Quebec,  and  educated  at 
BfasBon  College.  Called  to  the  bar  in  1866,  he 
practiced  his  profession  in  Montreal  and  be- 
came one  of  its  leaders  in  the  province.  He  was 
elected  a  ConserratiTe  member  of  the  Provin- 
cial Lcsislature  in  1876  and  sat  therein  until 
1896.  He  was  Speaker  of  the  L^islative  As- 
sembly ( 1882-83 ) ,  Attorney-General  ( 1884- 
86),  Premier  (1887;  1893-96),  teader  of  tbe 
Opposition  (1887-90).  In  1896  he  was  ap- 
pomted  Postmaster-General  in  the  Dominion 
cabinet  of  Sir  Charlca  Tupper,  but  resigned  on 
tbe  latter's  defeat  the  same  year.  In  1900  he 
was  an  tusncoessful  candidate  for  the  House  of 
Comm<niB.  He  was  Icnighted  in  1916. 

TAILOBr  RoBSBT.  An  English  dramatist,  of 
whose  life  very  little  Is  known.  He  is  remem- 
bered for  his  comedy  The  Bog  Bath  Lost  hia 
Perle,  which  was  presented  in  London  in  1613 
and  printed  the  following  year.  The  play  is 
valuable  for  its  many  dramatic  allusions,  but 
has  little  merit.  Tailor  is  supposed  to  be  tbe 
author  of  Sacred  Bymna,  60  rather  meritorious 
paraphrases  from  the  Psalms. 

XAHiOB  BIBD.  One  of  a  group  of  small 
Oriental  thrushes  or  warblers  of  the  genus 
Orthotomua,  which  stitch  together  leaves  to 
■nstain  thedr  nest.  There  are  many  species  and 
allies,  but  the  tailor  bird  proper  is  Ort\otomiu 
autoriua,  which  is  common  in  India  and  east- 
ward about  gardens.  It  has  a  back  of  olive 
green.  Is  white  beneath,  the  crown  of  the  head 


is  chestnut,  and  in  the  male  two  middle  tail 
feathers  are  greatly  el<Hwated.  llie  bill  is  long, 
■tnu^t,  and  slender.  It  is  said  to  make  its 
nest  of  cotton  and  other  soft  materials,  drawing 
one  leaf  or  more,  gmerally  two,  on  each  side  ca. 
the  nest,  and  sntching  than  t(^[ether  with 
threads  picked  up.  Hie  process  has  been  wit- 
nessed, however,  by  few  competent  observers. 
The  fullest  account  extant  is  in  Home,  He»t» 
and  Egga  of  Indian  Birda  (2d  ed.,  London, 
1890) ;  also  consult  Douglas  Dewar,  Birds  of 
the  PWm  (New  York,  1908).  The  birds  of  a 
rdated  gains,  datieola  (see  Faiheail),  "ply  the 
same  trade  on  stems  of  grass,  confining  them 
by  stitches  above  the  nest,  wttich  is  built  among 
them  and  takes  a  lobular  form."  See  Plate  of 
Pettshje  NESTS  or  Bibds  accnnpanying  Nidi- 

nCATION. 

TAHiOB'S  GK>OSE.    See  Qoosb,  Tail(»'8. 

TAHCTB,  U-meK.  A  laige  peninsula  of 
northwest  Siberia,  in  the  Govminient  of  Yeni- 
sdsfc,  octending  into  the  Aretie  Ooean  and  form- 
ing the  northemmost  part  of  the  Asiatic  main- 
land (Map:  Asia,  L  M  1).  The  peninsula  is 
divided  by  Taimyr  river,  lake,  and  bay  into 
two  parts,  of  which  the  more  easterly  is  the 
larger  and  reaches  the  parallel  of  lat.  77°  34'  N. 
This  part  of  the  p«iineula  has  many  headlands 
and  contains  the  Byrruiga  Mountains,  which 
are  only  about  1000  feet  in  height.  The  Taimyr 
River  rises  in  lat.  73*  N.,  flows  through  the 
large  Lake  Taimyr  (about  1000  square  milee), 
and  empties  into  Taimyr  Bay  at  76'  36'.  The 
flora  is  poorer  than  in  that  part  of  Greenland 
which  is  not  covered  by  the  ice  cap.  The  coun- 
try is  only  occasionally  visited  by  nomadic 
Samoyeds  and  Ostiaks.  It  was  first  explored  by 
the  Russian  traveler  Alexander  Theodor  von 
Middendorff. 

TAINAH,  tI'taln^  A  dty  of  south  Formosa, 
known  aa  Tai-wan  fu  until  1886,  and  the  capi- 
tal of  the  isUnd  until  1806  (Hap:  Japan.  D  8). 
It  is  on  a  levd  plain  of  considerable  extent,  3 
miles  east  of  Formosa  Channel,  with  which  it  is 
connected  by  a  canal.  Its  walls  have  a  circuit  of 
atmut  6  miles  and  indoee  many  open  spaces,  the 
principal  markets  bong  in  tiie  westem  suburbs. 
The  Dutch  made  it  their  ci^ital  in  the  seven- 
teenth century.  Tainan  was  a  treafy  port  under 
Chinese  rule;  under  Japanese  control  it  has  tiie 
same  status.  It  has  three  steam  sugar  mills 
and  one  rice  mill.  Pop..  1913,  63,704,  including 
few  foreigners. 

TATNB,  tAn,  Hippoltte  Adolpbe  (1828-93). 
A  French  historian  and  critic  of  literature  and 
art,  born  at  Vouziers,  April  21,  1828.  He  went 
to  Paris  in  1841,  entered  tbe  Ecole  Normale  in 
1848,  where  he  showed  much  independence  and 
restiveness  under  its  philoat^hic  eclecticism. 
In  1861  he  was  appointed  to  uie  chair  of  phi- 
losophy at  the  Coli4^  of  Toulon,  but  he  immedi- 
ately resigned,  studied  medicine  and  the  sciences, 
and  so  brought  himself  into  touch  ^  with  the 
q>irit  of  the  rising  g«ierati(m,  with  whom  his 
essays  on  La  Fontaine^  Livy,  and  Lea  phUoaophea 
franoaia  du  XlJhne  aiMe  (1863-66)  won  im- 
mediate recognition,  while  his  Voyage  aux  eawc 
dea  Pyr6n6ea  (1866)  showed  his  muteiy  of  or- 
derly and  minnte  observation.  Thus  he  com- 
pelled rect^ition,  and  the  government  that  had 
thought  him  dangerous  in  1864  made  him  pro- 
fessor in  tbe  Ecole  des  Beaux-Arts  in  1864. 
Here  he  gave  several  series  of  lectures  on  the 
history  of  art  that  are  models  of  philosophic 
criticism  and,  applying  tbe  same  principles  in 
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anotber  field,  publi^ed  a  monmnental  Biatoire 
de  la  UtUmture  amgUUte  (1894).  Then  fol- 
lowed ldM4»tne  anglait  (1864);  Poaitiviame 
anglaie  (1864),  the  latter  a  stady  of  J.  S.  Mill; 
PMloaopMe  de  I'art  (186&) ;  PhUotophie  de  I'art 
en  Italie  (1866)  ;  Voyage  en  Italie  (186&-72) ; 
L'IdSal  dang  I'art  (1867) ;  the  cynically  amuB- 
ing  Notes  *w  Parte  ( 1867 ) ;  the  important  De 
Vmtelligenoe  (1870);  Note*  ntr  VAngleterre 
(1872) ;  and  finally  his  greatest  work,  Origmea 
de  la  Fra$ue  eontemporaine,  eonaiating  of  Anoim 
regime  (1876),  La  rivoUtiion  (1878-84),  and 
Regime  modeme  (18&0).  Most  of  hia  worfca 
have  been  translated  into  various  languages. 

Taine  was  the  theorist  of  naturalism,  of  im- 
mense yet  systematized  erudition,  and  of  a 
logic  that  was  almost  mechanical.  He  repre- 
sents in  criticism  the  scientific  spirit  that  was 
making  itaelf  lelt  afanoot  aimultaneoiuly  in  all 
branolm  of  French  intellectual  activity,  in  the 
poeta^  of  the  Pamaseians,  tiie  philology  of 
Itenan,  the  fiction  of  Flaubert,  the  dramas  of 
the  youi^er  Dumae,  the  hid|i  art  of  Meissonier, 
and  the  low  art  of  Forain.  The  analytic,  meticu- 
lous spirit  of  his  generation  found  in  his  "little 
facts,  wdl  chosen,  important,  significant,  amply 
substantiated,  minutdy  noted,  the  material  oif 
every  science."  He  sought  to  make  p^chology, 
sesthetics,  and  literary  criticism  into  exact  sci- 
ences, capable  of  rigorous  analysis  and  system- 
atic deductim.  His  is  always  the  interest  of 
the  naturalist,  not  of  the  artist.  The  style  was 
like  the  man  and  like  the  philosophy,  grave,  sin- 
cere, simple,  almost  always  serene.  There  is  in 
his  work  nardly  a  trace  of  irony,  of  strain,  or  of 
enthusiasm,  n<me  at  all  of  sentimratality  or  of 
n^sticism.  His  system  may  not  have  been  de^, 
but  it  was  wonderfully  opportune,  Mid  Taine 
was  a  guiding  light  to  the  mtellectually  produc- 
tive men  of  France  almost  until  his  death.  Ox- 
ford gave  him  an  honora^  d<s^  of  LL.D.  in 
1871.  He  was  tardily  elected  to  the  French 
Academy  in  1878. 

Bibliography.  H.  Taine:  sa  vie  et  aa  corre- 
apondance  (3  vols.,  Paris,  1902-06;  Eng.  trans, 
by  Devonshire,  London,  1902-08) ;  Paul  Bourget, 
Eaaaia  de  payohologie  oontemporaine,  vol.  i 
(Paris,  1887);  Jules  Lemaltre,  ta  etmtempo- 
roHis.  vol.  It  (lb..  1890-08);  M.  E.  Boutmy, 
Taine,  Scherer,  Lahoutave  (ib.,  1901);  V.  Gi- 
raud,  Bippolyte  Taine  (lb.,  1901) ;  P.  Lacombe, 
La  patfohologie  dea  individua  et  dea  aooi4t4a  ohea 
Tame  (ib.,  1906) ;  A.  Aulard,  Taine,  hiatorien 
de  la  relation  franoaiae  (ib.,  1007);  F.  B. 
Gummere,  in  Democraou  and  Poetry  (Boston, 
1911). 

TAXSTERf  GHABUB8  SUKimt  (1854-  ). 
An  American  inventor.  He  was  bom  at  Water- 
town,  Mass.,  and  was  educated  in  the  public 
schools.  In  1874  he  was  a  member  of  the  United 
States  Transit  of  Venus  Expedition  to  the 
Southern  Pacific.  He  became  known  chiefly 
for  his  invention  of  a  graphophone,  for  which  he 
waa   made   an  Officer   of   Public  Instruction 

(France)  in  1889  and  was  awarded  the  John 
Scott  medal  by  the  city  of  Philadelphia  in 
1900.  Tttinter  was  also  associate  inventor  of 
ihe  radiophone,  an  instnunent  for  transmission 
of  sounds  hy  iha  agency  of  light,  and  for  his 
work  in  this  connection  was  awarded  a  gold 
medal  at  the  Paris  Electrical  Exhibition  ( 1881 ) . 

TAI-PBH,  tl'pa',  or  TAI-PAX,  tl'pftk'  (pro- 
nounced by  the  Japanese  Dai-hokH,  dlhOlc^QS). 
The  capital  of  the  Japanese  island  of  Formosa 

(q.T.).    It  is  a  small  walled  city,  about  13 


miles  from  Tamsui  (q-v.),  with  whidi  it  is 
connected  by  rail  as  well  as  with  Kelung  (q.v.). 
Kear  it  is  found  the  large  and  populous  town 
of  Ban^a  or  Mangka,  the  centre  of  the  tea 
trade.  The  total  population  of  Tai-peh  proper 
and  of  the  suburbs  was,  in  1911,  99,808,  in* 
eluding  nearly  6000  Jutanese. 

TACPIHO  (tl'idng')  BBBEEXIOH  (1860- 
64).  The  greatest  civil  war  of  Chinese  history. 
It  started  as  an  obscure  rdi^ns  movement  ud 
socm  changed  into  a  revolt  against  Uie  Manchn 
monarchy.  It  spread  rapidly  over  south  China, 
and  by  1863  the  old  capital  of  Nanking  was 
captured.  An  expedition  against  Felcing  failed. 
The  organisation  of  an  Imperial  army  corps  on 
modem  military  principles  by  the  American 
Ward  (died  1863),  who  was  succeeded  by  Gen- 
eral Qordtm,  practically  saved  the  Manchu 
dynasty.  By  July,  1864,  Nanking  was  recap- 
tured and  the  rebellion  collapsed.  Estimates 
of  the  number  of  people  killed  in  the  revolt 
nm  into  the  millions  (some  authorities  say  20,- 
000,000),  while  the  property  and  economic 
loss  to  China  is  incalculable.  See  China,  Mod- 
em Biatory;  Huitg  Snx-rs'strSN ;  Ma:ichU8; 
Ward,  F.  T. 

TAIBA,  tX'^rfl.  A  Ji^wnese  dan  of  Imperial 
descent,  ime  of  the  fbor  great  familie^  Fujl- 
wara,  Minamoto,  and  Tbkugawa  being  wb 
others,  which  have  been  most  dUtlnguished  in 
the  history  of  Japan.  The  Taira  fomily  was 
established  in  the  ninth  century,  when  some 
of  its  members  were  given  the  control  of  prov- 
inces in  the  west.  In  814  another  house,  the 
Minamoto,  also  of  Imperial  descent,  had  been  put 
in  control  in  the  east.  For  oenturies  the  Taira 
and  t^e  AKnamoto  were  content  in  their  respeo- 
tive  B^hores,  but  in  the  twelfth  century  they 
came  mto  confiiet  over  the  suce«sion  to  the 
Imperial  throne.  The  head  oi  the  Taira  was 
Kiyomori,  a  man  of  great  aMlity  and  of  large 
experience  in  warfare.  He  was*  successful  m 
his  plans,  defeated  the  Minamoto,  and  made 
himself  supreme  in  the  Empire.  He  took  the 
office  of  Prime  Minister  from  the  Fujiwar-a 
family,  married  his  dau^ter  to  the  Emperor, 
filled  all  important  offices  with  his  clansmen, 
humiliated  the  Fujiwara  nobles,  and  attonpted 
the  extermination  of  the  Minamoto  family. 
After  his  death,  in  1181,  the  Minamoto  clan 
obtained  possession  of  the  eastern  part  of 
Japan  and  then  of  Kyoto.  The  Taira  retreated 
westward,  were  pursued  by  Yoshitsune,  and 
finally  defeated  in  1186  in  tiie  sea  fl^t  of 
Dan-no-Ura.  The  clan  was  nearly  extermmated 
and  never  regained  its  importance. 

TAI&A,  Wrh.  A  South  American  weasel-like 
eaniivore.   See  Tatba. 

TAIBEN,  tl'rSn^  The  Japanese  name  for 
Dalny  (q.v.). 

TAX  ^AH,  WeUtn^  The  most  east«rly  of 
the  Five  Yo  or  great  sacred  mountains  of  China, 
whose  worship  goes  back  into  the  fabulous 
period  of  Chinese  history.  It  is  a  ^eat  mas- 
sive complex  of  rugged  limestone  ridges,  but- 
tressed on  the  east  and  southaaat  by  tlw 
mountains  and  hills  vhltib  cover  most  of  the 
Shantung  pminsnla.  Its  highest  peak  is  4111 
feet  above  the  level  of  the  sea.  It  is  about  60 
miles  south-southeast  of  Tsinanfu,  the  capital 
of  Shantung  (q.v.),  and  is  dotted,  especially 
on  the  south  side,  with  Buddhist  and  Taoist 
temples,  monasteries,  and  pavilions.  It  is  an- 
nually visited  by  tens  of  thousands  of  pilgrims 
from  all  parts  of  the  country. 
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TAIT,  tflt,  Abchibald  Caufbexi.  (1811-82). 
Archbishop  of  Canterbury.  He  was  bom  in 
Edinburgh  and  was  brought  up  as  a  Pres- 
byterian. During  his  studies  at  the  University 
u  CHaagow  (1827-20)  he  determined  to  enter 
Hm  mtnistry  of  the  Cburch  of  England  and 
went  up  to  Balliol  College,  Oxford,  in  1830.  He 
took  his  degree  there  ( 1833 ) ,  was  fellow  ( 1834 ) , 
and  ordained  (1836).  He  refused  to  be  carried 
away  by  the  Oxford  movement  and  joined  with 
tfaree  other  tutors  in  a  famous  protest  against 
the  principle  involved  in  Tract  XC.  In  1842 
he  succeeded  Dr.  Arnold  as  bead  master  of 
Rnriiy,  which  be  left  in  1800  for  the  deanery 
of  Carlisle.  He  was  a  member  of  the  important 
Oxford  University  Commission  (1860-62).  In 
1866  he  became  Bishop  of  London  and,  amid  the 
difficulties  of  times  full  of  bitter  controversy, 
won  the  respect  of  all  by  his  devotion  and  im- 
partiality. The  same  may  be  said  of  his  ad- 
ministration of  the  primacy,  on  which  he  entered 
at  the  beginning  of  1869.  Thoiu^  liberal  in 
sympathy,  he  was  tolerant  towards  the  ritumi- 
ists  thrt>wiont  the  excitement  whidi  caused  the 
passing  <»  the  PubUe  Worship  Regulation  Act 
In  1974,  and  on  all  questions  showed  independ- 
ence and  firmness.  Consult:  A.  C.  Bichley, 
Public  Life  of  the  Late  ArchMahop  of  Canter' 
bury  (London,  1883);  Davidson  and  Benham, 
Life  of  Archibald,  Campbell  Tait  (2  vols.,  ib., 
1891);  James  Bryce,  Studies  m  Contemporary 
Biography  (New  York,  1908) ;  Paul  Thureau- 
Dangin,  Engli^  Catholic  Revival  tn  the  Nine- 
teenth Century  (2  vols.,  London,  1914). 

TAIT,  Sib  'Mslbovvke  MoTaqoabt  (1842- 
).  A  Canadian  jurist.  He  was  born  at 
Melbourne,  Province  of  Quebec,  studied  at  St. 
Francis  CoU^,  and  graduated  in  law  at  McGitl 
Univeruty  in  1862.  Called  to  the  bar  in  1863, 
he  practiced  bis  profession  at  Richmond  and 
later  in  Montreal,  where  he  became  a  partner  of 
Sir  J.  J.  C.  Abbott  and  a  leader  of  the  provincial 
bar.    He  was  appointed  a  puisne  of  the 

Superior  Court  of  the  Province  of  Quebec  in 
1887,  Assistant  Chief  Justice  thereof  in  1894, 
and  was  Chief  Justice  from  1906  until  1912, 
when  be  retired.    In  1897  be  was  knighted. 

TAIT,  PrrsB  Quthsie  (1831-1901).  A  Scot- 
tish physicist,  bom  at  Dalkeith  and  educated  at 
Edinburgh  University  and  Peterhouse,  Cam- 
bridge, where  be  was  made  a  fellow  in  1852. 
He  was  appointed  professor  of  mathematiea 
in  Queen's  College,  Belfast,  in  1864,  and  was 
professor  of  natural  phUoK^fay  in  the  Uni- 
versity of  Edinburgh  from  1860  to  the  time  of 
his  death.  He  carried  on  many  important  in- 
vestigations in  mathematics  and  physics,  ^r- 
ticularly  on  the  mathematical  and  theoretical 
side  of  the  latter  sciaice.  His  most  famous 
work  in  mathematics  was  on  quaternions,  while 
his  studies  in  thermodynamics  and  thermoelec- 
tricity were  of  unusual  value.  His  papers  on 
the  kmetie  thecnr  of  gases  are  among  his  many 
important  oontiihottons  to  scienoe,  and  hu 
works  cited  below  are  marked  by  conciseness 
and  lucidity  of  statement.  He  was  the  author 
of  Dynamics  of  a  Particle   (1866);   the  im- 

Sirtant  Natural  Philosophy  (1867),  with  Lord 
elviu  (then  Sir  William  Thomson);  Quater- 
nions (1867);  Thermodynamioa  (1868);  Re- 
cent Advances  in  Physical  Science  (1876) ; 
Heat  (1884) ;  Light  (1884) ;  Properties  of  Mat- 
ter (1885);  Dynamios  (1896).  He  abo  wrote, 
with  Balfour  Stewart  (q.v.),  The  Unssen  Uni- 
verse (1876;  new  ed.,  1901).    His  ScienUilo 


Papers  were  collected  in  two  volumes  (1899- 
1900).  Consult  C.  O.  Knott,  Life  and  Soientifio 
Work  of  P.  G.  Tait  (Cambridge,  1911). 

TAIT,  RobibtLawson  (1845-99).  A  British 
ranmolt^st,  bom  and  educated  at  Eklinbur^di. 
He  settled  in  1870  in  Birmingham,  where  ne 
became  the  leading  gynateologist  of  his  time  and 
country.  A  violent  opponent  of  Lister  and  his 
theory,  he  asserted  that  there  was  no  connec- 
tion between  bacteria  and  disease.  He  per- 
formed hundreds  of  gymecolt^eal  operattons 
with  hardly  a  death,  the  secr^  of  his  success 
lying  partly  in  his  great  skill  and  partly  in 
the  use  of  warm  or  boiled  water  for  flushing  the 
field  of  operation— in  reality  tbis  was  the  best 
asepris.  In  1879  Tait  first  excised  the  nomial 
ovaries  and  thus  became  the  pioneer  in  this 
kind  of  gymecolt^cal  operation.  Among  many 
important  operations  he  introduced  bepatomy  in 
1880.  Besides  nomerous  essays  he  published 
carefully  prepared  statistics  oa  his  operations. 
He  stated  it  as  a  rule  in  medicine  that  an  ex- 
ploratory laparotomy  should  be  performed  iu 
every  case  of  obscure  abdominal  or  pelvic  dis- 
ease that  seemed  to  threaten  life. 

TAI-TSU.   See  Htnro-Wu. 

TAITTIBITA,  tl'tfi-rfi'yA  (Skt,  from  Tat*- 
tiri,  name  of  an  ancient  Hindu  sage).  The  title 
of  a  school  and  of  a  redaction  of  the  Yajur-Veda. 
See  Veda. 

TAIWAN,  tl'wfin' (Chin.,  terraced  bay).  The 
name  by  which  the  island  of  Formosa  (q.v.)  is 
known  to  iwth  the  Chinese  and  the  Japueee. 

TAITUEllTn,  U'ylRMn'fiR^.  or  TAITUSN. 
A  walled  city  of  China,  cwital  of  the  Province 
of  Shansi  (Map:  China,  K  4).  It  stands  be- 
tween loess^vered  hills  near  the  bead  of  a ' 
fertile  plain,  30  or  40  miles  wide,  about  70 
miles  long,  3000  feet  above  the  level  of  the  sea. 
Both  coal  and  iron  are  worked  near  the  city 
on  the  west,  and  t^ere  are  silver  mines  about 
66  miles  north.  The  ooal  is  bituminous  and  is 
of  fine  quality.  The  city  consists,  like  P^ing, 
of  an  inner  and  an  outer  city,  the  inner  on  the 
north  and  the  outer  on  the  south.  The  former 
measures  2%  miles  by  1%,  is  surrounded  by 
walls  of  moderate  height,  and  has  eight  gates 
with  towers  over  each  and  on  the  comers. 
The  outer  city  is  surrounded  by  mud  walla, 
witb  three  gates,  one  of  which  was  kept  closed 
for  Imperial  use.  Among  the  buildings  worthy 
of  mentim  is  the  Wan-^ow  Kong  (palace  of 
ten  thousand  ages),  arranged  as  a  temple,  roofed 
with  yellow  ulee,  and  containing  one  room. 
The  city  has  <me  of  the  best  educational  insti- 
tutions in  China,  known  as  Shansi  University. 
Taiyuenfu  also  possesses  a  gun  and  eaunon  foun- 
dry.  Pop.,  260,000. 

TAJAQiT,  ta'yi-sJas'.   See  Pbccakt. 

TAJIKS,  tk-th&af.  The  term  ap^ed  par- 
ticularly to  the  rural  populatitm  of  eastem 
Persia  and  graerally  to  tneir  r^resentatives 
and  congeners  scattered  fmnn  Ctmstantinople  to 
tiie  borers  of  China  and  from  Orenburg  to  the 
Indian  Ocean.  It  is  sometimes  more  of  a  de- 
scriptive than  a  racial  epithet.  There  are 
"mountain  Tajiks"  and  "Tajiks  of  the  Plain" — 
the  Galchas  (q.v.)  of  the  Pamir  being  also 
known  as  "mountain  Tajiks."  The  tajiks  are 
rather  above  tbe  average  in  hei^t,  brachy- 
cephalic,  and  show  traces  of  Toridsh  intermix- 
ture. Consult  Henry  Houssay,  Les  races  hu- 
momes  de  la  Perse  (Paris,  1887),  and  Ujfalvy, 
Let  Aryene  ou  nonf  et  au  sud  de  VHindou  Kouch 
(lb.,  1896). 
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TAJ  Tlf  AWAT.,  tilj  m&  fa&r  (Pen.,  crown  of 
Mahal).  A  mauBoleum  of  white  alabaster,  a 
mile  east  of  .^ra  (q.T.),  India,  built  (1629- 
60)  by  Sbafa  Jehan  aa  a  burial  place  for  hia 
faTorite  wife.  Mumtaz-i-Mahal.  It  ia  said  to 
have  cost  over  19,000,000.  The  building  is 
octagonal,  130  feet  ia  l«igth  and  width  and 
70  feet  hi^,  exclusive  of  the  dome,  which  rises 
100  feet  uxrre  the  main  mass.  Four  exquisite 
cylindrical  minarets,  133  feet  high,  mark  the 
oomers  of  the  superb  platform  00  which  it 
stands.  In  the  central  chamber,  above  the 
vault  containing  the  bodies  of  the  Emperor 
and  his  wife,  are  two  cenotaphs  surrounded  by 
an  alabaster  screen  of  delicate  open>work  in- 
laid with  proeioas  stones.  The  interior  is 
lighted  by  the  diffused  daylight  which  filters 
tiirough  the  translueoit  alabaStor  of  the  dome 
and  Ihrou^  windows  fitted  with  perforated 
alabaster  screois.  The  exterior  is  covered  with 
arabesques  and  passages  from  the  Koran  in 
inlays  of  precious  stones.  The  whole  edifice 
on  its  platform  is  set  in  a  foursquare  Inclosure 
adorned  with  a  magnificent  gateway  and  two 
mosques,  all  of  red  sandsttne  and  white  marble. 
The  Taj  is  unqnestiraimbly  the  most  beautiful 
edifice  of  tite  seventeenth  oentniy  in  any  land, 
and  the  supreme  schievenMot  of  McAammedan 
art  (q.v.). 

TA2ABE,  t&^&'b&,  HikojibS  Eekko  ( 1664- 
1739).  A  distinguished  Japanese  mathemati- 
cian, bom  in  Tokyo  (then  Yeddo).  He  was  the 
favorite  and  most  distinguished  pupil  of  Seki 
<q.v))  and  was  very  influenti^  in  making  the 
ffenri  (circle  principle),  or  native  Jiqianeee  cal- 
culus, known  to  his  countrymen. 

TAEAEA8EI,  t&^-hB'shd,  Kobekito, 
Babon  (1854-  ).  A  Japanese  financier, 
bom  in  Yeddo.  He  studied  in  America  in 
1867-68,  became  an  c^cial  in  the  Japanese  De- 
partment of  Agriculture  and  Commerce  in  1881, 
and  later  was  director  of  the  Patent  Bureau. 
Betwem  1802  and  191S  he  was  eimneeted  with 
tiie  Bank  of  Japan,  for  several  years  being  its 
governor.  After  1906  he  was  also  president  of 
uie  Yokohama  Specie  Bank.  He  visited  Eng- 
land and  America  twice  between  1904  and  19M 
to  arrange  loans  in  connection  with  the  Russo- 
Japanese  War,  and  for  his  sMTioes  was  created 
Baron  in  1907.  He  served  as  JOniBter  of  Finance 
in  1913-14. 

TAKATTTRA,  til'k&-he'r4,  EoooBO  (1864- 
).  A  Japanese  diplcmat,  bora  In  Iwate. 
He  held  several  minor  posititms,  was  Consul 
0«ieral  at  Kew  York  in  1887,  and  after  acting 
as  Minister  at  The  Hague,  Rome,  and  Vioina, 
and  as  Assistant  Foreign  Minister  (1809),  was 
Minister  at  Washington  (1900-05).  He  served 
as  the  junior  Japanese  plenipotentiary  at  the 
Portsmouth  Peace  Conference  in  1906.  Takahira 
was  created  Baron  in  1905  and  became  a  mem- 
ber  of  the  House  of  Peers  in  1906.  He  was 
appointed  Ambassador  to  Italy  in  1907  and 
served  in  the  same  capacity  at  Washington  in 
1008' -00 

TAKAMATSXT,  tft^kA-ndt'sQ.  The  capital 
of  the  Prefecture  of  Kagawa  in  Japan,  on  the 
north  coast  of  Shikoku  (Map:  Japan,  D  6). 
It  has  a  fine  landscape  garden  in  its  southern 
suburb.   Pop.,  1908,  42.578. 

TAKASaiTE,  U'k&  m&'ne,  Jokichi  (1864- 
).  A  Japuiese-American  chemist  He  was 
bora  in  Takaoka^  Japan,  and  graduated  (1879) 
as  a  chemical  aigineer  at  the  Univerri^  of 
lokyi^  afterward  studying  for  two  years  at  Glas- 


gow. In  1881  he  was  made  chief  chemist  of  the 
Japanese  Department  of  Agriculture  and  Com- 
merce and  later  was  Assistant  Commissioner  of 
the  Patent  Office.  In  1890  he  came  to  the 
United  States  and  established  a  research  labora- 
tory in  New  York  City.  He  gave  much  attention 
to  the  study  of  diaatatlc  ferments  and  pradueed 
takadiastase,  used  as  a  starch  digestant.  Witii 
Aldrich  be  also  isolated  adrenalin  (q.T.). 
Honors  came  to  Um  from  Japanese  and  other 
societies. 

TAXAKOBI,  Sajoo.   See  Saioo  Takakobi. 
TAKAO.    See  Takow. 

TAKAOKA,  Wkk-i/kk.  A  town  in  the  Pre- 
fecture of  Toyama,  central  H(mdi^  Japan,  10 
miles  by  rail  ntntheast  of  Kanacawa  (Map: 
Japan,  E  6).  It  mannfactores  dyes  and  hard- 
ware.  Pop.,  1908,  33,603. 

TAKASAXI,  unsk-Mfkt.  A  town  in  the 
Prefecture  of  Qumnta,  central  H<mdo,  Japan, 
situated  63  miles  by  rail  northwest  of  Tokyo 
(Map:  Japan,  F  S).  It  has  manufactures  of 
cotton  and  silk.  Pop.,  1898,  80,898;  1906,  39,- 
961. 

TAKASHOEA,  tifkA-shfrteA.  A  small  island 
of  Japan,  about  8  miles  southwest  of  the  en- 
trance to  the  harbor  of  Nagasaki  (Map:  Japan, 
J  2).  It  has  an  extensive  coal  mine,  which 
dates  from  the  middle  of  the  eighteenth  century. 

TAKATA,  tft-ka't&.  A  town  in  the  Prefecture 
of  Nii^ta,  north  Hondo,  Japan,  42  miles  by  rail 
north  of  Nagano.  It  has  extensive  manufac- 
tures of  cotton  goods  {iSmoi  Japan,  F  6).  Pop., 
1808,  20,816;  1908,  28,021. 

TAKSLKA,  tA-kmn&,  or  TAXILKAjr  (U- 
kirman)  STOCK.  A  small  linguistic  family 
of  Indians  in  southwestera  Oregon,  with  a  cul- 
ture similar  to  that  of  other  northera  CalifcMmia 
tribes.  Th^  were  reduced  to  a  single  represen- 
tative in  1910.  Consult  Sapir,  Amertoon  An- 
thropologiMt,  vol.  ix  (1907). 

TAZIN,  ta'k«n,  or  Gmj  Goat.  A  goatlike 
animal  (Budonaa  ttupioolor)  of  eastern  Tibet, 
allied  to  the  serow  (q.v.),  but  having  horns  (in 
both  texsB)  bent  at  right  angles. 

TAXOW,  or  TASAO,  t&'kou'.  A  viUage  on 
the  west  coast  of  Formosa,  thrown  open  in 
1864  by  the  Chinese  iar  foreign  resideoQce  and 
trade  and  continued  as  a  treaty  ^rt  by  the 
Japanese  (Map:  Japan,  D  9).  It  lies  20  miles 
south  of  Tainan  (q.v.),  with  which  it  is  con- 
nected by  rail,  and  on  the  edge  of  a  fertile  plain 
inhaUted  chiefly  by  immigrants  from  Ewang^ 
tung  and  producing  good  crops  of  ric^  sugar, 
etc  There  is  a  oonmerable  export  of  sugar. 
Fop.,  1911,  14,649. 

TAK-TI-KBSBA.    See  GmiPHON. 

TAK0,  ta'kSS'.  A  village  in  the  Province  of 
Chihli,  north  China,  near  the  month  of  the 
Pei-bo,  30  miles  east  of  Tientsin  (Map:  China, 
L  4).  It  is  known  for  its  strong  fortifications, 
which  were  taken  by  the  Briti^  and  French 
in  1860  and  by  the  allied  tnx^  on  June  17, 
1900,  daring  the  Boxer  uprising. 

TAKU,  taicSS.    See  Tlirkit. 

TASULLI.    See  Taculli. 

TAIiAZNO,  ti-lfi^ng.  See  IinK><;HimsB ; 
KuNos;  M0N8. 

T  ALA  VERA  DE  LA  BEIHA,  t&'U-vm  dk 
U  r&'^n&.  A  town  of  New  Castile,  Spain,  in  the 
modern  Province  of  Toledo,  83  miles  by  rail 
southwest  of  Madrid,  on  the  Madrid-Valencia 
de  AlcAntara  Railroad  (&Up:  Spain,  C  2).  It 
is  charmingly  rituated  on  the  rl^t  bonk  of 
the  Tagns,  which  is  here  qwnned  ^  a  quartw- 
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mile  bridge  of  35  arcbeB.  The  town  is  in  a 
fertile,  well-watered  •  valley  and  boastB  a  Bilk- 
weaving  induBtry,  impi^tant  potterieB,  and 
cloth,  hat,  leather,  soap,  and  varnish  factories. 
Pop.,  1900,  9990;  1910,  12,367.  An  important 
battle  took  place  here  July  27  and  28,  1809, 
in  which  WeUington  and  the  Spanish  forces 
d^eated  the  Frttich  under  Joeepn  Bonaparte, 
Jourdan,  and  Victor. 

TALBOT,  tftmt.    See  Houmi. 

TALBOT,  Abthcb Newell  (18S7-  ).  An 
American  civil  engineer.  He  was  born  at  Cort- 
land, III.,  and  was  educated  at  the  Universily 
of  IllinoiB  (B.S.,  1881;  C.E.,  1886).  He  en- 
gaged in  civil-engineering  work  and  made  in- 
TestigatioDB  oi  steel,  briw,  refinforeed  etmcrete, 
and  other  materials  of  eonstmetlon.  After 
1890  he  was  professor  of  municipal  and  Banitary 
engineering  and  in  charge  of  theoretical  and 
applied  mechanics  at  the  University  of  Illinois. 
TaJbot  served  as  preeid^it  of  the  Society  for 
the  Promotion  of  Engineering  Education  in 
1910-11  and  of  the  American  Society  for  Test- 
ing Materials  in  1913-14.  He  wrote:  The  Rail- 
woy  TroMition  Spiral  (3d  ed.,  rev.,  1901) ; 
Tetts  of  OoHcrete  (1900);  Te*U  of  Reinforced 
Concrete  Beams  (1909)}  Teatt  of  ColMmtu 
(1912) ;  Tetts  of  Reinforeed  (hnerete  BtUldimga 
under  Load  (1913). 

TALBOT,  Chabus,  twelfth  Eaju.  and  only 
Duke  of  Shbewsbuet  (1600-1718).  An  Eng- 
lish statesman.  He  was  the  son  of  the  elev^ui 
EarU  his  mother  being  the  notorious  Anna 
Maria  Brudenell,  the  mstresa  of  the  Duke  of 
Bnckinji^kam,  who  in  a  duel  killed  Charles's 
father.  He  was  educated  as  a  Roman  Catholic, 
but  after  the  Popish  Plot  attached  himself  to 
the  Anglican  church.  Although  a  prominent 
oflScial  at  the  coronation  of  James  IT  in  1685, 
he  was  one  of  the  seven  noblemoi  who  invited 
William,  Prince  of  Orange,  to  England.  He  was 
Secretary  of  State  for  Uie  noiihem  province 
from  1689  to  1690  and  again  in  1694,  on  the 
latter  occasion  being  made  &nigfat  of  the  Garter 
and  created  Marquis  of  Alton  and  Didce  of 
ShrewBbury,  In  1710  he  was  appointed  Lord 
Chamberlain  by  Queen  Anne,  in  1712  Ambas- 
sador to  France,  and  in  1718  Lord  Lieutenant 
of  Ireland.  Two  days  before  her  death,  in 
1714,  the  Queen  appointed  htm  Lord  High  Treas- 
urer.  Under  George  I  he  was  Lord  Chamberlain. 

TALBOT,  Henbt  Paul  (1864-  ).  An 
American  chemist.  He  was  bom  in  Boston, 
Mass..  and  graduated  in  1886  at  the  Massa- 
chusetts Insutute  of  Technology,  where  hy  1902 
he  had  become  professor  of  inorganic  and  ana- 
lytical chemiBtry,  with  charge  of  the  depart- 
ment of  chemistry  and  chemit^  engineering.  In 
1890  he  had  taken  his  Ph.D.  at  Leipzig.  During 
1892-94  he  lectured  on  chemistry  at  Wellesley 
CoIIe^.  He  published  many  papers  in  technical 
chemistry,  on  which  he  became  an  authority, 
and  Introduotorj/  Courae  of  QtMntitative  CAem- 
ioat  Analjftis  (1897) ;  Bibliography  of  the  Ana- 
lytioal  Chemistry  of  Mattganese  (1902);  The 
Electrolytic  Dissod^ion  Theory  (1906),  with 
A.  A.  Blanchard. 

TALBOT,  John,  first  Earl  of  Shbewsbubt 
<e.l388-1453).  An  English  general  of  Welsh 
descent.  Henry  V  appointed  him  Lord  Lieutra- 
ant  of  Ireland  in  1414,  where  he  was  engued 
in  subduing  Bome  of  the  septa  and  in  otiier  mili- 
taiT  operatiraiB.  In  1419  he  went  to  France 
and  took  an  active  part  at  the  ^ajres  of  Melun 
and  Meaux  and  in  the  battle  of  verneuil.  Jm 


1424  he  received  the  Order  of  the  Garter  and 
again  became  Lord  Lieutenant  of  Ireland  under 
Henry  VI.  In  1427  he  again  returned  to  France 
and  after  numerous  succeBses  in  Brittany  was 
taken  prisoner  at  Patay  in  1429  by  Joan  of  Arc. 
The  ransom  demanded  for  his  release  was  so 
hi|di  that  he  did  not  reg^  his  freedom  until 
1433  and  then  by  exehuige.  In  1448  he  was 
created  Earl  of  Shrewsbury  and  in  1446  Earl 
of  Waterford,  Lord  of  Dungarvan,  and  Steward 
of  Ireland.  With  the  exception  of  an  interval  of 
rule  in  Ireland  from  1445  to  1447,  the  rest 
of  his  life  was  sp^  in  France,  where  he  was 
killed  at  the  battie  of  Castillon  in  1453. 

TALBOT.  John  (1646-1727).  One  of  the 
early  Chur^  of  England  misaionaries  in  Amer- 
ica. He  was  rector  of  Freethem^  but  resigned 
his  livjng  to  come  to  America  with  tbe  first 
missionanes  sent  by  the  Society  for  the  Prop- 
agati<Hi  of  the  Gospel  He  was  the  founder 
and  first  rector  of  St.  Mar^s  Church,  Burling 
ton,  N.  J.,  and  labored  diligently  there  and  m 
other  Coloniea  There  is  considerable  eridence 
for  believing  that  he  was  consecrated  BiBhop 
by  tlie  Nratjurors  (q-v.)  in  1782,  AO  years  be- 
fore Seabunr  obtained  consecration  from  tike 
Scottish  bifUK^s.  Talbot  is  said  occasionally 
to  have  assumed  the  episcopal  dress  and  to  have 
administered  confirmation  privately.  In  1724 
be  was  forbidden  to  officiate  because  he  refused 
to  take  the  oatii  of  allegiance.  (Consult  Hills, 
John  Talbot,  the  First  Bishop  of  Jforth  America 
(Trentmi,  1878),  and  id..  History  of  the  Church 
in  BurUnaton  (2d  ed..  ib..  1886). 

TALBOT,  RicHABD,  DuEB  and  Eaxl  or  Tn* 
CONN  EX.  See  Ttbooknxl,  Bichabd  Talbot, 
Duke  and  Earl  of.  4 

TALBOT,  Silas  (1751-1813).  An  American 
naval  officer,  bom  in  Dighton,  Mass.  He  was 
engaged,  as  a  boy,  in  the  coasting  service  and 
in  June,  1775,  after  the  outbreak  of  the  Revolu- 
tionary War,  entered  the  American  army  aa 
lieutenant,  serving  at  Boston  and  becoming  a 
captein  of  infantry  in  January,  1770.  At  NeV 
York  in  1776  he  made  an  attempt,  by  means  of 
s  fire  ship,  to  destroy  a  part  of  the  En^ish 

Suadron  in  tbe  harbor,  and  on  Oct.  7,  1777, 
ngress  promoted  him  to  the  rank  of  major. 
He  was  wounded  (Oct.  23,  1777)  at  Fort  MifBin, 
served  with  gallantry  at  Butt's  Hill  (Aug.  29, 
1778),  and  on  Oct  28,  1778,  in  command  of  a 
small  sloop,  captured  off  Ne^mrt  the  British 
blockading  schooner  Pigot.  For  this  he  was 
eommisBimied  lientoiant  eolond  1^  CongreBs  on 
November  14.  He  became  a  eaptain  in  the 
United  States  navy  Sept.  17,  1779,  and  was 
directed  to  protect  the  IXHig  Island  coast  and 
to  keep  General  Gates's  communications  open. 
In  May,  while  in  command  of  the  Pigot  and 
tbe  Argo,  he  captured  tbe  British  schoon^ 
Lively  and  two  privateers,  and  subsequently  de- 
feated and  captured  the  King  George  and  tbe 
Dragant  the  latter  "^ter  a  four  hours'  battle. 
He  was  taken  by  tbe  Britidi  in  1780  and  treated 
with  severity,  being  confined  in  the  prison  ship 
Jersey  and  afterward  in  the  Old  Sugar  Hons^ 
and  then  being  taken  to  England,  where  be  was 
exchanged  in  1781.  After  the  war  he  was  a 
member  of  Congress  (1793-94).  The  frigate 
Constitution  (q.v.)  was  built  under  his  super- 
visitm  and  in  1799  was  bis  flagship  during  a 
cruise  in  the  West  Indies.  Owin^  to  a  dispute 
vrith  Commodore  Truxlun  eonoemmg  priority  in 
rank,  be  refligned  in  1801.  Consult  Tuckerman, 
The  Life  of  Silaa  Talbot  (New  Toric,  1860). 
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TAXBOT,  WnxiAic  Henbt  Fox  (1800-77). 
An  Eagtish  photographer  and  philologist,  known 
as  one  of  the  pioneers  in  photograjphy.  He  was 
educated  at  Cambridge  ana  for  a  short  time  was 
member  of  Parliament  for  Chippenham.  The 
flrrt  problem  to  attract  bis  attention  was  that 
of  fixing  shadows,  and  by  patient  research  he 
was  gradually  led  to  the  discovery  of  a  proceea 
of  obtaining  and  fixing  sun  pictures.  Un  the 
dissemination  of  a  report  as  to  Daguerre's  suc- 
cesses in  the  same  field,  Talbot  secured  his  just 
rights  by  publishing  a  paper  ( PhU.  Mag.,  March, 
1839)  in  which  the  successive  steps  of  his  in- 
vestigation and  their  result  were  detailed,  lliis 
process  was  subsequently  improved  by  bis  in- 
vention (1841)  of  the  calotype  process.  His 
discoveries  and  inventions  in  phot<^apby  are 
described  in  his  Pencil  of  Jfatttre  (1844-46). 
In  later  life  he  devoted  himself  to  the  study 
of  philology  and  arctueolwy  and  was  one  of 
the  first  to  read  the  cuneiform  inscriptions  of 
Nineveh.  Among  bis  works  are:  Bermet,  or 
Claaaioai  atUt  Antiquaritm  Bewarchet  (1828- 
89) ;  IUH9traHon€  of  the  Antiquity  of  the  Book 
of  Otf^iena  (1839) ;  and  a  work  on  English 
BtptntOogiea  <1846).  See  CAUrvm;  Paonw* 
a&pHT. 

TALC  (Fr.  talc,  Sp.  taloo,  talque,  from  Ar. 
talq,  talc).  A  silicate  of  magnesium  containing 
a  small  percentage  of  water.  It  has  a  pearly 
or  semimetallic  lustre,  is  soft,  and  is  silvery 
white  to  gray  or  great  in  color.  Talc  seldom 
occurs  in  ciTstals,  and  its  system  of  crystalliza- 
tion is  still  in  doubt;  it  ia  usually  found  in 
foliated  or  granular  masses.  Talo  is  an  exeeed- 
in^y  common  mineral  and  in  some  regions  is 
found  in  large  beds.  The  granular  massive 
varieties  are  commonly  known  as  soapstone  and 
find  extensive  use  in  commerce  as  slabs  for 
hearthstones,  mantels,  sinks,  etc.,  and  when 
powdered,  as  a  pigment,  in  paper  making,  as  a 
lubricator,  for  dressing  skins  and  leather,  etc. 
The  fine  sruiutar  or  cryptoerysttUline  varieties 
are  used  for  marking  purposes  under  the  name 
of  French  chalk.  In  1913,  149,271  tons,  valued 
at  $1,280,020,  were  mined  in  the  United  States. 

TALCA,  tarn.  A  province  of  Chile  (Map: 
Chile,  E  6).  Its  area  is  3834  square  miles. 
It  is  mountainous,  with  the  Andes  in  the  east 
and  the  lower  coast  range  in  the  west,  and 
the  central  portion  is  covered  with  plains  inter- 
spersed with  low  hills.  The  mountains  are  wdl 
wooded,  and  the  interior  is  vary  fertile.  Wheat 
is  the  chief  agrienltural  product,  and  grasing  is 
carried  on  extensively.  Fop.,  1907,  I8246S; 
1910,  182,730. 

TALCA.  The  capital  of  the  Province  of 
Talca,  Chile,  on  the  left  bank  of  the  Claro 
River,  a  tributaiy  of  the  Maule,  140  miles  south 
of  Santiago  on  the  Santiago-OmcepciOn  Railway 
(Mi^>:  dme,  E  6).  It  has  a  vanable  and  dis- 
agreeable climate.  The  chief  Industrr  is  the 
weaving  of  ponohca  (woolen  blankets).  Pop., 
1903,  43,331;  1912  (est.),  39,097. 

TALCAETTANO,  tai'kA-w&'nA.  A  seaport  of 
Chile,  on  the  Pacific  coast,  9  miles  north  of 
Concepci6n.  The  town  is  located  on  a  p^iinsula 
which  partly  incloses  an  excellent  harbor,  the 
entrance  of  which  is  protected  by  the  island  of 
Quiriquina  and  a  breakwater.  Government 
arsenals  Mid  dockyards  are  located  here.  Tal- 
cahnano  wilt  be  the  Pacific  terminus  of  the 
transc<mtlnental  railway  from  Bahia  Blanca,  Ar- 
gentina. Wheat  nown  in  the  interior  provinces 
of  Santiago  and  Valdivia,  with  which  the  town 
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has  railway  connection,  is  exported.  Pop., 
1912,  16,261.  Talcahuancr  was  founded  as  a 
military  post  in  1780  and  was  almost  totally 
destn^red  by  an  earthquake  in  1836. 

TALO  BOCK.   See  Soapstone. 

TALBNT  (Lat.  fofentam,  from  Gk.  rAXe^rof, 
ttUantOH,  talent,  weight,  balance;  properly,  a 
supporter,  as  connected  with  rXqFai,  tlenai, 
to  bear,  support,  Lat.  tollero,  to  lift,  Skt. 
tuld,  balance).  The  maximum  unit  of  weight 
and  value  among  the  later  Greeks;  the 
equivalent  of  60  min«  or  6000  drachmfe.  In 
the  HouKric  poems  the  word  is  used  to 
signify  a  small  weight  of  gold  (two  talents 
are  worth  leaa  than  a  nandaome  bronze 
caldron ) .  While  the  name  is  Greek,  the  weight 
came  from  Babylonia  and  Phoenicia.  There  a 
system  of  60  shekels  to  a  mina  (q.v.)  and  60 
minte  to  a  talent  was  employed  in  early  times 
and  in  two  forms,  a  common  and  a  royal,  the 
latter  being  about  one-twentieth  heavier  than 
the  common.  Furthermore,  lioth  forms  had  a 
heavy  and  a  liriit  system.  Moreover,  in  weigh- 
ing gold,  60  shekels  were  reckraied  to  a  mina, 
or  3000  instead  of  3600  to  a  talent.  For  silvN*, 
again,  a  new  standard,  was  introduced,  so  ar- 
ranged that  while  the  ratio  in  value  of  irilver 
to  gold  was  1  to  13V&,  the  ratio  of  weight  should 
be  1  to  10  (Babylonian)  or  1  to  15  (Phtenician). 
The  royal  forms  seem  also  to  have  varied  at 
different  times.  Hie  Greeks,  in  borrowing  these 
systems,  naturally  varied  th^  somewhat,  and 
we  therefore  find  considerable  variety  amtmg 
the  different  Oredc  atatM.  A  venr  slight  varia- 
tion in  the  weight  of  the  shdEel,  or  drachma, 
would  make  a  large  difference  in  the  taloit. 
Of  the  chief  Greek  systems  the  .^ginetan  is  not 
exactly  identical  with  any  of  the  Eastern  stand- 
ards, but  is  perhaps  connected  with  a  Babylonian 
royal  form,  and  at  any  rate  seems  to  have  been 
adapted  to  the  trade  of  ^gina  with  Asia  Minor. 
This  talent  weighed  about  37.8  kit(^ains.  The 
otheor  CMnnum  standard  was  the  Euboic-Attic 
with  a  talent  of  about  26  kilograms,  whid  has 
been  usually  connected  with  the  common  lig^t 
Phcenician  standard,  though  recent  writers  pre- 
fer to  connect  it  with  the  Babylonian.  In  Athens 
this  was  used  in  reckoning  money,  while  in  the 
market  a  talent  of  about  37  kilt^^ms  was  em- 
ployed. The  value  of  the  Attic  silver  talent, 
which  was  not  a  coin  but  a  sum  of  money,  was 
about  $1080.  Consult  the  article  "Pondera," 
in  William  Smith,  A  Diotionary  of  Oreek  cmd 
Romtm  Antiquities,  vol.  li  (3d  ed.,  Limdon, 
1891),  and  G.  F.  Hill.  Handbook  of  Greek  and 
Roman  ooine  (ib.,  1899).  See  DbaohicA;  Mina; 
Shekel. 

TALSNTI,  tA-lto't«.  The  name  of  two  Flor- 
entine architects,  father  and  son.  Francesco 
Taxenti,  the  father,  was  probably  bom  about  1305 
at  Pontelieve,  near  Florence,  and  was  employed 
as  early  as  1329  on  the  cathedral  of  Orvfeto. 
He  appears  to  liave  succeeded  Taddeo  Gaddi  as 
architect  of  the  campanile  of  the  cathedral  of 
Florence,  begun  by  Giotto  (q.v.),  of  which  he 
built  the  upper  three  stories.  In  1555  he  ms 
employed  to  make  a  new  and  enlarged 
design  for  the  nave  of  the  cathedral,  which  was 
built  after  his  model  and  nearly  completed  at 
his  death  (c.l370). 

His  son  SncoHE  assisted  him  in  preparing  the 
modd  and  in  1375  was  appointed  chid  architect 
of  the  cathedral.  In  assoi^tion  with  Benei  dl 
Clone,  Simone  designed  the  Logria  d^  Land 
and  supervised  the  greater  part  u  its  erectimi. 
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B»  also  designed  the  lower  part,  at  least,  of  the 
ffranary  church  of  the  Or  San  Michele.  The 
oates  of  his  birth  and  death  are  not  known. 

•TALE  OF  A  TUB.  1.  A  comedy  bj  Ben 
Jonaoo,  licensed  in  May,  1633,  and  printed  in 
folio  in  1040.  2.  A  religious  satire  by  Jona- 
than Swift,  pablished  anonymoiisly  in  1704. 
It  deals  with  the  various  alterations  which  three 
brothers  make  in  the  coat  which  their  father 
has  bequeathed  to  than.  Peter  stands  for  tlie 
R<»Dan  Catholic  church,  MMtin  for  the  Lu* 
therans,  and  Jack  (from  Jdlai  Calvin)  for  the 
extreme  Protestants. 

TAI.E  OF  TWO  CITIES,  A.  An  historical 
novel  by  Charles  Dickens,  first  published  serially 
in  All  the  Year  Round  in  1859,  and  later  in  bock 
form.  Its  scene  is  laid  partly  in  London  and 
partly  in  Paris  during  the  Preneh  Bevdutittt. 
See  Dei-abob,  TEtsftsB. 

TAIiE  SAP.   See  Tonlx  Sap. 

TALBS^HKN  (from  Lat.  taUa,  nan.  pL  of 
talis,  such,  from  the  initial  word  in  the  summons 
of  the  original  Latin  phrase  talea  de  ctrowiMtim- 
t^ms,  such  of  the  bystandere  +  dig-  nten). 
Men  called  to  supply  a  deflcienV^  in  the  num- 
ber of  jurors  in  a  pand.  In  some  jurisdic- 
tions a  list  of  competent  men  is  k^t  by  tiie 
proper  <^cial8  for  tUs  pnrpoae,  and  in  many 
States,  in  an  emergmcy,  the  court  may  call  iip<m 
bystander^  to  fill  ttie  pand.  Jurors  thus  sum- 
numed  are  called  talesmen.   See  Just. 

TAI.E8  OF  A  OBANDFATEEB;  A  col- 
leotion  of  historical  pictnres,  by  Sir  Walter 
Scott,  of  England,  Scotland,  and  ^ance. 

tai.es  of  a  tbavzlbb.  a  series  of 

sketches  and  stories  by  Washington  Irving 
(London  and  New  York,  1824).  ue  scenes  of 
«4iidi  are  laid  in  En^aad  and  Franoe. 

TAI.B8  OF  A^VAYSIDE  ZNH.  A  ooUee- 
tion  of  poetical  narratives  by  Heniy  Wadsworth 
Longfellow  (q.v.),  published  in  three  parts  in 
1863,  1872,  and  1873,  later  combined.  The  Way- 
aide  Inn  was  an  old  tavern  at  Sudbury,  Mass., 
where  three  of  the  characters  of  the  7*al««  sp«it 
their  summers — T.  W.  Parscms.  Luigi  Mcmti,  and 
Daniel  Treadwell  (oq-v.).  The  other  persons  in- 
troduced include  Ole  Bull  <4.v.)  as  the  Musi- 
dan,  Israel  Edrdii  as  the  Spanish  Jew,  and 
Heniy  Ware  Wales  as  tiie  Studoit. 

TA£ES  OF  KT  lANDI^BD.  The  name 
given  by  Sir  Walter  Soott  to  four  different  sets 
of  his  novels.  Their  publication  was  b^un  in 
1816  under  the  fictitious  editorship  of  Jedediah 
Cleishbotham  (q.v.).  The  first  set  contained 
The  Black  Dusarf  and  Old  Mortality;  the  seocmd 

(1818)  .  The  Beort  of  MiOlothMm;  the  third 

(1819)  ,  The  Bride  cf  Lammermoor  and  The 
Legend  of  MofUnue;  and  the  fourth  (1832), 
VowKt  Bohert  of  Porte  and  Oaetle  Dcmgeroua. 

TAIiES  OF  THE  CBUBAPEBS,  The  name 
given  by  Sir  Walter  Scott  to  The  Betrothed  and 
The  Talieman  (1825). 

TAIiES  OF  THE  OBHU.  A  series  of 
Oriental  stories,  modeled  on  the  Arabian  Nighte, 
by  James  Ridley,  published  in  London  in  1764. 

TALFOTTBD,  tftl'fSrd,  Sm  Thohas  Noon 
(1795-1854).  An  English  lawyer  and  author, 
bom  at  Beading  In  Berkshire.  He  studied  law 
with  Joseph  Chitty  (q.v.)  and  was  called  to  the 
bar  at  the  Middle  Temple  (1821 ) .  He  was  even- 
tually elected  to  the  bench  in  the  Court  of  Com- 
mon Pleas  (1849).  His  famous  case  was  a  de- 
fense of  Edward  Moxon,  who  was  prosecuted  for 

f publishing  Shelley's  Quern  Mab.  Entering  Par- 
iammt  in  1836,  he  championed  the  copyright 


bill  ( 1837 ) ,  which  he  himself  had  introduced.  In 
recognition  of  his  service  Piokwide  was  dedicated 
to  hun.  With  Lamb  his  name  is  especially  asso- 
ciated by  Letters  of  Charles  Lamb  ufith  a  Sketch 
of  hie  Life  (1837)  and  Pinal  Memoriale  of 
Charlee  Lamb  (1848).  In  1875  these  two  books 
were  published  together  under  the  title  Memoirs 
of  Charles  Lamb.  They  have  since  been  edited 
Percy  Fitzgerald  (London,  1892).  Talfourd's 
great  literary  success  was  Ion,  a  tragedy  per- 
formed by  Macready  (May  26,  1836).  It  was 
followed  by  The  Athenian  Captive  (1838)  and 
Glencoe  (1840).  Consult  the  Tragedies  (Rout- 
ledge's  Pocket  Library,  New  York,  1889) ;  Criti- 
col  and  Miscellaneous  Writings  (Philadelphia, 
1842) ;  his  essays  in  Modem  British  Essayists, 
voL  vii  (ib..  1848-50) ;  and  A  Memoir  of  Mr, 
JueOoe  Talfmird  (London,  1864). 

TALIAFBBBO,  t41'y&-fer'r«,  Mabed  (1887- 
).  An  American  actress,  bom  in  New  York 
Cify.  She  first  appeared  on  the  stage  wheo  two 
years  old  and  played  child  JMrts  with  J.  A.  Heme 
in  8hore  Aoree,  and  with  Chauncey  Olcott.  She 
first  attracted  notice  as  Esther  Ansdl  in  The 
Children  of  the  Ghetto  (1699).  Other  rAlee 
induded  Lovey  Mary  in  ifrt.  Wiggs  of  the 
Cabbage  Patch  (1903);  Polly  in  Polly  of  the 
CircHe  (1907),  a  great  suooesa;  Edith  in  My 
Man  (1010).  In  1918-14  ahe  played  in  Young 
Wiedom.  Her  dater,  Edith  TauAnsBO,  also  be- 
came known  as  an  actress. 

TALIAFEiaiO,  tAFI-v9r,  WiLUAH  Booth 
( 1822-98 ) .  A  Confederate  soldier,  bom  at  Belle- 
ville in  Gloucester  Co.,  Va.  He  attended  Harvard 
011^  and  graduated  at  William  and  Mary 
CoU^  in  1841.  At  the  be^nuing  of  the  Civil 
War  he  was  made  a  colond  in  the  provisional 
Army  of  Viri^ia.  He  participated  in  most  of 
tiie  battles  fou^t  by  the  Army  of  Northern 
Vir^oia  ^rior  to  March,  1863,  and  was  pro- 
moted brigadier  general  in  Mardi,  18^.  In 
March,  1863,  he  was  put  in  conmiand  of  the 
district  of  Savannah,  (Ja.  In  the  following 
July,  at  the  time  of  tiie  desperate  attacks  on 
Fort  Wagner,  he  was  in  command  of  the 
defenses  on  Morris  Island  and  in  August  of 
those  on  Jamea  Island.  In  1864  he  oonunanded 
the  Seventh  Solitary  District,  comprising  a  part 
of  South  Carolina,  and  in  December  was  given 
command  of  the  entire  State.  He  was  promoted 
major  general  Jan.  1,  1866.  After  the  war  he  re- 
sumed the  practice  of  law  and  served  for  10 
years  in  the  Virginia  House  of  Delegates. 

TA-UXN-WAir,  tft^I•«n'w&n^  A  ba^  on  the 
east  coast  of  the  Liaotung  Peninsula  in  Man- 
dmria  (Map:  China,  M  4).  It  is  deep,  roomy, 
ice-free  throu^bout  tiie  year,  and  protected  at 
the  entrance  by  two  Islets.  At  ite  head  lies  the 
port  of  Dalny  (q.v.),  or  Tairen.  Ta-lien-wan 
with  the  surrounding  territory  was  leased  by 
China  to  Russia  in  1898  and  surrendered  to 
Japan  in  1905. 

TATiTESTN,  tfill  dn.  A  British  bard,  who  is 
supposed  to  have  lived  about  the  middle  of  the 
sixui  cmtury.  Nothing  definite  is  known  as  to 
his  career,  and  some  scholars  hold  that  he  is  a 
mythical  perscmage.  According  to  legend  he  was 
called  "the  chief  of  the  bards."  The  "Book  of 
Tatiesin"  contains  56  poems,  which  were  for- 
merly attributed  to  Taliesin.  All  are  now  gen- 
erally believed  to  be  of  a  later  date.  Consult 
W.  F.  ^ene,  The  Four  Ancient  Books  of  Wales 
(2  vols.,  Edinburgh,  1863),  in  which  the  "Book 
of  Taliesin"  is  included;  for  the  legends.  Lady 
Charlotte  Guest,  Mabinogion  (London,  1902). 
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TALIPES,  tUt-pSs.   The  teehniesl  tenn  lor 

clubfoot  <q.T.). 

TALIPOT  PALU  (Hind.  talpAt,  from  8kt. 
t&lapatra,  palm-tree  leaf,  from  tola,  palm  tree 
+  patra,  leaf),  Great  Fan  Palm  (Corypha 
umhraovlifera) .  The  noblest  palm  of  the  East 
Indies,  a  native  of  Ceylon,  Malabar,  etc.  Its 
■trai^t  cylindrical  ^unk,  40  to  80  feet  high,  is 
crowned  with  a  tnft  of  enormous  palmate  {Wiited 
leaves,  divided  near  the  outer  mar^  into  num«r- 
oas  segments,  and  united  to  the  trunk  by  q>iny 
leafstuks.  The  leaves  are  usually  about  10  to 
20  feet  in  diameter,  exclusive  of  the  leafstalk, 
which  is  7  or  8  feet  long.  At  the  age  of  30 
or  40  years  the  tree  produces  a  long  pyramidal 
cluster  of  whitish  flowers,  rising  to  the  hei^t 
of  30  feet  from  the  midst  of  its  crown  of  leaves, 
and  dividing  into  dmirfe  Alternate  branches,  the 
lower  of  which  sometimes  extend  laterally  20 
feet.  After  maturing  the  nnmorous  riobose 
fruits  (about  1%  inches  in  diameter)  the  tree 
graerally  dies.  ITie  leaves  are  used  for  covering 
Houses,  for  making  tents,  and  for  many  other 
purposes.  The  leaves  of  this  palm  are  used  in 
Malabar  for  wrifiing  upon,  characters  being 
traced  with  an  iron  style.  They  are  prepared 
for  this  by  boiling,  drying,  damping,  rubbing 
and  pressing.  The  soft  coitral  part  of  the  Bbem 
yields  a  kind  of  sago.  The  large  ivory-like  seeds 
are  used  for  making  buttons,  ornaments,  etc. 

TALISAT,  ta'l^sl^  A  town  of  Cebfl,  Philip- 
pines, situated  6  miles  southwest  fum,  Cdl>fi, 
near  Lipata  Point.   Pop.,  1903,  13,636. 

TAT.TfllTAW,  talls-mon  or  tfil^  (Sp..  Portug. 
taliaman,  from  Ar.  tilaam,  tuUam,  tilitm,  pL 
tilaamCn,  t&lisman,  from  Gk.  riXM/ta,  telesma, 
consecrated  object,  talisman).  In  its  strict 
sense,  a  qieeies  of  diarm,  consisting  of  a  figure 
ei^p«ved  oa  metal  or  stone  when  two  planets  are 
in  conjunction  or  when  a  star  is  at  its  culminat- 
ing point,  and  suj^MMsd  to  exert  some  protective 
influence  over  the  wearer  of  it  by  keeping  away 
diseases  or  bringing  luck.  While  the  proper  dis- 
tinctive character  of  the  talisman  thus  resides 
in  its  astrological  character,  in  common  usage 
the  terms  "talisman"  and  "amulet"  (q.v.)  are 
synonymous,  referring  to  any  object  used  as  a 
charm  against  evil  spirits  or  evil  influences. 
Consult  Elworthy,  The  Et4l  Eye  (LondMi,  1895), 

TALISMAN,  The.  A  novel  by  Sir  Walter 
Scott,  publiflhed.  with  The  Betrothed,  in  June, 
1825..  The  action  takes  place  in  Palestine  dur- 
ing the  Crusades. 

TAT.TTE,  tant.    See  Mankiiv. 

TALKING  HACHINE.  An  apparatus  de- 
signed to  reproduce  vocal,  musical,  and  other 
sounds  from  appropriate  records  or  by  combina- 
tion of  various  elements  sounda  in  some  me- 
chanical form.  The  reproduction  of  human 
speech  has  been  a  problem  that  has  appealed  to 
physicists  and  investigators  for  many  years, 
but  Uie  complexify  of 'sounds  due  to  minute 
variations  in  pitch,  as  shown  in  the  overtones 
as  well  as  in  the  anqilitude  of  the  vibrations, 
has  rendered  this  a  difBcuIt  accomplishment. 
In  the  phonograph  (q.v.)  tiie  vibratory  move- 
ment of  a  diaphragm  was  transferred  through 
the  cutting  styiiu  to  a  cylinder  covered  with  tin 
foil,  and  when  this  operation  was  reversed,  a 
corresponding  movement  of  the  same  or  another 
diaphragm  resulted  in  the  reproduction  of  the 
original  sound.  The  improvement  of  the  phono- 
graph, especially  the  use  of  a  wax  record  cylin- 
der or  disk,  has  made  possible  a  wide  variation 
of  its  applications.   It  has  been  used  to  record 


sound  reproduction  for  record,  for  the  transmis- 
sion of  intelligence,  for  use  in  dictation  and 
transcribing,  and  in  the  rendering  of  vocal  and 
instrumental  music.  In  each  of  these,  as  well 
as  in  other  fields,  talking  machines  have  been 
developed  especially  adapted  for  the  purpose  in 
view,  and  tney  have  become  wldd^  emplt^ed 
and  with  considerable  suooett.  Tne  greatest 
vocal  artists  of  the  (mera  and  concert  stage 
have  recorded  their  voices  for  reprodnetton  in 
this  way.  Instruction  in  modem  languages, 
with  the  aim  of  securing  the  proper  pronuncia- 
tion and  accent,  thus  can  be  carried  on,  and 
records  of  notable  vocal  utterances  can  not  only 
be  made  perman«it,  but  can  be  reproduced  prac- 
tically without  limit  through  the  manufacture 
of  wax  disks  or  cylinders  on  which  the  original 
record  has  hem  uupressed.    See  Guihvhonx; 

GSAPHOPHONE;  PhOKOUAPH. 

XALXASE^A  A  city  and  the  county  seat 
of  Talladega  Co.,  Ala.,  60  miles  by  rail  east  of 
Birmingham,  on  the  Southern,  the  Birmingham 
and  Atlantic,  and  the  Louisville  and  Nashville 
railroads  (Map:  Alabama,  C  2).  It  is  the  seat 
of  State  schools  for  the  deaf,  dumb,  and  blind; 
of  Tallad^  College  (Congr^ational),  an  in- 
stitution for  colored  students;  of  the  Alabama 
^nodical  College  for  Young  Ladies  (Presby- 
terian) ;  and  of  a  Presbyterian  Orphans*  Hmne. 
It  contains  a  Cam^e  library,  'nlladega  has 
cotton  mills,  cottonseed-oil  mills,  a  chemical 
plant,  foundries  and  machine  shops,  and  manu- 
factures hosiery  and  fertilizers.  It  is  a  market 
for  white  marble.  Tlie  city  adopted  the  commis- 
sion form  of  sovemmmt  in  1011.  On  the  site 
of  Talladwa  General  Jadcson,  at  the  head'of 
2000  men,  defeated  a  force  of  1000  Oeek  Indians 
on  Nov.  0,  1813,  the  Indians  losing  about  300 
and  the  Americans  15  killed  and  §6  wounded. 
Pop.,  1900,  S0S6;  1910,  68M. 

TALT.AHAS^SBE.  The  capital  of  Florida 
and  the  county  seat  of  Leon  County,  165  miles 
west  of  Jacksfmville,  on  the  Seaboard  Air  Line 
and  the  Georgia,  Florida,  and  Alabama  railroads 
(Map:  Floriu,  B  1).  It  is  finely  situated  on  an 
eminoice  in  the  vicinity  of  several  picturesque 
lakes  and  has  wide  and  beautifuJly  shaded 
streets.  The  Florida  State  College  for  Women 
(occupying  a  site  overlooking  ttie  city),  the 
Florida  State  Normal  and  Industrial  College 
for  colored  students,  the  Lincoln  Hi^  Schom 
for  colored  students  and  the  Leon  CJotmty  Hi^ 
School  are  the  leading  educational  institu- 
tions. The  State  Library  has  9500  volumes,  and 
there  are  also  in  the  city  the  Supreme  Owrt  Li- 
braiy,  with  more  than  7000  v^rfumes,  and  the 
David  S.  Walker  library  (formerly  the  Univei^ 
sity  Library),  with  6000  volumes.  Other  prmBl- 
nent  features  ore  the  State  Capitol,  the  ooonty 
courthouse,  the  post  office,  and  several  parka 
The  district  produces  cotton,  tobacco,  and  sugar 
cane  and  has.  dairying  and  stock-raising  inter- 
ests. (!k>tton8eed  oil,  lumber,  naval  stores,  iron 
products,  and  cigars  constitute  the  principal 
mannfaetnres.  Tallohaasee  was  laid  out  in  1824 
on  a  site  selected  one  year  earlier  as  Hbe  seat  of 
the  Territorial  government  and  was  incorpcvated 
as  a  city  in  1827.   P<m.,  1900,  2081 ;  1910,  S018. 

TALL  BtnLDINGS.  See  Stkl  SraoxTOir 
CoNarauonoR. 

TALLEHANT  DES  KftAUZ,  tAl'mail'  d4 
Tk't/,  GltDfiON  (1619-92).  A  French  writer, 
bom  at  La  Rochelle  and  connected  wiiii  the  fa- 
mous Rambouillet  family.  He  took  his  d^rees 
in  law,  but  refused  to  go  into  the  mogiitraoy. 
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He  ottployed  hie  leisure  in  literary  work,  wrote 
verses  in  the  taste  of  the  time,  and  began  a  trag- 
edy of  (Edipe.  He  is  chiefly  r^embered  by  Ids 
Hittoriettet,  a  series  of  biograjAical,  anecdotal, 
and  character  sketches  of  c<Hitemporatie8.  Li{^t, 
witty,  cynical,  lees  reetrained  than  modem  taste 
demands,  they  are  an  invaluable  document  of  the 
period  and  particularly  of  tlw  Hdtel  de  Ram- 
bouillet.  I^ey  have  been  collected  hy  Mon- 
merqud,  Levavasseur  ( 1840 ) ,  and  Techener 
(1660).  Tallemant  also  began  the  MimoiTea  de 
la  r^gmoe  tPAnne  tTAutrioke,  intended  to  throw 
light  upon  the  administration  of  Cardinal  Maza- 
rin.   Tiieae  have  not  come  down  to  us. 

TALLETBAVB-FftBlOOBD,  tA'l&'ran^pA'- 
r^gAr',  Ohabus  Maubicc,  Duke  de,  Pbircb 
OF  Bbnkvbnto  (1764-1838).  A  French  states- 
man, bom  in  ^.rls.  His  father  was  an  aOeer 
in  tiie  Frendi  army  and  fouriit  through  the 
Seven  Tears'  War.  Charlea  Maurice  was  the 
eldest  9oa;  on  account  of  an  accident  in  infancy 
which  rendered  him  lame  for  life,  he  was  trained 
for  the  Church  at  Saint-Sulpioe,  the  Sorbonne, 
and  Rheims.  He  showed  brilliant  talmts,  but 
neither  moral  purpose  nor  a  calling  for  the 
Church.  He  obtain«Ml,  however,  several  ecdesi- 
aaticat  benefloes,  amcmg  them  the  abbacy  of 
Saint-Denis  in  the  diocese  of  Rheims  (1775) 
in  the  year  of  his  ordination.  Appointed  agent 
general  for  the  clergy  in  1780,  a  lucrative  and 
important  post  whidi  brou^t  him  into  close 
connection  with  the  government,  he  began  a 
serious  apprenticeship  in  public  buunees,  but  led 
a  notoriously  licentious  life.  In  1788  hie  ad- 
ministrative abilities  secured  for  him  tiie  bishop- 
ric of  Autun.  As  representative  oi  his  diocese 
in  the  States-General  of  1789,  he  favored  uniting 
yriHb  the  lliird  Estate  and  thus  won  the  good 
will  of  the  popular  party.  He  was  one  oi  the 
commission  to  draw  up  a  constituticm  tw  the 
nation.  He  assisted  in  framing  the  Declaration 
of  Rights,  proposed  (Oct.  10,  1780)  the  confis- 
cation of  Church  property  as  belonging  of  ri^t 
to  the  nation,  and  on  Feb.  16,  1700,  beoame  Pres- 
ident of  the  National  Assembly.  He  was  among 
the  first  of  his  order  to  take  the  oath  to  obey  the 
constitution  and  urged  the  elugy  of  hit  diocese 
to  follow  his  sample.  Exoommnnieated  by  the 
Pope,  he  was  compelled  to  resign  his  biribopric. 
In  January,  1792,  Talleyrand  was  sent  to  Lon- 
don in  a  semioflBcial  capaci^,  tiie  object  being 
to  conciliate  England.  It  was  suspected  that  he 
was  a  person  "disposed  to  serve  the  King," 
and  he  was  put  on  the  list  of  imigr^.  He  re- 
mained in  England  until  January,  17S4,  then 
spent  more  than  a  year  in  the  United  StateB,  and 
after  the  fall  of  the  Terrorists  procured  the  revo- 
cation of  his  banishment  and  in  March,  1796, 
reentered  Paris,  having  paved  the  way  for  a 
favorable  reception  by  a  series  of  adroit  and  ju- 
dicious intrigues.  He  attached  himself  to  the 
gronp  of  constitutionalists  and  in  1797,  mainly 
through  Madame  de  StaSl's  influeoc^  was  named 
Minister  of  Foreign  AfTaira. 

Talleynuid  shnwdly  saw  the  rignlflcaaoe  of 
the  rise  of  N«^leOn  Bonaparte,  attached  himself 
to  the  young  Oorsican,  and  became  his  ally  and 
confidant  in  the  ooup  of  the  18Ui  Brumaire, 
when  the  Directory  was  overthrown.  After  this 
Talleyrand,  who  had  been  reappointed  Minister 
of  Foreign  AfTairs  by  Bonaparte,  directed  his 
efforts  towards  consolidating  the  power  and  au- 
thority of  his  master.  In  diplomatic  negotiations 
ftMomng  the  victories  of  France  under  the  Con- 
sulate he  hod  the  principal  part;  he  was  the  prime 
Vol.  XXI.— 52 


mover  in  the  execution  of  the  Duke  d*Enghien 
and  assisted  in  tiie  establishment  of  the  Empire 
and  in  the  ormnization  of  the  C<mfederati(m  of 
the  Rhine.  For  these  services  he  was  made 
Prince  of  Benevento  in  1800.  He  opposed  Na- 
poleon's disastrous  polii^  with  rward  to  ^ig- 
land  and  soon  after  Tilsit  (1807)  bid  down  hia 
office  as  Foreign  Minister  and  after  some  in- 
triguing retired  from  active  life  (1809),  resid- 
ing on  nis  estates  and  preparing  for  the  turn  of 
the  tide.  When,  after  the  French  disasters  of 
1812,  Europe  rose  against  Napoleon,  Talleyrand 
became  the  centre  of  a  group  of  malcontents, 
whose  influence  grew  with  the  advance  of  the 
allied  armies,  and  finally  ocnnmunications  were 
opened  with  the  Bourixms.  Talleyrand  dictated 
to  the  Senate  the  terms  of  the  d^ositi<m  of  Na> 

Eleoii»  and  on  the  restoration  of  the  Bourbons 
became  Minist^  of  Foreign  Affairs  in  the  first 
government  of  Louis  XVIII.  He  represented 
France  at  the  Congress  of  Vienna  and  played 
ttiere  a  game  of  mastxaclj  politics,  working  on  the 
jealousies  of  the  Powers  and  by  appealing  to  the 
principle  of  legitimacy  gaining  solid  advantages 
for  France.  &  had  succeeded  in  bringiitf  about 
a  secret  alliance  between  Austria,  Oreat  Britain, 
and  France  against  Russia  and  Prussia  whai 
Napoleon's  return  from  Elba  shattered  his  plans. 
Henceforth  he  had  little  part  in  public  affairs. 
He  resumed  the  office  of  For^gn  Minister  in 
May,  1814,  after  the  Restoration,  but  soon  re- 
signed, owing  to  the  hostility  of  the  old  nobility. 
After  the  July  revolution  Louis  Philippe  em- 
ployed him  as  Ambassador  at  the  Engliui  conrt, 
wha%  he  contrived  to  bring  about  a  friendly  feel- 
ing between  the  new  monardiy  and  the  Ei^lish 
government  and  negotiated  the  Quadruple  Alli- 
ance of  1834  between  France,  Great  Britain, 
Spain,  and  Portugal.  He  returned  to  France  in 
1836  and  died  at  Valencay,  May  17,  1838.  Tal- 
leyrand stands  out  preBnunently  as  the  type  of 
the  unscrupulous  diplomat  and  politician.  A 
skeptic  in  migion  and  a  cynic  in  morals,  he  pos- 
sessed a  remarkable  insight  into  the  grosso*  na- 
ture of  man  and  lUmost  unexampled  adroitness 
for  playing  on  the  lower  motives.  He  had  a  rare 
talrat  for  caustic  epigram,  and  his  disillusioned 
view  of  human  nature  is  attested  1^  numerous 
witty  sayings  which  have  become  part  of  the 
world's  narrower  wisdom. 

Bibliography.  M^moiret,  edited  by  the  Due 
de  Broglie  (6  vols.,  Paris,  1891-92;  '&ag.  trans., 
by  A.  HaU,  London.  1891-92) ;  Q.  Pi^in,  La 
mittUm  de  TaUej/nrnd  A  Lomdret  m  1792  (^uris, 
1889) ;  id.,  L0  mimiat^  de  TalUyraiiid  sous  ie 
Direotoire  (ib.,  I89I) ;  id.,  Ambiuaade  de  Talley- 
rand d  Londrea,  ISSOSi  (2  vols.,  ib.,  1891),  col- 
lections of  his  letters  and  dispatches.  Consult 
also:  Lord  Brougham,  in  Hiatorical  Bketohea  af 
Stateamm  (new  ed.,  3  vols.,  London,  1846) ;  O. 
Touchard  Lafosse.  Tallej/rand:  hiatoire  politique 
et  vie  imtime  (ib.,  1848) ;  O.  Michaud,  Hiatoire 
politique  et  privie  de  TaUeyramd  (lb.,  1853); 
Sir  H.  L.  Bulwer  Lytton,  Hiatorioal  Oharactert 
(8  vols.,  Londtm,  1867);  A.  ^chot,  Souvenira 
intimm  de  Tallejfrand  (Paris.  1870);  Lady 
Blennerhasset,  Talleifrtmd  (Eng.  trans.,  by  F. 
Clarke,  2  vols.,  London,  1894) ;  Joseph  McCabe, 
Talleyrand:  A  Biographical  Study  (London, 
1906) ;  Bernard  de  Lacombe.  Talleyrand  the 
Man  (Eng.  trans.,  Boston,  1911). 

TALIJmir*  tfclytH',  Jean  Laubbst  (1769- 
1820).  A  French  revolutionary  leader,  bom  in 
Paris.  He  was  educated  by  his  father's  on- 
ployer,  the  Marquis  de  Berey.  He  early  imbibed 
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the  spirit  of  the  Revolution,  waa  attached  to  the 
MoniteV'r,  and  started  a  journal,  L'Ami  des 
Oitoyent,  in  imitation  of  Marat's  Ami  du  Pevple. 
His  Discours  «w*  le  omtaes  qui  ont  produit  la 
revolution  frangaiae  appeared  in  17di>  He  ac- 
quired great  influence  with  the  people  and  be- 
came a  leader  in  extreme  and  sanguinary  meas- 
urea.  On  Aug.  10,  1792,  he  ma  made  secretary 
to  the  Revolutionary  Ccnnmune  of  Paris,  was 
later  cboeen  to  the  Convention,  and  there  became 
the  apolo^st  of  Marat,  voted  for  the  death  of 
liouis  Xvl,  and  was  eager  for  the  destruction 
of  the  Girondists  (q.v.).  Late  in  1793  he  was 
sent  to  Bordeaux  as  the  representative  of  the 
Committee  of  Public  Safety.  A  passion  there 
conceived  for  Madame  de  Fontenay,  whom  he 
married  Dec.  26,  1794,  made  him  amenable  to  her 
influence,  which  was  on  the  side  of  clemoicy. 
On  March  22,  1794,  he  was  chosen  President  of 
the  Convention.  Robespierre,  who  felt  that  he 
could  not  be  trusted,  denounced  him  in  the  Con- 
vention. Tallien  recognized  his  danger  and  ral- 
lied the  remnants  of  tiie  Dantoniste,  H^bertists, 
and  other  factitxia  against  the  government  of 
Robespierre,  Baint-Just,  and  Couthon,  and 
tnrouii^t  about  the  events  of  the  9tb  Thermidor 
(July  27,  1794),  which  caused  the  fall  of  the 
triumvirate.  Tallien  became  head  of  the  Com- 
mittee of  Public  Safety,  lent  his  aid  in  suppress- 
ing the  Revolutionary  Tribunal  and  the  Jacobin 
Club,  and  drew  up  the  accusations  against  Car- 
rier, Le  Bon,  and  others  of  the  Terrorists.  He 
was  a  mmnfaer  of  the  Council  of  Five  Hundred 
(1796-48),  where,  however,  his  influence  rapidly 
diminished.  He  accompanied  Bonaparte  to 
Egypt,  editing  the  official  journal,  Bioade  Egyp- 
tieume,  and,  whra  returning  to  Fram»,  was  cap- 
tured by  an  English  cruiser  and  taken  to  Eng- 
land, where  he  was  lionized  by  the  Whigs  (1801 ) . 
Soon  after  he  returned  to  Ftance  and  was  sent 
in  1806  as  Consul  to  Alicante.  He  died  in  Paris, 
Nov.  16,  1820.  Under  the  Directory  Madame 
IVIlien's  salon  was  one  of  the  most  brilliant  in 
Paris.  While  TVtllien  was  absent  in  Egypt,  she 
was  divorced  from  him  and  married  in  1806 
Oonnt  de  Caraman,  afterward  Prince  de  Chimay. 
Consult  J.  Turquan,  Bowerama  et  grandee 
domes  (Paris,  1808),  and  Louis  Gastitt,  La  belle 
Tallien  (ib.,  1909).  See  Cuiicat,  Jeanne  Marie 
loNACE  Th£b£se  de  Cababbus,  Pbincesb  de. 

TAI/US,  Thouas  (c.1610-86).  An  English 
organist  and  composer.  He  achieved  great  pro- 
ficiency in  organ  playing  and  was  organist  at 
Waltham  Abbey  for  many  years.  About  1642 
he  was  app<rfnted  gentleman  of  the  chapel  royal 
and  served  under  Henry  VIII,  Edward  VI,  and 
the  queens  Mary  and  Elizabeth.  He  was  also 
organist  to  Elizabeth.  In  1576-76  he  obtained, 
with  William  Byrd,  letters  patent  giving  the  ex- 
clusive right  for  21  years  of  printing  music  and 
ruled  music  paper.  The  first  work  printed  under 
this  patent  was  their  Gantiones  qua  ah  Argu- 
mento  8aom  Vooantur  Qwngue  et  Sea  Pm-tium 
(Lond<m,  1676),  containing  34  motets,  by  Tallis 
and  Byrd,  the  work  being  a  beautiful  specimen 
of  fypography.  About  this  time  he  ctHnposed  his 
famous  motet  of  40  parts.  Spent  in  Alium  non 
Sabm,  adapted  to  English  about  1630.  Tallis's 
compositions  consist  of  Church  music.  Order  of 
Daily  Service ;  Full  Oatkedral  Service;  Order 
for  Morning  Prayer,  witfc  ihe  Litany  Noted  (aJl 
of  which  were  edited  in  the  nineteenth  century) ; 
Te  Denms,  chants,  hymns,  motets,  etc.  His  manu- 
soripts  are  in  the  Oxford  and  Cambridge  Uni- 
versity libraries  and  in  the  Brit^h  Museum. 


TAU/UADOE,  Benjauin  (1764-1836).  An 
American  soldier,  bom  in  Brookhaven,  N.  Y. 
He  graduated  at  Yale  in  1773;  taught  school  at 
Wetnersfield,  Conn.;  in  June,  1776,  became  lieu- 
tenant and 'adjutant  of  a  Ctmnecticut  raiment, 
rising  to  the  rank  of  detain  in  December,  1776, 
and  of  major  in  April,  1777.  On  Sept.  6,  1779, 
without  loea,  he  captured  600  lory  marauders 
at  Lloyd's  Neck,  Long  Island,  and  in  May;  1780, 
captured  Fort  George  at  Oyster  Bay.  He  was 
preset  at  the  battles  of  Brandywine,  German- 
town,  and  Monmouth,  had  the  custody  of  Major 
Andr£  until  that  ofiScer's  executicm,  and  served 
at  Washington's  headquarters  in  1781-83.  After 
the  war  he  became  a  successful  merchant  at  Litch- 
field, Conn.  His  Memoirt  were  printed  privately 
V  his  son  in  1869. 

TAIXMADOE,  Nathaiobl  Pitohib  (1796- 
1864).  An  American  legislator  and  governor, 
bom  in  Ctiatham,  N.  Y.  He  graduated  at  Union 
College  in  1815  and  in  1818  was  admitted  to  the 
bar.  He  served  in  the  State  L^slature  (1828- 
33)  and  was  then  elected  to  the  United  States 
Senate  aa  a  Democrat.  Afterwsxd  he  allied 
himself  irith  the  Whigs  and  served  1^  reSleetion 
until  1844,  vhoi  he  reeicmed  to  accept  the  ap- 
pointDUDt  of  Territorial  Governor  of  msoraisin, 
tendered  him  by  President  Tyler,  and  served  un- 
til removed  by  President  Polk  in  1846. 

TAIXOW  (MDutch  talgh,  taloh,  Dutch  talk, 
Ger.  Talg,  tallow;  i>ossibIy  connected  with  AS. 
teelg,  color).  A  mixture  of  stearin,  palmitin,  and 
olein  (qq.T.)  derived  from  animal  fat  in  the 
process  on  rendering.  This  fat  is  generally  ob- 
tained from  beef  or  mutton  by  melnng  and  sep- 
aration by  heat,  usually  under  pressure.  It  is 
no  Itmger  regarded  exclusively  as  a  mixture,  but 
may  be  considered  as  a  chemical  union  of  its 
various  ingredients.  According  to  this  belief  the 
difTering  physical  properties  of  tallow  from  vari- 
ous sources  are  actually  due  to  variations  in 
composition.  From  beef  and  mutton  fats,  di- 
stearo-pabttltin,  dipalmito-steuin,  and  dipalmito- 
ol^  have  been  isolated.  The  natural  form  of 
tallow  known  as  suet  is  still  hiriily  xegsjrded  as 
a  fat  food  and  is  the  source  m  edible  stearin. 
Tallow  is  a  white  and  almost  tasteless  sulmtance 
in  its  pure  condition,  but  the  cmnmerdij  article 
is  usually  of  a  yellowish  color.  It  is  insoluble 
in  water  and  has  a  q>ecific  gravity  which  varies 
from  0.025  in  the  case  of  beef  tallow  to  0.937 
in  the  case  of  muttcm  tallow.  It  melts  between 
100°  F.  and  120"  F.  Tallow  is  employed  in  mak- 
ing candles  (q.v.)  and  soap.  It  may  also  be 
uaed  as  a  lidiricant.  TaUaw  substitutes  of  syn- 
thetic MHnposition  are  produced  from  various 
oleins  by  ue  process  of  hydrogoiation.  See 
Fats. 

TAIXOW,  Mineral.   See  Mineral  Tallow. 

TAX  LOW  TBEE.  Various  trees  which  pro- 
duce a  thidE  oil  or  a  scmiewhat  reeinoua  sub- 
stance whidi  may  be  used  for  making  candles. 
The  tallow  tree  of  Malabar  {Vateria  hkIioii),  a 
tree  of  the  family  Dipterocarpaoeie,  has  leatheiy 
leaves,  4  to  10  feet  uHig,  and  panicles  of  white 
fragrant  flowers.  From  incisions  in  the  stem 
(oft«i  16  feet  in  circiunference)  East  Indian 
copal  is  obtained.  Its  seeds  yield  a  firm,  white, 
odorless  v^etable  tallow  valued  for  Boap  and 
candle  making.  The  tallow  tree  of  China  {8a- 
pium  aebiferum)  belongs  to  the  family  Euphor- 
biacett.  The  nearly  hemispherical  seed  and  the 
capsules  yield  a  white  vwetabte  tallow,  which 
the  Chinese  obtain  by  cruMing  and  tx^Iinff  both 
capsules  ai^  seed  and  Bkimming  off  tlie  fluid  fat 
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The  r^t&ble  tallow  ig  exported  from  China 
in  ha^  white  cakes  weigbiag  50  to  60 
pounds  each.  This  tree  has  been  introduced 
into  North  America,  is  cultivated  about  Charles- 
ton and  SaTannah,  and  ia  almost  naturalized  in 
the  maritime  parts  of  the  Carolinas.  It  is  beau- 
tiful at  the  i^roach  of  winter,  irhm  the  leaves 
beoome  bright  red,  among  which  hang  the  white 
seeds  suspended  1^  tiireada.  Hie  name  "tallow 
tree"  is  sometimes  ^veu  to  AleuritM  triloba,  a 
species  of  candlenut  (q.v.)-  .  The  tallow  tree, 
or  butter-and-tallow  tree,  of  Sierra  Letme  is 
Pmtadeama  butyraoea,  of  the  family  Outtifens, 
the  fruit  of  which  fiimiBhes  an  ou  as  buttw. 
See  Candleskbbt. 

TALLQVIST,  ttllcTist,  Emrr  L.  ( 18«6-  ) . 
A  Swedish  Orientalist,  bom  at  KyrksUtt. 
Educated  at  Helaingfors  (Ph.D.,  1894),  at  Leip- 
zig, and  at  Berlin,  he  became  professor  of 
Oriental  literature  at  Helsin|;fors  in  1809.  In 
1893-95  he  traveled  in  Syria,  Palestine,  and 
Egypt.  Among  bis  works  are :  Die  Bpraehe  der 
Omtraate  Nabil-NA'idt  ( 1890) ;  Babylonitche 
Sehenkungabriefe  (1891);  Die  assyrisohe  Be- 
aohicfyvngaaerie  MaqH  (1895);  Arahiaohe 
Bprichw^ter  und  Spiele  (1897);  /&n  Sa'ld, 
KiMh  al-muinb,  Buch  iv  (1899);  Neubabg- 
loniaoAe  Vametibueh  (1900). 

TALLY  (OF.,  Fr.  toUle,  cut,  size,  figure,  tax, 
from  Lat  talea,  rod,  cutting  twig).  The  name 
given  to  the  notched  sticks  once  used  in  England 
for  keeping  accounts  in  Exchequer.  They  were 
well-seasoned  rods  of  hazel  or  willow,  inscribed 
on  one  side  with  notches  Indicating  the  sum  for 
which  the  tally  was  an  acknowled^ent,  and  on 
two  <^>pOfiite  ndes  with  the  same  sum  in  Roman 
characters,  with  the  name  of  the  payer  and  the 
date  of  the  transaction.  The  tuly  was  cleft 
through  the  middle  by  the  deputy  chamberlain 
with  knife  and  mallet,  and  one-half  was  retained 
by  the  payer  as  his  receipt,  while  the  other  was 
preserved  in  Exchequer,  .lliey  accumulated  there 
until  1834,  when  an  Act  of  Parliament  ordered 
them  to  be  burned. 

TALLYWAO.   See  Sea  Bass. 

TAUEA,  t&l'mft',  Francois  Joesra  (1763- 
18211).  A  French  tragedian,  bom  in  Paris.  In 
1787  he  made  his  d4bnt  on  the  stage  of  the  Co- 
mMie  Francaise.  Some  time  afterward  in  a  minor 
part  in  the  tragedy  of  Brutua  he  attracted  at- 
tention  by  a  novelty  of  costume.  It  was  the 
fashion  for  actors  to  appear  in  the  garb  of  their 
own  country  and  evea  their  own  tune,  and  Ro- 
man senators  stalked  about  the  stage  attired  as 
Parisian  dandies  of  the  eighteenth  century. 
Talma  saw  the  absurdity  of  the  castran  and,  sf^ 
ting  out  to  reform  it,  appeared  clothed  in  a 
Roman  toga  and  with  arms  oare.  His  first  great 
triumph  was  in  Ch^nier's  Charlet  IX,  produced 
in  1789.  In  the  division  of  the  ComMie  Fran- 
caise (q.v.)  which  soon  followed  in  the  months 
of  Revolutionary  confusion,  Talma  and  those  who 
adhered  to  him  went  over  to  the  new  theatre  in 
the  Rue  Richelieu,  which  was  for  a  time  known 
as  the  Hifttre  de  la  RApubliqne.  There  many  of 
his  greatest  successes  were  won.  Plough  irri- 
table and  often  at  strife  with  his  fellow  actors, 
he  was  a  great  favorite  with  Napoleon,  of  whom 
it  was  jestingly  said  that  he  took  lessons  of  his 
friend  Talma  in  the  art  of  behaving  like  an 
Emperor.  Talma  was,  however,  equally  well  re- 
ceived later  by  Louis  XVIII.  Consult  his 
"Quelques  r^flezicms  sur  Lekain  et  sur  I'art 
thMtral,"  prefixed  to  the  ilinuArea  de  Lekain 
(Paris,  1825) ;  M^moirea  de  Talma  (ed.  by  Alex- 


ander Dumas,  ib.,  1849-^)  ;  Lumiire,  Le  Th4Atre 
Fraamaie  pendant  la  R4volution,  wceo  pluaieura 
lettrea  iniditea  de  Talma  (ib.,  1894). 

TAL^KAGE,  T  ( Houxs )  Db  Wnr  ( 1832-1902 ) . 
An  American  clergyman  and  pulpit  orator,  born 
at  Bound  Brook,  N.  J.  A^r  taking  a  partial 
course  at  the  Univeraily  oi  the  City  of  Kew 
York  (now  New  York  University)  he  entered 
the  theological  seminary  of  the  Dutch  Reformed 
Church  at  New  Brunswick,  N.  J.,  where  he 
graduated  in  1850.   In  the  same  y»r  he  became 

Sastor  of  the  Reformed  Church  at  Belleville, 
\.  J.  He  filled  pastorates  in  churches  of  the 
same  denomination  at  Syracuse,  N.  Y.  (1869- 
62),  and  at  Philadelphia  (1862-69).  In  1869 
he  was  called  to  the  pulpit  of  the  Central  Pres- 
byterian Church  of  Browlyn,  N.  Y.,  which,  from 
the  new  edifice  erected  in  1870,  eame  to  be  known 
as  the  Tabernacle.  During  bis  occnpani^  of 
this  pastorate,  where  he  remained  until  1894, 
he  l]«came  widely  known  as  a  sensational 
preacher.  The  Tabernacle  Church,  after  being 
twice  burned  and  rebuilt  (in  1872  and  1889), 
was  again  burned  in  1894,  after  which  the 
church  organization  ceased  to  exist.  Dr.  Tal- 
mage  preached  for  a  time  in  the  New  York 
Acadony  of  Music  and  from  1S9S  to  1899  waa 
asBoetate  putor  of  the  First  Presbyterian 
Church  of  Washington,  D.  C.  His  influence  was 
increased  by  frequent  lecturing  tours,  both  in 
America  and  England,  and  by  tne  publication  of 
his  sermons  in  book  form  and  through  syndi- 
cates in  more  lhan  3000  weekly  newi^apers  in 
the  United  States,  Canada,  and  Great  Britain. 
They  were  also  translated  and  published  in  a 
number  of  foreign  langnagee.  He  was  editor  of 
Th€  Chrirtian  at  Work  (1878-76) ;  The  Advance 
(1877-78);  Frank  Leali^e  Sunday  Magaeine 
(1879-89);  The  Chrietian  Berald  (1890-1902). 
Among  his  more  important  works  were:  The 
Almond  Tree  in  Blossom  ( 1870) ;  Old  Wella  Dug 
Out  (1874);  Svery  Day  Religion  (1876); 
Woman:  Her  Potoera  and  PrivUegea  (1886); 
From  the  Pyramide  to  the  Metropolis  (1892); 
From  JfoMoer  to  Throne  (1894);  The  Earth 
Girdled  (1895);  The  Pathway  of  Life  (1896). 
Dr.  Talmag^  sermons  were  written  in  a  popular 
vein  and  were  characterized  by  extravagant 
statements  and  fantastic  figures  of  speech.  Con- 
sult: C.  F.  Adams,  Life  and  Sermona  of  T.  De  W. 
Talmage  (Chicago,  1902) ;  C.  E.  Banks,  Life  and 
Worka  of  T.  De  W.  Talmage  (New  York,  1902) : 
W.  C.  Wilkinson,  in  Modem  Maatera  of  Pulpit 
Diaoourge  (ib.,  1905). 

TAL'SnTD  (Aram.  talmOd,  instructint;  con- 
nected with  Heb.  lOmad,  to  learn).  The  name 
given  to  the  eompr^ensive  compilation  of  Isws 
and  ceremonial  regulations  pertaining  to  rab- 
binical Judaism  together  with  the  elaborate  dis- 
cussion of  those  laws  and  r^ulations.  As  al- 
ready implied  in  this  definition,  the  Talmud  con- 
sists of  two  divisions,  which  in  the  compilation 
are  kept  distinct :  ( 1 )  the  laws  and  regulations 
which  are  technically  comprised  under  the  desig- 
nation Miehnd  (lit.  teaehing,  then  used  con- 
cretely for  "the  law,"  as  that  which  is  taught 
or  which  is  the  outcome  of  teaching) ;  (2)  the 
discussion  and  elaboration  of  the  laws,  com- 
prised under  the  term  OimArH  (lit.,  supplement, 
completion,  and  then  also  in  the  sense  of  tradi- 
tion, doctrine).  The  language  of  the  Mishna  is 
Hebrew;  that  of  the  Gemara,  ^lestinlan  or 
Babylonian  Aramaic. 

Of  these  two  diTisioiis,  the  conwilation  of  the 
Mishna  comes  first  in  the  order  of  time  and  also 
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in  importance.  In  its  present  form  it  consists  of 
six  main  divisions  known  as  Bidarim,  comprising 
63  treatises,  or  Maeaektdth.  This  compr^ensiTe 
compilation,  which  it  attributed  to  Rabbi  Je- 
hnda  ha-Nari  (c^l9  aji.),  represents  the  cnl- 
mination  d  an  tnteUeetnal  and  religious  proeeaa 
that  may  be  said  to  date  from  the  acceptance 
of  the  Law  as  tin  snpreme  and  sole  standard  of 
religious  observances  and  secular  r^ulations. 
The  observer  of  the  Law  was  the  only  type  of 
the  faithful  Jew  possible  under  this  conception 
of  religious  duty.  8uch  a  principle  necessarily 
led  to  the  study  of  the  Imw  as  tiie  bluest  voca- 
tion of  tiie  i&dividiial.  The  Iaw  could  not  be 
observed  unless  it  wu  known  and  thoroughly 
understood,  and.  generations  of  scholars  arose 
who  strove  to  determine  the  exact  meaning  of 
the  mactments  in  the  codes  and  to  account  for 
numerous  existing  practices  not  specifically  re- 
corded in  them,  by  deduction  from  principles 
underlying  the  code  itself.  The  attempts  to 
deduce  the  established  religious  practices  and 
the  constantly  growing  ceremonial  details  from 
the  Lkw  itself  resulted  naturally  in  the  forma- 
tion of  smalls  and  larger  collections,  which  may 
have  served  eitiier  as  notes  for  the  pupils  or  as 
guides  for  the  teachers,  and  despite  a  certain 
oppositim  that  always  manifested  itself  against 
committing  to  writing  the  large  body  of  oral 
tradition,  which,  according  to  the  theory  of  rab- 
binic theology,  was  revealed  simultaneously  witJi 
the  written  Law  at  Sinai,  it  was  inevitable,  if 
the  practices  esti^lished  by  or  based  upon  this 
oral  traditifm  were  to  maintain  their  hold  as  in- 
gredient parts  of  Judaism,  that  dJiey  should  be 

E'ven  a  fixed  form  equally  with  the  writt«ai 
iw.  We  have  direct  evidence  for  the  existence 
of  Mishnaic  compilations  prior  to  the  days  of 
Rabbi  Jehuda  ha-Nasi,  but  the  general  accep- 
tance which  his  compilation  met  naturally  drove 
the  earlier  (and  prot>ably  more  incomplete)  ones 
out  of  the  field.  Traces  of  these  are  to  be  found 
in  the  Talmud  and  in  Midrashim,  where  enact- 
ments and  observations  are  referred  to  which 
differ  from  those  found  in  the  Mlsbna;  they  are 
desisted  as  the  BUratthA  U-e.,  outside).  A 
separate  collection  of  this  kind  is  Imown  as  the 
TOsephta  (addition),  which,  howenr,  partakes 
of  the  character  of  the  Gemara. 

Passing  on  to  the  supplement  to  the  Mishna, 
its  rise  represents  the  natural  continuation  of 
the  process  which  led  to  the  MMma.  In  the 
coarse  of  several  centuries  there  was  a  large  ac- 
cumulation of  material  that  could  only  be  pre- 
served by  being  committed  to  writing.  The  ctnn- 
bination  of  the  Mishna  with  the  Gemara  forms 
the  Talmud  proper,  and  for  the  Babylonian 
schools  the  first  authoritative  compilation  of  the 
discussions  of  the  several  generations  was  made 
by  Rah  Ashi,  the  head  of  the  school  at  Sura, 
who  flourished  frmn  376  to  427;  but  additions 
wa«  made  bv  later  autiiortties,  sneh  as  Ri^ 
Ablna,  and  the  flnal  touches  were  given  to  it 
about  Uie  first  half  of  the  sixth  century.  In  a 
certain  sense,  however,  the  Gemara  was  never 
finished,  for  of  tiie  63  treatises  of  the  Mishna  26 
have  no  Gemara.  The  Palestinian  schools  also 
ctnnpiled  their  discussions,  and  in  this  com- 
pilation the  influence  of  lUbbi  Johanan  (180- 
279),  bead  of  the  school  at  Tiberias,  is  para- 
mount, though  the  redaction  of  the  Palestinian 
Talmud — the  work  of  a  series  of  authorities — 
did  not  take  place  until  the  fourth  centui^, 
while  additions  ccmtinued  to  be  made  to  it  in 
the  fifth  century,  Jose  ben  Abin  taking  an  im- 


portant part  in  the  final  redaction.  Consider- 
able portions  of  this  Palestinian  Talmud  are 
lost.  In  fact,  the  Mishna  of  only  the  first  four 
Sedarim  or  divisions  has  been  preserved,  and  a 
portion  of  one  toeatlae  in  the  nzth  division, 
in  the  second  divisicm  the  Oemara  is  not  com- 
plete, four  chapters  of  one  treatise  being  want- 
ing, and  likewise  in  the  fifth  division  the  Gemara 
is  lacking  to  the  last  chapter  of  one  treatise  and 
to  two  other  treatises.  That  the  Palestinian 
Talmud  once  existed  in  a  more  complete  form 
is  certain,  and  it  is  more  than  likdy  that  there 
was  a  Gemara  to  most  of  the  treatises  of  the 
entire  six  divisiau.  The  loss  of  such  a  ctm- 
siderable  portion  is  due  in  part  to  the  almost 
constantly  disturbed  conditions  tiiat  prevailed  in 
Palestine,  and  in  part  to  the  subsequent  neglect 
of  the  Palestinian  Talmud,  which  never  acquired 
the  authority  that  came  to  be  enjoyed  by  the 
Babylonian  compilation.  The  Buiylonian  Ge- 
mara in  fact  drove  its  rival  entirely  out  of  the 
fidd,  and  as  a  consequence  the  Babylonian  Tal- 
mud  became  tiie  main  factw  in  the  history  and 
deveh^mmt  of  Judaism. 

To  characterize  and  conv^  an  idea  of  the 
contents  of  the  Mishna  is  a  comparatively  simple 
matter,  but  it  is  almost  an  impossible  task  to 
indicate  the  heterogeneous  character  of  the 
Gemara,  more  particularly  of  the  Babylonian 
Talmud.  Tlie  discussions  on  the  Mishna  led  the 
rabbis  and  their  pupils  far  away  from  the  sub- 
ject, at  times,  indeed,  a  section  coming  to  a  close 
without  a  return  to  the  starting  point.  In  the 
course  of  these  digressions,  uiccdotes,  bits  of 
historical  gossip,  folklore,  the  iK^ular  science  of 
the  day,  and  mathematical  calculations  are  in- 
termixed with  sober  and  playful  exegesis  of  the 
Old  Testament  by  the  application  of  a  series  of 
hermeneutical  principles  evolved  in  ^e  schools 
of  Palestine  and  Babylonia.  Sopbistry  and  hair- 
splitting dialectics  are  suddenly  interrupted  by 
charming  parables  and,  poetic  alU^ries.  The 
Oemara  Is  a  veritable  CT^ydopndia  of  rabbinical 
knowledge,  and  only  the  lack  uf  system  prevents 
the  justifiable  application  of  that  term  to  this 
remiukable  compilation.  To  distinguish  the 
purely  legal  from  the  extraneous  material,  a 
division  is  commonly  made  into  Halacha  (lit., 
norm)  and  Haggada  (lit.,  tale). 

The  history  of  the  Talmud  is  the  history  of 
Judaism  from  about  the  beginning  of  our  era  to 
the  dawn  of  the  nineteenui  century.  In  that 
history  we  may  distinguish  tiie  following  pe- 
riods: 1.  To  the  completion  of  the  Wjuhna,  dur- 
ing which  time  the  rabbis  bear  the  name  of 
Tannaim  (teachers) ;  five  generations  are  enu- 
merated. 2.  Tlie  growth  of  the  Gemara,  the 
rabbis  of  this  sepond  period  being  known  as 
Amoraim  (speakers),  comprising  seven  genera- 
tions.  3.  To  the  completion  of  the  Talmud,  the 
rabbis  of  this  period  being  distinguished  aa 
BabortUm  (oauniners).  4.  To  the  strug^e  in 
the  ninth  and  tenth  centuries  between  ^  Ka- 
raites and  the  adherents  of  the  Talmud  known 
as  the  Rabbanites,  marked  by  the  labors  of 
Saadia  (q.v.).  6.  The  adjustment  of  Talmudi- 
cal  Judaism  to  Uie  prevailing  form  of  Aris- 
totelianism,  which  arose  under  the  influence  of 
Islamic  theol<^.  This  period  extends  well  into 
the  thirteenth  century  uid  is  doninated  1^  the 
infln«ice  of  Maimcmidee  and  the  Spanish  school 
of  Jewish  thinkers.  It  led  eventually,  after  a 
long  conflict  between  the  adherents  and  o^kh 
nents  of  Maimonides*  attempt  to  codify  the  Tal- 
mudical  enactments  and  ngulatitms  ia  ^ate- 
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nuttie  form,  to  the  compilations  of  the  codes  of 
Joa^h  Karo  (born  1487),  known  as  the  8hid- 
chan  Arvoh  (spread  table),  which  became  the 
standard  guide  implicitly  followed  by  orthodox 
Jews  to  the  present  time  and  may  be  r^rded 
as  marking  a  sixth  and  final  period. 

In  the  course  of  the  last  two  periods  the  study 
of  the  Talmud  spread  gradually  into  southern 
Europe  and  thence  made  its  way  into  Germany, 
Qalicia,  Hungary,  and  Russia.  Commentators 
arose  who  devoted  themselves  to  the  interpreta- 
tion of  the  Gonara,  much  as  the  Amoraim  and 
Saboraim  elaborated  the  Mishna,  and  super- 
oommentaries  were  added  to  these  commentaries. 

most  notable  of  the  Talmudieal  oommen- 
tators  was  Rabbi  Solomcm  Yisl^aki  (or  Isaac), 
known  as  Rashi  (q.v.),  whose  work,  almost  in- 
variably added  to  the  Talmudic  text,  is  still 
used  as  the  basis  of  Talmudical  study.  A  school 
of  Talmndists  arose  in  Germany  and  France 
during  the  twelfth  and  thirteenth  centuries 
known  as  TonwAwte  (supplementers),  whose 
eommoitB  are  likewise  writtai  on  tte  margins 
of  the  Talmud — a  method  that  follows  the  ex- 
ample of  the  Mohammedan  theologians.  Otiier 
commentators  of  more  recent  date  whose  works 
acquired  a  high  degree  of  authority  were  Solo- 
mon  Luria  (died  1673),  Elijah  Wilna  (died 
1797),  and  Akiba  Eger  (died  1837).  From  Ger- 
many, which  remained  for  several  centuries  tiie 
centre  of  Talmudical  study,  that  centre  gradu- 
ally shifted  to  the  east  m  Europe,  and  at  the 
present  time  the  traditional  methods  of  Tal- 
mudical study  are  still  carried  on  with  vigor  in 
.Galicia  and  Russia,  while  the  centre  of  the 
scientific  study  of  the  Talmud  based  on  adequate 
philological  acquironents  and  the  application 
of  proper  historical  principles  may  be  said  to  be 
Germany,  whence  the  study  is  spreading  into 
France,  Ei^land,  and  the  United  States,  as  the 
value  of  the  Talmud  for  the  student  of  language, 
of  histo^,  and  of  religiqn  is  cnning  to  be  recog- 
nised. Christian  theologians  are  also  bq^nii^ 
to  take  it  up,  and  no&ble  contributions  hare 
been  made  by  stmie  of  these.  See  Qchaba; 
Haooada;  Haucha;  Mishna. 

Bibliography.  A  thoroughly  critical  edition 
of  the  entire  Talmud  is  rtill  a  desideratum. 
Oa  the  recent  editions  of  tiie  Mishna  text,  see 
MiSHRA.  The  great  Munich  Codex  of  the  Baby- 
lonian Talmud  was  published  by  M.  Altschttrer 
and  J.  Long  Lichtenfels,  in  Orbig  AntiquUatum 
I  (Berlin,  1908)  and  more  cOTrectly  by  H.  L. 
Strack,  Talmud  Bahylonicum  Codioia  Sebraici 
Monacetuig  95,  I  (Berlin,  1012).  The  text 
is  also  printed  by  lAzarus  Goldschmidt,  in 
Der  Babylonische  Talmud,  i-iii,  v-vii  (Leiprig, 
1897-1912 ) .  The  variant  readings  gathered 
from  manuscripts  and  older  editions  have  been 
piddished  by  Raphael  RaUtinovicz,  Sefer  Dik- 
duke  Bopherim  (16  vols.,  Munich,  1868-86).  Of 
translations  of  the  Talmud  into  modem  lan- 
guages, it  will  be  sufficient  to  mention  here  the 
French  translation  of  the  Palestinian  Talmud 
hy  Molse  Schwab  (11  vols.,  Paris,  1871-89;  voi.  i, 
2d  ed.,  1890) ;  the  German  translation  of  the 
Babylonian  Talmud  by  L.  Goldschmidt  (Ber- 
lin and  Leipzig,  1897-1912);  and  the  English 
translation  of  the  Babylonitui  Talmud  by  Rod- 
kinson  (New  York,  1806  et  seq.).  An  English 
translation  of  18  treatises  of  the  Mishna  by 
J.  Barclay  was  published  in  London  in  1878.  A 
Latin  translation  of  the  Toeephta  will  be  found 
in  Blaisio  Ugolino,  Tlieaauntt  Aniiqmtattim,  to1& 
zvii-xx  (Venioe,  17SS-67).    Of  general  works 


on  the  Talmud,  the  following  may  be  mentioned: 
I.  Hambureer,  Bealencykk^Sdie  fUr  Bibel  vmd 
Talmud  (Leipzig,  2886} ;  F.  Weber,  Judi$ate 
Theoloffie  auf  Orund  dee  T^mud  (ih.,  1897). 
Of  monographs  or  articles  on  the  Talmud,  con- 
sult: Emmanuel  Deutseh,  "The  Talmud,"  in  Lit- 
erary Remaina,  republished  by  the  American 
Jewish  Publication  Society  (Philadelphia,  1897) ; 
Ars^e  Darmeeteter,  The  Talmud  (Eng.  trans., 
ib.,  1897 ) ;  A.  Bemfeld,  Der  Talmud :  aein  Weten, 
seine  Bedeutung,  und  seine  Oetohichte  (Berlin, 
1900) ;  Hermann  Strack,  Einleitung  in  den  Tal- 
mud (6th  ed.,  Leipzig,  1911),  which  contains 
in  concise  form  the  contents  of  the  Talmud,  edi- 
tions, history,  and  a  valuable  bibliography. 
Consult  also:  Mielziner,  Introduction  to  the  Tal- 
mud (2d  ed..  New  York,  1902) ;  Rodkinson,  Hit- 
tory  of  the  Talmud  (ib.,  1903);  W.  Bacher, 
"Talmud,"  in  The  Jewish  Encyolopadia  (ib., 
1906 )  ;  E.  Bischoff',  Die  EntatehuiM  dea  Talmuda 
(Leipzig,  1910);  M.  Brann,  OeatAdchte  der 
Juden  und  ihre  IMeratwr  (3d  ed.,  ib.,  1910) ; 
A.  Fiebig,  "Mischna,  Talmud,  nnd  Midraseh," 
in  Die  RAigUm  in  OetefcioMe  und  Cfegenwairt 
(Tubingen,  1913). 

TALON,  tA'lOn^  Jean  Baptistb  (1626-91). 
A  French  official  in  Canada,  bom  in  Picardy. 
He  entered  the  civil  service  and,  after  serving  in 
subordinate  capacities  in  France,  was  appointed 
in  1663  intendant  of  justice,  police,  and  finance 
in  Canada,  Acadia,  and  the  other  French  pos- 
sessions in  North  America.  Talon  built  ships, 
b^n  brade  wifJi  the  West  Indies,  and  built  a 
brewery  to  lessen  the  consumption  of  brandy. 
Explonii^  parties  were  sent  to  Hudson  Bay 
and  to  the  country  of  the  Upper  Lakes,  and  the 
purchase  or  seizure  of  New  York  was  urged.  In 
1668  he  returned  to  Prance  on  account  of  fail- 
ing health,  but  retumed  in  1670  and  remained 
until  1672.  Later  three  of  his  seigniories  were 
erected  into  baronies,  and  he  assumed  the  title 
of  Conte  d*OrsainviUe.  His  Mimoire  A  8a 
MajettS  tar  I'Hat  present  du  Canada  (1067)  is 
a  valuable  original  source  of  information. 

TAIAAZi,  tU-tiU'.  A  town  of  the  Province 
of  Antofaguta,  Chile,  on  the  Bay  of  Taltal, 
Pacific  Ocean,  527  miles  uorM  of  Valparaiso 
(Map:  Chile,  E  3).  It  is  the  terminus  of 
the  railway  of  some  96  miles  running  to  the 
mining  town  of  Cachinal  and  is  the  point  of 
eiqwrt  for  the  nitre  beds  and  silver  and  copper 
mines  of  the  deserts  of  Atacama  (q.v.).  Taltal 
was  founded  about  1855.   Pop.,  1903,  6720. 

TA^US  (Lat,  heel) .  The  heap  of  fragments 
that  accumulates  at  the  base  of  cliffs  and  moun- 
tain slopes.  Weathering  is  the  most  important 
process  m  the  production  of  such  masses,  which 
tend  to  move  slowly  downward  until  they  come 
within  reach  of  the  valley  stream.  The  inclina- 
tion of  the  surface  of  the  talus  varies  with  the 
size  of  the  fragments,  bat  it  rardy  neeeds  an 
angle  of  35*  with  the  horizontal. 

TAI/VJ.   See  RoBlffSOR,  Thixesb  Albeitxite 

LUIBE. 

TAKAQNO,  t&-mlln'yO,  Francesco  (1851- 
1905).  An  Italian  operatic  tenor,  bora  in  Turin. 
He  made  his  d4but  in  Palermo  in  1873  in  Un 
Ballo  in  Maachera,  and  for  30  years  was  famous 
throughout  Italy  and  Europe  in  such  <^ras  as 
OMIo  (tiie  chief  part  of  which  he  created  in 
Milan  in  1887).  tl  Trvvatore,  Aids,  etc.  He 
made  several  visits  to  the  United  States,  the 
first  in  1893.  In  1902  he  retired  from  the  stage. 
He  died  at  Varese. 

TAXANACA,  tS'nA-na'kA.  A  tribe  of  Cari- 
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ban  stock  (q.v.)  who  fonuerly  lived  on  the 
Cuchivero  River,  a  southern  afflu^t  of  the  Ori- 
noco, central  Venezuela.  They  were  at  one  time 
one  of  the  most  powerful  tnbes  of  Venezuela, 
and  were  Christianized  and  gathered  into  mis- 
sion villageB  by  the  Spanish  missionarjes  before 
the  year  1780,  but  by  the  incessant  attacks  of 
the  savage  Carib  (q.v.)  they  were  so  wasted 
that  before  the  year  1840  the  name  had  disap- 
peared, and  they  are  si^posed  to  be  entirdy 
extinct. 

TAMAJTDir  A.   See  Ast-Eatxb. 

TAKANOIB,  U'mA'nwftT'.  See  Anr-Eans. 

TAJEAQITA,  i&-mfi,^kwk.  A  b<M-ou|^  in 
Schuylkill  Co.,  Pa.,  17  miles  northeast  of  Potte- 
ville,  on  the  Little  Schnylkill  River  and  on  the 
Philadelphia  and  Reading,  the  Lehigh  and  New 
England,  and  the  Centru  of  New  Jersey  rail- 
roads (Map:  Pennsylvania,  J  6).  It  is  known 
for  its  extensive  coal-mining  interests.  The 
leading  maivufactures  are  foundry  and  machine- 
shop  products,  stoves,  powder,  flour,  houery, 
silks,  shoes,  furniture,  shirts  a^id  shirt  waists, 
knit  goods,  and  beer.  The  city  contains  a  State 
hospital.  Tamaqua  was  settled  in  1799  and  was 
incorporated  as  a  borough  in  1833.  Pop.,  1900, 
7267;  1910,  9462;  1915  (U.  8.  est.),  10,618. 

TA3CAB,  Wia&T.  A  picturesque  rivo-  which 
rises  in  the  north  of  Cornwall,  En^and,  and 
after  a  southeast  course  of  60  miles  enters  the 
English  Channel  by  Its  estuary  the  Hamoaze 
and  Plymouth  Sound  (Map:  England,  6  6).  It 
forms  the  boundary  of  the  counties  of  Cornwall 
and  Devon  for  45  miles  and  is  navigable  as  far 
as  Launceston.  Consult  Bray,  The  Tatnar  and 
the  Tavy  (London,  1879). 

TAH''ABACK  (North  American  Indian 
name),  Larice  larioitta.  An  American  timber 
tree,  30  to  90  feet  tall,  common  in  swamps.  Its 
hard  resinous  wood  is  valued  for  posts,  poles, 
ties,  etc.  It  is  less  ornamental  than  its  close 
relative,  the  European  larch,  which  is  more  fre- 
quently planted.    See  Lasch. 

TAWARAO,  ttL'm&-r&'d  (native  name).  A 
small,  sturdily  built  native  buffalo  {Bot  mindo- 
renaia}  of  the  Philippines.  .  It  is  about  3%  feet 
high  at  the  shoulders,  is  cloUied  with  tbick 
brown  hair,  and  has  short,  triangular,  massive 
horns,  which  have  a  lyrate  curvature  upward 
from  the  face.  Cf.  Bitffau>. 

TAJC'ABnr.  See  Mabhosei;  Nnmo  Monket. 
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TAU'ABIND  (ML.  tamarindus,  iram  Ar. 
tamr  Hindi,  tamr  al-Hindy  date  of  India),  Tam- 
arindua  in^^oa.   A  beautiful  spreading  tree,  of 


the  family  L^^uminosie,  a  native  of  India,  very 

goierally  cultivated  in  warm  climat«s.  It  hears 
rown,  nuny-seeded  pods  about  6  inches  long 
and  %  of  an  inch  thick,  filled  witii  addulons, 
reddish-brown  pulp  whidi  is  exported  in  jam- 
like masses  to  Emrope.  Tamarinds  are  gen- 
erally preserved  by  pouring  hot  sirup  on  the 
ripe  pulp;  a  better  method  is  to  put  alter- 
nate layers  of  tamarinds  and  sugar  in  a  stone 
jar,  the  color  and  taste  b^g  thus  more  like  the 
fresh  pulp.  The  wood  of  the  tamarind  and 
especiuly  of  its  roots  is  otremely  hard  and, 
though  worked  with  difRculty,  is  valued  for 
cabinetwork.  There  are  several  species  vt  Dio- 
Uuni,  known  as  velvet 
tamarind,  closely  re- 
lated to  Tamari/mdm, 
that  yield  a  similar 
pulp.  Tamarind  pulp 
IS  used  in  India  as  a 
cooling  food,  for  sher- 
bets, etc  Tunarind 
trees  are  grown  to  some 
extent  in  Florida,  but 
were  not  satisfactory 
when  tested  at  Berke- 
ley, Cal. 

TAUABISE  (Lst. 
tamariaouat  tamaria, 
tamorioet  tamarisk; 
perhaps  etmnected  with 
Skt.  tamiUaka,  tomdla, 
a  sort  of  tree  with  dark 
bark,  tamaa,  darkness) , 
Tamairue.  A  genus  of 
plants  of  the  family 
Tamaricacex.  The  com- 
mon tamarisk  {Tatwt- 
rix  gallim)  grows  in 
sandy  places  in  the 
Mediterranean  region  and  is  often  planted  for 
ornament  in  Europe  and  the  United  States.  It 
sometimes  attains  a  b^ht  of  30  feet.  Hie  twigs 
were  once  in  repute  as  a  tonic  The  Oriental 
tamarisk  {Tamariei  artiauUtta)  is  one  of  the 
few  indigenous  trees  in  the  Arabian  and  Afri- 
can deserts.  It  is  called  atle  or  ethel.  Its  wood 
is  used  for  fuel  and  for  economical  purposes. 
The  galls  found  on  some  East  Indian  species 
are  valued  in  dyeing.  Ttmaria  matmiferOf  p«- 
haps  a  variety  of  Tamaria  fftUlioa,  owiu  to 
the  punctures  of  an  insect,  yieMs  Mount  Sinai 
manna.  The  German  tamarisk  (Myricaria  ger- 
mamca)  belongs  to  another  genus  of  tliis  order. 

TAMARTTEK,  tftm'A-shek.  The  nsme  applied 
to  the  Berber  and  Tuareg  languages  of  Maure- 
tania  and  the  Sahara.  It  occurs  in  various  dia- 
lectic forms  as  Tamahte,  TahahOg,  and  Tama- 
sigt.  The  last  form  (T-ama-zig-t)  survives  in 
tiie  Amurii  or  Imazwhen  (q.v.),  the  common 
name  of  Hauretanian  Berbers  and  thon^t  to  be 
identical  with  the  Maxyes  of  Herodotus.  Con- 
sult: Freeman,  Orammatioal  Sketch  of  the  Tema- 
hug  or  Towarek  Language  (London,  1862) ; 
Hanoteau,  EaacA  de  grammaire  de  la  langue 
tomachek  (2d  ed.,  Algiers,  1896) ;  Kaoui,  Dio- 
tUnmaire  franvaia-tem^haq  (ib.,  1894) ;  id.,  Dio- 
tioMMin  pratique  tamAkeq-fraitgaia  (ib.,  1900). 

TAXATAVB,  tft'mft-ta'vt.  The  most  im- 
portant seaport  of  Madagascar.  It  is  on  the 
east  coast,  in  lat.  18*  lO*  8.,  on  a  small  penin- 
sula (Map:  Africa,  K  6).  It  is  fortified  and 
has  a  good  roadstead,  owing  to  the  outlying 
coral  reefs,  but  the  facilities  are  not  superior 
for  loading  and  unloading  vessels.  South  of  the 
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city  is  a  seriee  of  lagoons  which  have  been  con- 
nected by  canals  and  thus  add  to  the  transpor- 
tation advantuea  of  the  town.  In  1913,  10,08fl 
vessels  of  I,668i866  tons  entered  the  port.  (See 
Madaqabcab.)  a  railroad  at  present  conneots 
Tamatave  with  the  ndghboring  Ivandro.  Pq>.» 
1911,  8761.   There  are  a  number  of  Europeans. 

TAMAT7LIPAS,  tft'mou-lS'pAs.  A  maritime 
state  of  Mexico  (Map:  Mexico,  K  6).  Area, 
30,826  square  miles.  The  coast  is  flat,  sandy, 
lined  witn  Iwoons  and  marshes,  and  but  sparse^ 
inhabited.  The  northern  part  is  oceupied 
plaint,  while  the  soothem  and  central  portions 
are  mountainous.  Tamaulipas  is  watered  by 
several  large  rivers,  of  which  the  largest  are  the 
Rio  Gran&  and  Pfinuco,  forming  respectively 
the  north  and  south  boundaries.  The  climate  is 
temperate  and  healthful  in  the  interior  and  hot 
and  onhealthful  on  tiie  coast.  Agriculture  is 
the  principal  industry,  but  is  hindered  by  lack 
of  irrigation  foeilities.  Grazing  is  carried  on 
extoisively.  The  chief  exports  are  bides  and 
skins,  live  stock,  some  fruits,  and  rubber.  There  • 
are  three  railroad  lines  in  the  state.  Tbe  Mexi- 
can Free  Zone,  in  which  imports  are  liable  to 
only  10  per  cent  of  ordinary  duties,  was  first 
established  by  Tamaulipas  in  1858.  Pop.,  1910, 
249,641.    Capital,  Victoria  (q.v.). 

TAKATO  T  BAITS,  U-m&'yd  e  bous', 
Manuel  (1829-98).  A  Spanish  dramatist.  He 
was  born  in  Madrid  of  parents  both  of  whose 
families  were  distinguished  in  tbe  annals  of 
tiie  stag^  and  his  early  life  was  pused  in 
traveliM  about  the  provinces  with  the  com- 
pany 01  which  his  parents  were  membo:^.  He 
was  a  lifelong  friend  of  Manuel  CaQete  (q.v.). 
He  was  elected  (1858)  to  the  Spanish  Royal 
Academy,  of  which  he  became  permanent  secre- 
tary in  1874.  From  1884  till  his  death  he 
was  director  of  the  Naticmal  Library  and  chief 
of  the  board  of  archivists,  librarians,  and  u- 
tiquarians.  When  Tamayo  y  Baus  was  only 
II  years  old,  he  made  a  translation  or  adapta- 
tion of  Otfnertdtv  de  Brabant  which  was  suc- 
cessfully staged,  with  his  mother  in  the  title 
r61e,  at  Granada.  His  dramaturgic  manifesto. 
Truth  OB  fhe  Fountain  of  Beauty  in  Dramatio 
Literature  (1858),  was  widely  influential.  His 
most  important  plays  are:  La  Locum  de  Amor 
(18S5),  dealing  with  the  madnew  of  Juana 
la  Loca,  the  &u^ter  of  Ferdinand  and  Isa- 
bellftj  Lancet  de  Honor  (1863),  treating  of 
the  evil  (rf  duding;  XJn  Drama  'Suevo^  (1887), 
a  perfect  example  of  the  incorjioration  of  a 

Slay  within  a  play.  By  most  critics  Vn  Drama 
'uevo  is  ccmsidered  not  only  Tamayo's  master- 

{tiece,  but  also  one  of  the  great  plays  of  all 
iterature.  It  was  translated  into  £^lish  by 
J.  D.  Fitz-Gerald  and  T.  H.  Guild  as  A  Hew 
Drama  (New  York.  1915).  Consult:  Manuel 
Tamayo  y  Bans,  Ohrae  (4  vols.,  Madrid,  I89ft- 
1900) ;  Emilio  Cotarelo  y  Mori,  Hiatoria  lite- 
rorto,  vol.  i  (ib.,  1901);  Boris  de  Tannenberg, 
L*Etpagne  litt^raire,  prem>ihre  a&rie  ( Paris, 
1903) ;  Narciso  Sicara  y  Salvad6,  D.  Manuel 
Tamayo  y  Baus  (Barcelona,  1906). 

TA1CB6BONO,  t&m-bmng.  A  suburb  of 
Manila,  Philippines,  situated  about  3  miles  north 
of  the  capital,  in  the  Province  of  Rizal.  Pop., 
1903,  20,136. 

TAJEBOUB,  t&mHiSSr  (Fr.,  drum).  In  ffH>- 
tifleation  a  small  traverse  to  prevent  the  enfilade 
dl  a  trench,  or  in  other  words,  a  small  work 
projecting  from  the  main  line  of  a  for^catton, 
often  in  tbe  form  of  a  redan  or  a  lunette  witb 


a  salient  an^le  of  about  60°.  In  older  schemes 
of  fortification  the  tambour  usually  consisted 
<A  a  timber  structure  or  stockade  wiu  loopholes 
which  oonld  protect  the  gateway  of  an  approadi- 
ing  road,  or  afford  a  flwiking  fire  on  a  bridge. 
In  formal  sehemea  of  fortification,  the  tambour 
on  the  covered  way  would  be  used  to  close  the 
entrance  from  the  glacis.    See  FoBTincATlON. 

TAMBOVBIN,  UN'b^rUf'  (Fr.  tambou- 
rine, dim.  of  tambour,  drum,  tabor).  An  an- 
cient, lively  dance  of  Provoice,  in  f  time.  It  was 
originally  accompanied  1^  a  Ante  and  a  tam- 
bour (drum) ;  hence  the  name. 

TAJCBOUmHX,  tftm'bv-ren'.  Aa  ancient 
instrument  of  tbe  arum  t^pe.  It  is  composed  of 
a  piece  of  parchment,  stretched  on  the  top  of  a 
hoop  fumidied  with  pairs  of  small  metal  plates, 
and  is  Bounded  by  the  hands,  fingers,  or  elbow. 

TAJCBOV,  lAm-bAf'.  A  government  of  cen- 
tral Russia  (Map:  Russia,  F  4).  Area,  25,710 
square  miles.  Its  surface  is  mostiy  flat*  in  tiie 
basins  of  the  Oka  and  the  Dm,  and  intersected 
by  numerooB  river  vallen.  T^  nnion  is  wa- 
tored  principally  by  the  Vonmezh  and  the  Khoper 
(tributaries  of  the  Don)  and  by  the  Mokaha 
and  the  Tsna  (tributaries  of  the  Oka).  Iron 
is  found  near  Lipetak,  but  it  is  little  exploited. 
Tambov  is  one  of  the  most  fertile  governments 
of  Russia,  and  its  southern  and  larger  part  is 
covered  with  a  thick  layer  of  black  soil.  Rye 
and  oats  are  the  principal  cereals.  Flax,  to- 
bacco, and  snnr  beets  are  also  produced  no.  an 
increasing  scale.  The  principal  manufactored 
products  are  spirits,  doth,  beet  sugar,  flour,  and 
tobacco.  The  annual  value  of  the  output  often 
exceeds  $12,000,000.    Pop.,  1912,  3,473,000. 

TAMBOV.  The  capital  of  the  Government 
of  Tambov,  Russia,  in  a  low  region  on  the  Tsna 
River,  about  300  miles  southeast  of  Moscow 
(Map:  Russia.  F  4).  Pop.,  1910,  60,729.  The 
city  was  founded  in  1686  as  s  fortreu  against 
the  inroads  of  the  Tatars  from  the  south. 

TAlCBtTBltAINE,  The  Gbxat.  A  tragedy 
in  blank  verse,  by  Christopher  Marlowe,  acted  in 
1587  and  licensed  for  publication  on  An^.  14. 
1590.  Its  principal  source  is  a  translation  of 
Petro  Mexia's  SUva  de  VarM  LeoMm.  made  try 
Thomas  Fortesque,  and  pnUlahed  imda  the 
title  of  The  Foreate  in  1671. 

TAIPBBLAHX.    See  TnnnL 

TAMEBIiAHB.  1.  A  tragedy  by  Rowe,  pro- 
duced at  Lincoln's  Inn  Fields  in  1702  and 
adapted  (1724)  for  the  t^ioratie  stage  to  the 
music  of  Handel.  Owing  to  its  political  signifi- 
cance, the  play  came  to  be  produced  annually 
at  the  Drurv  Lane  on  November  6.  2.  A  poem 
by  Edgar  Allan  Poe  which  gave  Its  name  to  his 
volume  of  verse  published  in  1827. 

TAXETOMO,  t&'me-ti/mO.  Japan's  moat 
famous  archer.  He  belonged  to  the  great  Mlaa- 
moto  family  and  shared  Its  mistortunea  in  the 
middle  of  the  twelfth  oentnry.  He  is  credited 
with  many  feats  of  strength  and  skill.  He  sent 
an  arrow  through  the  body  of  one  man  and 
wounded  a  second  who  stood  behind  him.  He 
shot  an  arrow  through  the  helmet  of  his  own 
brother  without  hurting  him.  Bein^  taken  pris- 
oner and  a  sinew  of  bis  arm  having  been  ex- 
tracted by  his  foes,  he  came  nevertheless  to  shoot 
a  stronger  bow  and  sank  a  boat  by  shooting 
an  arrow  through  its  bows.  The  accounts  m 
his  end  are  contradictory.  Aftor  sinking  the 
boat  he  fired  his  house  and  committed  suidde, 
or  he  fled  to  Rynlmi  (Luehn)  and  heoame  its 
Kii^,  the  flnt  of  the  historic  line. 
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lAKILS.  A  Draridian  people  of  Boutbern 
Hindnstan  and  northern  C^lon,  who  number 
more  than  18,000,000.  Tfa^  are,  perhaps,  the 
moit  inqwiiant  of  the  cMlised  DravidiaD  people 
of  India.  The  Klings  of  the  seaports  ot  Farmer 
India  and  certain  parts  of  Malaysia  are  Tamils, 
who  have  emigrated  temporarily  or  permanently 
from  tiieir  native  land. 

The  Tamil  language  is  the  most  important 
and  archaic  of  the  Dravidlan  languages.  It  is 
spoken  in  the  northern  half  of  Ceylon,  and  the 
territory  between  Cape  Comorin  and  Pulica^ 
north  of  Madras,  extoiding  inland  ahoot  half- 
way aeroaa  India.  Tamil  is  divided  into  the 
WHwly  different  Old  or  Son  Tamil  and  Modem 
or  Kodnn  Tamil.  It  has  nine  cases,  two  num- 
bers, and  in  gender  distinguishes  beiween  high 
easte  {men,  gods,  spirita,  etc.)  and  low  caste 
(animals,  inanimate  things,  and  abstract  ideas). 
The  verb  is  formed  by  suffixing  the  personal 

Ciouns  to  a  predicative  verb  stem.  Tiie  same 
,  therefore,  when  case  suffixes  are  added, 
■erreB  as  a  noun  and,  when  the  pronouns  are 
affixed,  as  a  verb.  Moods  are  altogeUier  lacking. 
In  its  vocabulary  Tamil  is  exceedingly  rich, 
especially  in  compounds  and  synonyms.  The 
alphabet  is  based  on  one  of  the  old  forms  of 
the  Sanskrit  Devanagari  (q.v.)  script.  Tamil 
literature  is  abundant  and  important.  An  out- 
line is  given  under  Dba.viduks. 

BtbUognpby.  Rottler,  A  Dictiotutry  of 
TamU  and  Englith  (Madras,  1834-41)  and  the 
Tamil  and  English  dictitmaries  of  Winalow 
(ib.,  1862).  and  Vlsvanatha  Filial  (ib..  2d  ed., 
1897) ;  Mateer,  Native  Life  m  Travancore  {hem- 
don,  1883 ) ;  Khenius,  Orammar  of  the  Tatiul 
Language  (4tb  ed.,  Madras,  1888);  TamU  Anti- 
quary (ib.,  1903  et  seq.) ;  Vinson,  Manuel  de  la 
tongue  Tamoule  (Parle,  1903) ;  Pope,  First  Lea- 
«ofu  in  TamU  (7th  ed.,  Oxford,  1904);  id., 
Handhooh  of  the-Ordiimry  Dialait  of  the  TamU 
Language  (ib.,  1906) ;  PuhUoa^on*  of  the  India 
Linguistic  Burvey,  vol.  iv  (Calcutta,  1906) ; 
Thurston,  Cattea  and  Trihet  of  Southern  India 
(Madras,  1909);  Caldwell,  Comparatm  Oram- 
mar  of  the  Drtwidian  or  Bouth  Indian  PatnUy  of 
Languages  (3d  ed.,  London,  1913). 

TAlONa  07  THE  SHSEW,  The.  A 
comedy  by  Shakespeare,  written  before  1696, 
produced  in  1603.  It-is  adapted  from  an  earliw 
play  entitled  The  Taming  of  a  Shreio,  of  ques- 
tionable attthorship,  produced  in  lff04.  The 
ttozy  of  Bianca  is  tasen  fran  Arioeto's  /  tup- 
poaiti  throagh  Oascoigne's  Buppoeea,  a  play  of 
1566.  The  "taming"  comes  from  an  old  and 
widespread  story  found  in  the  Arabian  Nighta 
and  in  Straparola. 

TAIOSE,  tA'm^E^.  A  town  in  the  Province 
of  East  FUuiders,  Belgium,  11  miles  southwest 
of  Antwerp,  on  the  Sdieldt  and  on  the  railway 
from  Mechlin  to  St.  Nicholas.  Ita  diief  manu- 
factures are  cotton  and  woolen  fabrics,  laces, 
soap,  and  wooden  shoes;  boat  bollding  and  jute 
and  flax  spinning  are  carried  on.  Pop.,  1900, 
12,463;  1910,  13,306. 

TAM'UANT  HAT.T.  The  name  applied  (1) 
to  a  powerful  political  organization  in  New 
York  City,  (2)  to  the  building  which  serves 
as  that  organization's  headquarters,  and  (3) 
Bometimes  incorrectly  to  Hha  society  from  which 
flie  organization  leases  the  building.  The  name 
la  adapted  from  tAat  of  an  Indian  chief,  Taman- 
md,  of  tiie  Tjenni  Lenape  or  Delaware  tribe,  who 
was  fiunous  for  his  virtnes  and  his  wisdom,  but 
about  whom  little  is  definitely  known.  Hia 


name  appears  on  deeds  for  tracts  of  land,  dated 
June  23,  1683,  and  July  6,  1697 ;  and  according 
to  tradition  he  died  about  1740  and  was  bnriM 
in  New  Britain  Township,  Bucks  Co.,  Pa.  Be- 
fore and  during  the  Revolutionary  War  patriotic 
societies,  akin  in  spirit  to  the  Sons  of  Liberty, 
with  Tamanend  as  their  patron  saint  were 
organized  in '  imitation  of  and  opposition  to  such 
Tory  societies  as  8t.  Andrew'a  Society,  St.  David's 
Society,  St.  George's  Society,  and  Uie  Friendly 
8(018  of  St.  Patrick.  In  Philadelphia  the  Sons 
of  King  (later  St.)  Tammany  met  almost  every 
year  from  1772  to  1791.  and  later,  in  1795.  a 
short-lived  branch  of  the  New  York  society  was 
established  there.  Similar  societies  of  St  Tam- 
many had  a  brief  existence  in  Providence,  Brook- 
lyn, and  Lexingttm.  See  SBOBn*  Socibtibs. 

On  May  12.  1789,  William  Moonev,  an  uphol- 
sterer and  ex-soldier,  who  previously  had  been 
active  as  one  of  the  Sims  of  Liberty,  founded  in 
New  York,  ostensibly  as  a  patriotic  and  social 
organization,  the  secret  Society  of  St.  Tanunany 
or  Columbian  Order,  which  in  180B  was  regu- 
larly incorporated  as  a  fraternal  aid  aasodation. 
The  ritual  and  organization  of  an  Iroquois  lodge 
were  followed  more  or  less  closely  by  the  found- 
ers, the  society  being  divided  into  13  tribes, 
each  of  which  had  its  separate  totem,  the  year 
being  divided  into  four  seasons,  each  month, 
or  rather  moon,  being  called  In'  some  distln- 
guidting  characteristic,  and  the  officers,  annually 
elected,  being  known  as  the  grand  sachem,  sa- 
chems^ the  sagamore,  or  master  of  cerunonlea, 
scribe  or  secTMary,  and  the  wiakinskie  or  door- 
keeper, place  of  meeting  was  called  the 
Wigwam,  a  name  often  used  to  mean  Tammany 
Hall  itself.  It  was  the  custom  to  confer  the  hcnor- 
ary  title  of  Great  Grand  Sachem  upon  the  Presi- 
dents of  the  United  States,  and,  from  Washing- 
ton to  Jackson,  all  accepted.  Until  their  ahandcm- 
ment  in  1813,  it  was  the  practice  of  Tammaiv 
Society  to  have  picturesque  cerantmiee  accord- 
ing to  Indian  custom.  In  1811  the  society  built 
its  first  hall,  at  the  comer  of  Frankfort  Street 
and  Park  Row,  in  1867  moved  to  Fourteenth 
Street,  and  in  1916  it  decided  again  to  change 
locations,  selecting  a  rite  fartiker  uptown.  The 
political  organisaoMi  ia  nominally  uatinct  fron 
the  society. 

Though  the  society  was  ostensibly  organized 
for  patriotic,  social,  and  benevolent  purposes, 
it  early  took  an  active  interest  in  polities  and 
soon  came  to  stand  distinctively  for  democracy 
and  decentralization,  identifying  itself  dcAnitefy 
(in  1798)  with  the  Democratic-Republicans  as 
opposed  to  the  Federalists.  Though  never  an 
officer,  Aaron  Burr  is  supposed  to  have  given  the 
society  its  first  training  in  the  devious  ways  of 

Eractical  politics.  He  was  assisted  by  Matthew 
I.  Davis,  who  carried  out  his  orders.  The  re- 
markable organization  as  a  political  machine 
was  effected  or  at  least  perfected  under  Martin 
Van  Buren  during  the  contest  within  Tammany 
Hall  between  the  friends  of  Jackson  and  those 
of  Adams.  In  1800  the  sociefy  first  took 
an  active  part  in  a  pt^itical  campaign,  being 
instrumental  in  carrying  New  York  for  Jef- 
ferson. From  that  time  to  the  present 
Tammany  has  generally,  professed  to  be  the 
local  representative  of  tne  National  Demo* 
eratic  party  and  has  exerted  a  powerful  Influence 
on  the  pdttical  history  of  the  State  and  a  pre- 
ponderating influence  on  the  political  history 
of  the  city.  Generally  the  organization  has  beoi 
bitterly  assailed  by  rival  factions  of  the  Demo- 
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cratic  party,  and  on  at  least  one  occasion,  in 
1878,  under  Kelley,  it  bolted  the  party's  regular 
State  ticket,  but  for  the  most  part  it  has  con- 
trolled a  vast  majority  of  the  Democratic  voters 
of  the  city.  After  1834,  when  the  mayoralty 
first  became  elective,  it  devoted  its  attention 
primarily  to  Becuring  control  of  the  city  govern- 
ment and  from  1834  to  1913  succeeded  in  elect- 
ing folly  two-thirds  of  the  mayors.  Qradually 
its  organization  became  more  and  more  pter- 
fected,  and  the  inrush  of  ImmigrantB  after  about 
1840  added  enormously  to  its  strength,  for 
Tammany  succeeded  in  securing  the  adhesion  of 
an  immense  majority  of  the  foreign-bom  citi- 
ZCTs.  In  order  to  secure  proper  compactness 
and  discipline  within  the  organization,  great 
power  was  necessarily  Uirown  into  the  umds 
of  a  few  individuiJs,  and  in  the  history  of  Tam- 
many many  of  its  ofBcers  are  all^^  to  have 
succumbed  to  the  temptations  which  such  power 
has  brought.  From  an  early  period  charges 
of  corruption,  peculation,  and  blackmail  were 
made  against  Tammany  leaders  by  their  politi- 
cal opponents,  and  Tammany  often  retaliated 
with  similar  charges  aminst  the  opposition,  as 
in  1839  against  the  Whigs.  The  climax  was 
reached  in  1869-71,  when  Tweed  and  hia  asso- 
ciates were  proved  to  have  robbed  the  city  of 
untold  millions.  (See  Tweq),  William  M.) 
Damaging  disclosures  concerning  the  methods  of 
Tammany  were  also  made  during  the  investiga- 
tions conducted  respectively  by  the  State  Com- 
mittee on  Cities,  headed  by  J.  Sloat  Fassett, 
in  1890,  the  special  committee  of  the  State 
Senate,  headed  by  Clarence  Lexow,  in  1894,  and 
the  special  eommittee  of  the  State  Assembly, 
headed  by  Robert  Mazet,  In  1899. 

Tweed  was  the  first  to  exercise  over  Tammany 
the  powers  of  the  modem  boas.  After  the  ex- 
posure of  bis  colossal  frauds  Tammany  was 
severely  criticised.  On  a  platform  of  reform  and 
regeneration  it  was  reorganized  by  John  Kelly 
{q.v.),  who  caused  some  of  the  most  prominent 
of  Tweed'sprosecutors — men  like  Tilden,  Charles 
(VConor,  Horatio  Smnour,  and  August  Belmont 
— ^to  be  chosen  as  crfncers,  while  he,  by  perfecting 
the  machinery  of  the  organization,  gained  al- 
most entire  control.  At  his  death,  in  1886,  he 
was  succeeded  by  Richard  Croker  (q.v.)*  who, 
however,  did  not  exercise  the  powers  of  a  boss 
until  1888,  and  who  in  1901  retired.  Lewis 
I4ixon  (q.v.)  was  then  nominally  the  leader 
for  several  mraths.  Tweed,  Kelly,  Croku-,  and 
Nixon  had  each  been  chairman  ot  the  finance 
committee;  this  committee  was  reorganized  in 
1903,  after  the  policy  of  Tammany  had  been 
shaped  for  a  time  by  a  triumvirate,  and  Charles 
F.  Murphy  (q.v.)  was  diosen  leader.  A  man 
of  remarkable  political  talents.  Murphy  soon 
gained  for  himself  virtually  absolute  power. 
In  1912,  after  he  had  secured  the  elections  of 
McClellan  and  Oaynor,  he  was  made  one  <rf  the 
issues  in  the  national  campaign.  The  whole 
Tammany  ^stem  was  sharply  criticized.  The 
control  of  "nmrnany  in  State  Democratic  poli- 
tics, despite  occa8i<MiaI  r^uffs,  has  beoi  well- 
nigh  absolute. 

In  organization  Tammany  is  highly  central- 
ized, the  power  resting  ultimately  in  the  hands 
of  one  man  or  of  a  relatively  small  number  of 
men.  There  is  a  captain  for  each  election  dis- 
trict in  the  cit7,  and  a  district  leader  for  each 
AssemUy  district.  The  executive  ctanmittee  of 
the  organization  is  generally  made  up  of  these 
various  district  leaders;  wlule  in  adution  each 


district  elects  a  certain  number  of  men  to  the 
so-called  General  Conunittee,  in  which  osten- 
sibly  the  power  rests,  and  in  whose  name  the 
lease  of  the  building  known  as  Tammany  Hall 
is  held.  The  men  elected  by  each  district  to 
the  Gtmeral  Committee,  whose  membership  is 
somewhat  in  exems  of  6009,  form  the  General 
Committee  for  that  district  and  are  pre^ded 
over  by  the  district  leader.  The  Geneiul  C«n* 
mittee  has  atand^  subcommittees  on  finance, 
printing,  naturalization,  correspondence,  and 
ornmization. 

The  power  of  Tammany  is  traceable,  however, 
to  something  more  than  mere  machine  organiza- 
tion. It  makes  a  ^stematic  appeal  for  the  votes 
of  the  lower  classes  and  aeeompllshes  its  pur- 
pose 'by  numerous  acts  of  real  charity;  by 
gratifying  the  social  instincts  of  the  tenement 
dwel^,  tiie  district  leaders  giving  at  their  own 
expense  frequent  dances,  chowder  parties,  pic- 
nics, and  excursions;  by  bailing  unfortunates 
out  of  jail;  by  systematically  ingratiating  itself 
with  uie  vast  numbers  of  immigrant; 
securing  woric  for  the  unemployed ;  by  an  exten- 
sive and  generally  astute  use  of  patronage 
(when  Tammany  u  in  power) ;  and  apparently 
by  the  application  of  pressure  and  various  acts 
of  virtual  intimidation.  It  also  gains  votes  by 
virtue  of  its  position  as  the  representative  in 
New  York  of  the  Democratic  party,  and,  by 
the  lax  enforcement  of  sumptuary  laws  when  in 
power,  it  wins  the  support  of  those  voters  who 
on  principle  or  throng  motives  of  self-interest 
oppose  such  laws.  In  the  midst  of  revelations 
of  fraud  and  corruption  such,  as  in  the  case  of 
Tweed,  and  ai  defeat,  as  in  1913  by  the  Fusion- 
ista,  Tammany  has  evinced  a  wonderful  vitality. 
By  nominating  for  mayor  such  men  as  Have- 
m^rer,  Hoffman,  Hewitt,  and  Qmynot,  and  by  de- 
nouncing the  corruption  and  aristocratic  tend- 
encies of  the  oppoaititm,  it  has  recovered  power. 
According  to  its  own  standards  Tammany 
Hall  has  been  an  efficient  organ  for  government. 
Arrayed  against  it  are  the  members  of  the  Re- 
publican party,  a  large  majOTity  of  the  cultured 
and  well-to-do  classes,  and  large  numbers,  repre- 
senting various  classes,  who  are  convinced  that 
Tammany  government  means  a  |[ovemment  of 
blackmail,  of  fostered  vice,  of  police  corruption, 
and,  if  not  of  outright  dishonesty  in  all  respects, 
at  least  of  general  wastefulness  and  inefficiency. 

Bibliogxaphy.  N,  Smith,  Tamtmmy  H<Ut 
(New  York,  1893) ;  Thompson,^  in  Politica  in  a 
Demoaraojf  (ilk,  1894) ;  J&nmn,  Tammtmy  Bo- 
cietie$  im  JKIode  l$land  (I^vidence,  1805); 
Talcott  Williams,  In  Hitiorio  Jfew  York,  voL  i 
(New  York,  1899);  Breen,  Thirty  7ear»  of 
New  York  Politica  (ib.*,  1899);  Myers,  Bittory 
of  Tammany  Ball  ( ib.,  1901 ) ;  Blake,  Biatory  of 
the  Tammany  Society  or  Columbian  Order  (ib., 
1901);  Lewie,  Richard  Croker  (ib.,  1901); 
Cabeen,  "The  Society  of  the  Sons  of  St  Tam- 
many of  Philadelphia,"  in  the  Petmaulvania 
Magasine  of  Bistory  and  Biography,  v<ris.  xxv, 
xxvi,  xxvii  (PhiladelfAia,  1901-03) ;  W.  L.  lUor- 
don,  Plimkett  of  Tamananif  Ball  (New  Yorl^' 
I90S);  Bryce,  in  The  American  Commonwealtk 
(2  vols.,  ib.,  1910) ;  E.  P.  Kilroe,  Saint  Tam^ 
many  and  the  Origin  of  Society  of  Tammany  or 
Columbian  Order  of  New  York  (ib.,  1913); 
J.  W.  Forest,  Tammimy's  Treaeon,  Impeachment 
of  Oov.  William  Sulaer  (Albany,  1913). 

TAKMAn  SOCIBTZSS.  See  Tahhant 
Hall;  SacBcr  SodKms. 

TAHXEBFOSS,     t&m'm&^fdraT  (Finnish 


Digitized  by 


Google 


TAXXDZ 


830 


Tampere).  The  principal  manufacturing  city 
of  Finland,  Russia,  situated  in  the  OoTernment 
of  TarastehuB,  dose  to  the  falls  of  Tampereen- 
koaki  and  126  miles  northwest  of  Helaingfors 
hy  Tail  <Bbp:  Bnasia.  B  2).  It  is  a  modern 
town  with  extensiTe  oottMi,  paper,  saw  and 
iron  mills,  and  various  other  manufaetnring 
establisliments  (including  locomotive  works 
and  shipyards),  whose  motor  power  is  supplied 
chiefly  by  the  near-by  rapids.  Its  principal 
import  is  cotton,  of  which  7,687,100  pounds 
were  imported  in  1913.  The  town  was  founded 
in  1779,  while  its  industrial  devel<^ment  dates 
from  the  beginning  of  the  ninetaeath  centmy. 
Pop.,  1912,  45,791. 

TAKHUZ.  A  dei^  of  Sumerian  origin  wor- 
shiped in  Babyl<mia  and  also,  according  to  Ezddel 
viii.  14,  in  the  temple  at  Jerusalem,  where 
women  wept  for  Tammnx.  The  meaning  of  the 
Sumerian  name,  Tamuzn,  or  Duuzi'Duzi,  seems 
to  be  aplu  kenu,  true  son.  He  is  represented  as 
a  son  of  Ea,  and  probably  had  his  original  hmne 
at  Eridu.  At  first  he  was  apparent^  an  agri- 
cultural dei^.  He  is  mentioned  in  tne  faiserip- 
tions  of  Qudea  of  Lagash,  in  the  Adapa-myth  and 
in  the  Gilguneah  Epic.  In  the  developed  Baby- 
Ionian  mythology  he  became  the  symbol  of  the 
decay  of  v^tati<m  after  Uie  close  of  the  sum- 
mer season,  pictured  as  slain  by  the  goddess 
Ishtar  after  she  has  secured  him  as  her  hus- 
band. The  death  of  Tammuz  gave  rise  in  Baby- 
lonia to  the  mourning  ceremonies  described  by 
Esdciel,  and  frmu  Babylonia  a«  a  centre  we 
eolt  spread  to  tiie  West.  There  was  a  relation 
of  Tammuz  to  the  boar  already  in  Babykmia. 
Among  the  Canaanites  Tammuz  was  known  as 
Adoni,  the  lord,  and  this  name  was  given 
by  the  Greeks  as  Adonis  (q.v.).  Among  the 
Fhcenicians  the  chief  temple  and  worship  of 
Adonis  was  at  Byblus  (or  Oebal),  and  from 
Phoenicia  the  Adonis  cult  was  carried  to  Cypms 
and  Greece,  where  he  was  connected  with  Aphro- 
dite. His  festivals  were  par^  tiie  expremona 
of  joy,  partly  of  mourning.  In  the  latter  the 
women  gave  themselves  up  to  the  most  un- 
mitigated grief  over  the  Iget  Adtmis,  shaved  off 
their  hair,  and  sacrificed  their  chastity  In  his 
temples.  The  days  of  mourning  were  completed 
\jy  a  aolemn  burial  of  an  image  of  the  god.  This 
period  was  followed  by  a  succession  of  festive 
and  joyful  days  in  honor  of  the  reanrrection 
of  Adonis.  The  river  Admis  (Kahr  Ibrahim), 
which  <mee  a  year  ran  purple  to  the  sea  front 
the  Lebanon,  was  supposed  to  be  tinged  by  the 
blood  of  the  god;  and  a  vessel  sent  off  from 
Alexandria,  and  carried  \ty  the  tide  to  Byblua, 
used  to  inform  tiie  mourners  by  letter  that  he 
had  been  found  again.  These  feasts  were  cele- 
brated during  the  summer  solstice.  The  fourth 
month  in  the  Babylonian  calendar,  known  as 
TammuB  and  adopted  by  the  Hebrews,  presorvea 
the  name  of  the  god  and  famishes  a  valuable 
testimony  as  to  the  time  when  his  festival  was 
celebrated,  since  tiie  Babylonian  year  began  in 
the  spring.  Adonis  of  Byblus  was  identified 
with  Osiris,  Athtar,  Dusares,  Attis,  and  other 
gods.  This  was  no  doubt  facilitated  the 
Blmilari^  of  mythopoetic  thou^t  in  different 
peoples.  Our  information  concerning  the  Tam- 
muz Adonis  cult  comes  partly  from  Lucian's  Be 
dea  Byra,  partly  from  the  monuments  on  the 
Adonis  River  in  the  Lebanon.  Consult:  W.  R. 
Smith,  Religion  of  the  Semites  (London,  1894) ; 
H.  Zimmem  in  E.  Schrader,  Die  KeUinaokriftm 
imd  dot  Alte  Teataineta  (3d  ed.,  Berlin,  1902) ; 


Alfred  Jeremiaa,  Dae  Alte  Testament  in  Lichte 
dee  Alten  Orients  (Leipzig,  1906) ;  M.  Jastrow, 
Die  Religion  Babyloniens  vnd  Assyriens  (Oiea- 
sen,  1902-12) ;  W.  Baudissitt,  Adonis  wnd  Esh- 
mun  (L^pzig,  1911) ;  S.  Langdon,  Tanmum  and 
Ishtar  ((AfoTd,  1914) ;  J.  E.  Frazw,  Adonts, 
Atiis,  Osiris  (3d  ed.,  London,  1914);  G.  A. 
Boston,  "Tammoc  and  Osiris"  in  Journal  of 
The  American  Oriental  Sooiety   (Xew  Haven, 

1916).   

TAU  O'  BHANTER.  One  of  the  best^known 
poems  of  Robert  Bums,  based  on  the  popular 
belief  that  no  evil  spirit  can  pasa  the  middle  of 
a  running  stmam.  The  hero  is  pursued  by 
witches  for  distarbfaig  their  dance  at  Alloway 
Kirk,  and  eneoeeds  in  crossing  the  river  Doon 
in  eaJety. 

TAM.TA,  A  (Aty,  port  of  entry,  and  the 
county  seat  of  Hillsboro  Co.,  Fla.,  212  miles 
south  by  west  of  Jacksonville,  at  the  mouth 
of  the  Hillsboro  River,  on  Tampa  Bay,  and  on 
the  Atlantic  Coast,  the  Seaboard  Air  Line,  the 
Tvupa.  and  GnU  OoMt,  and  tlie  Tampa  North- 
era  railroads  (Uap:  Florida.  D  4).  There  is 
also  ateamihip  connection  with  the  principal 
Atlantic  and  Gulf  ports  and  Cuba,  tne  West 
Indies,  and  Central  America.  'Himpa  has  be- 
come a  famous  winter  resort.  Noteworttiy  are 
the  Tampa  Bay  Hotel,  De  Soto  Parte,  the  scene 
of  the  encampment  of  the  United  States  Volun- 
teers during  the  Spanigh-Amencan  War;  the 
tjid  government  reservation;  the  Carafe  Li- 
brary, Sulphur  Springs,  Ballast  Point  Park, 
the  county  oonithoiue,  Elk's  H«ne,  tiie  Church 
of  St.  Louia*  and  the  Federal  building.  Tampa 
is  an  important  shipping  point  through  Port 
Tampa  for  phosphate,  fnute,  v^etables,  turpen- 
tine, rosin,  lumber,  fish,  and  cattle.  In  the  year 
ending  June  30,  1913,  the  total  trade  of  the 
cUBtoma  district  amounted  to  $8,918,000,  includ- 
ing exports  to  the  value  of  $4,326,000.  The  1914 
census  showed  mannfactnred  products  to  the 
value  of  $14,089,001^  and  an  Inveated  capital  of 
$9368,000.  Tb»  chief  indnsti7  Is  the  manu- 
facture of  Havana  cigars,  a  large  part  of  the 
world's  supply  being  made  here.  There  are 
foundries  and  machine  ^ops,  a  fertilizer  fac- 
tory, and  manufactories  of  wagons,  automobile 
tops,  jewelrv,  furniture,  lamps,  mattresses,  safes 
and  locks,  brick  and  tile,  «tc.  Fishing  also  is 
largely  carried  on.  Pop.,  1890,  S632;  1900,  16,- 
839;  1910,  87,782;  1916  (U.  S.  est),  61,521. 

TAXPA  BAT.  An  Inlet  of  the  Gulf  of 
Mexico  on  the  west  coast  of  Florida  (Map; 
Florida,  D  4).  The  bay  proper  is  about  20 
miles  long,  and  has  an  average  width  of  about 
7  miles,  the  northern  part  Ming  divided  into 
Old  Tamoa  Bay  (about  12  miles  long  and  6 
miles  wide)  and  Hillsboro  Bay  (7H  miles  long 
and  about  4  miles  wide).  Its  entrance  is  pro- 
tected by  a  line  of  keys,  or  low  islands,  and  it 
forms  an  exedlent  harbor  with  a  deptii  of  22 
feet  in  the  main  entranoe,  thou|^  tiie  dredged 
channel  to  Port  Tampa  is  24  feet  deep. 

TAKTAH.  A  tick  (q.v.)  of  southern 
Africa,  remarkable  for  its  very  poisonous  bite, 
found  in  Angola  and  southward,  and  described 
Livingstone  in  his  Tranfela.  It  attacks  by 
preference  the  parts  between  the  fingers  or 
toes,  attains  the  size  of  a  pea,  and  when  filled 
with  blood  is  dark  blue,  and  so  tough  that  it 
cannot  be  burst  by  squeezing  with  the  fingers. 
The  first  effect  of  the  bite  is  mingled  pain  and 
itching,  ^ich  ascends  until  it  reaches  the  ab- 
domm,  and  causes  eitiier  violent  vomiting  and 
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purging,  or  fefer.  Tlia  tingUag  mbu^oii  luts 
for  a  week. 

TAXPICO,  t&m-pelc6.  A  Beaport  in  the 
state  of  Tamaulipaa,  Mexico,  206  miles  northeast 
of  the  Cit^  of  Mexico,  on  the  POnuco,  near  its 
mouth  (Map;  Mexico,  K  6).  The  town  is  sur- 
rounded lasotms,  which  make  it  very  un- 
healthfnL  It  nas  broad  streets  and  squares, 
the  largest  of  the  latter,  the  PUua  Constitucifin, 
having  a  public  garden  in  its  CMitre.  The  most 
notable  building  is  the  parish  church  of  the 
Jesuits.  The  town  ia  connected  by  rail  with  the 
interior  states  of  northern  Mexico,  of  which  it 
is  the  chief  outlet.  The  city  has  e»[)erienced 
rapid  development  due  to  the  exploitation  of 
oil  fields.  In  1913  exports  amounted  to  $81,- 
030,261,  and  included  ixtle,  rubber,  guayule, 
chide,  and  asphalt.  Imports,  chiefly  manufac- 
tured articles  from  the  United  States,  were 
valued  at  «46,832,S1S.  Pop.  (est),  35,000. 
Tampioo  was  an  Aztec  city.  In  1683  it  was 
destroyed  by  the  pirate  Lorencillo  and  was  not 
rebuilt  till  1823.  It  reomved  the  name  Santa 
Ana  de  Tamaulipaa  in  1834,  and  was  the  scene 
of  a  Ibziean  vlctoiy  ow  the  Spanish  In  1827. 
In  1914  it  was  tihe  scene  of  the  Tampioo  Incident 
(see  Mnaco,  Biatory),  and  later  was  captured 
1^  the  Constitutitmausts. 

TAMBXn,  t&m'sSIP'd  (Chin.,  Freshwater).  A 
port  on  the  north  coast  of  Formosa,  opened  to 
foreign  residence  and  trade  bv  the  Treaty  of 
Tientsin  (1868),  and  continued  as  such  by  the 
Japanese.  It  stands  at  the  mouth  of  the  Tamsui 
River,  13  miles  from  Jai-peh,  or  Daiht^er 
(Mi4»:  J^HUi,  D  8).  The  prindpal  exports  are 
tea,  rice,  sugar,  camphor,  coal,  ux,  hemp,  jute, 
etc,  ehie^  to  China,  Hong^on^,  £Mtish  India, 
and  the  United  States,  and  the  imports  are  salt, 
flour,  kerosene  oil,  cotton  and  woolen  goods, 
lead,  and  other  metals,  tobacco,  joss  sticks,  etc. 
The  population  is  estimated  at  over  6000. 

TAm-TAM  (Hind.,  dram,  on(Hnatopoetic  in 
origin).  An  Indian  or  Chinese  musical  instru- 
ment. It  consists  of  a  metal  didc  c<»icave  in 
the  middle  and  is  sunwnded  by  a  loop.  Hie 
tone  is  produced  by  smking  the  disk  wUh  a 
stick  hanng  a  soft  knob  made  of  felt  or  leather. 

TAVWOBTH.  A  municipal  borou^  and 
market  town,  on  the  borders  of  Staffordshire  and 
Warwickshire,  England,  at  the  confluence  of  the 
Tame  and  Anker,  13  miles  northeast  of  Bir- 
mingham (Map :  England,  E  4) .  Its  chief  build- 
ings are  the  castle  built  on  the  site  of  a  Saxon 
fort  and  the  church  of  St.  Editha,  founded  in 
the  eighth  century.  It  acquired  in  1897  the  his- 
toric castle  whidi  had  descended  throiwh  the 
female  line  of  the  Harmions  to  Uie  Mar^is 
Townahend.  Market  gardening,  brlckmaking, 
dyeing,  wool  stapling,  and  manufactures  of  tapes 
and  small  wares  are  carried  on.  From  the  oe- 
ginning  of  the  eighth  century  Tamworth  was 
the  chief  Mercian  royal  residence.  Burned  by 
the  Danes  in  911,  it  was  rebuilt  by  Ethelfleda, 
daughter  of  Alfred  the  Great.  Pop.,  1901,  7271 ; 
1911,  7738.  Consult  Palmer.  Hittorv  of  Tam- 
worth (London,  1871-76). 

TAJTA,  ta'nA,  A  river  in  British  East  Africa 
(Map:  Congo,  O  3).  It  rises  in  numerous  head 
streams  in  the  southwest  slope  of  Mount  Eeoia, 
and  flows  southeast  after  making  a  long  detour 
to  the  north,  emptying  into  the  Indian  Ocean. 
Its  length  is  over  500  miles.  Its  upper  course 
down  to  Balarti  (Hameye)  is  that  of  a  moun- 
tain stream,  full  of  falb  and  cataracts.  Its  im- 
p<ntanee  as  a  waterway  into  the  interior  of 


Africa  is  considerably  diminished  1^  the  bar 
which  obstructs  its  entrance. 
TAJTA.   See  Tzana. 

TAH'AOEB  (frran  Neo-Lat  Tanagra,  from 
Brazilian  tangara,  the  native  name  of  the  bird). 
The  popular  name  for  the  Tanagride,  a  family 
of  birds  having  a  ctmlcal  beak,  triangular  at  the 
base,  the  up^r  mandible  notched  towards  tha 
tip,  and  its  ridge  arched.  Tlie  family  is  closely 
related  to  the  flnchea,  and  about  350  species  are 
known,  all  American  and  nearly  all  tropical. 
Only  flve  species  occur  as  far  north  as  the  United 
States  and  only  two  of  these  reach  Canada. 
They  are  all  birds  of  moderate  or  small  size,  6 
to  8  inches  iMg,  or  lees,  of  surpassingly 
gaudy  plumage,  thou|^  the  brilliancy  is  mostly 
conflned  to  tiie  males.  Ihey  are  arboreal,  feed- 
ing on  fruit  and  insects,  and  have  little  power 
of  song,  but  a  few  species  sing  well.  The  best 
known  of  the  three  North  American  forms  is  the 
scarlet  tanager  {Pirattga  erythrxmelaa) ,  the 
most  brilliant  bird  of  the  northern  United 
States — the  male  bright  scarlet  with  black  wings 
and  tail;  the  female  light  olive-green  above, 
greenish  yello>w  beneath.  The  immature  males 
are  like  the  females,  but  have  the  black  wings  and 
tail,  and  the  adult  male  assumes  tills  plumage 
in  winter.  The  scarlet  tanager  breeds  as  far 
north  as  New  Brunswick  and  aa  far  west  as 
Kansas,  but  winters  in  Central  and  South  Amer- 
ica. It  builds  its  nest  near  the  end  of  a  hori- 
zontal limb;  the  nest  is  a  loose,  shallow  struc- 
ture of  twigs,  weeds,  and  rootlets.  The  egga 
are  pale  blui^  with  num«'ons  reddish-brown 
wots.  The  scarlet  tanager  baa  a  pleaaing  song. 
From  New  Jeney  soutliward  thwe  u  ftrand  frtnn 
April  to  September  the  rammer  tanager  {Pi- 
rofHIw  rubra) ,  roae-red,  brighter  below,  we  wings 
fuscous  maq^ined  with  rose.  The  female  u 
orange  olive-green  above,  huffy  yellowish  green 
below.  In  habits,  nesting,  and  song  it  re- 
sembles the  scarlet  tanager.  From  the  eastern 
foothills  of  the  Rockies  to  the  Pacific  there  is 
found  in  summer  the  Louisiana  or  Western 
tanager  {Piramga  Utdovieitma) .  The  male  is 
bright  yellow,  with  the  whole  head  crimson  or 
scarlet,  and  the  back,  wings,  and  tail  black. 
The  fnnale  is  exactly  like  the  female  scarlet 
tanager,  except  for  white  or  yellowish  markings 
on  the  wings.  In  nesting  and  other  habits  this 
bird  resembles  the  others.  Consult  Robert  Ridg- 
way.  Bird*  of  North  and  Middle  America,  part  ii 
(Washington,  1902),  and  general  ornithologies. 
See  Colored  Plate  with  Tebush. 

TAITAQBA  (Lat,  from  Ok.  I&^ypa,  mod- 
em Grimadha).  An  ancient  city  in  eastern 
Bccotia  close  to  the  Athenian  border.  It  did 
not  play  any  part  in  anciait  history,  but  near 
it  was  fought  an  important  battle  between  the 
Athenians  and  the  Spartans  in  467  B.C.  Through 
the  treacherous  desertion  of  the  Thessalian  cav- 
alry the  Athenians  were  defeated,  but  later  in 
the  same  year  at  CE!n<H>hyta  in  the  same  district 
they  won  a  great  victory  which  made  them 
masters  of  Bteotia.  During  the  Hellenistic  and 
Rcmum  periods  Tanagra  was  a  flourishing  agri- 
cultural community,  said  to  produce  the  best 
wine  in  Bceotia.  It  is  now  deserted,  though  the 
line  of  ancient  walls  is  marked  by  mounds  of 
rubbish,  and  there  are  remains  of  the  theatre 
and  other  ancient  buildings.  The  chief  fame  of 
the  town  is  due  to  its  extensive  necropolis,  first 
opened  in  1874,  and  since  then  the  scene  of 
countless  open  and  clandestine  excavations.  The 
tombs  or  i^vea  have  yielded  the  long  series  of 
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graceful  and  charming  terra-cotta  statuettes, 
known  as  Tanagra  figurines.  In  many  cases 
these  were  broken  before  being  cast  into  the 

Srave,  and  their  siguiflcaoce  has  caused  much 
iscunioOi  in  which  an  occult  symbolism  has  not 
been  proved.  The  hi^  value  attached  to  these 
little  figures  has  led  to  much  modem  forgery, 
and  it  is  oftm  hard  even  for  an  upert  to  detect 
the  imitations.  Consult  Fowler,  Wheeler,  and 
Stevens,  A  Handbook  of  Greek  Archteoloffjf 
(New  York,  1909),  and  K.  Baeddcer,  Oreeoe  (4th 
Eng.  ed.,  Leipsig,  1909). 

TAnSAlB.  The  ancient  name  of  the  Den. 
TAVAHA,  t&  n&'nA  (South  American  name). 
One  of  the  singing  grassboppers  of  tfae  genus 
LcctutOt  ecnnmon  in  Braxil»  whose  mnno  is  much 
admired  by  the  natives,  who  keep  it  in  little 
cages  much  as  the  Japanese  ke^  crickets. 

TANANA  (tt'n&-tt&0  BIVEK.  The  Imigeet 
and  most  important  of  tfae  affluents  of  the  Yukon 
River,  Alaska  (Map:  Alaska,  K  3).  It  is  navi- 
Aited  from  the  middle  of  May  to  the  middle  of 
October  as  far  as  Fairbanks  (q.v.),  200  miles. 
Of  its  tributaries  the  Ohena,  T<dovana,  and  Volk- 
mar  are  praetieaUe  for  very  small  steamers, 
while  the  Kantisima  has  been  navigated  200 
miles. 

TANANABIVO,  tA-nft'n&-re'v6.  The  capital 
of  Madagascar.   See  Aittaitanabivo. 

TAHANA  VALLET.  This  region,  watered 
by  the  Tanana  and  its  tributaries,  is  the  most 
important  portion  of  the  Yukon  watershed. 
Area,  about  26,000  square  miles.  Pop.  (white), 
about  6,000»  with  soma  30,000  acres  under  home* 
stefid.  The  native  population,  Tananas,  de- 
crease slowly  in  numWs.  From  1903  to  1916 
gold  to  the  estimated  value  of  $66,000,000  was 
mined,  the  products  of  the  Fairbanks  district 
alone  exceeding  $63,000,000.  Coal  beds,  though 
low  grade  In  quality,  extend  from  the  Delta 
River  westward  to  the  upper  Nenana.  In  the 
Bonnefleld  district  an  area  of  600  square  miles 
of  lignite  coal  outerope,  under  fiivorable  cfm* 
ditions  for  mining.  Good  grass,  fertile  eoil, 
abundant  timber  (mostly  spruce  and  birdi) 
make  portions  of  the  Tanana  valley  tfae  most 
desirable  part  of  interior  Alaska  for  permanent 
settlement.   

TAN'AQUIL.  The  wife  of  Tarquiniua 
FriscuB. 

TAITAUAJT,  t&-nft^w&n.  A  town  of  L^te^ 
Philippine^  situated  10  miles  from  Tadoban. 
Pop.,  1908.  18,266. 

TANATTAir.  A  town  of  Luzon,  Philippines, 
in  the  Province  of  Batangas.  It  is  situated  on 
the  principal  highway  from  Batangas  to  Manila, 
about  27  miles  north  of  Batangas.  The  town 
was  founded  in  1684,  on  the  shore  of  Lake  Taal, 
but  was  destroyed  in  1754  bv  an  eruption  of  the 
volcano  Taal  (q.v.),  and  later  r^uilt  in  its 

f resent  position  not  fax  from  tfae  lake.  P<9., 
903,  18,263. 
TAV'CBED  (c.1060-1112).  Prince  of  An- 
tioch,  a  hero  of  the  First  Crusade.  The  first  au- 
thentic information  respecting  him  is  that  he 
joined  his  cousin  Bohemund  in  tbe  First  Crusade 
in  1096.  They  landed  in  Epirus,  and  took  the 
oath  of  all^iance  to  the  Greek  Emperor,  Alexius 
(q.v.).  Tancred's  eroloits  on  the  way  to  Syria; 
his  quarrel  with  Baldwin  for  tfae  possesaion  of 
Tarsns;  his  valor  before  Antiocfa,  where  he  took 
an  oath  that  as  long  as  fae  faad  40  knights  he 
would  never  withdraw  from  the  expedition  to 
Jo-usalem;  and  the  praises  of  fais  biographer, 
Radulpfa  of  Caen,  have  givoi  him  a  flctitious  im- 


portance. After  the  conquest  of  Jerusaltsn  he 
became  Prince  of  Galilee.  A  quarrel  with  Bald, 
win,  after  (^rodfrey's  death,  caused  him  to  give 
up  his  possessitms  in  the  Kin^om  of  Jerusalem. 
While  Bohemund  was  in  captivi^  he  ruled  over 
Antiocfa.  When  Bohonnnd  died  in  1111,  Tan- 
cred  became  Prince  of  Antioch,  where  he  died  in 
1112.  Tancred  has  been  made  famous  by  Taseo 
in  bis  Oenuaiemme  lAbentta.  For  the  actual 
facte  during  the  most  important  period  of  his 
life,  consult  Bemhard  Kugler,  Boemtmd  itnd 
Tankred  (Tttbingen,  1862),  and  Beinhold  R^th- 
richt,  Oetokiohte  de»  Kdmiffreiaha  Jenuaiem 
(Imubmek.  1808). 

TAHCBBD  ASS  OIBinrVDA.  A  tragedy 
played  before  Queen  Elizabeth  in  1586,  puUisbed 
by  Robert  Wilmot  in  1691.  It  was  founded  on 
a  story  by  Boccaccio,  the  substance  of  wfaiefa 
makes  the  plot  of  Tale  39  in  Painter's  Polaoe 
of  Pleasure  (London,  1666-67). 

TAETCBBD  DB  HAtrTEVILI.B,  At'vtt'.  A 
Norman  noble,  father  of  several  sons  who  estab- 
lished 1^  force  of  arms  tiie  Norman  power  in 
Bonthem  Italy  and  Sidly.  The  most  celctoated 
of  tfae  brotfaers  were  Robert  Qnisoard  and  Roger 
I  (q.v.). 

TANa>T,  Jamxs  Kappd  (1740-1803).  An 
Irish  agitator,  bom  in  Dublita.  During  tfae 
American  Revolution  fae  took  an  active  part  in 
the  effort  to  prevoit  the  use  of  English  goods  in 
Ireland;  was  an  enthusiast  in  the  '.*volunteer 
mov«nent";  on  May  27,  1782,  commanded  the 
corps  of  artillery  that  guarded  the  approaches 
to  the  Irish  Parliament  wbm  tfaat  body  met  to 
receive  tfae  answer  of  the  miniotiy  to  tfae  de- 
mand for  legislative  indqtendoDce;  and  was  one 
of  the  foremost  in  the  volunteer  convention  of 
Novembra,  1783.  Ten  years  afterward  when  he 
was  about  to  be  tried  for  writing  a  seditious 
pamphlet  called  "Common  Sense,"  he  fled  to 
the  United  States.  la  1708  he  went  to  Paris 
and  was  put  in  command  of  a  vessel  for  an  in- 
vasion of  Ireland.  He  remabted  on  Irish  acnl, 
however,  but  eight  hoars,  and  then  went  to 
Bergen,  Norway,  and  from  tiiere  by  land  to 
Hamburg.  At  the  latter  place  he  was  seized 
and  was  delivered  to  tfae  English,  and  upon  his 
arrival  in  Ireland  was  condemned  to  deaihl 
Bonaparte,  faowev«-,  brought  sudi  pressure  to 
bear  m  his  favor  tfaat  be  was  relecwed.  He  soon 
after  went  to  France  and  was  made  a  general 
of  division.  He  was  tiie  faero  of  tiie  lanwns 
ballad,  "Hie  Weariiur  of  tfae  Green."  Consult 
W.  E.  H.  Lee^,  flislory  of  AwIoiMf  i»  tAe 
Eighteenth  Oentury  (new  ed.,  7  vols..  New  Yoak, 
1892-93). 

TANKIKV,  t&'n4-yef,  Sbod  IVAiromOK 
(1866-1915).  A  Russian  composer.  He  was 
born  in  the  Prorince  of  Vladimir  and  studied  at 
tfae  Moscow  ConservatOTy  undu-  Nicfaolas  Rubin- 
stein, Hubert,  and  Tdudkonky.  After  fais 
graduation  in  187S,  ^riien  fae  received  tfae  gold 
medal  in  two  departments,  he  toured  in  Kuft> 
sia  with  Leopold  Auer  (q.v.)  and  won  hi^ 
praise  as  a  pianist.  At  the  Moscow  C<mservatory 
he  became  professor  of  harmony  (1878),  profes- 
sor of  piano  ( 1881 ) ,  and  was  director  ( 1886-89) . 
After  that,  until  bis  death,  which  occurred  at 
Dindkovo,  he  tau^t  hi^er  composititm  with 
s^7lal  success.  His  career  as  a  composer  b^;an 
in  1881  with  a  sacred  cantata  (in  commemora- 
tion of  Niefafdas  Rubinstein)  entitled  Bt,  Jolm  of 
Damiuow,  The  list  of  his  compositions  includes^ 
besides  four  (symphonies,  the  opmt  Orvstet  ( 1806 ) , 
numerous  songs  of  high  lyric  quality,  and  modi 
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chamber  mnsio  that  alone  would  have  made  the 
composer  famous.  His  last  great  work,  On 
Reading  a  Ptalm,  a  cantata  in  the  style  of  Bach, 
was  suceesBfully  performed  in  1916.  He  wrote 
also  an  elaborate  treatise  oa  Imitative  Coimtw- 
potKt  in  Btriet  BtyU;  and  among  his  papers  was 
found  an  almost  completed  treatise  on  Canon 
and  Fugue.  Aa  a  composer  Taneiev  was  neither 
a  Nationalist  nor  an  ultra-Modernist,  but  a  true 
Classicist.  Both  as  teacher  and  as  composer  he 
exercised  a  wide  influence  in  Russia. 

TANET,  ta'nl,  RoaKB  Bbooeb  (1777-1864). 
An  eminent  American  jurist.  Chief  Justice  of  the 
United  States  Supreme  Court.  He  was  bom  in 
Calvert  Co.,  Md.,  graduated  at  Dickinson  C<A- 
legBt  Pa.,  vtudied  law  at  Annapolis,  and  in  1709 
was  admitted  to  the  bar.  In  1823  he  ronoved  to 
Baltimore,  where  he  succeeded  William  Pinkney 
and  Luther  Martin  as  bead  of  the  Maryland  bar. 
In  1827  he  was  elected  Attomey-O^eral  of  the 
State,  and,  having  become  a  Deniocrat  and  a  sup- 
porter of  Andrew  Jackson,  was  appointed  At- 
torney-General of  the  United  States  in  1831. 
In  tiiis  capacity  he  became  one  of  Jackson's 
most  trusted  counselors,  eneonraged  him  to  re* 
move  tiie  United  States  Bank  d^Hisita,  and  vsftm 
the  refusal  of  WUUan  J.  Duane,  then  Secretary 
of  the  Treasury,  to  obe^  Jackson's  orders  to  tiiis 
effect,  was  appointed  in  Duane's  stead,  thous^ 
his  appointmrat  was  never  confirmed  by  toe 
Senate,  ^aney  promptly  removed  the  deposits 
and  thus  further  won  the  confidence  of  bis  chief. 
In  1836  he  succeeded  John  Marshall  as  Chief 
Justice  of  the  United  State*  Supreme  Court. 
In  this  capacity  he  snstafned  in  the  main  the 
hi^  reputation  of  his  distinguished  predeoeeeor 
for  legal  learning  and  acumen,  though  as  a  re- 
sult of  the  passions  engendered  by  the  approach- 
in^f  civil  strife  some  of  bis  opinions  were  severely 
criticized.  He  wrote  the  opinion  of  the  court 
in  many  important  cases,  t2ie  most  notable  be- 
ing that  of  Dred  Scott  (See  Dbed  Soott 
Case.)  During  the  Civil  War  Chief  Justice 
Taney  gave  opinion  in  the  noted  case  of  Ex  parte 
Herryman  in  answer  to  an  application  for  a 
writ  of  habeas  corpus  in  behalf  of  a  citizen  of 
Baltimore  who  had  been  arrested  by  a  United 
States  officer  on  a  charge  of  treasmi,  denying 
in  strong  and  vigorous  language  the  right  of 
the  President  to  suspend  the  writ  of  habeas 
corpus  and  affirming  tliat  that  power  was  vested 
in  Congress  alone.  A  memoir  of  Taney's  life, 
in  part  an  antobit^raphy,  was  published  In 
1872  by  Samuel  Tyler. 

T'AVQ,  tttng.  One  of  the  seven  most  cele- 
brated dynasties  of  China.  It  lasted  from  618 
to  007  and  was  founded  by  14  Yuan,  a  soldier 
and  a  descfaidant  of  one  of  the  princely  houses, 
who,  after  a  reign  of  eight  years,  during  which 
many  reforms  were  introanoed,  abdicated  in 
&vor  of  his  second  son,  lA  Shih-min,  the  real* 
unifier  of  tiie  Empire  and  the  meet  illustrious 
of  the  T'ang  rulers  ( 627-649 ) .  With  the  twelfth 
Emperor  «cay  b^an  to  set  in  and  in  007  the 
line  came  to  an  end.  In  923  a  descendant  of  <Hie 
of  the  T*ang  emperors  established  the  Posterior 
T'ang,  which  came  to  an  end  in  936  under  its 
fourth  Emperor. 

The  T'ang  is  undoubtedly  one  of  the  inost 
brilliant  periods  of  Chinese  history.   The  Em- 

{dre  was  extmded  to  the  Caspian  Sea  and  China 
tMlf  was  divided  into  16  provinces.  In  ^8 
a  maternal  uncle  of  Mohai^ied  visited  China 
and  built  the  mosque  at  Canton,  and  a  century 
and  a  half  later  4000  Mohammedan  soldiers, 


whose  descendants  now  form  an  important  ele- 
ment of  the  population,  settled  in  toe  country. 
Learning  and  literature  were  fostered,  the  Han- 
lin  Yuan  (q.v.)  had  its  b^inning,  and  Bud- 
dhinn,  Taoiam,  and  even  Nestorian  Christianity 
flouri^ed  under  Imperial  patronage.  Paper 
mon^  was  then  first  used  and  the  Peking 
Gazette  was  founded. 

TAirOAimXA,  t&n'g&n-7«^.  A  large  lake 
in  Central  Africa,  extending  from  lat.  3"  16' 
to  8°  48'  S.,  and  from  long.  29°  20'  to  31°  20' 
E.  (Map:  Africa,  H  5).  ft  lies  in  the  western 
branch  of  the  Great  Rift  valley  {q.v.),  which  is 
interrupted  at  the  south  end  of  the  lake  by  a 
plateau,  but  ctmtinned  farther  to  the  southeast 
a«  ^  basin  of  Lake  Nyaasa.  Tannnyika  ex* 
tends  in  a  north-northwest  and  souut-southeast 
direction,  with  a  length  of  400  miles  and  a 
breadth  of  20  to  40  miles.  Its  area  is  estimated 
at  over  12,000  square  miles.  Its  drainage  basin, 
which  includes  a  narrow  strip  of  fortile  lowland 
along  either  shore,  has  the  appearance  of  a  vast 
chasm  with  precipitous  rocky  cliffs,  reaching  a 
height  of  4SXSXS  feet  above  the  level  of  the  lake, 
vliich  is  2700  feet  above  tiie  se*.  The  d^th  is 
very  great,  ranging  in  the  greater  portion  from 
SOO  to  ova-  2000  feet,  and  the  lake  has  but  a 
few  shoals,  reefs,  or  islands.  There  are,  how- 
ever, floating  islands  of  vegetation,  the  shores 
bein^  often  very  densely  forested  with  palms. 
Navigation  is  auo  rendered  dangerous  by  severe 
hurricanes  and  tornadoes  to  which  the  basin  is 
subject.  The  lake  is  fed  largely  by  the  seasonal 
rain  (October  to  Maridi).  and  dischaives  into 
the  Congo  through  the  Lukuga,  which  kaves  it 
near  the  middle  of  the  western  shore.  This  dis- 
charge, however,  ia  intermittent,  and  the  level 
of  the  lake  is  subject  to  periodic  fluctuations, 
each  of  which  may  range  over  a  series  of  years. 
The  fall  of  the  lake  level  in  recent  times  has 
amounted  to  two  feet  annually.  Though  the 
water  is,  as  a  whole,  fresh,  it  has  in  some  nor- 
tiona  a  tendency  to  become  bradri^.  Besides 
the  usual  fresh-water  fish,  crocodiles,  and  hippo- 
potami, there  are  a  number  of  peculiar  isolated 
groups  of  deep-water  moUusks  and  crabs  which 
are  asserted  to  be  of  marine  origin,  and  which 
point  to  a  connection  with  the  sea,  probably  in 
Jurassic  times. 

The  largest  town  is  Ujiji,  on  the  east  shore. 
Lake  Tanganyika  was  aiscovered  in  1858  by 
Burton  and  Speke,  and  later  explored  by  Living- 
stone, Cameron,  Stanley,  and  others.  Oinsult 
Peters.  Da*  deutwh^tafrikamiuchA  8«Autz§tbiet 
(Munich,  1895). 

TAKOELO,  t&n'j^-lfl.  A  name  given  to  the 
fruite  obtained  from  hybrids  between  tiie  tange- 
rine and  pomelo.  The  tangelo  has  the  loose 
skin  of  the  tangerine  and  the  spr^htly  acid 
flavor  of  the  pomelo,  with  less  bitterness.  It 
is  used  principally  as  a  breakfast  fruit.  Con- 
sult United  States  Department  of  Agriculture 
Teerbook,  J904  (Washington,  1905). 

TAH^Xnr  (Lat  tai^ena,  pres.  p.  of  $an- 
gere,  to  touch).  In  cleoiMitary  work,  an  unlim- 
ited straight  line  which  meets  a  curve  in  but 
one  point  without  cutting  it.  This  definition  is, 
however,  not  general.  If  we  have  a  point  P 
on  a  curve,  with  chords  drawn  from  P  to  one  of 
the  arcs  terminated  by  P,  then  if  a  line  can  be 
drawn  from  P  so  that  chords  of  unlimitedly 
short  length  make  angles  of  unlimited  smallneas 
with  tills  Une,  the  line  is  called  a  tangent  to 
the  curve  at  P.  This  more  general  deflniticai  of 
tan^it  is  illustrated  in  the  figures  (page  824). 
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In  Wig.  1  we  have  the  elemeotary  idea  of 
tangent.  In  Fig.  2  we  eee  that  a  tangent  at  P 
may  cut  the  curve  at  some  other  point.  In  Fig. 
3  we  Bee  that  a  tuigrat  at  P  maj  even  cut  the 
curve  at  that  point    The  point  P  in  any  of 


Fra.  1. 


7^ 


FiQ.  2. 


Fis. 


theae  eaiea  is  called  tin  point  of  contact  or 
point  of  tangency.  A  tangent  may  be  thought 
of  as  tiie  limiting  position  of  a  secant,  the  point 
of  tangency  being  the  point  in  which  the  points 
of  intersection  of  the  secant  with  the  curve 
coincide.  In  the  circle  there  is  but  one  distinct 
tangent  at  any  point  in  the  circumference,  and 
this  is  perpaidiculi^  to  the  radius  at  that  point. 
The  segments  of  two  tanseats  to  a  circle  from 
an  external  point,  limitea  by  the  point  and  the 
points  of  contact,  are  equal.  If  the  point  moves 
up  to  the  circumference  the  segments  become 
zero  and  the  tangents  coincide;  if  the  point 
moves  inside  the  circumference  the  tangents 
become  imaginary.  (See  Continuitt.)  All 
conic  sections  l>eing  of  the  second  class  (see 
CuBTX)  admit  of  but  two  tangents  from  any 
point.  Curves  belonging  to  higher  claaaea  admit 
of  a  greater  number,  depending  upon  tiie  class. 
Tangents  are  of  different  orders  of  contact  (see 
Contact)  according  to  the  number  of  coincident 
points  at  the  poiAt  of  tangoicy,  and  thus  serve 
to  distinguish  various  singularities  of  curves. 
(See  CuKvE.)  In  cotlrdinate  geometry  the  pro- 
jection, upon  the  X  axis,  of  i£e  a^ment  of  the 
tangent  tfetween  the  point  of  contoct  and  the 
X  uia  ia  called  the  subtangent.  An  in^Mrtanfe 
class  of  tangents  are  known  as  asymptotes 
(q.v.).  In  the  geometry  of  surfaces  the  tangent 
plane  corresponds  to  the  tangent  line  of  curves. 
The  extensive  list  of  properties  involving  tangents 
is  best  obtained  from  works  on  analytic  geometry. 

TAKOER1CAJ7H,  tAn^irmAn,  Wilhelu 
(1815-97).  A  German  Old-(Datholic  theolo^an, 
known  as  an  author  by  the  pseudonym  Victor 
Oranella.  He  was  bom  at  £8sen-(m-the-Rnlir 
and  studied  theology  at  Mflnster  and  Munich. 
Ordained  a  Roman  Catholic  priest  in  1845,  he 
was  appointed  chaplain  at  Neuas  in  184<t  and 
at  Unkel  in  1862.  In  1870  he  was  deprived  of 
his  office  because  of  refusal  to  acknowledge  the 
Vatican's  decrees,  and  afterward  he  was  identi- 
fied with  the  Old-Catholic  mov^ent.  Frcnn 
1872  to  1888  he  was  in  charge  of  the  c<mgreg&- 
tion  at  Oolc^e.  His  wril^i^  include:  WoAr- 
heit,  SchStCUUt  vmd  Lte&^  PMIoaopfttsd^ 
iathetitohe  BtutUen  ( 1867 ) ;  PhUotophie  und 
Christentum  in  ihrm  Besi^wngm  zwr  Kuliur 
und  Religiottgfraffe  (1876);  Dtu  liberale  Prin- 
dp  (1883;  2d  ed.,  1886);  Natur  tmd  Oeiat 
(1894);  BrkennttUs  und  Liebe,  die  tch^naten 
Leitsteme  dea  Lebena  (1906). 

TANaEIUrtt3n)B,  t&ng'er-mOn'de.  A  town 
in  the  District  of  Magd^urg,  Prussia,  63  miles 
west  of  Berlin,  on  Va«  Elbe  (Map:  Germany, 
D  2).  Tha  town  atdll  retains  its  old  walls, 
gates,  and  towers,  its  twelfth-oentary  CSiurch 
of  St.  Stephen,  an  ancient  castle,  now  the  dis- 
trict building,  and  the  old  council  house.  There 
an  a  large  sugar  refinexy,  milts  for  manufactur- 
ing rapweed  oil  and  bone  meal,  and  boat- 


building establishments.   Pop.,   1900,  11,024; 

1910,  14.001. 

TANOHIN,  tfts'^  (Malagasy  name),  Oer- 
hera  tanghin.  A  tree  of  the  family  jj^MKynaoeie. 
The  kernel  of  Its  fruit  was  formerfy  used  in 
Madajpaear,  where  tiie  tree  is  native,  to 
determine  the  guilt  or  innocence  of  per- 
/  sons  charged  with  witchcraft  and  like 
odious  crimes. 
^ —  TANGIEB,  tftn-jSr'.  The  chief  seaport 
of  Morocco,  on  the  Bay  of  Tangier,  in  the 
Strait  of  Gibraltar,  eight  miles  east  of 
8.  Cape  Spartel  and  35  miles  southwest  of 
Gibraltar  (M^:  Africa,  D  1).  The  di* 
mate  is  healthful  and  temperate  and  Arou^ 
European  influence  the  sanitary  conditions  of 
the  town  have  been  greatly  improved.  In- 
land is  the  Spanish  protectorate  of  Morocco, 
in  which  Tangier  is  not  included^  but,  by  the 
Franco-Spanish  treaty  of  Nov.  27.  1912,  con- 
stitutes, with  a  territory  of  some  600  square 
kilometers,  a  special  international  district.  Tan- 
gier is  surrounded  by  ancient  ruins  of  walls 
and  by  gardened  areas.  It  is  picturesquely 
Oriental  and  its  life  is  highly  interesting.  Hie 
white  Moorish  houses,  amid  towers  and  gates, 
rise  above  one  another  from  the  sea  in  the  form 
of  an  amphitheatre,  the  hifj^est  point  being 
crowned  by  a  castle.  The  houses  are  of  one 
story,  the  streets  steep  and  too  narrow  for 
wagons  or  carriages.  The  main  street  leads  firom 
the  harbor  on  the  east  to  the  new  market  and  to 
the  Socco  de  Barm  on  the  southwest.  It  passes 
the  Great  Mosque,  whose  handsome  gate  and 
tower  are  noteworthy.  Near  by  is  the  Small 
Socco  with  its  interesting  bazaars,  the  business 
centre  of  the  town.  For  the  accommddation  of 
the  numerous  visitors  and  tourists  there  are  a 
number  of  European  shops  and  modem  hotels. 
The  Kasba,  or  castle,  dating  from  the  fiftemth 
century,  standa  on  the  plateau  in  the  northern 
part  of  the  city.  The  plateau  extends  from  the 
lofty  Marsh  an  towards  the  sea  and  furnishes  a 
superb  view.  The  castle  or  citadel  is  a  dilapi- 
dated mass  of  buildings.  The  adjacent  palace 
of  the  Sultan  and  the  residraice  of  the  Governor 
are  imposing  edifices.  There  are  a  Catholic 
chapel,  severu  synagogues,  and  a  ho^ital.  Tan- 
gier is  lighted  by  electricity.  The  liarbor  is  the 
best  in  Morocco,  although  it  is  both  nnall  and 
shallow.  Imports  and  e^rta  in  1012-13, 
£848,952  and  £200,171;  in  1913-14,  £978,173  and 
£136,331.  Trade  is  largely  in  the  hands  the 
Jews.  Pop.,  from  40,W0  to  50,000.  including 
6000  Christians  and  7000  Jews. 

Tangier  is  the  Roman  Tingfs  and  was  the 
capital  of  Mauretania  Tingitana.  It  was  held 
in  turn  by  the  Vandals.  Bysantines,  Arabs,  and 
Portuguese,  who  obtained  possesrion  of  it  in  1471. 
After  oeing  hdd  by  the  Spaniards  and  again  by 
«the  Portuguese  it  came  to  the  English  in  16^ 
as  part  of  the  dowry  of  Catharine  of  Bragaasa, 
wife  of  Charles  11,  but  waa  abandoned  l^  them 
to  the  Moors  in  1684.  As  a  result  of  the  Al- 
seciras  conference  of  1906,  a  joint  Franco-Span- 
ish police  force  waa  organized.  Details  for  the 
administration  of  Tangier  as  an  international 
district  were  not  completed  In  1914. 
TAHOZiB.    A  kind  of  seaweed.   See  Cabba^ 

GBBN;  LaMIKABIA. 

TAHGLEWOOD  TAIiES,  Thb.  A  volume  of 
stories  for  children  by  Nathaniel  Hawthorne 
(1853). 

TANOO,  Wgb  i  Sp.  ao'gtt.  Bee  DAKonra. 
TANOITAT,  tait'gi',  CZFBlBr  (18I9-1M2). 
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A  Canadian  clergjrman  and  genealogist.  He  was 
born  in  the  city  of  Quebec,  graduated  at  the 
Quebec  Seminary  in  1839,  and  was  ordained  a 
Catholic  priest  in  1843.  He  ranoved  in  1860  to 
St  Germain,  and  founded  Rimoasld  College  and 
tiie  convent  of  Notre  Dame.  In  1866  he  entered 
the  service  the  Canadian  government,  and  in 
1867  was  sent  to  Paris  to  examine  the  French 
archives  in  connection  with  Canadian  history. 
He  was  one  of  the  original  fellows  of  the  Boyal 
Society  of  Canada  (1882).  In  1887  he  was  sent 
abroM  to  report  uixm  the  historical  archives  of 
Europe.  He  published  the  important  Diction' 
naire  g4»4alogique  dea  famUlet  canadienneg  <7 
vols.,  1871-^)  and  Le  repertoire  du  oterg4  can- 
adien  par  ordre  eknmologique  (2d  ed.,  1893). 
TAggpL   See  Coooo. 

TAHnB.  The  Cartiiacinian  moon  goddess, 
called  by  the  Phomicians  Astarte  (q.T.). 

TAinS  (Lat,  from  Ok.  Tdm.  Egyptian 
Za'net,  Hebrew  Zo'an).  A  city  of  andent  Egypt 
in  the  northeast  comer  of  ue  Delta.  It  was 
situated  on  the  right  bank  of  tiie  Tanitic  branch 
of  the  Kile,  near  the  site  of  the  modem  fishing 
village  of  San.  Tanis  was  the  capital  of  the 
fourteenth  nome  of  Lower  Egypt,  and  was  a 
place  of  importance  in  very  early  times.  The 
Icings  of  the  Sixth  dynasty  founded  there  a 
great  temple  which  was  subeequently  restored 
and  enlarged  by  their  successors  of  the  Twelfth 
and  Thirteenth  dynasties,  and  the  city  was  for 
some  time  the  capital  of  the  Hyksos  rulers. 
Under  the  Nineteenth  dynasty  it  was  strongly 
fortified  as  a  base  of  military  operatitma  against 
Palestine  and  Syria,  uid  Rameses  II,  who  estab- 
lished hia  residence  there,  restored  the  ancimt 
temples  and  greatly  embellished  the  city.  The 
Twenty-first  dynasty,  of  Tanitic  origin,  made 
the  city  the  capital  of  E^ypt.  and  at  the  time  of 
the  Auyrian  invasions  in  the  seventh  century 
B.C.  it  was  tiie  seat  of  a  prince.  Until  the  found- 
ing of  Alexandria  it  was  one  of  the  chief  com- 
mercial cities  of  Egypt,  but  the  silting  up  of  the 
Tanitic  mouth  of  ike  Nile  diverted  iU  trade  to 
the  new  capital  of  the  Ptolemies,  and  it  gradu- 
ally fell  into  mins.  Excavati<ms  of  the  site, 
conducted  by  Mariette  in  1860  and  by  Petrie  in 
1883-84,  brought  to  light  the  remains  of  exten- 
sive temple  buildings,  many  statues  and 
sphinxes,  and  no  less  than  14  obelisks.  Tanis  is 
undoubtedly  the  biblical  Zoan  which  in  Niunbers 
xiii.  22  is  eaid  to  have  been  built  seven  years 
later  than  Hebron,  and  it  is  identified  by  many 
Egyptologists  with  the  city  of  Raamses,  which 
the  lera^tes  were  obliged  to  fortify  (Ex.  L  11). 
Consult:  W.  M.  Flinders  Petrie,  Tanis  (London, 
1885-88) ;  E.  A.  T.  WaHis  Bu(^,  A  Biatory  of 
Egypt  (New  York,  1902) ;  J.  H.  Breasted,  An- 
otent  Records  of  Egypt  (Chicago,  1907). 

TAN^TBT  (from  taniet,  from  It.,  Gael. 
tdnaiate,  Olr.  tcmaite,  tanaiate,  next  heir  to  an 
estate).  An  sncioit  Celtic  law  of  snccessicai 
by  which  property  or  p<ditical  power  descended 
not  to  the  children,  bnt  to  the  eldest  and  worthi- 
est of  the  surviving  kinsmen  of  the  deceased 
lord.  The  rights  thus  transferred  were  felt  to 
he  vested  raUier  in  the  tribe  than  in  the  in- 
dividual. 

TANJAT,  t&n-hl'.  A  town  on  the  east  coast 
of  N^ros,  Philippines,  in  the  Province  of  Negros 
Oriental,  situated  10  miles  from  Dumaguete, 
IH  TD\\e%  inland  on  a  river  of  the  same  name. 
Pop.,  1903,  11,894. 

TANJOBE,  t&n-jdr'.  The  oairftal  of  a  dis* 
trfet  of  Tanjore,  in  the  Province  <n  Ifadraa,  Brit- 


ish India,  48  miles  west  of  Negapatam,  in  the 
valley  of  the  Eaveri  River,  one  of  the  richest 
agricultural  sections  in  India  (Map:  India, 
D  7).  Hie  large  temple,  dating  fxtaa  the  elev- 
enth eentuiy,  is  one  of  the  finest  ezamnlea  of 
Ihe  pagoda  style  of  architecture  in  existence. 
There  are  several  concentric  rectangles,  the  outer 
measuring  41S  by  800  feet.  The  leading  archi- 
tectural &tures  are  the  great  oopura,  a  pyram- 
idal tower  200  feet  hi^  and  the  handsome  em- 
bellished shrine  of  Ksxtikeya.  Another  striking 
edifice  is  the  palace  of  the  Raja,  constructed  in 
1560.  It  has  many  sculptures  and  pictures,  to- 
gether with  a  libra^  containing  valusble  San- 
skrit manuscripts.  Schwars's  c£urch,  the  Eng- 
lish Chnndi,  St  Peter's  Ctrflue,  the  Prince  of 
Wales  Medical  Sdiool,  and  Pto^Wm  Park  are 
also  of  interest  Tanjore  has  manufactures  of 
jewelry,  carpets,  copper  utensils,  and  objects  In 
repoussd  work.  Pop..  1901.  57,870;  1911,  60,341. 
Tanjore  was  the  capital  of  a  Hindu  principality 
until  the  overthrow  of  the  Chola  dynasty  by  the 
Mahrattas  in  1678.  During  its  early  history 
it  was  one  of  the  most  important  cities  in  south- 
ern India.  The  English  obtained  control  in  1799. 

TAKKAOB.  A  name  applied  to  a  product, 
used  mainly  for  fertilizing  purposes,  which  is 
prepared  from  the  residue  resulting  from  the 
treatment  of  abattoir  and  slaughterhouse  refuse 
with  steam  and  hot  water  in  dosed  tanks  for  the 
removal  of  fat;  a  process  commonly  known  as 
tanking.  Tankage  is  variable  in  compositi<m, 
depen<Ung  upon  the  materials  used  in  its  prep- 
aration and  the  process  of  manufacture,  but  la 
generally  rich  in  nitrogen,  and  It  is  this  element 
which  mainly  determines  its  value  as  a  ferUlizer. 
According  to  Voorhees,  two  distinct  kinds  of 
tankage  are  ordinariljr  prepared:  (I)  concen- 
trated tankage,  containing  from  10  to  12  per 
cent  of  nitrogen  with  very  small  peroentages  of 
phosphoric  acid;  and  (2)  crushed  tankage,  of 
which  there  are  several  grades,  containing  from 
4  to  9  per  cent  of  nitn^fen  and  3  to  12  per  cent 
of  phosphoric  acid.  lYodncts  containing  more 
than  12  per  cent  of  phosphoric  acid  are  known 
as  bone  tankage,  and  are  propM>ly  classed  with 
bone  fertilise  (q.v.)-  The  tenn  tankage  is 
also  sometimes  applied  to  the  product  obtained 
b^  drying,  and  in  some  cases  partially  charring, 
city  garbage.  This  garbage  tankage  is  more 
variable  in  composition  and  less  valuable  as  a 
fertilizer  than  true  tanka^,  although,  like  the 
latter,  its  value  as  a  fertilizer  d«>ends  mainly 
upon  the  amount  and  availability  oi  its  nitrogen. 
The  nitrogen  of  meat  and  bone  tankage  of  good 
quality  has  been  found  to  be  about  60  per  cent 
as  effective  as  plant  food  as  that  of  nitrate  of 
soda,  which  is  tak«i  as  the  standard.  Tankage 
is  therefore  one  of  the  most  valuable  sources  of 
organic  nitn^en  for  fertilizing  purposes.  Tank- 
age is  also  used  with  good  results  as  a  concen- 
trated feeding  stuff,  espedally  for  feeding  hogs. 
^en  used  in  CMnhlnattim  with  com  it  supplies 
the  defidencies,  from  a  feeding  standpoint,  of 
that  grain  in  protein  and  ash  constituents  and 
thus  fumiEthes  a  better-balanced  ration. 

TAN'NABXLL,  Rwebt  (1774-1810).  A 
Scottish  poet.  He  was  the  son  of  a  silk  weaver 
of  Paisl^.  He  was  apprenticed  to  his  father 
and  passed  most  of  his  life  in  Paisley  at  the 
loom.  As  a  eong  writer  he  possessed  a  spon- 
taneity akin  to  wat  of  Bums.  Among  his  best 
8«ig8  are  "Bramie  Wood  o*  Craigilee,"  "Sleepfai' 
Maggie,**  "Braes  o'  Gleniffer,"  "Gloomy  Winter's 
noo  awa',"  and  "Jessie  the  Flowo:  o^  Dunblane." 
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Suffering  from  melancholia,  TannafaiU  drowned 
himself  in  a  canal  near  Paisley.  In  1874  the 
centenary  of  his  birtii  waa  obsCTred;  and  in  1883 
a  bronze  statue  was  erected  to  his  memory  in 
the  Paisley  Abbey  burying  ground.  Consult  the 
complete  edition  of  Poems,  e<L  by  Semple  (Glas- 
gow, 1873),  which  includes  a  full  biography; 
selections  in  Miles's  Poeia  and  Poetry  of  the 
Century  (London,  1891  et  seq.). 

TANNEOTTY,  fl^^B'-if  Maue.  See  Ducha- 
mcL,  Court. 

TANKENBEBQ.  A  viUage  in  the  District 
of  Alloiatein,  Pmssia,  with  a  population  of 
about  000.  On  July  16,  UIO,  the  Poles  and 
Lithuanians  inflicted  a  crushing  defeat  on  the 
Teutonic  Knights  here.  In  August,  1014,  Tannen- 
berg  was  the  scene  of  a  great  German  victory 
over  the  Russians.  The  battle  lasted  seven  days 
and  was  fou^t  over  several  villages,  the  most 
important  of  which  were  Mtihlen,  Gilgenheim, 
Hohenstein,  AllenBteiu,  Soldau,  NerdenbUK,  Wil- 
lenburg,  and  Ortelsbeig.  The  Germans  hdd  the 
omtre  of  their  line  near  Tannenbeig  and  turned 
both  flanks  of  the  Russian  army.  Though  out- 
numbered by  the  Russians  230,000  to  135,000 
th^  inflicted  such  a  severe  defeat  that  it  broke 
the  Russian  offensive  against  EOnigsberg.  It  is 
estimated  that  the  Russians  lost  70,000  killed 
and  wounded,  besides  95,000  prisoners.  See 
Wab  m  EuBOPE. 

TANOTEB,  Hehbt  Ossawa  (1859-  ). 
An  American  historioal  painter,  Uie  son  of  a 
bishop  of  the  African  Methodist  Episcopal 
church.  He  was  bom  at  Pittsburgh,  Pa.,  and 
studied  at  the  Pennsylvania  Academy  of  Fine 
Arts  under  Thomas  Eucins,  and  under  Jean  Paul 
Laurens  and  Benjamin  Constant  in  Paris,  where 
he  thenceforth  resided.  His  paintings  are  land- 
scapes and  especially  biblical  subjects,  which 
he  renders  in  a  naturalistic  manner,  yet  with 
deep  religious  sentiment.  Good  examples  in- 
clude the  'Raising  of  Lazarus"  (Luxembouig, 
Paris) ;  "Christ  at  the  Home  of  Mary  and 
Martha"  (Cam^e  Institute,  Pittsburgh) ; 
"Christ  and  Nicodemus"  (Pennsylvania  Acad- 
«ny,  Philadelphia) ;  "The  Two  Disciples  at  the 
Tomb"  (Art  Institute,  Chicago),  and  the  "An- 
nunciation" (Wilstach  collection,  Philadelphia). 
He  was  elected  an  associate  of  the  National  Acad- 
emy in  1M9.  and  received  the  Lippinoott  prize, 
Pennsylvania  Academy  (1900),  and  medals  at 
Paris  (1900),  Buffalo  (1901),  St.  Louis  (1904). 
and  San  Francisco  (1915). 

TAHNBB,  Hbnbt  S.  ( 1786-1858) .  An  Amer- 
ican geographer,  bom  in  New  York  City.  He 
studi^  engraving  and  settled  in  Philadelphia, 
where,  with  his  orother,  he  established  a  busi- 
ness in  publishing  maps,  atlases,  and  geographi- 
cal works.  In  1860  ne  removed  to  New  York 
City,  where  he  died.  His  publicatiws  included 
many  mi^M  of  different  sections  of  North 
America. 

TAKIIBB,  Thomas  (1674-1735).  An  Eng- 
lish antiquary,  bora  at  Market  Lavington,  in 
Wiltshire,  where  his  father  was  vicar,  and  edu- 
cated at  Queen's  College,  Oxford.  He  was  or- 
dained deacon  in  1694  and  was  appointed  chap- 
lain of  All  Souls'  CToUege  in  1695.  He  became 
canon  of  Ely  (1713),  cancai  of  Christ  Church,  Ox* 
ford  (1724),  and  Bishop  of  St.  Asaph  (1732). 
Be  is  loiDwn  chiefly  for  TSoHHa  Monaatioa,  or  a 
Short  History  of  the  ReUifiou*  Home*  m  Eng- 
land and  WaleM  (1695)  and  the  Bibliotheoa 
Britamiico-Hibemioet,  a  valuable  account  of  the 
authors  that  flourished  in  the  three  kingdoms 


up  to  the  seventeenth  centu^  (posthumous, 
1748).  With  him  Antony  ft  Wood  (q.v.)  left 
additimal  "Uvea,"  whidi  appeared  in  the  second 
editicm  of  Athena  Oaonieneea  (1721).  Tanner 
bequeathed  a  large  body  of  manuscripts  to  the 
Bodleian  Library  at  Oxford. 

TAinrEBT,  Wne-T^,  Paui.  (1843-1004).  A 
French  scholar,  bom  at  Nantes.  He  was  edu- 
cated in  the  Paris  Polytechnic  School.  For  two 
years  he  gave  a  course  in  the  Sorbonne  on  the 
history  of  arithmetic,  and  for  five  years  filled 
Professor  L^vto;[ue'8  chair  in  the  history  of 
Greek  and  Latin  philoamhy  in  the  Coll^  de 
France.  Aside  from  articles  in  periodicals  he 
puUished:  Pour  I'hietoire  de  la 
(1887) ;  La  giomftrie  greoque  (1867) ;  La  cor- 
reapondanoe  de  Descartea  dona  lea  inicUts  de* 
fonda  Lihri  (1893);  and  Reoherchea  sw  I'hit- 
toire  de  I'aatronomie  anoienne.  Consult  Bio- 
graphiaohea  Jahrbuoh  for  1906  (Berlin). 

TAimHAUSBB,  t&n'lioi-zer.  A  German 
knight  and  minnesinger  of  the  thirteenth  cen- 
tury, probably  a  Bavarian  'by  birth,  who  enjoyed 
the  favor  of  Duke  Frederick  II  of  Austria.  Little 
is  known  historically  of  his  career,  and  he  dis- 
appears entirdy  after  tiie  death  of  Conradin 
( 126B) .  His  lyrics  are  in  the  main  moddng  and 
sensuous.  One  of  the  latest  of  them,  a  peniten- 
tial song,  may  have  led  to  his  identification  with 
the  hero  of  the  old  Teutonic  legend  of  the  Venus- 
berg  or  Hill  of  Venus.  This  was  a  repoa  witiiin 
a  mountain  near  the  Wartburg,  in  the  Thurin-< 
gian  Forest,  where  Venus  reigned,  and  whence 
no  one  save  Tannh&user  ever  escaped.  Here 
TannMuser,  in  the  Iq^d,  lived  with  her  until 
consdence  smote  him.  He  cached,  with  the  aid 
of  the  Blessed  Virgin,  and  set  out  m  a  pilgrim- 
age to  Rome,  to  obtain  pardon  for  his  grievous 
sin.  According  to  the  story.  Pope  Urban  IV 
refused  to  pardtm  the  sin  until  the  staff  in  the 
Pope's  hand  should  sprout.  Tannhfiuser  returned 
to  the  Venusberg,  but  the  wand  meantime  put 
forth  green  leaves  by  a  miracle,  to  show  the 
extent  of  the  divine  mercy.  Modem  versions  of 
the  lc;gend  were  made  by  Tfeck,  Hetn^  Geibel, 
and  others;  and  in  Strinbume's  Lous  Venerie 
Tannhlluser  Is  conceived  as  havii^  returned  ir- 
redeemably to  the  Venusberg.  But  better  known 
than  any  is  the  famous  dramatic  treatment  by 
Richard  Wagner  in  his  opera  TannhSuaer  (1845), 
whose  libretto  follows  £.  T.  A.  Hoffmann  in 
identifying  Tannh&user  with  Heinrich  von  Ofter- 
dingen  and  introducii^him  into  the  contest  of 
the  miutrels  i»  tba  Wartburg.  'Hie  woiks  of 
the  historic  TannhBuser  were  flrst  edited  by  Von 
der  Hagen  on  his  Mirtneainger  (1848).  For 
these  consult:  Oehike  (EOnigsberg,  1890)  and 
Siebert  (Berlin,  1894);  for  the  legend;  Sabine 
Baring-Gould,  Curioua  Mytha  of  the  Middle  Agea 
(London,  1884),  GrSsse,  Der  Tannh&ueer  vnd 
der  ewige  Jvde  (2d  ed.,  Dresden,  1890),  and  G. 
Elster,  TannMuaer  m  OeachuAte,  Sage,  und 
Diohtung  (Brtnnberg,  1908) ;  and  for  the  opmi, 
TannMuaer,  Tranalat^  into  Poetio  yarrative 
Form,  by  Oliver  Hudcel  (New  Yoric,  1906). 

TANirsAUSEB.  An  opera  by  lUchard 
Wagner  (q.v.),  first  produced  at  Dresden,  Oct. 
21,  1845;  in  the  United  States.  April  4,  1869 
(New  York), 

TANNIN  (from  tan,  OF.,  Fr.  tan,  oak  bark 
for  tanning,  from  Ger.  Tanne,  fir,  oak).  Tannic 
Acm,  Gallotaitnic  Acid,  or  Diqaixic  Agio, 
G*H,(OH),COOC,H,(OH),COOH.  Am  odorless 
and  almost  colorless  powder  as  found  in  com- 
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nwroe,  soluble  in  water*  alediol,  acetone,  glycerin, 
and  various  oils,  occurring  in  Turkish  and  Chi- 
nese gallnuts  and  in  other  plants.  It  has  a 
bitter,  astringent  taste,  and  becomes  yellow  if 
exposed  to  the  action  of  light.  It  is  used  as  an 
astringent  in  medicine  and  as  a  mordant  in  dye- 
ing, and  also  in  the  manufacture  of  ink  and  of 
gallic  and  pyrogallic  acids.  Solutions  of  tannin 
reduce  silver  carbonate  to  metallic  silTer;  tiiej 
also  reduce  Fefaling's  solution  (q.v.)  and  certain 
other  substances,  and  precipitate  gelatin  and 
albumin  from  their  solutions.  On  the  other 
hand,  solutions  of  tannin  may  be  precipitated  by 
the  addition  of  various  salts  and  acias,  includ- 
ing common  salt,  sal  ammoniac,  the  acetate  as 
well  as  the  sulphate  of  potassium,  hydrochloric 
and  sulphuric  acids,  etc  According  to  one 
method,  tannin  is  procured  by  esEtracting  the 
powdered  gallnuts,  which  contain  it  in  large 
quantities,  with  a  mixture  of  alcohol,  ether,  and 
water;  the  layer  of  water  then  contains  practi- 
cally all  the  tannin;  it  is  separated,  purified  by 
shaking  with  an  excess  of  ether,  and  evaporated 
at  a  gentle  heat.  The  residue  obtained  may  be 
purified  by  dissolving  in  a  dilute  soluti<m  of 
econmon  salt,  and  reprecipitatiiw  frcon  this  by 
adding  an  e»wsB  of  salt  in  the  gtmd  state.  Witm 
ferric  salts  tannin  produces  the  well-known  pre- 
cipitate which  is  the  colorii^  substance  of  ordi- 
nary black  ink.  Hie  names  "tannin"  and  "tan- 
nic acid"  are  also  applied  to  a  variety  of  other 
substances  of  vegetable  origin  and  having  prop- 
erties more  or  less  similar  to  those  of  gallitannic 
acid :  they  are  all  astringent,  transform  hide  into 
leather,  give  blue  or  green  coloraticm  with  salts 
of  inm.  etc  Some  of  the  more  in^cMrtant  of 
these  may  be  noticed  here. 

Alder  Tannin,  CttS^Ou-  A  reddish-brown 
substance  soluble  in  dilute  alcohol  and  quite  sol- 
uble in  hot  water;  its  solutimiB  give  a  green  pre- 
cipitate with  ferric  salts.  It  may  be  prepared 
by  extracting  sawdust  from  Alnus  glutinoaa  with 
boiling  water,  precipitating  the  ^tract  with  lead 
acetata,  and  decomposing  with  sulphureted  hy- 
drogen; the  precipitate,  which  now  contains  both 
the  tannin  and  lead  sulphide,  is  extracted  with 
alcohol;  thus  the  tannin  is  isolated. 

OaffetamUc  Acid,  CuHi/V  This  is  found  in 
coffee  berries  and  in  other  v^|;etable  producta. 
It  is  soluble  in  water  and  in  alcohol,  and  its  solu- 
tions give  green  coloration  with  ferric  salta.  It 
may  be  prepared  by  extracting  coffee  berries  with 
alcohol,  diluting  with  water,  filtering,  boiling 
the  filtrate,  and  precipitating  it  with  lead  ace- 
tate; the  precipitate  obtained  is  shaken  with 
alcohol,  in  whioi  it  is  caused  to  dissolve  1^  de- 
composing with  sulphureted  hydrogen,  and  then 
the  caffetannic  acid  is  isolated  by  filtering  and 
evaporating  the  solution  to  dryness. 

Fraxitannlc  Acid,  CVBnOu.  A  substance 
found  in  the  leaves  of  the  ash  tree.  It  may  be 
obtained  by  extracting  with  water,  precipitating 
the  extract  with  lead  acetate,  and  dissolving  the 
precipitate  in  boiling  aqueous  acetic  acid.  The 
tannm  is  then  isolated  by  a  somewhat  elaborate 
process,  involving  fractional  precipitation  with 
ammonia,  treatment  of  the  purest  n-actions  with 
sulphureted  hydrogen,  ete.  (Consult  MonatM- 
hefte  fUr  Chemie,  vol.  iii,  p.  745.)  Pure  fraxi- 
tannie  acid  is  a  golden-yellow  powder,  whose 
solutions  give  dark-green  coloration  and  precipi- 
tate with  ferric  salts. 

Qnerdtaniiie  Add.  A  substance,  or  perhaps 
several  very  timllar  substanoes,  of  uttcaiun 
composition,  found  in  the  leaves  and  harl^  but 
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not  the  wood,  of  the  oak.  It  is  also  pn>bably  c<n- 
tained  in  tea.  Extracta  containing  quercitannic 
acid  are  largely  used  in  tanning.  From  these  ex- 
tracta the  add  may  be  isolated  by  diluting  with 
water,  allowing  to  settle,  filtering,  precipitating 
the  filtrate  wiUi  hydrochloric  acid,  washing  and 
drying  the  precipitate,  dissolving  it  in  strong 
alcohol,  and  mixmg  the  alcoholic  solution  with 
somewhat  more  than  an  equal  volume  of  water; 
the  precipitate  thus  {Hrodueed  is  rejected;  on 
filtering,  the  liquid  is  evaporated  to  diTness,  the 
reddish-whito  residue  being  practically  pure 
quercitannic  acid — a  substance  soluble  in  dilute 
alcohol  and  sparingly  in  cold  water.  Quercitan- 
nic acid  gives  a  green  coloration  with  ferric 
salts. 

Qoerclnio  Add.  A  light  brownish-yellow 
substance  found  in  oak  wom,  and  distingiiiBhed 
frran  guerdtannlc  add  in  that  ita  aqueous  solu- 
tion gives  blue  coloration  with  ferric  salta. 

Qtunotannlc  Add,  CmHuO*.  A  light-yellow 
substance  found  in  cinchona  bark.  It  is  soluble 
in  water,  alcohol,  and  ether,  and  ita  solutions 
give  a  green  precipitate  with  ferric  salta.  It 
may  be  prepared  by  extracting  cinchona  bark 
vrith  water,  adding  burnt  magneria,  filtering, 
precipitating  the  mtrato  with  lead  acetate,  de- 
composing  tne  precipitate  with  aqueous  sulphur- 
eted hydn^en,  again  filtering,  precipitating  thi» 
filtrate  with  basic  lead  acetate,  dissolving  the 
predpitato  in  dilute  acetic  acid,  adding  am- 
monia, treating  this  last  precipitate  wttn  sul- 
phureted hydrogen,  and,  finally,  evaporating  the 
resulting  solution  to  dryness  in  vacuo. 

Artificial  Tannin.  A  number  of  substanoes 
similar  in  omnposition  and  moperties  to  the  nat- 
ural tannins  have  been  obtained  synthetically 
by  Ltlwe,  Scbiff,  BOttinger,  and  others. 

Consult  Trimble,  Th«  Tonn^M.'  A  Monograph 
on  their  History,  Preparation,  etc.,  tpith  an  In- 
dex to  the  Literature  of  the  Bubjeot  ( Philadel- 
phia, 1892-94),  and  Sir  T.  E.  Thorpe,  Diotionary 
of  Applied  CheaUtiry  (r«v.  ed.,  6  vols.,  New 
York,  1912-13). 

TANNING.   See  Leather. 

TANN-BATESAJCHAUSZN,  t&n-rftt's&m- 
hou'zen,  LcDWio  Samsok,  Baboh  ton  vnd  zn 
DEB  (1816-81).  A  German  general,  ham  at 
Darmstadt.  He  entered  a  Bavarian  regiment  of 
artillery  in  1833,  was  transferred  to  the  general 
staff  in  1840,  and,  becoming  aid-de-camp  to 
Crown  Prince  Maximilian  in  1840,  was  bood  after- 
ward promoted  to  the  rank  of  major.  In  1849- 
50  he  took  a  conspicuous  part  in  the  Schleswig- 
Holstein  campaign,  and  after  his  return  to  Ba- 
varia was  a^in  aid-de-camp  to  King  Maximil- 
ian, was  made  major  general  in  1856  and  com- 
manding general  at  Augsburg  in  1861  and  aub- 
sequCTtly  at  Munich.  In  1866  he  was  chief  of 
staff  of  Field  Marshal  Prince  Charles,  com- 
mander in  chief  of  the  South  German  contingents, 
and  having  been  appointed  general  of  infantry 
and  commander  of  the  First  Army  Corps  in  1869, 
led  it  with  distinction  in  the  campaign  of  1870, 
at  W6rth,  Beaumont,  and  Sedan.  Given  cinn- 
mand  over  the  combined  forces  operating  on  the 
Loire,  he  reduced  Orleans,  afterward  fot^ht  vic- 
toriously under  the  Grand  Duke  of  Mecklenburg 
in  several  bloody  engagemento,  and  rejoined  the 
besieging  forces  before  Paris.  For  his  biography, 
consult  Hugo  von  Helrig  (Berlin,  1882)  and 
Oebhardt  Zemin  (Darmstadt,  1883). 

TANOAN  (t&'n6-an)  STOCK  (from  TaMno, 
the  native  name  of  Tano  pueblo).  A  family  of 
languages  Bp(Aen  in  a  group  of  pueblo  villages 
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in  the  upper  Rio  Grande  valley,  New  Uexioo. 
The  most  important  modem  villa^^  are  Jemez, 
Taofl,  Isleta,  Picurie,  Pojoaque,  San  Juan,  Santa 
Gara,  Sandia,  and  San  Ildefoneo.  A  number 
of  villages  occupied  during  the  Spanieh  period 
are  now  in  .nuns.  At  titat  time  tiiey  were 
grouped  under  Uta  names  Tewa  and  Tigua.  In 
culture  these  Tillages  are  very  much  what  they 
were  when  firet  visited  by  Spanish  explorers 
some  300  years  ago.  Hi^  are  raided  as  the 
most  typical  pueblo  group  and  probably  the 
oldest  irom  which  the  others  derived  their  cul- 
ture. See  Ittdiaitb,  AirmiCAir ;  Isleta  ;  Pceblo. 
Consult  Bandelier,  Papers  of  the  Aroiuxological 
Institute  of  America,  vol.  i  (Boston,  1881). 

TAKHBC   See  Tenekc. 

TANStLLO.  t&n-sIllA.  Lcioi  (1510-68).  An 
Italian  poet  of  the  Petrarchistlc  grow,  bom  at 
Venosa,  Province  of  Potenza.  He  early  entered 
court  service  and  in  1S35  joined  the  bodyguard, 
formed  of  one  hundred  nobles,  of  Don  Pedro  de 
Toledo,  the  Spanish  Viceroy  of  Naples,  with 
whom  and  with  whose  son,  Don  Garcia,  he  stood 
in  great  favor.  He  accompanied  them  on-  their 
expedition  against  the  Turks  and  fought  with 
conspicuous  bravery.  Subsequently  he  was  capi- 
tano  di  gliuti^a  at  Oaeta  and  died  at  Teano. 
His  ingenious  and  sensuous  poem  11  vrndemffiia- 
tore  (1534;  trans,  by  Mercier  as  Jivrdin  d'amour, 
1708)  established  bis  literary  reputation,  but 
caused  his  writings  to  be  placed  on  the  Index  by 
Paul  IV.  To  atone  for  it,  Tansillo  resumed  a 
religious  epic  Le  lagrime  di  Sam  Pietro,  began 
in  1539,  but  left  it  unfinished.  His  two  didactic 
poems  La  baUa  (trans,  by  William  Roecoe)  and 
71  podere  are  among  the  best  in  Italian  liter- 
ature. His  lyrics,  inspired  by  impasdoned  love 
for  a  high-born  lady,  are  replete  with  fervor  and 
flne  descriptions  of  nature.  They  were  tumed  to 
philosophical  meanings  in  the  Heroic  Furies  of 
Giordano  Bruno,  whence  some  were  translated 
by  J.  A.  Symonds.  In  the  Stanze  a  Don  Pedro 
di  Toledo  (I&47)  he  depicts  with  consummate 
art  the  luxurious  gardens  of  the  Viceroy  by  the 
sea.  Consult:  Poetie  NricAe  edite  ed  inedite 
of  Tanidllo  (ed.  by  Florentine,  Naples,  1882); 
Capiioli  giooogi  e  aatirioi  (ed.  %  Volpicella,  ib., 
1870) ;  Fiorentino,  Aneddoti  tamUUmti  e  dtm- 
teachi  (ib.,  1863) ;  Flamini,  L'  egloga  e  poemetti 
di  L.  T.  (ib.,  1893). 

TANST  (OF.  tanane,  Fr.  tanaisie,  from  ML. 
athanana,  tann,  from  Gk.  ASafwla,  aihanatia, 
immortality),  Tanaoetum.  A  genus  of  plants  of 
the  family  CttnpoeltB,  natives  of  the  temperate 
parts  of  ute  Ola  World.  Common  tansy  ( Tana- 
cetum  vulgare),  a  perennial,  has  long  been  cul- 
tiyated  in  gardens  and  is  naturalised  in  many 
parts  ^of  North  America.  The  deep-green  leaves 
and  yellow  flowers  have  a  strong  ar<»natic  Bmell 
and  a  bitter  taste.  The  leaves  contain  a  volatile 
oil,  and  the  younger  ones  have  been  used  for 
flavoring  puddings,  cakes,  omelets,  etc.,  and  were 
formerly  used  in  medicine,  but  are  now  rarely  used 
even  in  domestic  practice.  Some  curious  Easter 
eustoms  linger  in  many  parts  ai  England  con- 
nected with  the  nae  of  tansy  cakes  and  puddings 
whidi  were  originally  intended  to  represent  the 
use  of  bitter  herha  at  the  paschal  feast.  See 
Chambers,  Book  of  Days  ( new  ed.,  2  vola,  Phila- 
delphia, 1011). 

TANTA,  tta'tA,  or  TANTAH.  The  capital 
of  the  Province  of  Gharbi^,  Lower  Egypt,  sit- 
uated in  the  Delta,  about  OOrmiles  north  of  Cairo 
(Hap:  Egypt,  C  1).  It  has  a  pcdaee  of  the 
Khedive  and  a  flne  mosque  and  is  noted  for  itfl 


fairs  and  festivals,  which  are  visited  by  thoi^ 
sands  of  Moslem  pilgrims  and  traders.  Pop., 
1907,  54,437. 

TAN^AllTE  (from  Neo-Lat.  tantalum,  tan- 
talum ) .  An  iron  and  manganese  tantalate  which 
merges  chemically  by  insoisible  gradations  into 
the  iron  and  manganese  niobate,  oolumbite 
(q.v.  ).  An  intermediate  product  between  these 
two  is  a  niobate  and  tantalate  of  iron  and  man- 
ganese. He  columbite-taatalite  series  cryrtal- 
lizes  in  the  orthorhcxnbic  system.  Tantalite  has 
a  submetallic  and  often  brilliant  lustre  and  is 
brown  to  ircm  black  in  coknr.  It  occurs  in  gra* 
nitic  and  feldspathic  veins  in  the  form  of  crys- 
talline granules  and  cleavable  masses.  Th»  iron 
in  this  mineral  is  frequent  r^Iaeed  by  manga- 
nese, giving  rise  to  a  variety  known  as 
manganotantalitt. 

TANTALim  (Neo-Lat.,  from  Lat  TaMmtrnt, 
father  of  Niobe;  so  called  from  its  close  resem- 
blance to  the  metal  niobium).  A  metallie  ele- 
ment discovered  by  Ekeberg  in  1802.  It  occurs 
associated  with  tlie  element  columbium  in  the 
minerals  tantalite,  yttrotantalite,  0(4umbite,  and 
other  heavy  rare  minerals.  It  is  obtained  idiiefly 
frran  tantMite.  Its  •qtaratitxi  from  columbium, 
m  account  of  the  extremely  cloae  similarity  of 
the  two  eionenta,  is  a  long  and  oom|^eated 
operaticm.  Tantalum  ( symbol,  1^ ;  atomic 
wei^t,  I8I.S)  is  a  blade  powder  that  aasnmea 
an  iron-gray  metallic  lustre  underyt  bumisher, 
and  when  gently  heated  ignites  in  tiie  air,  form- 
ing the  pentoxide,  TaiOa,  which  in  turn  combines 
with  bases  to  form  a  series  of  salts  called  tan- 
talates.  Metallic  tantalum  melts  at  2798°  G. 
(fi068*  F.).  Wrou^t  tantalum  is  ensedhii^ 
bard  and  touf^  and  has  been  used  hi  the  manu- 
facture of  pen  nibs.  The  metal,  further,  resists 
all  ordinary  acids,  even  aqua  r^ia,  whence  its 
great  usefulnesB  for  ehemieal  purposes,  FinaUy, 
tantalum  is  finding  an  increasing  use  in  the 
manufacture  of  sted. 


TAjrrALUIC  INCANDB8CEHT  IAJIP& 

See  Electuc  Liohtikg. 
TAVTALtrS  (Lat.,  from  Gk.  TAmXat).  In 
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Greek  le^^end,  King  of  the  region  about  Monnt 
SipyluB  m  Lvdia,  son  of  Zeus  and  father  by 
Dione  of  Pelops  (q-v.),  Broteas,  and  Niobe 
(q.v.).  As  favorite  of  Zeus  he  was  admitted  to 
ue  gatheringB  of  the  goda,  bnt,  haTing  offended 
grievDualy  in  some  way,  he  was  Tisited  with  ex- 
treme punishment,  bo  fiiat  he  became  one  of  the 
typical  figures  in  Tartanis.  There  Tantalus  was 
plunged  into  a  deep  pool,  whose  waters  receded 
whenever  he  stooped  to  drink,  while  over  his 
head  hun^  clusters  of  fruit  which  were  ever  kept 
just  beyund  his  reach.  Another  version  repre- 
sented him  as  cowering  beneath  a  huge  rock 
tidiich  CMistanUy  threatened  to  fall  and  crush 
hiffl. 

TAKTIA  TOPI,  tan't«-&  t</p6  (c.1819-69). 
An  Indian  insurreetionist  commander,  conspicu- 
ous in  the  Sepoy  mutiny  of  1857-58.  He  was 
bom  at  Bithnr,  near  Cawnpore.  He  became  the 
chief  lieutenant  of  Nana  Sahib  (q.v.)  in  1857. 
After  the  defeat  of  Nana  Sahib  by  Havelodc, 
Tantia  Topi  conducted  the  campaign  alone  until 
the  flight  of  his  stqwriw  into  Oudh  and  Nepal 
made  commnnicatUni  impossible.  He  then  acted 
under  the  orders  of  Rao  8ahib,  nephew  of  Nana 
Sahib.  It  was  due  to  his  generalship  alone  that 
the  rebellion  continued  after  the  capture  of 
Gwalior  by  Sir  Hugh  Rose  and  the  death  of  the 
Rani  of  Jbansi,  in  June  of  1858.  For  nine 
months  he  bafl9ed  the  English  in  Central  India, 
suffering  his  first  serious  reverse  at  Silcar  in 
January,  1859.  The  rebels  were  finally  diqwrsed 
in  March,  1869,  and  Tantia  Ti^i,  who  had  taken 
refuge  in  the  jungles  of  Paron,  was  betrayed 
(April  7)  to  Major  Meade  hy  his  own  friend  and 
late  asBoeiate  Man  Sindi.  He  was  tried  by  court- 
martial  at  Stpri  and  uaged  there  on  April  18, 
1859. 

TAITTBA,  t&n'trA.  or  tto'tri  (Skt.,  system, 
woof,  from  (on,  to  stretch,  weave).  The  San- 
skrit term  for  a  ceremonial  or  systematic  trea- 
tise of  any  kind.  In  English,  however,  the  word 
derignatea  a  late  class  m  Sanskrit  works  which 
are  related  to  the  Puranas  (see  Pdbava),  and 
to  the  magic  literature  in  general.  (See  Athar- 
vtmeda  under  Veda.)  The  Tantras  are  in  the 
main  the  sacred  works  of  the  worshipers  of  the 
androgynous  Siva  (q.v.),  or  of  Sakti,  the  female 
principle  itself.  ( See  Saktas.  )  They  deal  with 
the  creation  and  destruction  of  the  world,  the 
worship  of  the  gods,  the  attainment  of  all  ob- 
jeets,  mai^cal  rUes  for  the  acquirement  of  six 
superhuman  faculties,  and  four  modes  of  unlcm 
with  spirit  1^  meditation.  Prayers  to  the  gods, 
some  few  of  great  beauty,  occur  at  rare  intervals. 
Their  place  is  taken  b^  a  condensed  form  of  in- 
vocation of  the  divinity  by  means  of  a  great 
variety  of  honorific  epithets,  one  class,  the 
"thousand-name  prayers,"  forming  a  division 
by  itself.  Numerous  f>ther  subjects  are  treated 
by  the  Tsntras,  as  the  mode  of  breathing  in  cer- 
tain rites,  or  the  language  of  birds  and  beasts. 
The  form  of  the  Tantras  consists  usually  of  a 
dialogue  between  Siva  and  his  wife,  the  latter 
asking  for  information  as  to  the  mode  of  per- 
forming various  ceremonies,  and  the  mantraa  of 
prayers  to  be  used  in  them.  The  followers  of 
the  Tantras  consider  them  as  a  fifth  Veda,  and 
attribute  to  them  corresponding  antiquity.  This 
claim  is  entirely  imaginary;  they  are  mentioned 
in  some  of  the  Puruias,  and  are  probably  later 
than  the  lexicographer  Amarasinha  (q.v.).  No 
less  than  sixty-four  Tantras  are  noted  by  the 
Hindu  commentator  Bankara  (q.T.).  CatsuHt 
E.  W.  Hoiddns,  RtHgiona  cf  imdw  (Boston, 
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1895);  Swing,  "The  Cfiradfi-tilaka  Tantra,"  in 
t/owrnol  of  the  American  Oriental  Society,  vol. 
xxiii  (New  Haven,  1902);  The  Tantra  of  the 
Qreat  Liberator  (MaKanirvUi^  Tmntra,  trans- 
lated with  eommentuy  ter  Avakm,  Ixaidcm, 
1918). 

TANTUH  BB^GO.  The  last  two  stanzas  of 
the  hymn  Pange  lingviOt  f^ieh  are  prescribed  to 
be  sung  at  benediction  of  the  sacrament  in  the 
Roman  Catholic  Church. 

TAmiZlCAT,  tOn-Bft'm&t  (Ar.  tan^nmat,  pi. 
of  trnttsim,  regulation,  inf.  of  second  form  of 
fkieoma,  to  arrange  in  order).  The  organic  laws 
in  acoiwdance  wiui  which  the  administraticm  of 
the  l^urkfsh  Empire  is  in  theory  carried  on. 
They  wov  the  result  of  the  roform  movement  in- 
troduced by  Mahmud  II.  ^e  organto  laws,  known 
as  the  hatti  therif  of  Gulhane,  were  promulgated 
on  Nov.  3,  1839,  by  Mahmud's  son,  Abdul  Medjid 
(q.v.),  soon  after  his  accession.  Hiey  estab- 
lished the  equality  of  civil  rights  for  all  subjects, 
limited  the  power  of  the  government  officials, 
guaranteed  the  free  practios  oi  relUfion,  and  in- 
troduced radical  r^cHrms  in  the  admmistralion  of 
finance,  justice,  and  the  am^.  In  1866  the  Sul- 
tan found  it  necessary  to  publish  a  new  ordi- 
nance, in  which  the  complete  carrying  out  of  tibe 
Tanzimat  in  all  respects  was  commanded. 
Other  attempts  in  1868  and  1876  to  make  the 
constitution  effective  were  unsuccessful.  Ccmsnlt 
Engelhardt,  La  Turqui  et  le  Tmzimat  (Paris, 
1882-84).  SeeTtmrncT. 

TAOZSKf  tou1Z*m.  A  system  of  philosophy 
{also  a  sort  of  religion  to-day)  in  CUna,  the 
greatest  exponent  and  practical  founder  of 
which,  Lao-tse  (q.v.),  is  vraerated  by  the  edu- 
cated Chinese  sec<md  only  to  Confucius.  Just 
what  the  word  Tao  and  the  philosophy  it  em- 
bodies really  mean  is  very  difficult  to  explain. 
Lao-tse  himself  could  present  no  adequate  defini- 
tion, and  simply  calls  it  "the  way."  Confucius 
aelcnowledged  that  he  could  make  nothing  M  it. 
Broadly  speaking,  Tao  may  be  d^ned  as  the 
proper  way,  the  right  road,  a  conduct  life  de- 
signed to  give  the  greatest  individual  happiness, 
contentment,  and  peace  of  mind.  J.  M.  Kennedy 
presents  the  following  definition:  "Tao,  a  word 
which  it  is  almost  impossible  to  define  fully  and 
accurately,  refers  to  'the  way*  in  which  things 
first  came  into  being  out  of  primordial  nothing- 
sees,  and  bow,  without  struggling  or  striving, 
thephencHnena  of  nature  still  eontmue.** 

The  word  Tao  was  not  orf^nal  with  Lao-tse, 
for  the  name  bad  been  given  to  many  principles 
of  conduct  since  the  time  ( some  say )  of 
Hwang-ti  (2750  b.c.).  At  any  event  Tao,  and 
also  the  combination  Tao  and  Teh,  were  in  use 
centuries  before  the  great  philosopher,  and  em- 
perors were  supposed  to  rule  the  people  with  re- 
gard to  this  principle.  But  it  was  Lao-tse  (or 
Li-ehr,  his  proper  name,  for  Lao-tse  means  "the 
Old  One")  yiho  first  connected  these  floating 
ideas  into  a  very  d^nite  system  of  philosophy 
by  his  book,  the  TaO'teh-hinff,  which  ne  is  sup- 
posed to  have  written  shortly  before  going  into 
retirement  beymd  the  Pass  (a  little  east  of  the 
modem  Signanfu,  and  at  that  time  the  western 
boundary  of  the  federated  Chinese  states)  in  479 
B.O.,  36  years  before  the  death  of  Confucius. 
Now  the  cultivation  of  Tao  is  what  leads  to  the 
habit,  or  conduct  or  philosophical  reasoning,  or 
rule  of  action,  of  Teh.  Teh,  in  fact,  is  virtue. 
Professor  Parker  suggests  the  term  "Providence"' 
to  idgnify  Tao  and  ''Grace"  to  explain  Teh,  and 
uses  these  enlurivdy  in  his  tr«ndati<m  of  tlw 
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Tao-teh-hing.  This  book  is  a  very  Bmall  one, 
conaisting  of  odIj  5000  characterB,  but  in  it  is 
included  all  of  the  philosophical  mysticism  of 
Taoism.  The  great  Chinese  historian,  Sze-ma- 
tsien,  writes  of  a  meeting  betwe^  Lao-tse  and 
Confucius  which  was  not  a  very  happy  one,  for 
the  "Old  One'*  was  not  nmoh  impnosed  with 
China's  ^pvatest  philosopher  and  aistinetly  re> 
prared  him.  Confucius  in  return  has  nothing 
to  My  of  Lao-tse's  book  except  the  discussion  of 
one  passage.  It  has  been  contended  that  the 
T^o-tth-king  is  not  a  genuine  work  of  Lao-tse, 
especially  because  it  is  not  mentioned  by  Men- 
cius  (q.v.).  Professor  Giles  denounces  it  as  spu* 
rious,  and  cites  elaborate  argumeots  in  support 
of  hie  view.  I^.  Legge  and  ProfeeeM  Parker  re- 
gard it  as  genuine. 

Lao-tse  is  opposed  to  the  struggling  and  striv- 
ing in  human  action.  "Aim  at  extreme  disia- 
terestednese  and  maintain  the  utmost  possible 
calm."  Inaction  is  the  secret  of  the  highest 
human  conduct.  "Tao  is  entirely  inactive,  and 
yet  it  leaves  nothing  undone."  Again:  "Act 
with  the  least  jpossible  dwelling  on  action;  em- 
ploy means  with  the  least  possible  ado;  taste 
wiui  the  least  possible  dwwlng  on  the  savor; 
make  the  big  as  little  and  the  many  as  few  as 
poesiUe;"  Mbo:  "One  may  know  the  world  with- 
out ever  crossiiur  the  threshold;  one  may  dis- 
cem  the  Tao  of  Heavm  without  ever  looking  out 
of  the  window."  In  fact,  Lao-tse  was  a  recluse 
himself  and  meditated  in  seclusicm;  finally,  like 
Timon  of  Athens,  some  of  whose  unamiable  quali- 
ties he  seems  to  have  had,  rrtiring  from  the 
active  world  altogetiier. 

Some  of  his  tMchings  are  very  Christian  in 
spirit.  "He  who  can  overcome  other  mm  is 
strong,  but  he  who  overcomes  himself  is  mighty." 
"It  is  by  bending  that  we  survive,  by  giving  way 
that  we  assert.  It  is  lowliness  that  we  exer- 
cise full  force."  Still  more  striking  is  the  ad- 
monition to  "recompense  injury  with  kindness." 

He  has  some  curious  ideas  on  the  state. 
"When  a  great  state  is  ctmciliatory  and  defer* 
enttal  to  a  small  state  it  ends  by  taking  the 
small  state."  Historically  this  fs  true  enough, 
but  the  correlative  idea  that  "when  the  small 
state  is  humble  and  respectful  to  the  great  state 
it  captures  the  great  state"  is  hardly  compat- 
ible with  the  teachings  of  modern  world  politics. 
His  idea  of  the  size  of  the  state  is  rather 
platonic.  "My  ideal  is  a  series  of  small  states 
with  small  populations.  I^et  them  possess  an 
am^  machine  of  modoate  size,  but  not  he 
too  rea<fy  to  use  it.  .  .  .  Bach  state  would  be 
within  easy  si^t  of  the  otiier;  the  sound  of  each 
otiier's  hess  cackling  would  be  heard  across." 
He  has  naturally  no  concepticHi  of  the  modem 
spirit  of  world  trade  and  colonial  expansion. 
"The  people  of  each  state  would  live  to  a  good 
old  age,  and  would  have  no  movement  of  inter- 
course with  nei^boring  states."  Naturally, 
^ese  views  were  detenmned  1^  the  CbJju.  of 
Lao-tse's  day.  China  was  then  in  tiie  feudal 
period  of  the  CSiou  dynasty  and  divided  into 
various  powerful  piinelpalities  frequently  at 
war  with  one  another. 

Equally  out  of  place  and  undemocratic  are 
eome  of  his  views  on  government.  "The  more 
weapons  of  power  are  Intrusted  to  the  people, 
tiie  more  blundering  is  the  government  likely  to 
be.  The  more  emining  arts  the  pemile  iMtm, 
the  greater  the  flood  <h  strange  objeocs  of  lux- 
vry.  But  there  is  truHi  in  his  statemoit  re- 
gMTdlng  the  overabnndance  of  laws.   "The  mwe 


legal  enactments  there  are,  the  more  thieves  and 
robbers  will  abound."  He  is  determined  against 
popular  government.  "The  difiScuIty  of  govern- 
ing the  people  arises  from  their  having  too  much 
knowledge."  He  cautions  the  autocratic  ruler 
as  follows:  "He  who  tries  to  govern  a  state  by 
wisdom  is  a  seonrae  to  it,  while  he  who  does 
not  try  to  govern  thef^  is  a  Uessing."  But  be 
gives  the  King  some  wludesome  advice.  "Do  not 
confine  the  p^ple  within  too  narrow  bounds;  do 
not  make  their  lives  too  weary.  For  if  you  do 
not  weary  them  with  life,  then  they  will  not 

Sow  weary  of  you."  He  is  opposed  to  militar- 
n.  "Those  who  support  and  counsel  the  rulers 
of  mankind  under  the  principles  of  Tao  do  not 
make  use  of  miUtaiy  fbroe  to  om^l  the  world." 

In  contrasting  Taoism  with  Cmifucianism  we 
find  most  marked  the  abeence  of  Hsiao  ('filial 
piety)  in  Lao-tse's  teachings.  Taoism,  more- 
over, condemns  all  interference  with  the  natural 
order  of  things  and  thus  all  statecraft,  especially 
any  and  every  rule  by  force.  It  is  the  practical 
application  of  laitter-faire,  more  than  that,  it 
has  DO  sympathy  with  the  progress  of  society 
or  the  cultural  arts.  The  doctrines  of  Confutnua 
are  more  in  the  nature  of  serrfoe  to  society,  to 
human  interoonrse;  their  spirit  is  communistic. 
Taoism,  however,  is  individualistic,  mystical,  less 
adapted  to  human  relationship  and,  in  fact, 
somewhat  aristocratic.  Confucius  wanted  the 
ideal  social  order  of  service  to  the  sovereign, 
state,  and  family.  Lao-tse,  as  we  have  seen,  had 
rather  weak  conceptions  of  individual  duties  to 
tite  state  and  to  the  community. 

The  two  greatest  disciples  of  Lao-tse  and  the 
ablest  expounders  of  Taoism  were  Lieh-tae  and 
Chwang-tse,  the  former  of  the  fourth  and  the 
latter  of  the  third  century  B.c.  llie  first  is 
more  metaphysical  and  speculative,  the  other 
popular  and  witty.  Especially  Chwang-tse  is 
ver^  severe  on  the  literati  and  even  ndicules 
their  great  master  Confucius.  Ta<»st.  ethics 
are  best  represented  in  the  Kan-yi»g-pie»  {Book, 
ot  Bewarda  and  Puniahmoits)  of  the  fifteenth 
cmtury.  In  the  sixtemth  eratury  it  was  incor- 
porated in  the  Tao-ohtrng,  a  ocAleetlon  of  Taoist 
scriptures.  It  contains  212  moral  maxims  il- 
lustrated by  stories  and  references  to  the  history 
of  China.  The  distribution  of  this  book  is 
deemed  a  religious  duty,  and  innumerable  edi- 
tions are  published  at  the  expense  of  pious 
Taoists.  Among  the  great  men  who  were  pro- 
fessed Taoists,  Chang-Liang  (died  189  b.o.)  de- 
serves special  mention  for  the  important  part 
he  playM  in  hirtory  as  a  oouncilor  of  Liu-pang, 
founder  of  the  Han  ^nasty.  Taoist  k^mds  at* 
tribute  to  him  supernatural  wisdom  and  tell  of 
him  many  marvelous  occurrences. 

When  Buddhism  entered  China  Taoism  bor- 
rowed from  it  various  forms,  ceremonies,  and 
the  idea  of  tempi es  for  worship.  TTie  "religion" 
fast  degenerated  into  supM-stititxi  and  mysticism, 
until  toHl»  it  consists  of  a  debased  ritual  eou' 
posed  of  witchcraft,  dononolfigy,  and  hocua-poeui 
which  has  not  the  faintest  resemblance  to  the 
teachings  of  Lao-tse.  Hie  Taoist  priests  of  the 
present  time  claim  to  be  in  poesession  of  msgia 
powers,  or  are  engaged  in  alchemy  and  other 
studies.  Two  thousand  years  ago  cme  Chang 
Tao-ling  became  the  recognized  leader  of  the 
Taoist  fratemi^.  He  was  said  to  have  com- 
pounded and  swallowed  the  elixir  ot  life^  niiere' 
upon  he  ascended  visibly  to  Heaven.  He  be* 
queathed  his  secrets  to  biB  descendants,  thentbur 
establishing  a  hereditary  Taoist  papaiiT-.  Tm 
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Boul  of  each  P<^e  is  snppoeed  to  pass  by  trans- 
mission into  the  body  of  his  saocessor,  as  with 
the  Dalai  Lamas  of  Tibet.  The  head  of  the  fra- 
ternity is  regarded  as  the  vice  r^eat  of  God  on 
earth  and  bears  the  title  of  the  Pearly  Emperor 
of  Heaven.  His  power  is  considerable  among 
the  Chinese  masses. 

Taoist  priests  to-day  know  practically  noth- 
ing of  Lao-tse,  and  merely  attend  to  the  spirit- 
uu  needs  of  the  people,  which  are  not  very  high. 
They  UAl  fortunes,  deto-mine  lucky  and  unlucky 
days,  and  regulate  popular  feasts.  For  divina- 
tion they  use  the  Kwa,  a  system  of  trigrams  of 
broken  and  unbroken  lines  which  are  determined 
with  Shih  sticks  (see  Pa-Kwa),  and  for  the 
determination  of  days  they  use  aa  astrological 
device  called  lo-pan,  or  table  of  the  net,  because 
it  resembles  a  cobweb,  in  which  certain  qnnbola 
are  arranged  in  concentrie  circles  around  a  com- 
pass. The  temples  are  ill  k^t,  with  cheap 
images  and  ornaments.  Spiritual  deities  or 
patr<HiB  are  provided  for  everything  under  the 
Bun,  for  all  toe  forms  of  nature,  each  oi^n  of 
the  human  body,  every  sense,  etc.  Each  locality 
has  its  favorite  patrons. 
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TAO-SWANO,  tou'kwang'  (1781-1860).  The 
reign  tiUe  (tf  Hien-ning,  the  sixth  Emperor  of 
the  present  Manchn  dynas^  of  China.  He  came 
to  the  throne  in  1820.  The  first  years  of  his 
reign  were  comparatively  tranquil,  but  disturb- 
ances and  iuHurrections  soon  occurred  in  Turke- 
stan, in  Hainan,  in  Formosa,  and  in  Ewangtung. 
In  1834  the  privil^es  of  the  British  East  India 
Company  were  abolished,  and  the  misunderstand- 
ings which  then  arose,  combined  with  the  high- 
handed proceedings  of  CiHnmiaBitmer  Lin,  led  in 
1889-40  to  war  with  Great  Britain,  the  defeat 
of  the  Chinese,  and  the  negotiation  of  the  Treaty 
of  Nanking  in  1842.  Thie  treaty  provided  for 
the  opening  of  Shanghai,  Ningpo,  Foochow,  and 
Amoy  besides  Canton  to  foreign  residence  and 
trade,  the  cession  of  Htmgkong  to  Great  Britain, 
and  the  payment  of  an  indemnity  of  21,000,000 
taels,  equal  at  that  time  to  about  $35,000,000. 
Hiib  large  payment  in  addition  to  the  costs  of 
the  war,  conun^  on  an  impoverished  treasury, 
created  much  disamtent  among  the  people,  the 
secret  societies  became  active,  and  swarms  of 
pirates  harassed  the  government.  Tao-kwang 
died  in  1850  and  was  succeeded  by  his  fourth 
son,  who  reigned  as  Hien-Fung  (q.v.).  See  H.  A. 
Giles,  China  and  the  Mant^«9  (Camlnridge, 
1912). 

TAOBKOrA,  ta'Ar-m^nA  (Lat.  Tawome- 
ttiuin}.   A  town  and  popular  winter  resort  in 


the  Province  of  Messina,  Sicily,  30  miles  by  rail 
southwest  of  the  city  of  Messina  (Map:  Italy, 
E  6).  It  is  majestically  situated  on  a  roclcy  ter- 
race 390  feet  above  the  Itmian  Bea,  Imt  is  over* 
hung  by  the  ruins  of  the  castle  ( 1300  feet  above 
the  sea),  and  again  to  the  northwest  by  Mola 
(2080  feet)  and  by  Mount  Venere  (2834  feet). 
The  theatre,  founded  by  the  Gredcs,  rebuilt  by 
the  Romans,  and  wrecked  by  tiie  Saracens,  waa 
partially  rertored  in  1748,  aiid  is  of  great  interest. 
The  ancient  city  was  named  after  Mount  Toro 
(ancient  Taurus),  on  whose  slope  it  lay,  and  was 
founded  by  the  Siculi  in  396  B.C.,  after  the  de- 
struction of  Naxos,  near  by,  which  was  the  oldest 
Greek  colony  in  Sicily,  having  been  founded  in 
736  B.C.  Under  the  Roman  Empire  it  was  a  city 
of  importance.  On  account  of  its  strong  position 
it  was  long  aUe  to  ke^  out  the  Saraicens,  who 
finally  cs^Dtured  it  in  90S  aj>.,  killed  the  people 
and  burned  the  buildings.  Being  resettled,  it 
was,  in  962,  agiun  captured  bv  the  Saracens, 
fT(xn  whom  it  was  taken  in  1078  by  the  KcHmaoB. 
Pop.  (commune),  1901,  4361;  1911,  4941  (town, 
4110).  Consult  Squillacl,  Taormina  attraverai 
i  aecoli  (Catania,  1892),  and  R.  H.  Bdl,  Taor- 
mina (Phihidelphia,  1016). 

TA08,  WtU.   See  Tanout  Siook. 

TAOTAI,  or  TAVTAI,  tou^'.  A  Chinese 
official  who  has  the  general  supervision  and  con- 
trol of  the  affairs,  both  civil  and  military,  of  a 
too,  or  circuit,  and  is  usually  styled  by  forei^- 
ers  the  "Intradant  of  Circuit" — a  circuit  ccmsist- 
ing  of  two  or  more  fn  or  departmoits.  A  foreign 
commissioner  of  customs  ranks  with  the  taotai, 
and  all  foreign  consuls  have  the  rank  of  taotai. 
The  taotai  is  the  Chinese  oflSeial  of  lowest  rank 
to  come  in  direct  etrntaet  with  foreigners. 

TAPAJ08,  tik-pa-zhte'.  A  south  tributary  of 
the  Amazon,  flowing  entirely  within  Brasil 
(Map:  Brasil,  F  5).  It  is  formed  1^  the  Jum- 
ena  and  Arinos  rivers  in  the  northern  part  of 
the  State  of  Matto  Grosso,  flows  north  and 
northeastward  till  it  enters  the  Amazon  at 
Santarem  after  a  course  of  about  1200  miles. 
Its  headwaters  are  on  a  low  and  flat  divide 
which  separates  its  basin  from  those  of  the 
Paraguay  and  the  GuworC  The  upper  course 
lies  on  tiie  great  Brazilian  plateau,  from  which 
it  descends  to  the  forest  plains  of  the  Amazon 
in  a  series  of  falls  and  rapids  which  completely 
obstruct  navigation.  The  last  200  miles  only 
are  navigable  for  large  vessels.  Near  its  mouth 
it  expands  into  a  large  lake  70  mites  long  and 
12  miles  wide,  hut  contracts  again  jugt  before 
entering  the  Amazon. 

TAPABEIiI^^  Maasnca  See  Azbouo, 
Mabohess  d*. 

TAPE  aBASS,  Ebx  Gb&SS,  Wtu>  Cexebt. 
Popular  names  for  ValUaneria  apiralis,  an  aquatic 
grasslike  plant  which  grows  in  slow  waters, 
being  common  from  New  England  to  Minnesota 
and  Bouth  to  Florida  and  Texaa.  It  iB  said  to  be 
the  favorite  food  of  wild  dndcB.    See  Vaius- 

TAP'^BSSTBY  (Fr.  tapiaserie,  from  tapia;  It. 
tappessteriaj  Sp.  tapiceria;  Ger.  Tapete,  once 
meaning  tapestry,  but  wall  paper  now;  Lat. 
tapete;  Gk.  Tdmjs).  In  its  broad  sense  any 
fabric  for  upholstering  furniture,  wall,  or  floor. 
In  another  sense,  heavy-weight  upholstery  goods, 
as  distinguished  from  laces  and  prints.  Spe- 
ciflcally  (1)  primitive  tapestries;  (2)  picture 
tapestries  of  the  Arras,  Brussels,  Gobelin,  or 
Aubusson  type;  (3)  Jacquard  tapestries  that 
are  machine  imitations  of  and  developments 
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fran  Noa.  1  and  2;  (4)  tapestry  carpets,  and 
TugB  that  are  machine  woven  with  pile  formed  by 
an  extra  set  of  warp  threads  printed  with  col- 
ored patteme  before  weaving;  (6)  an  imitation 
of  No.  4  printed  after  weaving;  (6)  tapestry 
paintings  that  ore  painted  imitations  of  No.  2 
on  eonvM  or  rep;  (7)  tapestry  onbroideries 
fhat  are  embroidered  imitations  of  No.  2;  (8) 
tuwstry  wall  paper,  i.e.,  wall  paper  printed 
with  crossed  lines  to  give  the  tapestry  effect, 
mostly  in  imitation  of  verdure  tapestries  of  the 
No.  3  variety. 

The  only  real  tapestries  are  varieties  1  and  2. 
All  of  these  are  woven  entirely  by  hand,  with- 
out shnttle,  or  drawboy,  or  Jacquord  attach- 
ment. All  axe  in  plain  weave,  with  weft  threads 
blodced  in  by  colors,  and  witii  warp  threads 
entirely  oonoeolad  bat  making  their  position 
manifest  in  the  form  of  ribs.  Real  tapestries 
are  exactly  alike  on  face  and  back,  except  for 
the  loose  threads  on  the  back  that  mark  the 
passage  of  bobbins  from  block  to  block  of  the 
some  color,  and  exc^t  of  course  that  the  back 
is  left  handed  as  compared  with  the  face.  All 
are  woven  back  to  the  weaver,  who  on  most  low- 
warp  looms  does  not  see  any  part  of  what  he 
has  done  until  the  whole  is  eompleted.  Where 
two  colon  i^pear  parallel  with  the  warp  threads, 
open  BUts  are  left  in  the  weaving,  which  are 
sewed  up  after  the  tapestry  is  completed,  but 
which  are  an  important  part  of  tapestry  tez- 
ture,  as  tiiey  make  the  cloth  less  flat  and  rc^- 
lar  than  it  would  otherwise  be. 

Tapestry  is  the  figured  fabric  easiest  to  weave 
on  a  primitive  bobbin  loom  (i.e.,  a  loom  with- 
out a  shuttle).  Consequently  t^iestry  it  woven 
by  most  primitive  peoples  who  can  weave  at  all. 
AiQong  the  most  interesting  primitive  tapestries 
woven  to-day  are  ttie  Oriental  kelims  which  are 
imported  and  sold  as  Oriental  rugs  and  prop- 
erly regarded  as  a  variety  of  Oriental  rugs. 
<See  EuQS,  OBmnTAL.)  Ouier  primitive  tapes- 
tries woven  to-day  are  Navajo  blankets  and 
Mexican  serapes.  Some  of  uiese  have  weft 
threads  that  are  so  large  and  coarse  and  soft 
that  the  warp  threads  cannot  make  their  pres- 
ence  felt  as  ribs,  and  the  surface  is  flat.  The 
most  important  ancient  primitive  tapestries  that 
have  been  preserved  are  the  Coptics  (made  in 
i^ypt  from  the  fourth  to  the  eighth  century 
A.D.),  of  which  there  are  collections  in  the  New 
York  Metropolitan  Museum  and  in  several  Euro- 
pean museums;  and  the  Peruvians  (made  in 
South  America  from  the  fourteentii  to  the  seven- 
temth  century  aj).),  of  which  there  are  collec- 
tions in  the  Boston  Museum  of  Fine  Arts  and 
in  the  New  York  Museum  of  Natural  History. 
There  also  survive  a  few  examples  of  ancient 
Greek  primitive  tapestries  dating  from  the  fifth 
century  b.c.  and  a  few  examples  of  ancient 
Egyptian  primitive  tapestries  dating  from  ISOO 
BX.  In  aU  of  the  primitive  tapestries  thus  far 
enumerated,  the  weft  is  commcmly  of  wo(d,  the 
warp  of  cotton,  linen,  or  wool. 

china  bring  the  mother  country  of  silk,  one 
is  not  surprised  to  find  that  tiie  weft  of  Chi- 
nese tapestries  is  of  silk,  and  that  Chinese 
tapestries  are  much  thinner  and  lighter  than  all 
oukers.  The  designs  of  Chinese  tapestries  are 
largely  decorative,  and  scenes  and  figures  are 
usually  introduced  in  such  a  manner  as  not  to 
Malt  the  tapestries  from  the  primitive  into  the 
picture  class.  Chinese  tapestries,  even  ^oee  di- 
rectly copied  from  the  European  Gobelin  tapes- 
toies,  do  not  possess  the  qualities  of  construction 


or  expression  that  distinguish  tapestries  as  an 
important  separate  form  of  art.  Many  Chinese 
tapestries  have  shadows  and  supplementary  line 
effects  painted  on  after  weaving,  somewhat  in 
the  manner  of  the  brown  enamel  on  early  Euro- 
pean stained-glass  windows;  many  Chinese 
mandarin  robes  are  made  entirelv  of  intricatdy 
woven  and  exceedingly  beautifiu  tapestry,  ui 
texture,  the  Saracoiic  silk  tapestries  of  the 
Middle  Ages  did  not  differ  at  aU  from  those  of 
China.  One  of  the  most  important  surviving 
examples  ia  a  stole,  with  Arabic  lettering,  that 
was  one  of  the  garments  buried  with  the  Bishop 
of  Bayonne  at  the  beginning  of  the  thirteenth 
century,  and  exhmned  about  the  middle  of  the 
nineteenth  century.  It  is  now  in  the  Cltu^ 
Museum. 

Picture  t^>estries  are  a  higher  form  of  primi- 
tive tapestries,  and  developed  from  them.  We 
know  that  the  ancient  Gredca  and  Romans  had 
picture  tapestries  as  well  as  primitive  tapee- 
tries.  In  the  Odyssey,  Homer  describes  the 
famous  picture  tapestry  that  Penelope  wove. 
Andromache,  too,  wove  a  tapestiy,  the  shroud 
that  was  to  envelop  the  body  of  Hector.  Most 
wonderful  of  all  was  the  tapestry  in  which  ^len 
wove  the  story  of  her  own  tragic  life. 

About  the  picture  tapestries  of  ancioit  Rmne 
we  know  from  the  spirited  weaving  contest  de- 
scribed by  Ovid  in  his  MeUtmorphoaes.  Unfor- 
tunately, of  the  elaborate  picture  tapestries  of 
ancient  Greece  and  Rome,  none  have  survived. 

The  art  of  weaving  picture  tapestries  was 
undoubtedly  brought  to  a  higher  d^ree  of 
elaboration,  uid  to  greater  perf^ion,  in  France 
and  in  Flanders,  in  the  fifteenth  and  sixtemth 
centuries  than  it  had  ever  attained  previously. 
The  revival  of  the  art  almost  paralleled  the 
development  of  pictures  in  stained-glass  win- 
dows, and  the  general  effect  of  some  of  the 
earliest  pieces  of  tapestry  is  like  that  of  stained 
glass  of  the  period,  the  ouUin«  being  accentu- 
ated in  brown,  much  as  the  stained-jdass  out- 
lines are  accentuated  by  the  leads.  Examples 
of  this  ara  the  three  thirteoitii-centary  t^Ms- 
tries  preserved  in  the  catiiedral  at  Halbentodt. 
Germany,  perhaps  of  local  manufacture.  Two 
of  these  tapestries  are  3  feet,  7  inches  high 
by  about  30  feet  long — narrow  hands  intended 
to  hang  above  the  choir  stalls.  The  first 
pictures  Christ  and  the  Apostles.  The  second 
pictures  the  story  of  Abraluun  and  Isaac.  The 
third  is  nearly  square,  a  little  higher  than  wide, 
with  Charlemi^ne  in  the  centre,  oa  his  throne, 
crowned,  sceptre  in  hand,  a  rich  ouhion  be- 
neath his  feet.  In  the  corners  of  the  tapestry 
are  the  four  pbilosc^hers — Socrates,  Plato,  Cato, 
and  Senec*.  Others  of  these  early  tapestries 
show  Byzantine  or  Saracenic  influence,  notably 
the  three  famous  fragments  from  the  church 
of  St.  Gereon,  Cologne,  now  shared  by  the  mu- 
seums of  Lyons,  Nuremberg,  and  South  Kensing- 
ton. Large  circular  medalliMis  on  a  brownish- 
blue  ground  represmt,  in  tones  of  light  ivory, 
a  wii^^  grifitai  with  Mgle  above  and  bull  bdow. 

Of  tapestries  made  in  tiie  fourteenth  centuiy, 
but  few  have  survived.  There  is  only  one  m 
the  New  York  Metropolitan  Museum,  a  small 
Crucifixion,  with  stars  patterning  the  back- 
ground. In  the  Brussels  Museum,  there  is  the 
Presentation  of  Jesus  at  the  Temple,  which  at- 
tracted great  attention  at  the  Topeetry  Exhibi- 
tion in  Paris  in  1876,  and  at  the  Eiposition  of 
French  Primitives  in  1904.  It  is  made  oitirely 
of  wool,  with  no  silk  or  metaL  The  only  set  <a 
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tapestriei  snnriving  from  the  loartemUi  cea- 
tiU7  is  the  famous  Apocalypse  at  the  catiiedral 
of  Angers.  Originally  there  were  seven  pieoet 
showing  90  separate  and  distinct  scenes,  18  feet 
high  with  a  combined  width  of  473  feet.  Some 
of  the  90  scenes  contained  more  than  25  per- 
SMiages.  To-day  the  height  is  only  14  feet, 
and  the  total  width  328  feet.  The  floriated 
hands  at  the  top  and  bottom  and  the  inscripti<HU 
with  each  scene  have  worn  away  during  the 
oonrse  of  500  years.  Of  the  90  seeae^  70  reniaia 
intact,  uid  there  are  fragments  of  eight  others, 
while  12  liave  ^tirely  disappeared.  Toeee  tapes- 
tries  were  made  for  the  I>i^e  of  Anjou  to  hang 
in  the  chapel  of  his  ch&teau  at  Angers.  The 
cartoonist  was  Hennequin  de  Bruges,  the  court 
painter  of  Charles  V,  brother  of  the  Duke  of 
Anjou.  The  source  of  the  design  was  an  illus- 
trated manuscript  of  the  Apocalypse,  which  is 
now  in  the  public  library  of  the  city  of 
Cambrai.  The  painter  followed  the  manuscript 
illustrations  closely,  executing  the  cartoons  on 
large  pieces  of  canvas  the  size  that  the  tapestries 
were  to  be.  The  manufacturer  of  the  tapestries 
was  Nicolas  Bataille  of  Paris,  who  received  1000 
francs  a  piece  for  them. 

From  the  fifteenth,  sixteenth,  seventeenth,  and 
eighteenth  centuries,  hundreds,  even  thousands, 
of  large  tapestries  still  survive.  These  divide 
themselves  rather  obviously  into  Gothie  of  tko 
fifteenth  century,  Renaissance  of  the  irixteenth  cen- 
tury, baroque  of  the  seventeenth  oentury,  rococo 
or  classic  of  the  eighteenth  oentury.  Only  it 
must  be  remembered  that  Gothic  overlapped  the 
sixteenth  century  16  or  20  years,  just  as  Renais- 
sance overlapped  the  seventeenth  century,  and 
baroque  overlapped  the  eighteenth  oentury. 
Moet  of  these  tapestries  were  French,  or  Flem- 
ish, or  Frrach-Flemish;  comparatively  few  wen 
woven  in  Italy,  or  Spain,  or  England.  Up  to 
tiie  last  quarter  of  the  fifteenth  century  Flan- 
ders was  French;  while  Flemish  was  the  lan- 
guage of  many  of  the  common  people,  the  polite 
langua^  was  Fr^ch,  and  the  inscriptions  for 
tapestries  are  always  in  either  Latin  or  French. 
After  the  death  and  defeat  of  Charles  the  Bold 
in  1477,  and  the  consequent  downfall  of  the 
Burgnndian  power,  Flanders  ceased  to  be  French. 
By  the  marriage  of  Charles  the  Bold's  daughter, 
luu7  of  Burgundy,  to  the  Emperor  Uaxdmilian, 
Flanders  came  under  the  power  of  the  Haps- 
hurgs;  after  that  tapestries  were  no  longer 
French-Flemish  but  French  or  Flemish.  During 
the  whole  of  the  sixterath  century  they  were 
nearly  all  Flemish;  after  the  be^ning  of  the 
seventeenth  century  they  were  either  Flemish 
or  French,  with  the  scues  cimstantly  inclining 
more  and  more  in  favor  of  France,  until  at 
the  end  of  the  eighteenth  century  tapestry  weav- 
ing in  Flanders  was  given  up  altogether. 

The  first  great  centre  of  tapestry  weaving  in 
Flanders  was  Arras,  that  gave  the  name  of  arrae 
to  tapestries  in  England,  of  arazsi  to  tapestries 
in  Italy,  of  poAos  de  ras  to  tapestries  in  Spain. 
During  the  fifteenth  century,  however.  Arras 
lost  its  preeminence  in  the  art  of  tapestry 
weaving  to  Bnissela,  which  remained  the  chief 
centre  of  tapestry  weaving  as  Itmg  as  the  weav- 
ing of  tapestries  continued  to  be  practiced  in 
Flanders.  Of  tapestries  woven  at  Arras,  only 
one  set  can  be  positively  identified,  the  Story 
of  St.  Fiat  and  St.  Eleuthjtre  at  the  cathedral 
of  Tonmai,  Belgium;  but  as  if  to  make  up  for 
our  lack  of  information  about  other  ancient 
iapttMrn  that  may  have  been  woven  at  Arras, 


we  not  only  know  that  the  St.  ^at  and  St. 
£l«uthdre  tapestries  were  wovoi  there,  but  we 
also  know  the  exact  month  and  year  of  their 
oomi^etion,  the  name  of  the  maker,  and  the 
name  of  the  donor.  One  of  the  pieces  now  lost 
bore  UbB  fc41owing  inscription,  which  was  tar- 
ttmately  copied  and  preserved  in  the  eighterath 
century:  "These  cloths  were  made  and  com- 
pleted in  Arras  by  Pierrot  Fere  in  the  year 
1402  in  December,  gracious  month.  Wilt  all 
the  Saints  kindly  pray  to  God  for  the  soul  of 
Tonssaint  Prier.^'  This  Toussaint  Prier,  who 
gave  tiie  tapestries  to  the  cathedral  of  Toumai, 
was  a  canon  there  in  1402,  but  later  became 
chaplain  to  the  Duke  of  Burgundy,  Philip  the 
Good.  As  documents  in  tapestry  history,  these 
tapestries  are  sec(md  in  importance  to  the  An- 
g^  Apocalypse  only.  The  material  is  wool, 
without  silk  or  gold.  Of  the  18  scenes  that 
there  were  originally,  only  15  aurvive,  in  four 
pieces  9  feet,  10  inches  high,  with  a  combined 
width  of  71  feet,  8  inches. 

The  most  important  early  fifteenth-century 
tapestry  in  the  united  States  is  the  Burgundian 
Sacraments  presented  to  the  New  York  Metro- 
politan Museum.  Of  the  original  14  scenes,  only 
seven  remain,  in  five  ft'agments,  with  inscrip- 
tion misplaced.  An  unusual  feature  of  thia 
tapestry  U  ti^e  brick-wall  border  with  floriation 
outside.  The  tapestry  was  originally  about  17 
feet  high  by  38  feet  wide,  and  was  fully  illus- 
trated and  described  in  the  Burlington  Mftgazine 
for  December,  1907.  Two  of  the  pieces  are 
mounted  wrong  side  out,  which  illustrates  very 
clearly  and  obviously  the  fact  that  tapestries 
are  exactly  alike  on  both  sides.  Originally  this 
tapestrv  contained  14  scenes,  an  upper  row  of 
seven  illustrating  the  seven  sacraments  in  their 
origin;  a  lower  row  of  aercn  illustrating  the 
seven  sacraments  as  celebrated  In  the  fifteenth 
century. 

Of  all  the  hunting  tapestries,  none  surpass 
in  importance  and  interest  the  set  of  four  dating 
from  the  second  quarter  of  the  fifteenth  century, 
and  lent  to  the  South  Kensington  Museum  by 
the  Duke  of  Devonshire.  They  were  discovered 
some  years  ago  in  fragments  in  Hardwicke  Hall, 
having  been  cot  up  for  use  as  window  draperies. 
They  were  in  bad  condition,  and  were  restored 
under  the  direction  of  Sir  Purdon  Clarke.  In 
making  the  restoration  the  colors  that  on  the 
front  had  faded  were  copied  from  the  still  vivid 
back.  One  of  the  four  tapestries  is  14  feet  by 
37;  the  others  are  slightly  smaller.  The  mate- 
rial is  wool  only. 

Immensely  pc^ular  with  Gothic  tapestry  weav- 
ers ms  the  story  of  the  Trojan  War.  Of  the 
original  small  «uor  sketches,  15  by  22  inches, 
that  served  as  models  for  the  full-size  cartoons, 
there  still  survive  eight  in  the  Louvre,  all  in 
good  condition.  These  sketches  were  drawn  with 
the  pen  and  colored  red,  blue,  and  yellow  with 
water  colors.  Of  tapestries  woven  from  these 
sketches,  there  survive  three  fragments  in  the 
South  Kensington  Museum,  seven  in  the  Court 
House  of  Issoire,  France,  one  in  the  Spanish 
cathedral  of  Zamora,  and  one  tn  America.  In 
style  tiiese  Trojan  War  tapestries  resemble  the 
huge  Clovis  tapestries  at  Rheims,  and  the  splen- 
did Capture  of  Jerusalem  in  the  New  York 
Metropolitan  Museum. 

In  the  last  quarter  of  the  fifteenth  century, 
the  influence  of  the  approaching  Renaissance 
begina  to  make  itself  felt,  although  Gothic  tapes- 
trtes  continue  to  Iw  woven  through  the  first 
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quarter  of  the  aixteenth  centmy.  Oradnally 
Qorizontal  effects  begin  to  replace  some  of  the 
vertical  effects  that  were  dominant  in  earlier 
tafestries.  Hats  began  to  be  wider  and  flatter 
and  lower;  shoes  to  have  round  iastead  of 
pointed  toes;  a  definite  sky  line  appears  at  the 
tap  of  tapestries.  Most  significant  of  all,  tapes- 
tries bcgm  to  have  borders  on  four  sides,  instead 
of  none,  or  at  top  and  bottom  onlj.  These  late 
Gk>tlkic  borders  are  from  5  to  6  inches  wide, 
usually  with  flower-fruit  motifs.  The  master- 
pieces of  the  late  Gotiiio  period  are  the  Mazarin 
tapestry  lent  to  the  Metropolitan  Museum  by 
Mr.  Morgan,  and  the  pieees  that  resemble  it  in 
the  Royal  Spanish  oollectiw.  Especially  note- 
worthy are  the  Story  of  the  Virgin  tapestries 
that  ^rmerly  belonged  to  Philip  ue  Handsome, 
father  of  the  Emperor  Charles  v.  The  Mazarin 
tapestry,  so  called  because  it  formerly  belonged 
to  the  famous  Cardinal,  represents  the  best  that 
can  be  done  with  gold  and  silver  and  silk  and 
wool,  to  picture  many  figures  daborately  gowned, 
with  flesh  and  hair  that  are  marvelous  fn  tex- 
ture and  tone.  The  flesh  tints  are  utraordinary, 
and  represent  an  intricacy  of  interweaving  that 
abnost  passes  credibility.  Compared  with  an 
ordinary  tapestry,  this  one  is  like  the  most 
delicate  cloisonne  against  a  parquet  floor.  In 
plan  the  Mazarin  -tapestry  is  a  triptych,  with 
panels  separated  bv  Gothic  jeweled  columns, 
and  with  wings  divided  by  Gothic  jeweled  arches. 
The  subject  is  the  Triumph  of  Christ  and  of  tiie 
Kew  Dispensation.  In  t3£%  middle  panel  is 
shown  Christ  seated  on  his  throne,  right  hand 
upraised.  Gospels  in  left  hand,  yritb  richly  il- 
luminated pages  open  towards  the  two  groups  of 
worshipers  below.  One  of  these  groups  repre- 
sents the  Church  and  is  headed  by  the  Pope; 
the  other  group  rei»resents  the  state  and  is 
headed  by  the  Emperor.  The  Old  Empire  is 
represented  by  Ahasuerus  and  Esther,  in  the 
right  wing  of  the  tapestry;  tiie  New  Empire  by 
Augustus  and  the  Ihmun  ilb7l<  in  the  Ittt 
wing  of  the  tapestry.  The  "mnmph  of  the 
Roman  church  over  the  Jewish  church  is  also 
symbolically  represented.  Tliere  are  two  Latin 
inscriptions  in  Gothic  letters  to  help  explain 
the  story. 

The  most  famous  tapestries  in  the  world  are 
the  Acts  of  the  Apostles  act  at  the  Vatican, 
designed  by  Raphael  for  Pope  Leo  X  to  lumg 
in  ue  Sistine  Chs^tet.  These  tapestries  revolu- 
tionized style  in  t^estry  designing  and  weaving. 
Thev  not  only  substituted  Renussance  for 
Gothic;  they  also  substituted  Italian  for  Flem- 
ish. Even  Flemish  painters  began  to  work  in 
the  Italian  style.  By  contemporaries  and  by 
posterity  Raphael's  Acts  of  the  Apostles  tapes- 
tries were  praised  without  end.  By  engravers, 
by  painters,  and  by  weavers  they  were  copied  over 
and  over  again.  Hie  woven  copies  are  to-day 
among  the  chief  treasures  of  the  Royal  Spaniu 
collection,  the  Imperial  Austrian  collection, 
the  French  Nations!  collection,  the  Berlin  Mu- 
seum, Hampton  Court,  the  Bauvais  Cathedral, 
the  cathedral  of  Loretto,  the  Dresden  Museum. 
Of  the  seven  fuU-size  cartoons  that  are  in  the 
South  Kensington  Museum,  having  been  brought 
to  England  on  the  order  of  Charles  I  for  the 
Morthike  Tapestry  Works,  the  Duke  d'Anmale 
said;  "they  are,  together  with  the  Parthenon 
marbles,  England's  most  beautiful  art  possea- 
mon."  and  "as  examples  of  Raphael's  work, 
unexcelled  except  perhaps  the  Chamben  (rf 
the  Vatican." 


The  most  prolific  designer  of  tapestries  in  the 
style  of  the  Italian  Renaissance  was  Raphael's 
fainous  pupil,  Giulio  Romano.  His  most  famous 
sets  were  the  Story  of  Scipio,  the  Fruits  of 
War,  the  Story  of  Romulus  and  Remus,  the 
Grotesque  Mmnis,  Children  Pla^g.  The  first 
and  most  important  set  of  Scipio  tapestries, 
woven  from  the  designs  of  Giulio  Romano,  was 
for  Francis  I  to  hang  in  the  di&teau  of  Madrid. 
This  set  was  made  ^  Marc  Cretif,  of  Brussels, 
and  in  1797  was  burned  for  the  gold  that  it  con- 
tained. Of  the  original  small  color  sketches 
fifteen  are  still  preserved  in  the  Louvre.  Of 
the  Scipio  tapestrlss  now  In  Anwrim,  woven  in 
Brussels  in  toe  sixteenth  and  sevmteenth  cen- 
turies, some  are  based  upon  the  designs  of 
Giulio  Romano,  others  upon  designs  created  by 
other  artists,  to  supplement  the  series,  particu- 
larly stories  of  8id>ordinate  characters.  Ex- 
amples of  the  latter  are  Sophonisba  at  the  Feet 
of  Masinissa,  after  Rubens,  and  Scipio  Upbraid- 
ing Masiniasa.  The  Conference  of  Scipio  and 
Hannibal,  in  the  Boston  Museum  of  Fine  Arts, 
is  reversed  in  direction  and  much  modified  in 
details  from  the  desisns  of  Giulio.  Of  one  of 
the  early  sets  from  ue  original  designs,  there 
is  an  example  in  the  Cincinnati  Museum,  the 
Assault  on  New  Carthage,  but  cut  down  in  size, 
and  with  applied  and  later  side  and  bottom 
borders.  Early  Renaissance  in  every  detail  of 
design  and  ezecuticHi,  and  luxuriantly  ri<A  with 
gold,  that  has  been  inserted  with  marvelous 
will  in  plain,  basket,  and  couched  weave,  is  a 
set  of  which  ek^ht  are  still  in  Madrid,  the  other 
four  in  New  York.  This  set  has  the  wide  and 
magniflcoit  compartment  borders  inspired  by 
the  woven  pilasters  of  the  original  Acts  of  the 
Apostles  set.  Those  woven  pilasters  were  not 
borders  in  the  ordinary  sense  of  the  word,  there 
being  only  seven  of  them  for  ten  panels,  but 
they  were  planned  to  hang  between  the  tapes- 
tries and  continue  the  vertical  effect  of  the 
painted  pilasters  in  the  wall  above  them.  The 
bottom  bordws  of  the  ten  pands  were  of  an  en- 
tinly  different  type,  being  woven  imitations 
of  bas-relief.  The  Acts  of  the  Apostles  set, 
woven  a  little  later  for  the  King  of  Spain,  and 
still  preserved  in  the  Royal  Spanish  collection, 
has  full  side  and  bottom  borders  of  the  compart- 
ment type,  designed  by  Giulio  Romano,  who  had 
helped  to  create  the  original  seven  woven 
pilasters. 

Characteristic  of  Roiaissance  tapeetrles  are 

the  very  wide  b(»-ders,  17  to  22  Inches,  due  to  the 
influence  of  the  Italian  Renaissance  compartment 
borders.  About  the  middle  of  the  seventeenth 
century  borders  be^n  to  decrease  In  width,  and 
towards  the  end  of  the  eighteenth  century  dis- 
appeared altogether,  thus  completing  the  cycle 
of  style  in  borders,  and  ending  where  uie  flfteoith 
century  began. 

The  greatest  Flemish  dengaer  of  tapeatriee 
in  tiie  style  of  the  Renaissance  was  Bernard  van 
Orley.  Among  famous  sets  designed  by  him 
were  the  Hunts  of  Maximilian,  in  12  pieces,  now 
in  the  Louvre;  the  Battle  of  Pavia,  presented 
by  the  Netherlands  to  Charles  V  in  16S1  and 
now  in  the  Museum  of  Naples;  the  Life  of 
Christ  that  was  once  in  the  famous  Berwick 
and  Alba  collection.  To  this  Life  of  Christ  be- 
longs tiie  Dollfus  Cniclflxion,  now  in  the  Metro- 
politan Museum.  Most  of  Van  Orlcy's  tapestry 
borders  are  in  width  transitional,  from  10  to  12 
inches,  wider  than  late  Gothic  borders,  but 
narrower  than  those  of  the  full  Renaissance. 
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The  baroque  tiH>e8tr)efl  of  the  serenteenth 
century,  like  the  paintings  and  the  architecture, 
were  eculptural  in  style.  All  objects  represented 
on  a  fiat  surface  were  backgrounded  with  deep 
shadova  in  wder  to  make  than  projeet  or  stand 
oat  from  the  picture.  Cfaaracterutie  of  the 
period  is  the  s^le  of  Rubens,  in  whose  studio 
were  made  many  designs  for  tapestries,  notably 
the  Conetantine  set  for  the  Gobelins  at  Paris. 
During  the  last  quarter  of  the  slxterath  century 
the  tapestry  indiutry  at  Brussels  had  been  al- 
most exterminated  by  religious  wars;  and  though 
it  waa  revived  again  in  the  first  quarter  of  Uie 
■eventeenth  century  by  the  protecting  care  of 
the  archdukes  Albert  and  lBM>ella,  it  never  re- 
gained its  former  glories.  Many  of  the  best 
weavers  went  to  France  and  to  England,  at- 
tracted by  the  invitations  of  Sean  IV  and 
James  I. 

There  had  been  tapeetiy  weaving  in  Italy  in 
tiie  fifteenth  century  at  Mantua  and  at  Ferrara 
and  in  the  sixteenth  century  at  Ferrara  and  F1<h^ 
But  not  until  the  seventeentii  century  was 
there  any  real  transplanting  of  the  indusby  «i 
a  large  scale  from  its  Flemish  home. 

The  tapestry  works  of  the  Gobelins  were  «8* 
tablished,  as  the  inscription  over  the  entrance 
says:  "April,  1601,  Marc  de  Comans  and  Fran- 
(^is  de  la  Flanche,  FlCTtiiah  tapestry  weavers, 
histall  their  workrocnns  on  the  bank  of  the 
Bidvre."  The  works  retained  the  name  of  Gobe- 
lins from  the  dye  works  eatablished  there  in 
1440  by  Jean  Gobdin.  Both  manufacturers 
came  fnm  Flanders— Flanche  fnnn  Oudenard^ 
Comans  from  Brussels.  Amtmg  important  sets 
worra  at  the  Early  Gobelins  were  the  Story  of 
Artemisia;  the  Storr  of  Diana;  the  Story  of 
CoQstantine,  designed  by  Rul>ens;  the  Story  of 
Glorinda  and  the  Story  of  Theagenes  and  Chari- 
clea,  designed  by  Dubois;  the  Story  of  Gombaut 
and  Mace.  In  1662  Louis  XIT  bought  the  Gobe- 
lin plant,  and  in  1667  the  Furniture  Factory  of 
the  Crown  at  the  GobeUna  waa  ftmualfy  or- 
ganised aa  a  state  institution.  To  the  Gobelins 
were  also  transferred  the  other  tapestry  works 
at  that  time  active  in  tlie  city  of  Paris,  as 
well  as  the  works  that  had  been  established  at 
Maincy  by  Fotuuet,  the  unfortunate  Minister 
of  Louis  XIV.  From  Maincy  also  came  Charles 
Lebrun  to  head  the  Gobelins,  and  to  act  aa 
dictator  and  creator  of  the  style  of  Louis-  XIV. 

At  the  Gobelins  h^-warp  and  low-mrp 
loonu  were  operated  side  by  siae  xmlM  the  nine- 
teenth century.  Since  then  hi^-warp  kxmia 
only  have  been  employed  at  the  Gobelins.  The 
high-warp  loom  is  so  called  because  the  warp 
threads  are  stretched  vertically,  in  contrast  to 
the  horizontal  plane  that  they  occupy  in  the 
low-warp  looms.  In  the  high-warp  looms  it  is 
necessaiy  to  pull  by  hand  the  lisses  or  loops 
of  cord  that  shift  the  positirai  ol  tiie  warp 
threads  to  form  the  new  shed ;  in  the  low-warp 
looms  this  is  done  more  rapidly  and  easily  by 
treadles.  In  other  words,  the  high-warp  is  hand- 
work exclusively,  while  the  low-warp  is  hand- 
and-foot  work.  The  principal  reason  for  using 
the  slower  and  more  expensive  high-warp  process 
at  the  Gobelins  is  that  it  enables  the  artist 
director  to  watch  the  work  of  the  weaver  more 
closdy. 

The  most  important  set  of  tapestries  created  at 
the  Gobelins  during  the  reign  of  Louis  XIV  was 
the  Story  of  the  King,  in  14  huge  tapestries, 
picturing  and  celebrating  the  more  important 
events  of  the  early  part  of  the  rdgn  of  Louis 


XIV,  among  them  his  coronation,  his  marriage, 
and  his  victories  in  war.  Especially  interesting 
is  the  one  that  pictures  Louis  XIV  visiting  the 
Gobelina.  Hie  set  most  oftm  woven  at  the 
Gobelins  during  this  period  was  the  Boml  Resi- 
denoes,  picturing  tiie  12  palaces  that  uie  King 
liked  best.  The  Story  of  Alexander  was  in 
special  favor  on  account  of  the  allusions  found 
in  it  to  the  glories  of  Louis  XIV.  About  the 
only  set  with  much  everyday  human  Interest 
was  the  Child  Gardeners.  All  of  tiiese  sets  were 
designed  by  Lebrun,  although  the  details  were 
worked  out  by  the  numerous  artists  employed 
under  him  in  the  rc^l  studios.  As  the  ^ig 
grew  older,  the  opportunities  for  glorification 
became  fewer.  So,  instead  of  the  Story  of  the 
King,  we  have  the  Story  of  Moses;  the  Indies; 
the  Triumphs  of  the  Gods;  the  Portieres  of  the 
Gods;  the  Old  Testament;  the  New  Testament; 
the  Metamorphoeee  of  Ovid;  together  with  nu- 
merous reproductions  of  sixteenth-century  de- 
signs, such  as  the  Stoiy  of  Scipio,  the  Fruits  of 
Wait  the  Hunts  of  Hazimiluui,  Ha  Mmths 
of  Liuas. 

Of  Louis  XV  Gobelin  tapestries  the  Don  Quix- 
ote series  in  28  scenes,  designed  by  Charles  C<^- 
pel,  were  the  most  celebrated.  Other  important 
Louis  XV  sets  were:  Coypel's  Opera  Fragments; 
the  Stoiy  of  Esther,  designed  by  De  TrOT;  the 
Hunts  of  Louis  XV,  designed  by  Oudiy.  During 
the  reign  of  Louis  XV  many  of  the  old  designs 
were  r^roduced,  and  many  furniture  oovwings 
and  portrait  tapestries  were  executed. 

In  1664  the  tapestry  works  at  Beauvals  were 
established  as  a  private  institution,  under  rvyal 
protection  and  encoun^ement.  Among  impor- 
tant pieces  woven  at  Beauvais  in  the  reign  of 
Louis  XrV  were:  Children  Playing;  the  Con- 
quests of  Louie  the  Great;  a  reproduction  of 
Ri^hael's  famous  Acta  of  the  Apostles,  signed  by 
the  prt^rietor  of  tiie  Beauvais  Worica,  B^iagle, 
now  in  the  Beauvais  Cattiedral;  numerous  Ciu' 
neae  and  other  grotesgnes,  designed  by  Bcraln. 
In  the  rei^  of  I^onis  XV  the  snecUon  of  Oudry 
as  artistic  director  of  the  Beauvais  Works 
quickly  brought  great  eommercial  success. 
Oudry  not  only  supplied  important  original 
desi^s  of  his  own,  but  also  siq)p!emented  his 
own  ^orts  by  thoee  of  Boucher.  It  was  for 
Beauvais  and  not  for  the  Gobelins  that  Boucher 
did  his  beet  work  and  the  nuJortW  of  liis  work. 
Among  the  sets  dM&aed  by  Boudwr  for  Bean- 
Tsis  were  the  Italian  Fttes;  tiie  Story  of 
Psyche;  the  Chinese  set;  the  Loves  of  the  Gods; 
Opera  Fragments;  the  Noble  Pastorale.  One 
result  of  the  success  of  Oudry  at  Beauvais  was 
that  the  painter  Dnmons  was  smt  to  Anbusson 
to  try  to  revive  and  develt^  the  industry  there. 
Aubusson  is  a  small  town  in  the  mountains  of 
Auvergne,  260  miles  south  of  Paris,  whore  tapes- 
tries had  been  woven  dnee  the  sixteenth  oenttuy 
in  designs  that  were  crude,  texture  that  was 
the  coarsest,  with  dyes  that  were  bad.  As  a 
result  of  the  efforts  of  Dnmons  and  his  successOT 
Juliard  at  Aubusson,  many  exceedingly  attrac- 
tive tapestries  were  woven  there  during  the 
latter  two-thirds  of  the  eighteoith  century.  To- 
day the  commercial  centre  of  tapestry  produc- 
tion— rugs  and  furniture,  coverings  as  well  as 
wall  panels — is  Anbusaon. 

The  establishment  of  the  Gobelins  in^iired  the 
English  to  activitr  at  Mortlake,  near  London. 
Here  in  1619,  in  the  r«gn  of  James  I  and  with 
the  special  enconragemoit  of  the  then  Prince 
of  Wales,  who  later  became  King  as  Charles  I, 
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were  set  vp  looms  to  be  operated  by  weavers 
imported  from  Flanders.  In  planning  the  «!• 
terprise  the  French  example  was  closely  fol- 
lowed, and  one  of  the  shop  managers  at  the 
Early  Gobelins,  Philip  de  li^edit,  wss  imported 
to  act  as  superintendent  of  the  new  works. 
While  the  Mortlake  Works  continued  in  exis- 
tence until  1703,  they  were  successfully  active 
for  only  about  16  years.  Among  tiie  most  im- 
portant sets  woven  tken  were:  the  Story  of 
Veous  and  Vulcan;  the  Aets  of  the  Apostles 
from  the  Raphael  earto<»iB  that  are  preserved 
to-day  in  the  South  Kensington  Museum;  the 
Story  of  Hero  and  Leander,  designed  by  Fran- 
cis Clein,  who  was  the  artistic  director.  The 
tapestry  works  founded  at  Merton,  near  Lon- 
don, in  1881  by  William  Morris  are  still  oper- 
ated and  in  1916  produced  a  large  historical 
t^estry  commemorating  the  coronation  of  King 
George  V,  entitled  "The  Arming  of  the  King." 
Hie  most  important  tapestries  produced  at  Mer- 
toD  were  from  tiie  designs  of  Bnme-Jones,  with 
foliage,  flowers,  and  bonlers  designed  by  Morris. 
The  Royal  Wmdsor  Tapestry  Works,  established 
in  1876,  lasted  only  10  years,  but  sent  thar 
superintendent  to  become  the  head  of  the  first 
tapestry  works  established  in  America.  The 
looms  were  set  up  in  New  York  City  on  Fifth 
Avenue  in  1893,  but  were  soon  moved  to  Wil- 
liamsbridge.  The  most  important  ti^testries 
woven  tiiere  are  in  the  style  of  the  French  eight- 
eenth century.  Since  then  three  other  tapestry 
plants  have  been  established  in  New  York  City. 

The  most  important  collections  of  ancient 
tapestries  in  the  world  are  the  Royal  Spanish 
collection,  the  Imperial  Austrian  collection,  the 
Royal  Swedish  collection,  the  French  National 
collection,  the  Royal  Belgian  collection.  The 
most  important  public  collections  io  England 
are  those  at  the  South  Kensington  Museum  and 
at  Hampton  Court.  The  English  private  col- 
lections are  very  rich.  The  most  important 
public  collections  in  the  United  States  are  those 
at  the  New  York  Metropolitan  Museum  and 
the  Boston  Museum  of  Fine  Arts.  The  private 
collections  of  New  York  and  Boston  are  very 
rich.    See  Ehbboidskt. 
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ing in  Englamd  from  the  Earlieat  Times  to  the 
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TAFE^OBK'.  A  name  for  any  worm  of  the 
group  Cettoda,  but  popularly  used  for  the  Tseni- 
ids!  or  the  Botbrioc^halidte.  Nearly  200  species 
of  cestoid  worms  have  been  described,  of  which 
the  majori^  fall  into  one  (rf  the  two  families  just 
named.  (See  Cbbtoda.)  These  worms  have  no 
intestine  and  are  without  cilia,  but  have  testes 
and  ovaries  in  each  segment,  together  with  fre- 
quoit  yolk  glanda.  They  belong  to  the  order 
Polyzoa  or  segmented  individuals.  They  are  all 
endopsrasites  and  secure  nutrition  from  the  di- 


gestive tract  of  the  host  la  which  they  liv^  ab- 
sorbing digested  food  through  their  body  walls. 

Twnia.  A  tenia  consists  of  a  scolex  ot  head 
and  detachable  s^^ents  or  proglottids.  Within 
the  scolez  is  the  brain;  on  the  outer  nirfaGe  of 


1,  Tania  taoinata;  2.  tegmeat  of  Tania  mIiwm  (dunrina 
senerative  orsanB):  u,  uterus;  (,  testes;  o,  ovaiy;  d.p.o,, 
oetMbed  porUons  of  ovaiy;  y.p.,  yolk  cUnd;  f^.,  Bbeli 
reoepUculum  seioinu;  m.,  vm  deferens: 
e.p.  seuiul  mwilU;  da.,  doses;  cp^  curbus  poueb;  8.  lidded 
ova  of  AodWoMvAotet  itfw. 

the  scolex  are  four  sudcii^  disks  as  well  as  a 
ring  of  hooks.  Fixation  is  secured  throuj^  the 
suckers  and  hooks.  In  each  proglottid  is  an 
albumin  gluid,  and  a  uterus  and  a  vas  deferens 
end  in  openings  on  the  side  of  the  proglottid. 
New  proglottids  grow  behind  the  head,  by  di- 
vision of  its  posterior  part.  The  farther  from 
the  head,  the  larger  is  the  proglottid.  The  distal 
proglottids  separate  from  time  to  time  and  are 
excreted  with  the  fnces  of  the  host.    Bvt  the 


TAPEWORMS. 

o,  bead  of  Tmia  kUwh:  b.  wpioti  sniteoe  sad  einle  of 
hooks  <a  Tmnia  aoKum;  e,  bows  of  3Ma  aoHmm  —  Isicv, 
snteriot;  nslla',  postaikr. 

head  must  be  removed  to  lecnre  freedom  f  ran 
the  parasite. 

The  embryonic  stages  of  tapeworm  are  hyda- 
tids  (measles,  cysticerci)  or  Of^tioerooidi.  When 
a  Tania  ovium  with  mature  embryo  is  swallowed 
and  reaches  the  human  intestine,  it  migrates 
tliroui^  the  blood  vessels  or  lymphatics  into 
the  tissues  and  devek^  into  a  hydaUd.  Both 
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is  man  and  in  the  pig  the  embryo  of  Tama 
•oltum  becomes  a  meaue;  while  the  embryo  of 
Tania  aaginata  becomes,  similarly,  a  measle  in 
the  cow.  When  a  cysticercus  is  ingested  by  a 
man,  it  develops  in  his  intestine  into  a  complete 
taenia,.  In  the  human  digestive  tract  a  Omti- 
oerctu  ctAUtloaOt  or  bladder  worm,  obtained  urcHU 
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BLADDBB  WOBHa  OF  FIG. 

a,  TofiM  toiium  (cragiiutted  head) ;  b,  Taiaa  toKum  (Id- 
▼■fiiwtod  bead):  e,  CwMetmu  ceOvioM  (bead  fonuttoti 
ompIeteiD* 

measly  pork,  becomes  a  Tania  solium  in  six  to 
ten  weeks.  The  Ttmia  canina  develops  in  man 
from  a  cysticereoid  of  the  cutaneous  parasites 
of  the  dog.  Teenia  solium  was  so  named  by 
LinnsUB  because  it  is  generally  found  alone; 
but  in  many  instances  two  or  thr^  are  found 
together,  and  in  rare  instances  as  many  as  30  or 
40  have  been  expelled  from  one  patient.  The 
full-grown  tenia  or  strobila  is  from  10  to  35 
feet  in  length,  and  may  consist  of  from  800  to 
1000  proglottids.  The  sexually  matiure  proglot- 
tids  b^in  at  about  the  four  himdred  and  fiftieth 
segment.  The  breadUi  of  the  worm  is  about  % 
of  an  inch  at  the  widest.  The  head  is  very  smsil 
and  globular  or  pear-shaped,  is  about  uie  size 
of  a  small  pinhead,  and  is  dark  with  pigm«it. 
The  crown  of  hooks  numbers  about  22  to  28  in 
each  double  row.  The  neck  is  very  narrow  and 
about  ^  of  an  inch  in  length,  and  merges  into 
the  wider,  g^^ented  part.  The  impregnated 
e^s,  when  diwharged  into  the  intestine,  do  not 
mature  there.  They  require  the  second  host; 
such  as,  64S.,  the  pig,  who  eata  the  expelled 
proglottids  or  the  ova.  The  ezcepticm  to  tills 
ge^ral  rule  is  met  when  a  <7Sticercu8  is  found 
together  witk  a  tapeworm  in  a  human  digestive 
tract.  This  is  necessarily  a  source  of  grave 
danger,  for  the  cysticercus  may  traverse  the 
body  as  it  does  in  the  ho^  and  cause  similar 
lesions;  hence  the  imperative  necessity  of  se- 
curing the  expulsion  of  the  entozoa  as  soon  as 
their  presence  ia  known.  When  fully  mature 
the  measle  resembles  a  pea  or  a  small  kidney 
bean,  being  about  %  of  an  inch  in  diameter. 
Its  great  vnicular  portion  eonsista  of  a  caudal 
extremity,  inflated  like  a  bladder,  while  the 
head,  neck,  and  body  may  be  drawn  out  in  vermi* 
form  style. 

The  great  source  of  tapeworm  is  measly  pork, 
eaten  uncooked  or  but  partly  cooked.  Pork, 
ham,  bacon,  and  sausage  should  always  be  very 
thoroughly  cooked.  It  is  also  possible  to  in- 
gest the  embryo  of  the  tapeworm  with  lettuce 
or  other  uncooked  green  food  which  has  grown 
where  a  filthy  stream  flows  over  it,  or  which  has 
been  watered  with  liquid  manure.  Thoron^ 
washing  will  prevent  danger  from  these  v^e- 
tables. 

Ttenia  sagtnata  (or  mediooanellata)  has  no 
circle  of  booklets  and  is  about  25  feet  in  length, 
in  its  case  cattle  instead  of  hc^  are  the  in- 
termediary  hosts.  It  ts  transmitted  through 
imperfectly  cooked  veal  <»-  beef.   Tmia  floftino- 


cooou*  is,  in  its  laml  eonditi<m,  probably  man 
fatally  injurious  to  the  human  race  than  all  the 
other  species  of  entozoa  put  together.  In  its 
mature  (strobila)  condition,  in  which  it  is  found 
onljr  in  the  dog  and  wolf,  it  seldom  exceeds  hi  of 
an  inch  in  length,  and  develops  only  four  seg- 
ments, including  that  of  the  head.  The  final 
segment,  when  sexually  mature,  equals  in  length 
the  three  anterior  <»ies,  and  contains  as  many 
as  5000  eggs.  The  proscdex  or  embryo  forms 
large  proliferous  vesicles,  in  which  the  scolices 
or  larvie  (known  also  as  ac^halocysts,  echino- 
cocci,  echinococcus  heads  or  vesicles,  pill-box 
hydatids,  etc.)  are  developed  by  gemination  in- 
ternally. The  ^gs  develop  in  their  interior  a 
six-hooked  embryo,  and  these  embryos  are  intro- 
duced into  our  bodies  with  food  or  water  into 
which  the  eggs  have  been  carried.  It  finds  its 
way  into  the  liver,  and  later  is  carried  by  tiie 
blood  current  to  other  organs,  including  the 
lungs,  the  kidneys,  fJie  brain,  and  the  bones.  It 
^rows  slowly,  many  months  elapsing  after  the 
ingestion  of  tapeworm  eggs  or  onbryos  before 
the  echinococci  appear. 

In  Bome  countries  in  Europe  hydatids  are  very 

Srevalent.  It  is  said  that  the  disease  is  en- 
emie  in  Iceland  to  such  an  extent  that  one- 
sixth  of  the  population  suffer  from  it.  The 
cause  may  be  found  in  the  great  number  of  dogs 
harbored  by  the  Icelanders.  TfBtua  aagitiata  Is 
common  all  over  the  world. 

The  presence  of  a  tapeworm  in  the  intestines 
is  made  certain  only  by  finding  pieces  of  the 
entozoOn  in  the  dejecta,  resembling  flat  segments 
of  macaroni.  But  in  most  cases  it  gives  rise 
to  a  series  of  anomalous  symptoms,  including 
vertigo,  noises  in  the  ears,  itching  of  the  nose 
and  anus,  ravenous  appetite,  dyspepsia,  colic, 
palpitation,  syncope,  and  emaciation.  In  the 
treatment  I  of  tenia  prophylaxis  is  important. 
All  meat  must  be  so  thoroughly  cooked  that  the 
centre  of  each  piece  is  subjected  to  great  heat. 
Beef  is  the  principal  host  of  the  entozoOn.  Rare 
beef  must  ^erefore  be  avoided.  The  medicinal 
treatment  consists  in  causing  the  patient  to  fast 
for  24  hours  and  then  administering  the  oleo- 
resin  of  FUut  mac  (male  fern),  whidi  must  be 
followed  by  a  brisk  calomel  purge.  Santonin 
is  also  a  reliable  anthelmintic.  The  bead  must 
be  sought  in  the  excrement  of  the  patient  and 
medication  must  be  repeated  till  the  head  is 
evacuated. 

Tapeworms,  although  rare  among  horses  and 
cattle,  are  common  in  dogs  and  sheep,  causing 
irritabili^  of  the  bowels  and  an  unthrifty  ap- 
pearance. For  dogs  no  remedy  answers  so  wdl 
as  powdered  areca  nut,  of  whidi  30  grains  suffice 
for  a  dog  weighing  about  20  pounds.  It  is  best 
given  after  10  or  12  hours'  fasting,  in  a  little  soup 
or  milk,  and  should  be  followed  in  a  few  hours  by 
a  dose  of  castor  oil.  Neither  areca  nor  any  of 
the  approved  remedies  used  in  men  prove  effec- 
tual in  sheep;  and  one  of  the  best  prescriptions 
for  them  craisists  of  40  drops  of  oil  of  turpen- 
tine, a  dram  of  powdered  green  vitriol,  and  an 
ounce  of  .common  salt,  given  mixed  in  a  little 
milk  or  gniel,  or,  where  their  bowels  are  con- 
fined, in  linseed  oil.  A  daily  allowance  of  lin- 
seed cake  and  sound  dry  food  should  likewise  be 
given  with  the  grass  or  roots,  and  pieces  of 
rock  salt  left  within  the  animal's  reach. 

Among  other  varieties  of  tsenia  are  Ttsnia 
oucumerina,  which  infests  the  dog  and  cat,  and 
vhue  cysticercus  is  harbored  by  the  flea;  Ttenia 
nana,  which  is  the  smallest  tapeworm  found  in 
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mm,  and  which  is  freqaent  In  Egypt  and  Sicily; 
and  Ttemia  diminuta,  first  seen  in  Italy,  rarely 
foond  in  man.  The  last  named  infestg  rats  and 
Biic«,  and  its  cystieercus  inhabits  cateipillars 
and  certain  of  the  Coleoptera.  The  largest  tape- 
worm, rare  in  America,  but  common  in  central 
and  eastern  Europe,  is  Botkriooephalm  latitt. 
It  is  sometimes  86  feet  long,  nearly  an  inch 
broad,  and  may  have  4000  joints.  See  Pabasite. 

Omsnlt  M.  O.  C.  Braun,  Animal  Poratitea  of 
Man  (3d  ed.,  trans,  by  Pauline  Falcke,  New 
YoriE,  1908),  and  "Worms,"  in  Gould  and  Pyle, 
Cyclopedia  of  Praotioal  Medicine  and  Surgery 
(Philadelphia,  1912). 

TAPIOCA,  tftp^-ff^£4.   See  Cassava. 

TAP  IB,  t&'p^  (Sp.  tapiro,  from  Tupi  Brazil- 
ian twyra,  tapir).  A  tropical  ungulate  mam- 
mal of  the  family  Tapirid»,  allied  to  the  hfirses 
and  rhinoceroses.  It  has  a  bulky  form,  witit 
moderately  long  legs — the  front  feet  four-toed, 
the  hind  feet  three-toed.  The  tapir  has  thick 
skin,  short  hair,  small  tail,  thick  nedc,  short 
ears,  small  eyes,  elongated  muzzle;  the  nose  is 
prolonged  into  a  short,  flexible  proboscis;  it 
has  6  incisors,  2  canine  teeth,  and  14  molars 
in  each  Jaw.  The  family  includn  only  five  liv- 
ing tpetoes,  with  a  peculiar  geographical  dis* 
trmntdon,  as  two  species  are  found  in  South 
America,  two  in  Central  America,  and  one  in  the 
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Malayan  region.  The  best  known  is  the  Ameri- 
can tapir  (Tapinu  amerioanue  or  terrestria), 
about  uie  size  of  a  donkey,  and  common  through- 
out the  wooded  parts  of  South  America  east 
of  the  Andes.  Its  color  Is  uniform  deep  brown, 
bnt  the  young  (as  with  the  other  species)  are 
beautifully  marked  with  vellowish  fawn-colored 
stripes  and  spots.  The  skin  of  the  neck  forms 
a  thick  rounded  crest  on  the  nape,  with  a  short 
mane  of  stiff  hair.  The  tapir  inhabits  deep 
forests,  and  delights  in  plungmg  and  swimming 
in  water.  It  fmds  chiefly  on  young  shoots  of 
trees,  fruits,  and  other  Testable  substances,  and 
sometimes  commits  great  ravages  in  cultivated 
groimde.  It  is  inoffensive,  never  attacking  man; 
but  when  hard  pressed  by  dogs,  shows  great  cun- 
ning, and  if  brought  to  bay  makes  a  vioteot 
resistance  and  inflicts  severe  bites.  It  is  easily 
tamed.  Its  hide  is  useful  and  its  fleeh  is 
eaten. 

The  hairy  tapir  {Tap^va  roulini)  occurs  only 
on  high  levels  on  the  Andes,  up  to  7000  or  8000 
feet.  The  ^in  is  uniformly  covered  with  hairs 
an  inch  long.  There  are  white  marks  on  the 
head  and  the  sides  are  bluish  hazel  Instead  of 
brown.  The  hog  tapirs  of  Central  America 
{Tapirua  bairdi  and  Tapirua  dotei)  are  smaller 
than  the  other  species,  and  differ  from  them  in 
having  the  naaal  septum  ossifled.  They  are 
brownish  black  above,  dirty  white  on  the  throat 
and  chest,  and  somewhat  rufous  on  the  head. 

The  Malayan  tapir  {Tapirua  indioua)  is 
found  in  the  Malay  PcnliMma,  Java,  Sumatra, 
and  other  large  islands.    It  is  larger  than  the 


American  tapir,  and  its  proboscis  is  rather 
longer  in  proportion.  The  neck  has  no  mane. 
The  color  is  glosBy  black,  except  the  back,  rump, 
and  sides  of  the  belly,  which  are  white.  The 
colors  do  not  pass  gradually  one  into  the  other, 
but  the  tine  of  separation  is  marked,  giving  the 
animal  a  very  peculiar  appearance.  The  liabita 
of  this  species  are  simiku'  to  those  of  the  Amer- 
ican tapur.  and  it  is  equally  capable  of  domestic 
catitm.  The  young  are  striped  and  spotted  as 
in  that  species. 

Fossil  tapir-like  forms  are  known  from  the 
Eoc^e  onward,  and  most  of  them  have  been 
placed  in  the  family  Lophiodontida ;  but  many 
species  are  hardly  separable  from  the  modern 
family  Tapiride. 

Ck>nsult:  Alston,  "Mammals,"  in  Biologia 
CentraU-Ameriomta  (London,  1879-88);  W.  T. 
Blanford,  Fauna  of  Britiah  India:  Mammala 
(ib.,  1889);  Ridley,  in  Natural  Science,  vol.  vi 
(ib.,  1806) ;  F.  E.  Beddard,  "Mammalia,"  in 
Cambridge  Natural  Biatorjf,  vol.  x  (New  York, 
1902);  and  general  works.   See  Plate  of  Tafixs 
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TAPIB  TIOEB.    See  Jaguab. 

TAPOTEMEBT,  U'pdf  mtN'.   See  Massaqb. 

TAPTAN^Abthdb  (1780-1866}.  An  Ameri- 
can merchant  philanthropist,  and  reformer,  tho 
brother  of  Bcmjamin  and  Lewis  Tappan,  bom  at 
Northampton,  Mass.  He  entered  business  in 
Portland,  Me.,  removed  to  Montreal,  Canada, 
and  after  the  War  of  1812  established  himself 
in  the  importing  business  in  New  York  City. 
In  1827  he  associated  with  himself  his  brother 
Lewis  in  the  publication  of  the  Journal  of  Com- 
merce. He  was  laively  interested  in  various  re- 
ligious, educationaC  a&d  philanthropic  institu- 
tions. It  is  as  an  Abolitionist,  however,  that  he 
will  be  longest  remembered.  He  became  inter- 
ested in  the  American  Colonization  Society  at 
its  organization,  but  having  become  convinced 
that  the  society  was  being  used  by  the  proslav- 
ery  party  to  rid  the  country  of  free  necToea,  in 
order  to  establish  slavery  more  firmly,  he  with- 
drew from  it.  In  1830  he  paid  a  fine  which  se- 
cured the  liberation  of  William  Lloyd  Qarrison 
from  imprisonment  in  Baltimore,  and  the  ac- 
quaintance which  followed  led  to  Tappan's  iden* 
tifying  himself  completely  with  the  Abolition 
cause.  In  1833  he  was  (me  of  the  organizers  of 
the  New  York  Antislaver^  Socie^  and  of  tiie 
American  Antislavery  Society,  of  both  of  whiclt 
organizations  he  became  the  first  president.  In 
1840  he  became  president  of  the  New  American 
and  Foreign  Antislavery  Society,  which  was  or- 
ganized by  those  antislavery  men  wlto  disagreed 
with  the  Garrison  party,  and  believed  in  carry- 
ing the  slaverf  question  into  politics  and  form- 
ing a  political  party  for  that  purpose.  He  was 
therefore  much  interested  in  the  Liber^,  Free 
Soil,  and  Republican  parties.  He  spent  the 
latter  years  of  his  life  in  retirement  in  New 
Haven.  Consult  Lewis  Tappan,  The  lAfe  of 
Arthur  Tappan  (Boston,  1871). 

TAPPAN,  Lswis  (1788-1878).  An  Ameri- 
can merchant  and  reformer,  brothw  of  Arthur 
and  Benjamin  Tappan,  bom  in  Northampton, 
Mass.  He  became  largely  interested  in  cotton 
manufacturing  and  calico-print  works  in  Boston, 
but  in  1827  he  removed  to  New  York  City. 
Thereafter  his  career  was  closely  identified  wiUi 
that  of  his  brother  Arthur.  In  1827  th^  eetab- 
lished  together  the  JownaX  of  Commerce,  of 
which  Lewis  Taroan  became  the  sole  proprietor 
in  1820.   In  1833  he  was  tme  of  the  oqpuiizers 
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of  tiie  New  York  (City)  AntiBlavoy  Society. 
The  firm  of  Tappan  &  Co.  failed  for  upward  of 
$1,000,000  in  ihe  financial  crisis  of  1837,  and 
although  they  afterward  paid  their  indebted- 
ness,  Lewis  Tappan  retired  from  the  firm  and 
in  1841  establisned  Tappan's  Mercantile  Agency, 
one  of  the  earliest  and  best-known  organizations 
of  this  kind  in  the  country.  With  his  brother 
he  was  one  of  the  organiaers  of  the  American 
and  Forei^.  Anttalavery  Soeie^,  and  wrote 
and  spoke  m  favor  of  a  more  rational  and  con- 
servative attitude  on  the  part  of  the  reformers. 
He  published  a  Life  of  Arthur  Tappow  ( 1871 ) . 

TAPPAN  BAY,  or  Tappah  Zee.  An  expan- 
sion of  the  Hudson  River,  in  New  York,  lying 
immediately  north  of  Irvington.  It  is  about  11 
milee  long,  and  over  3  miles  wide  at  the  widest 
point. 

TAPTBN,  Fbdbeiok  D.  (1829-1902).  An 
American  financier,  bom  in  New  York  City.  He 
graduated  at  New  York  University  in  1849,  and 
in  1860  became  a  clerk  of  the  National  Bank  of 
New  York,  of  which  in  1857  he  became  cashier 
and  in  1868  ^reeidmi  and  director.  During  the 
great  loans  in  1873  and  1874  he  was  chairman 
of  the  loan  committee.  In  1806  he  induced  the 
New  York  banks  to  loan  $20,000,000  in  gold  to 
the  United  States.  In  May.  1901,  he  formed  a 
pool  of  $20,000,000  lor  loans  and  broke  the  60 
per  cent  and  76  per  cent  rate  for  call  money. 
Again  in  the  last  week  of  June  his  efforts  to 

Cwrve  the  credit  of  a  tottering  clearing-house 
k  succeeded  in  calming  the  market,  although 
the  bank,  as  he  had  predicted,  failed. 

TAPPEBT,  t&p^  WlLHZUC  (1880-1907). 
A  German  writer  on  mnaic,  bom  at  Ober-Th(Hn- 
uwaldau,  near  Btmzlau,  Silesia.  After  teaching 
for  several  years,  he  studied  music  (1866-68) 
under  Knllu  and  Dehn  in  Berlin,  where  he 
settled  permanently  in  1866,  and  became  pro- 
fessor of  the  histoTT  of  music  at  the  new  acad- 
emy. His  name  is  favorably  known  in  the  mnsi- 
cal  world  through  numerous  contributions  to 

Seriodicals  and  the  following  publications: 
fUfik  und  mm^aU^ehe  ErziehiUg  (1867); 
MuHkaUmA^  Studim  (1868);  Dot  Verbot  der 
QuMmtparaUelat  (1869);  Wagner-Ltmkwt 
( 1877 ) ;  Siehaird  Wagner,  win  L^m  und  ceina 
Werfce  (1883);  Wattdentde  MOodim  (1800); 
Sang  und  Klang  otu  alter  Zeit  (1906). 
TAPS.  See  Buou  ani>  Tbtjmpct  Caixs. 
TAFTZ,  tftp'td.  A  river  of  the  Bomb^ 
Province,  British  India  (Map:  India,  C  6).  It 
rises  in  the  mountains  of  the  western  part  of 
the  central  provinces,  and  flows  westward, 
emptying  into  the  OuU  of  Cambay,  190  miles 
north  of  Branbay,  after  a  course  of  about  460 
milea  The  greater  part  of  its  course  is  followed 
by  a  railroad,  but  the  river  is  unnavigable  above 
Surat,  a  few  miles  from  its  mouth. 

TAPtTYA^  tk-ptSi^yk  (alien).  A  collective 
designation  lor  a  group  of  tribes  holding  an  ex- 
tensive area  in  eastern  Brazil,  constituting  a 
distinct  stock,  and  apparently  more  ancient  in 
occupancy  tiian  any  of  the  surrounding  tribes. 
Their  general  territory  extends  fn»n  lat.  S*  to 
20"  S.,  and  from  the  Atlantic  coast  inland  to 
the  Xingn  River.  They  are  sometimes  also 
known  as  Oren  or  Gveren,  the  Ancient  People. 
The  Tucano  (q.v.)  and  several  other  tribes  upon 
the  Uaupes  and  Yapnrft  on  the  Brazil-Colombia 
border  are  also  thought  to  be  of  the  same  con- 
nection. The  Tf4>nya  tribes,  among  which  the 
Botocudo  (q.v.)  are  the  most  noted  and  typical, 
have  every  characteristic  of  an  ancient  primitive 


race.  They  are  believed  to  have  raised  the 
numerous  ahell  mounds  along  the  adjacent  At* 
lantic  coast,  and  it  is  hM  tluit  skulls  and  other 
human  bones  found  in  caves  within  their  terri- 
tory, in  connecticm  with  bones  of  extinct  ani- 
mals, are  of  the  peculiar  type  belotmng  to  this 
people.  In  physique  they  are  of  middle  stature, 
with  long  arms  and  short  Ic^  broad  faces, 
small  deep-set  eyes,  retreating  f<Hrdiead«,  and 
projecting  lower  jaws.  Their  features  are  fiw* 
quently  disfigured  by  labrets  in  the  lower  lip. 
Their  culture  is  low.  In  their  native  forests 
they  go  naked  and  have  only  brushwood  shelters. 
They  nave  no  tribal  organization,  do  not  possess 
dogs,  build  no  canoes,  make  no  pottery.  Before 
interfered  with  by  the  Brazilian  govemmoit 
they  were  cannibals.  But  they  are  skillful 
hunters  with  the  bow  and  arrow,  make  polished 
sttme  axes,  and  weave  badcete  of  mshea.  The 
men  have  but  one  wife  at  a  time.  Their  lan- 
guage, of  which  specimens  have  been  published 
by  Ehrenreich,  is  difficult  in  its  phonetics,  with 
a  marked  tendency  to  simple  word  forms  rather 
than  agglutination.  The  Indians  of  Tupi  de- 
scent about  Parft  and  on  the  lower  Amazon  are 
incorrectly  called  Tapuya.  Consult  J.  J.  von 
Tschudi,  Reitmt  dtiroh  BUdamertka,  vol.  ii  (Leip- 
zig. 1867),  and  D.  O.  Brintm,  The  American 
Suae  (New  York,  1891). 

TAB  (AS.  tearo,  tearu,  loel.  tjara,  Oer.  Teer). 
A  term  applied  to  the  oily,  dark-colored  prod- 
ucts obtained  in  the  destructive  distillation  of 
peat,  wood,  coal,  bones,  and  other  materials  of 
organic  origin.  Bone  tar  is  described  under 
Difpbl's  Anxual  On,  (q.v.).  Coal  tar  is  like- 
wise described  in  a  special  article.  (See  Coal 
Tab.)  Wood  tar  is  commonly  made  from  the 
roots  and  wood  of  various  trees  such  as  the 
beech  and  pine.  Tars  from  these  sources  are 
not  identical,  hence  it  is  necessary  to  refer  to 
them  as  pine  and  beech  tar.  In  Uie  old  process 
wood  was  heaped  into  a  conical  stack  depressed 
at  the  centre,  covered  with  earth,  and  fired.  The 
tar  condensed  and  ran  to  the  centre  of  the  pile. 
The  operation  is  now  more  economically  con- 
ducted in  retorts.  By  distillation  the  cmde  tar 
is  s^arated  into  a  number  tA  li^t  odls  used 
as  solvoits  for  varnishes;  creosote  oil  oontain- 
ing  cresols  and  guiacol  and  used  as  a  preserva- 
tive;  and  a  residue  of  pitch  employed  as  a 
waterproofing  compound.  In  doses  of  one  or 
two  grains  pine  tar  is  considered  a  good  remedy 
in  ^seases  of  the  mucous  meu^rane  of  the 
respiratory  passages.  Tar  soap  consists  of  a 
good  grade  of  taUow  soap  heavily  impregnated 
with  tar  and  emtaining  suffident  alkali  to  moske 
the  combination  solubfo  fat  water.  See  Acme 
Acn ;  Aottone  ;  Mbthtl  Aloobol  ;  Katu 
Stobbs;  Wood  Distillation. 

TABA,  tS'r&.  A  hill  in  County  Meath,  Iie- 
land,  about  six  miles  east  of  Trim  and  nearly 
the  same  distance  southeast  of  Navan.  It  is 
about  500  feet  in  height  and  is  noted  as  the  site 
of  the  palace  of  the  ancirait  kings  of  Ireland. 
It  was  here  that  St.  Patrick  b^an  his  great 
apostolate  by  preaching  to  King  Laoriiaire  or 
Leary  in  432.  The  site  was  finally  abandoned 
in  666  on  account  of  a  curse  pronounced  against 
the  reigning  King  by  St.  Ruadhan.  The  lines 
of  the  ancient  palace  may  still  be  traced  in  the 
mounds  and  earthworks  which  crown  the  sum- 
mit of  the  hill.  The  place  is  the  theme  of  one 
of  Thomas  Moore's  popular  ballads  and  remains 
a  focus  and  rallying  point  for  Irish  national 
aspiraticn.    Here  0'C<umeU,  the  liberator,  held 
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the  greatest  of  his  monster  meetings  during  the 
B^Mal  agitation,  and  here  also  some  40  years 
later  I^oeU  ereeted  the  monument,  which  now 
Htaads  out  prominently  above  the  landscape,  to 
the  memory  of  the  Cn^py  insaigeats  who  fell 
in  an  engagemait  near  by  during  the  reb«Ui(» 
of  1798. 
TABA.   See  Tabo. 

TABABtTXUS,  tft-rS^blRf-lSSs.  A  town  of 
Syria.   See  Tripoli. 

TABAFA,  ta-r&^f&  (At.  Tarafa  'Amr  ibn  al 
Abd  al  Bakrt)  (c.560).  An  earl;^  Arabian  poet. 
He  lived  at  the  court  of  the  lung  of  Hira  in 
northeastern  Arabia.  In  consequence  of  his 
satires  on  royalty,  the  King  had  him  put  to 
death.  He  ranks  as  cme  of  the  six  great  pre* 
Islamic  poets  of  Arabia,  and  is  the  author  of  one 
of  the  seven  Mu*aUakAt  <q.v.)  >  or  exalted  ponns, 
of  that  period,  which  remain  the  classic  models 
of  Arabic  poetry.  The  Arabic  text  is  in  Ahl- 
wardt,  Divans  of  the  Biee  Ancient  AraMc  Poets 
(London,  1870) ;  there  are  translations  by 
Rttdcert,  in  8i^m  BSdter  der  morgenl^ndisoheH 
Bitgm  wh2  QeaOtMhtm  (Stuttgart,  1837),  and 
by  Vandenhoff,  HoMwUa  Tarafw  Carmina  (Ber* 
Ihi,  1896). 

TA&A  (t&'r&)  FEBN  (Pteridiwrn  ofutlma 
eacttletUa).  A  species  of  bracken  (<}.v.),  the 
rhizome  of  which  was  one  of  the  principal  arti- 
cles of  food  of  the  Maoris  before  the  British 
settlement  of  New  Zealand.  This  fern  is  also 
distribnted  in  Australia,  Japan,  and  tiie  Awai- 
Ian  blands.  In  Ji^an  the  cut  rhlsunes  are 
macerated  to  remove  the  starch. 

TABAHVICABL    See  Tabuhabi. 

TABAX,  t&  rl',  or  TEBAI.  A  low,  moist 
forest  belt  stretching  along  the  southern  base 
of  the  Himalaya  nearly  throu^out  their  length, 
from  Assam  in  the  east  to  the  Punjab  in  the 
northwest.  In  spite  of  its  unhealthful  nature, 
it  is  densely  populated  by  tribes  who  seem  to 
be  immune  f rem  malarial  diseases. 

TABAJfTBUA,  tU'r&n-tel'fc  (Ik,  tarantula). 
An  Italian  dance,  written  in  |  time,  ctmstantly 
increasing  in  speed,  and  alternating  between  the 
major  and  minor  modes.  It  is  accompanied  by 
castanets  and  a  tambourine.  During  the  Middle 
Ages  the  dancing  of  the  tarantella  was  thought 
to  cure  a  form  of  insanity  induced  by  the  bite 
of  the  largest  of  European  spiders,  the  Lycoea 
taramtvia.  From  the  fifteenth  to  the  seventeenth 
century  a  peculiar  nervous  disease  called  tanw- 
tism  eadsted  in  Italy,  said  to  hara  beoi  cured  by 
this  music  Of  the  many  songs  used  for  this 
but  few  exist.  Specimens  are  given  in  Jones, 
Maltese  MelotKes  (London,  1805) ;  Smith, 
Mueioa  Antigua  (ib.,  1812) ;  Mendel,  Lexi- 
con (Berlin,  1870-83).  The  tarantellas  written 
by  modem  composers  bear  little  resemblance  to 
their  prototypes  in  form  or  rhythm.  They  are 
vritten  in  |  or  f  time  and,  owing  to  their  rapid- 
ity, became  favorites  for  solos.   See  DAirciHa 


TABAKTISM,  tAr^an-tls^.  A  dMiclng 
mania  supposed  to  be  due  to  the  bite  of  a  spider, 
the  tarantula  (q.v.),  and  especially  prevalent  at 
Taranto  in  Apulia,  Italy.  The  disease  was  a 
form  of  cont^ous  emotional  or  hysterical  ex- 
citation. The  gesticulations,  cfmtortions,  and 
f!ries  somewhat  resembled  those  of  St.  Vitus's 
dance  and  other  epidemic  nervous  diseases  of 
the  Middle  Ages.  The  victims  were  supposed  to 
have  a  passion  for  bright  colors,  music,  and  the 
dance,  and  tunes  called  fonmtelto  were  com- 
posed for  their  cure.    To  these  the  patioit 


danced  until  exhausted,  and  althoiuh  sufferers 
were  subjected  to  other  methods  of  treatment, 
such  as  burial  up  to  the  neck  in  earth,  none  was 
so  successful  as  the  tarantella  (q.v,).  Not  only 
dancing  but  catalepsy  was  a  symptom,  and  all 
classes,  ages,  and  both  sexea  appeared  to  be 
affected.  The  disease  spread  over  Italy  and 
southern  Eun^  and  affected  large  numbm  of 
people.   

TABAHTO,  t&-i1Ui'td  (Lat.  Tarentum;  from 
Gk.  T^f,  TaroM).  A  town  of  south  Italy,  in 
the  Province  of  Lecoe,  at  the  northern  end  of 
the  Gulf  of  Taranto  (Map:  lUly,  F  4).  It  is 
situated  on  a  rocky  islet,  fonosrly  an  Isthmns, 
between  tiu  Mare  Piccolo  (litUe  sea),  an  ex- 
taisive  harbor  on  the  east  or  landward  side  of 
the  town,  and  the  Mare  Grande  (great  sea),  or 
open  gulf,  on  the  west.  The  harbor,  one  of  the 
finest  in  Italy^  can  be  entered  safely  by  the  larg- 
est vessels.  The  principal  buildings  are  a  cathe- 
dral, dedicated  to  St.  Cataldo;  a  fine  episcopal 
palace;  a  castle  and  fortiflcat^<ms,  erected  by 
Charles  V;  and  two  hospitals.  The  streets  are 
as  narrow  and  dark  as  woae  of  an  Oriental  city. 
Taranto  has  manuftuitures  of  velvets,  linens, 
and  cottons,  and  carries  on  some  commerce  in 
wheat,  oats,  and  olive  oil.  The  Mare  Piccolo  is 
famous  for  its  shell  fish,  and  a  considerable  por- 
tion of  the  population  derives  its  Bubsistence 
from  the  oyster  and  mussel  fisheries,  ^op., 
1912,  aooording  to  Baeddker  about  60,000. 

Andait  Tarentum  was  one  of  the  mrat  splen- 
did cities  of  Magna  Onseia.  It  was  founded, 
acMNTding  to  tradition,  about  707  b.0.  by  the 
Parthenians,  a  body  of  Laetmian  yontb.  It  rap- 
idly grew  in  wealth  and  power,  extending  its 
trade  even  to  the  Po,  and  supplying  much  of 
southern  Italy  with  pottery.  It  steadily  re- 
duced its  Messapian  neighbors  till  473  n.c.,  when 
a  bloody  defeat  was  followed  by  the  fall  of  tiie 
aristocratic  government  and  the  establishment  of 
a  pure  donocracy.  About  400  B.C.  Tarentum 
■mpeara  as  the  leading  Greek  city  in  ItaW. 
Whoi  in  281  b.o.  the  Tarentines  came  into  colli- 
sion with  Rome,  they  invited  to  Italy  Pyrrhus 
(q.v.)  of  Epirus.  After  his  departure  hu  gen- 
eral, Milo,  surrendered  the  town  to  the  Romans, 
272  B.C.,  who  treated  it  leniently.  During  the 
Second  Punic  War  it  was  captured  by  Hannibal, 
with  the  exception  of  the  Acropolis.  When  in 
200  B,o.  it  was  retaken  by  the  Romans,  it  was 
sadced,  and  30,000  of  the  inhabitants  were  sold 
into  slavery.  Later  it  was  the  seat  of  a  pros- 
perous Roman  colony.  Under  the  Empire  it 
was  quite  oversliadowed  by  Brundusium,  on  the 
Adriatic,  but  rose  again  during  the  Gothic  wars, 
which  left  it  in  the  hands  of  the  Byzantine 
Empire.  It  was  captured  in  861  Aj>.  by  the 
Lombards,  and  later  passed  into  the  hands  of 
the  Saracens,  who  sadced  it  in  927,  and  of  the 
Greeks,  from  the  lattw  of  whan  it  was  wrested 
by  Robert  Guiscard,  the  Norman,  in  lOM.  Later 
it  shared  the  fortimes  of  the  Kingdom  of  Kaples. 
Few  relics  of  the  classic  Tarentum  are  extant, 
the  chief  being  bits  of  an  amphitiieatre  and 
traces  of  a  Doric  temple,  which  from  its  form 
must  be  one  of  the  early  monuments  of  that 
style.  Consult  K.  Baedeker,  Southern  Italy 
(16th  Eng.  ed.,  Leipzig,  1912),  and  the  article 
"Tarentum"  in  Friedrich  LOblrar,  BeaUemkon 
dev  fclosstscAen  Altertumt,  vol.  ii  (8th  ed.,  Leip- 
zig, 1914). 

TABANTO,  Dim  or.     See  Maodohald, 
E.  J.  J.  A. 
TABAHTUIiA.  tdt-riUi'tA-U  (from  It  tanm- 
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folOj  tmramiella,  from  Tannto,  Lnt.  Tarmtum, 
%  city  in  southern  Italy,  where  the  spider  is 
common).  A  famous  qfecies  (Tarantula  faaci- 
vmtris)  of  European  w<^f  ^>ider8  (Lycosida) ; 
its  bite  was  supposed  to  bs  fatal  or  to  be  fol- 
lowsd  by  serious  symptwns.  Ab  a  fact  the  bit« 
<rf  this  spider  is  not  dangerous.    The  name 


mm  TABURDbk 

nwautnla'*  is  mneraUy  applied  ia  the  United 
States  and  elsewhere  to  oertain  of  the  large  bird 
epiders^  or  so-called  American  tarantulas  of  the 
nunily  llieraphosids.  These  are  large,  hairy 
n»idera  ooenrring  in  the  southwestern  United 
States,  Central  America,  and  South  America, 
which  possess  large,  hard  polished  fangs  which 
more  vertically  and  are  thus  used  to  pin  down 
tiieir  prey.  Th^  feed  upoa  insects  and  all  sorts 
of  small  animals.  Anamt  henttii  is  a  large 
qieeies  of  this  groiq>  which  has  the  most  north- 
ern distribution  of  all  of  the  so-called  Ameri- 
can tarantulas.  It  has  a  bite  which  is  painful 
but  not  dangerous,  and  never  fatal,  so  far  as 
accurate  records  go.  These  creatures  are  noc- 
turnal, hiding  during  the  day  in  long  silken 
tubes  in  underground  crevices,  etc.  Some  Cen- 
tral American  species  are  occasionally  brought 
north  on  board  vessels  containing  tropical  fruit. 

TABANTUUL  "ifTT-T.TB'n.  A  large  and  con- 
apienons  waap  (Pepsis  formota),  common  in  the 
wmthwestem  United  States  and  in  Central  Amer- 
ica, which  preys  especially  on  tarantulas  (q.v.). 
It  is  more  than  2  inches  long.  The  head, 
thorax,  abdomen,  and  long,  spiny  1^  are  black, 
while  the  wings  are  bright  reddish  brown  with 
blai^  spots  at  the  tips.  It  stings  the  spider, 
the  result  of  the  stinging  being  complete  paraly- 
sis, iteposits  an  egg  npoo  it,  then  buries  it  in  a 
hole  5  inches  de^  utcr  the  manner  of  other 
mod  wasps  (q.v.)- 

TABAPAOA,  tt'rft-pA-lA'.  A  provinee  of 
nwth  Chile,  bounded  by  Taena  on  the  north, 
from  which  it  is  separated  by  the  Camarones 
River,  Antofagasta  on  the  south  with  the  Loa 
Kiver  as  the  dividing  line,  Bolivia  on  the  east, 
and  the  Pacific  on  the  west  (Map:  Peru,  D  8). 
Its  area  is  18,126  square  miles.  The  coast  land 
is  occupied  by  a  mountain  range  rising  to  6000 
feet,  and  the  eastern  part  belongs  to  the  region 
of  tile  Bolivian  Andes.  The  interior  is  an  da- 
vated  arid  plain  known  as  Pampa  de  Tamamgal. 
The  wealth  of  the  province  consists  chiefly  in 
the  immense  deposits  of  nitrate,  which  are 
worked  on  a  very  extensive  scale.  Agriculture 
is  carried  on  to  some  extent  along  the  rivers, 
and  there  are  silver  mines  near  the  capital, 
Iquique  (q.v.).  There  is  a  railway  line  con- 
necting      capital  with  Pisagna,  the  chief  sea- 


port, and  the  interior.  Pop.,  1912,  119,714. 
TarapacA  was  taken  by  Chile  from  Peru  in  1880 
and  was  formally  ceded  in  1884. 

TABATtB,  t&'r&r'.  A  manufacturiiu;  town  in 
the  Department  of  RhOne,  France,  at  ^e  foot  of 
Mont  Tarare,  20  miles  northwest  of  Lyons 
(Map:  France,  S.,  J  3).  In  1766  the  manu- 
facture of  muslins,  for  which  it  has  since  become 
famous,  was  introduced  from  Switzerland.  The 
chief  products  of  its  mills  are  muslins,  tarletans, 
silks,  silk  plush,  and  velvets.  Fop.,  1901,  12,- 
S34;  1011,  12,682. 

TABASCO,  iA-TiafkA.  An  andent  nation  of 
Michoacan,  Mexico,  constituting  a  distinct  lin- 
guistic stock.  The  early  history  of  the  Taras- 
cans  is  preserved  in  a  very  curious  Spanish  docu- 
ment the  translated  title  of  which  Is  "Relation 
of  the  Ceremcmies  and  Rites,  Populaticm  and 
Govemmmt  of  the  Province  of  Mechuacan." 
According  to  thdr  tradititHis  th^  migrated  from 
the  noru  about  the  same  time  as  the  Aztec 
tribes  {see  Nahitatlait  Stock),  and  about  the 
year  1200  established  their  Kiiudom  in  Michoa- 
can, maintaining  their  indepen<»nce  against  the 
Aztec,  whom  they  excelled  in  man^  culture  char- 
acteristics. Their  principal  buildings,  especially 
in  their  capital  city  of  Tzintsuntzan,  were  of  cut 
stone  laid  in  mortar.  Many  of  the  ruins  are  still 
nnacpkmd.  Ilieir  calendar  was  nearly  the  same 
as  that  of  the  Aztec,  and  they  had  also  a  picto- 
graph  system.  Their  principal  god  was  Cnriea- 
beris,  the  sun.  The  dead  were  cremated,  and 
both  their  funerals  and  their  religious  cere- 
monials were  accompanied  by  human  sacrifices. 
They  were  famous  for  their  beautiful  and  dura- 
ble fabrics  of  woven  feathers  as  well  as  of  cot- 
ton, and  were  skillful  in  the  working  of  gold 
and  silvo-.  They  snrpaaaed  all  oilier  native 
tribes  in  their  defoisive  armor,  which  consisted 
of  helmet,  cuirass,  and  limb  protectors,  all  at 
wood  covered  wltii  plates  of  c(^peT  or  gold. 
In  physique  they  were  considered  the  tallest  and 
handsomest  people  of  Mexico.  They  still  con- 
stitute the  bulk  of  the  population  of  central 
Michoacan,  and  number  about  200,000,  and  al- 
though they  have  lost  the  art  of  feather  weaving, 
th^  maintain  their  r^utaticm  for  the  weaving 
of  oeautiful  rebosos  and  belts  with  figures  of 
birds  and  animals,  and  for  their  lacquer  work. 
The  language  is  vocalic  and  euphonious.  De- 
spite the  &et  that  they  offered  no  resistance  to 
the  Spanish  Invasim  of  Mexico,  their  last  King, 
Tangaxoan,  was  tortured  to  death  by  Nufio  de 
Guzmin.  In  1810  ,  they  were  the  first  to  revolt 
against  the  Spaniards,  and  thus,  under  Hidalgo, 
b«;an  the  Mexican  War  for  Independence.  Con- 
sult E.  S.  Lumholtz,  Unhmwm  Memoo  (Mew 
York,  1902). 

TABASCOXT,  WHfAHv'.  A  town  In  the 
Department  of  Bouches-du-RhOne,  France,  13 
miles  southwest  of  Avignon,  on  the  Rhone  River 
(Map:  France,  8.,  J  5).  It  is  connected  with 
Beaucaire  on  the  opposite  bank  by  a  suspension 
bridge.  The  twelfth-century  church  of  St. 
Martha,  a  composite  of  the  Romanesque  and 
Gothic,  occupies  the  site  of  an  old  Roman  temple. 
It  was  rebnilt  during  tiie  fburteoith  and  fif- 
teoith  centuries.  It  has  a  tenth-centui^  crypt 
and  the  tombs  of  St.  Martha  and  Louie  II  of 
Provence.  Other  objecta  of  interest  include  the 
old  Gothic  castle  completed  in  the  fifteenth  cen- 
tury, now  a  prison,  and  the  town  hall.  The 
leading  industries  are  silk  spinning  and  the 
manufacture  of  hats.  Pop.,  1001,  8885;  1911, 
8631.    Tarascon  is  the  ancient  Tarasco.  (See 
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Tabuqub.)  Daudet  noeived  here  the  inspira- 
tion for  his  Tartarin  de  Tarasoon. 

TABASF,  t&'rW.  A  viUage  of  SwitKerland, 
in  the  Lower  Engaoine,  Canton  of  Qris<»is,  situ- 
ated <m  the  Inn,  at  an  altitude  of  3910  feet,  36 
miles  from  Chur  and  28  miles  from  St.  Moritz 
(Map:  Switzerland,  E  2).  It  is  a  health  resort, 
frequented  for  its  mineral  batiis.  P<^.,  1900, 
278;  1010.  S12. 

TABABQUB.  tfc-rftsk'.  A  mMister  prominent 
in  the  local  folklore  of  Tarascon,  France,  said 
to  have  been  subdued  by  St.  Idartha  in  early 
Christian  davs.  On  the  f6te  "La  Taraaqne"  an 
efflgy  of  the  beast  is  carried  in  prooeasion  about 
the  streets  of  Tarascon. 

TABAX'AOniL    See  DAira>EUOK. 

TAB3ELL,  E^HUin)  C.  (1862-  ).  An 
American  figure  and  landscape  painter.  He  was 
bom  at  West  Qrot<m,  Mas8.>  and  studied  at  the 
Boston  Museum  Sdiool  and  with  Bonlanger  and 
Lefebrre  in  Paris,  but  was  most  influenced  by 
the  Impressionists.  Upon  his  return  to  the 
United  States  he  settled  near  Boston  and  seen 
attracted  favorable  attention  with  his  interest- 
ing and  characteristic  New  England  interiors. 
His  teclmique  is  consistently  impressionistic, 
displaying  a  subtle  treatment  of  color  tones, 
luminous  light  and  shade  effects,  and  clever 
handling  of  teixtnres.  Among  his  best-known 
paintings  are:  "Joeeohine  and  Mercifi"  (Cor- 
coran Art  Gallery,  Washington) ;  "Woman  in 
Pink  and  Green"  and  "Girl  Reading"  (Cincin- 
nati Museum) ;  "The  Venetian  Blind"  (Wor- 
cester Museum);  "Tbe  Golden  Screen"  (Penn- 
sylvania Academy  of  Fine  Arts,  Philadelphia)  ; 
"Girl  Reading"  and  "My  ChUdren  in  the  Woods," 
among  others  in  the  Boston  Museum;  and 
"Afternoon  TMi"  (WUitach  ooUection,  Phila- 
delphia) .  TarbeU  became  a  member  of  the 
National  Acadenqr  (1006),  of  the  "Ten  Ameri- 
can Painters,"  and  of  the  National  Institute  of 
Arts  and  Letters,  and  from  1889  was  instructor 
in  drawii^  and  painting  in  the  Boston  Museum 
School.  His  many  prizes  include  gold  medals 
at  the  Pennsylvania  Academy  of  Fine  Arts. 
Philadelphia  (1895  and  1911),  Carnegie  Insti- 
tute, Pittsbnigb  ( 1900),  and  the  National  Aead- 
ony  of  Design  (1909). 

TABBKLL,  Ida  MnnsTA  (1867-  ).  An 
American  author,  bom  in  Erie  Co.,  Pa.  She 
graduated  at  Allegheny  Coll^  in  1880  (AJd., 
1883)  and  from  1883  until  1891  was  associate 
editor  of  tbe  Ohaiutaaquatk.  From  1891  until 
1894  she  studied  at  the  Sorbonne  and  at  the 
CoU^  de  France.  On  her  return  she  became 
an  associate  editor  of  MaOlu/rtfa  Magaeine,  and 
in  1906  assumed  a  similar  position  uptm  tlie 
American  Miuaeme.  Alle^uo^  and  Knox  col- 
leges honmea  her  witii  the  aegree  of  IaHJ). 
Her  writing  direct,  vigorous,  and  notably  in- 
formative, radude:  lAfe  of  Napoleon  Bonaparte 
(1895;  2d  ed.,  1001) ;  Madame  Roland:  A  Bio- 
ffraphical  Btudjf  (1896) ;  Barly  Life  of  Abraham 
Lincoln  (1896),  witii  J.  McCan  Davis;  Life  of 
Abraham'  Lincoln  (1900) ;  Hiatory  of  the  Stand- 
ard Oil  Company  (2  vols.,  1904) ;  The  Tariff  in 
our  Times  (1911);  The  BusHtess  of  Bmng  a 
Woman,  (1912);  The  Wayt  of  Woman  (1915) 
— all  this  in  addition  to  much  miscellaneous 
work  for  the  magazines. 

TABBB8,  tftrb.  The  capital  of  the  Depart- 
ment of  Hantes-Pyrfefies,  France,  on  the  left 
bank  of  the  Adour,  32  miles  by  rail  east  by  south 
of  Pau  (Map:  France,  S.,  E  6).  The  cathedral, 
dating  from  the  twelfth  century,  with  a  flue 


oetaanial  lantern  towo-,  is  the  most  notefworthy 
building.  It  lias  maamactnreB  of  woolens,  ma- 
chinery, and  cannon.  The  town  became  a  bishop- 
ric in  ^0  and  in  medisval  times  was  the  capital 
of  the  County  of  Bigorre.  It  was  occupied  for 
40  years  by  the  English  during  the  fourteenth 
century.   Pop.,  1901,  26,06S;  1911.  28,616. 

TABBOBO,  tftr^lir-^  A  ci^  and  the  county 
seat  of  Edgecmnbe  Co.,  N.  «6  miles  (direct) 
east  of  Raleigh  on  Tar  Biw,  and  cm  the  Atlan- 
tic Coast  Line  and  the  East  Carolina  r^road 
(Map:  Nortii  Carolina,  E  2).  Cottim,  knit 
goods,  cottoueed  oil,  fertilizers,  carriages,  foun- 
dry and  machine-shop  products,  and  Inmt>er  are 
manufactured.    Pop.,  1900,  2499;  1910,  4129. 

TABBE,  tOrd.  Gabbiel  (1843-1904).  A 
French  sociologist  and  criminologist,  l>ora  at 
Sarlat  (Dordogne).  In  1880  he  began  to  con- 
tribute to  the  Revue  Phtiosophigue,  and  gradu- 
ally wtm  his  w^  to  reputation,  which  was  a»- 
Burad  after  the  publicatiim  of  his  Loit  de  I'imi- 
tation  in  1890  (Eng.  trans.,  The  Laws  of  Imita- 
tion, 1003).  He  later  became  professor  of  mod- 
era  philosophy  at  the  CoU^  de  France  in  Paris. 
In  a  large  number  of  boolu  and  articles,  Tarde 
elaboratol  a  complete  and  original  theoi7  of 
society.  It  is  essentially  a  p^chological  theory. 
In  Tarde's  view,  to  study  societ?  is  to  study  how 
-  the  minds  of  men  act,  and  how  tliey  influence  (me 
another.  The  essence  of  sodely,  he  held,  is  that 
one  man  should  be  so  affected  by  anotiier  that 
the  two  should  be  brought  to  {p-eater  similarity 
of  thought  or  action.  Social  life  is  a  round  of 
invention  and  imitation;  an  "invention"  being  a 
new  thought  or  act  of  any  kind,  and  "imitation" 
any  thought  or  act  of  copying  or  making  after 
a  model.  Imitation  ol>eys  certain  laws  which 
Tarde  bcsan  to  inveBtigate.  Thus  it  is  usually 
the  inferior  who  c<^iea  ^e  superior,  the  lower 
elu8  the  upper  class — a  new  idea  having  pres- 
tige because  of  its  novelty,  'Uiongh  if  taken  up 
as  a  permanent  Institutltm  it  will  come  to 
prestige  by  lapse  of  time.  Circles  of  imitation 
spread  from  different  inventions  as  ripples 
around  stones  thrown  on  a  pond;  the  circles 
interfere,  wpose,  combine,  in  complicated  ways 
which  Tarde  soaghi  to  analyze.  The  easratiala 
of  his  ttieory  were  presented  in  the  Lois  de  Fimi- 
tation,  and  were  elaborated  Ave  years  later  in 
his  Logique  sooiale,  in  which  extawive  illustra- 
tions were  given  from  the  whole  ran^  of  social 
development.  Along  with  his  sociological  theory, 
Tarde  gradually  developed  a  philosophical  sys- 
tem, best  summarized  in  hia  Lois  sooiales  (1898; 
Eng.  trans..  Social  Laws,  1898) .  His  psychologi- 
cal point  of  view  is  ca^ed  over  into  his  crim- 
inological work.  La  criminalit4  oomparie  ( 1886 ; 
5th  ed.,  1902),  his  first  bo<dE,  emi^iasized  tite 
purely  social  influaiees  upon  crime,  with  mudi 
criticism  of  the  anthropological  school  of  Lorn- 
broBO  (q.v.).  La  pMosophie  pinole  (1890;  Eng. 
trans..  Penal  Philosophy,  1912)  is  a  more  sys- 
tematic presentation  of  his  ideas.  Tarde's  other 
works  include:  Etudes  pinoles  et  sooiales 
(1892)  ;  Les  transformations  du  droit  (1893) ; 
Essais  et  nUlanges  sodologiques  (1806) ;  L'Op- 
position  wUmrvelle  (1897) ;  B^idss  de  Myeho^ 
oyie  sooiale  (1808);  Les  tnmsformattans  d» 
pouvoir  (1899) ;  L'Opinion  et  la  foule  (1901) ; 
Psyckologie  6conomAquo  (2  vols.,  1901).  A  vol- 
ume called  Underground  Man  appeared  in  1005. 
Consult  Gabriel  Tarde:  Introduction  et  pages 
ohoisies  par  ses  fils,  suivis  de  po4sies  in4dites, 
with  preface  by  Henri  Bei^son  (Paris,  1900). 

TABDIEU,  t&r'dye.   A  Froich  family  of  en- 
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pKveta.  Nicolas  Hknri  (1874-1749),  born  in 
FariB,  was  a  pupil  of  Q«rard  Audnm  and  later 
became  court  engraver.  HIb  moBt  important 
worlcB  include  a  series  from  the  "History  of 
Constantine,"  after  Rubens,  and  plates  after 
Rigaud  and  Watteau.  His  son  and  pupil, 
JACQUB8  Nicolas  (171A-91).  made  a  ipedalty 
of  portraite.  He  ancceeded  his  father  as  conrt 
engraver,  and  was  also  appointed  engraver  to 
the  electoral  court  of  Cologne. — Jean  Cblabus 
(called  Cochin)  (1765-1830),  a  son  of  the  pre- 
ceding, was  an  historical  painter,  and  a  pupil  of 
Renault.  "The  Queen  of  Prussia  at  Tilsit"  and 
two  other  paintings  at  Versailles  are  by  him. — 
Jean  Baptistb  Piebbe  (1746-1816),  a  grand- 
n^hew  of  Nicolas  Henri,  was  the  first  to  raise 
the  art  of  geographical  engraving  to  a  high  level, 
aad  was  ably  followed  in  its  practice  his 
brother  AnTomx  Fea;«90I8  (1767-1822),  as  wdl 
as  the  latter's  son  Aubboisk  (1788-1841). 
PiEBBB  Alexandre,  nephew  and  pupil  of  Jaoques 
Nicolas,  also  studied  under  Wille.  He  engraved 
chiefly  portraits,  including  the  fine  plate  of 
Lord  Arundel,  after  Van  I^ke. 

TABSIGBADA,  t&r'dl-gr&'d&  (Lat,  Blow- 
going).  A  group  of  animals  of  uncertain  affini- 
ties, represented  by  the  bear  anlmalcnleB.  Tli^ 
are  minute,  slowly  moving,  B(tft-drinned  uiiinalfl, 
not  more  than  a  millimeter  in  length,  and  are 
often  referred  to  the  class  Arachnida,  as  dis- 
tantly related  to  the  mites.  The  body  is  short 
and  thick,  not  divided  into  segments,  the  head 
slightly  separated  from  the  tnmk.  llie  mouth 
is  provided  with  a  sucking  proboscis,  end  ia 
surrounded  by  papills.  ^e  digestive  canal 
opens  by  a  muscular  pharynx  into  a  narrow 
cesophagus,  which  leads  to  a  eapaeious  sttmiaeh, 
succeeded  by  a  abort  intestine.  There  are  two 
eyelike  spots,  and  the  nervous  system  consists 
of  a  brain  succeeded  by  a  ventral  nerve  cord  of 
four  ganglia.  There  are  no  heart,  blood  vessels, 
nor  any  respiratory  organs;  and  the  animals  are 
hermaphroditic.  The  segmentation  of  the  egg 
(which  is  very  lai^)  is  complete  and  r^ular. 
Tardigradee  are  not  uncommon  in  bog  moss 
{Sphagnum),  or  in  freeh  and  salt  wat^,  and  are 
datable  of  revivifying  after  being  apparently 
dead  and  dried  up,  if  placed  in  water, 

TABDIOBADA.  A  subdivision  of  Edentata. 
See  Sloth. 

TAS/DTVJSL,  Jules  Paul  (1851-1906).  A 
Canadian  journalist  and  novelist.  He  was  bom 
at  Covington,  Kv.,  and  went  to  Canada  in  1868. 
He  was  Mucated  at  St.  Hyaeinthe  CoU^;^  took 
up  newspaper  work,  and  after  serving  on  the 
staff  of  La  Minerve  and  Le  Camadien  he  founded 
in  1881  La  ViriU  (Quebec),  of  which  he  was 
for  many  years  editor  and  proprietor.  He  was 
independent  in  politics,  strongly  pro-Catholic, 
and  strove  to  make  Catholic  principles  rule  in 
the  conduct  of  public  affairs.  He  was  a  bitter 
enemy  of  liberalism  and  the  Freemasons,  and 
favored  the  secession  of  Quebec  from  Confedera- 
tion and  the  eventual  independence  of  the  prov- 
ince. He  published:  Vie  du  Pope  Pie  IX,  set 
wttvrea  et  ees  dotUeun  (1878) ;  Ifotea  de  voyage 
(1890);  Pour  la  pairie:  roman  du  viiigtiime 
Miiole  (1896),  in  which  be  attacks  tiie  influence 
of  Freemasonry. 

TABE  (of  uncertain  etymology;  possibly  con- 
nected with  ME.  tare,  brisk,  eager).  Various 
leguminous  plants,  especially  species  of  Vioia, 
weak  climbing  plants,  natives  of  the  temperate 
parts  of  t^e  Northern  Honisphere.  One  of  these, 
the  wild  vetch  (Vicia  h^auta),  has  very  small 
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flowers  and  pods,  pinnate  leaves,  and  small  leaf- 
lets. It  affords  nourishing  food  for  cattle,  but 
the  quantity  is  so  small  that  it  is  seldom  culti- 
vated and  is  chiefly  known  as  a  weed.  Qua  spe- 
cies {Vioia  aativa),  with  an  iquight  brandting 


habit,  is  cultivated  in  scune  parts  of  Europe  for 
its  herbage.  The  plant  thrives  well  in  poor 
sandy  soils,  where  it  is  valuable  for  green 
manure.  Vioia  viUoaa,  the  hairy  or  winter  vetch, 
is  also  a  valuable  forage  and  green  manuring 
plant.  (See  Veioh.)  Hie  tare  of  the  New  Tes- 
tament  is  8t4>poMd  to  be  darnel  (q.v.). 

TABENTratA  (It,  Tarentin^  Mm  Toronto, 
from  Lat.  Tortrntim,  from  Ok.  T^oi,  Tame,  a 
eity  of  southern  Italy),  or  Taberte.  One  of  the 
commonest  geckos  (q.v.) ,  or  lizards,  of  the  Medi- 
terranean region  {Tarentola  maviritanioa) ,  gra-y- 
ish  brown  with  indefinite  markingB,  and  about  6 
inches  long.  It  has  been  introduced  by  ships 
into  southern  France,  and  when  it  takes  up  its 
abode  inside  a  house  becomes  almost  domesti- 
cated. Some  other  geckos  are  also  mistekenly 
called  by  this  name.  An  interestuig  account  of 
their  habits  may  be  found  in  I^lus  Gadow, 
"Amphibia  and  Reptiles,"  in  Cambridge  NaUaiU 
History,  vol.  viii  (London,  1901). 

TAHEITTUM.   See  Taeaitto. 

TAHENTUIC.  A  boroiu^  in  Alle^eny  Co., 
Pa.,  22  miles  northeast  oi  Pittsburg,  on  the 
All«|[heny  River,  and  on  the  Pennsylvania  Rail- 
road (Map:  Pennsylvania,  B  6).  It  is  pri- 
marily an  industrial  centre,  being  interested 
largely  in  the  manufacture  of  plate  glass  and 
bottles.  Other  products  include  brick,  lumber, 
steel  and  iron  novelties,  steel  billets  and  sheets, 
sack  and  wrapping  paper,  etc.  Pop.,  1900,  6472 ; 
1910,  7414. 

TABOE,  FsANgoia  Hxifm  RenA  Allain-. 
See  Allaik.Tabqb,  F.  H.  R. 

TABOET  AMD  TABGXT  PBACTICE. 
Target  practice  is  the  scheme  of  instruction 
and  training  designed  to  produce  effective  use 
of  projectile  weapons  under  war  conditions. 
The  word  "target'^  is  used  to  designate  either 
the  actual  or  simulated  hostile  personnel  or 
material.  There  are,  e.g.,  n>ecial  systems  of 
target  practice  for — 1.  Small  arms:  including 
the  rifle,  the  pistol,  and  the  nuichine  gun.  2. 
Light  and  heavy  field  artillery:  canncm  from 
3-ineh  to  6-ineh.  3.  Si^  artillery:  firom  6* 
inch  to  16-ineh  oaibre.    4.  Coast  artillery: 
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gana,  mortara,  submarine  miaes.  5.  Miscel- 
uneoufl  projectile  weapons:  hand  and  rifle 
grenades;  army  and  nary  balloon  guns  for 
use  againat  aircraft;  small  arms  and  macbine 
guns  fired  from  aircraft  against  aircraft; 
bomba,  torpedoes,  and  steel  arrows  launched 
fran  aircraft  at  land  and  water  targets,  etc 
6.  Naval  guns  and  torpedoes  fired  from  a  mor- 
ing  ship  or  submarine  against  other  ships  in 
moticm. 

The  general  scheme  of  any  system  of  target 
practice  includes  a  preliminary  training  of  the 
individual  and  organization  in  principles  and 
methods,  followed  by  tactical  fire  problems 
(with  service  ammunition),  simulating  as  far 
as  possible  tiie  techniosl  and  tactical  cmdltitHia 
of  a  definite  phase  of  actual  combat.  The  tar- 
gets for  these  final  or  test  ezercisea  simulate  in 
form,  color,  size,  movement,  etc,  the  actual 
taraets  to  be  expected  in  war. 

ftnall  Arma:  Bifle  and  PlatoL  The  sole 
purpose  of  rifle  training  for  the  soldier  is  to 
make  of  him  a  good  shot  under  war  conditions, 
and  a  sdieme  of  instruction  will  be  effective  in 
80  far  as  it  tenda  to  produce  that  result.  The 
soldier  is  therefore  so  trained  at  known  dis- 
tances in  the  various  kinds  of  fire  emplf^ed 
in  actual  service  as  to  bring  his  skill  as  a 
rifleman  up  to  the  capabilities  of  his  weapon, 
after  which  he  should  be  so  trained  in  firing 
as  a  part  of  tactical  units  as  to  utilize  his 
individual  skill  to  the  best  advantage  in  opera- 
tions slmalating  those  of  the  batuefleld.  By 
means  of  prelinunaiy  drilla  and  gallery  practice 
the  soldier  is  trained  in  the  fundamental  prin- 
ciples of  marksmanship;  bv  means  of  range  prac- 
tice he  is  tau^t  to  apply  these  principles  in 
firing  at  fised  distances,  at  clearly  defined  tar- 
gets. This  training  is  merely  preparatory  to 
combat  firing  in  which  individuals  learn  coopera- 
tion, and  commanders  and  leaders  team  how 
to  crtitain  the  maximum  e£Bciencv  of  flre  by  a 

S'  ididous  coordination  of  the  skill  and  the  ef- 
rts  of  all  the  individuals  of  the  group  or  fire 
unit. 

United  States  soldiers  using  Uie  rifle  are' 
graded  according  to  proAciesCT^  exhibited  in  the 
mdividual  record  practice.  The  test  is  a  single 
course  in  slow  and  in  rapid  flre  as  given  in 
the  following  table: 

BLOW  riKI 


1  ^ 

Time 

Tmr- 
seta 

Value 

PoritioB 

300 
GOO 
000 

No  limit 
No  limit 
No  Hmit 

10 
10 
ID 

A 
B 
D 

60 
50 
60 

5  sittiaf,  6  kneeling 
Prone 

Prone,  nndlMg  rest 

R&FtD  nu 

200 
300 
600 

1  min. 

1  tnio.  10  sec. 
1  min.  30  see. 

10 
10 
10 

D 
D 
D 

60 
60 
SO 

Kneelinc  from  •tandinc 
Prooe  trom  etuulini 
Prone 

Total  poesible  300  p^nte 

The  grades  of  markemanship,  based  on  the 
above  firing  (the  number  of  points  being  those 
made  out  of  a  possible  300),  are  as  follows: 
expert  rifleman,  263;  sharpshooter,  238;  marks- 
man, 202;  first  class  man,  177;  second  class 
man,  102.  The  targets  A,  B,  and  D  used  in 
this  record  firing  are  as  illustrated  in  Figs.  1, 


2,  and  3.  The  value  of  a  bull's-eye  hit  is  5 
points,  the  other  zones  4,  3,  and  2  points  re- 
spectively counting  from  the  centre.  Long-dis- 
tance practice  for  sharpshooters  and  experts 


Fia  1.    TASMT  A. 


Fio.  2.  uaOR  s. 


only  is  conducted  at  800  and  1000  yards  firing 
frmn  the  prone  position  at  target  0,  Fig.  4. 
Value  of  zones  in  points  as  in  A  and  B  targets. 
The  course  in  pistol  firing  is  both  mounted 


Fto.  8.  incTraD  rath  ajoct  lAmamt  o. 

and  dismounted.  The  dismounted  course  is  at 
16  and  25  yards;  for  experts,  15,  25,  and  60 
yards.  For  the  mounted  course,  at  the  halt  and 
gallop,  firing  is  at  10  yards.    Expert  test  at 


Fio.  4.    wnrmo  btatbs  abut  taboit  c. 


6  to  15  yards  at  the  halt,  gallop,  and  extended 
gallop. 

Extra  compensation  in  money  and  a  badge  are 
ffiven  to  enlisted  riflemen  qualifying  for  the 
higher  grades.   CiHamissionea  olBuxn  are  given 
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badgee  only.  For  the  purpose  of  fostering  in- 
terest in  tBrget  practice,  department  competi- 
tions are  held  for  the  r^ular  army  in  every 
alternate  year,  or  when  directed  by  the  Secre- 
tary of  War.  Gold,  silver,  and  bronze  medals 
are  awarded  to  department  teams  according  to 
OTdw  of  merit. 

The  Natifmsl  Board  for  the  Promotion  of 
Bifle  Practice,  with  the  approval  of  the  Secre- 
tary of  War,  issues  from  time  to  time  rules 
and  rconlatifflu  for  national  matches  and  other 
competitions.    The  national  matches  include 


Via.  8.   ifornia  rutawt. 

rifle  teams  of  12  men  each  from  the  United 
BUim  iafiuitry,  the  United  States  cavalry, 
United  States  navy.  United  States  marine  corps, 
United  States  Military  Academy,  one  team  from 
the  o^auized  militia  of  each  State,  Territory, 
and  the  District  of  Columbia,  one  team  from 
the  university,  college,  military  school  or  col- 
lege whose  members  can  present  a  certificate 
showing  good  scholastic  standing  and  the  amount 
of  military  Auty  required.  There  are  also  na- 
tional individnal  rifle  and  pistcrf  matches  held  at 
the  same  time  and  place. 

After  the  individual  tai^  practice  at  known 
distances  at  well  defined  targets  the  training 
of  the  rifleman  proceeds  to  collective  firing  of 
20  to  26  rifles  at  unknown  distances,  against 
field  targets  which  are  groups  of  silhouettes, 
made  of  wood  or  fibre,  painted  olive  drab,  and 
in  dze  and  shape  simulating  enemy  personnel 
and  horaefl,  whioi  tablets  are  so  disposed  over 
the  natural  terrain  as  to  represent  an  actual 


among  the  soldiers  of  other  armies.  For  further 
detaiu  consult  Btnalt  A.rtna  Firing  Manual 
United  States  Army  (Washingtmi,  1913)  and 
Field  Fmng  and  the  Proficiency  Test,  United 
States  Army  (lb.,  1911). 

Machine  Gun.  For  -machine  guns  which 
played  such  an  important  part  in  the  Great 
War,  special  target  practice  is  provided.  The 
squad  handling  a  gun  is  practiced  in  directing 
the  gun  quick^  upon  a  suddenly  appearing  tar- 
get, In  following  its  movements  ana  in  keeping 
1^  an  effective  fire  i^ainst  it.  Field  targets 
moving  at  various 
angles  to  the  front 
and  at  different  rates 
of  qieed  are  used. 
Such  targets  afford 
differoit  and  unknown 
ranges  and  different 
d^^rees  of  visibility. 
The  method  of  in- 
structions, nature  of 
targets,  etc.,  may  be 
found  in  the  Com- 
bined Infantry  and 
Oovatry  DrUl  Regulations  for  the  Automatic 
Machine  RiflCt  Oalibn  SO,  United  Biaiet  Army 
(1915). 

Tield  Artllleiy  Tttfget  IPmettee  is  essen- 
tially different  from  tiiat  for  small  arms.  The 
accuracy  of  fire  of  the  rifleman  is  obviously  de- 
p^dent  upon  one  man,  that  of  the  field  ffun 
upon  a  squad  of  five  or  more  men  and  the  skill 
of  the  officer  observing  the  fire.  Normally  the 
rifleman  cannot  bracket  his  target  by  the  ob- 
servation  of  the  points  of  impact  of  lua  ballets, 
whereas  the  field  artillery  officer  can  observe 
and  uses  the  bursts  of  his  projectiles  for  that 
purpose  during  the  ranging  process.  The  rifle- 
man uses  diTMt  fire,  i.e.,  aligns  bis  sights  on 
the  object  attacked,  whereas  the  artillery  gun- 
ner, firing  normally  from  behind  cover,  does 
not  see  his  target  but  secures  the  correct  lay- 
ing of  his  gun  1^  setting  off  on  scales  data 
computed  by  the  oflker  observing  the  fire.  The 
etysuan  involves  team  tealning  at  the  guns,  cal- 
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episode  in  war.  Companies,  battalions,  and  regi- 
ments have  similar  exercises.  Such  Add  tsrgets 
may  be  staticmary,  disappearing,  moving,  or  a 
combinaticm  of  two  or  more.  iSuunples  of  such 
Add  targets  are  illustrated  in  Fig.  6  and  Fig.  6. 

The  armies  of  all  the  great  powers  use  similar 
methods  and  targets.  The  Britirii  and  the 
United  States  soldier  has  more  individual  target 
practice,  especially  at  the  long  ranges,  than  the 
rifleman  of  Germany  and  France,  but  the  Ger- 
man and  French  infantry  have  more  training 
in  et^lective  firing  in  tactical  woblems.  As  a 
piarifiwaw  the  American  solder  ranks  high 


cnlati<m  of  firing  data  by  the  officer  and  a  sure 
communication  system,  verbal,  telephone,  or 
flag,  from  tiie  officer's  observing  station  to  guns, 
and  correction  of  ranK0i  hei^t  of  burst  and 
deflection  errors,  based  on  the  observation  of 
preceding  bursts.  In  addition,  in  the  excep- 
tional cases  when  field  guns  use  direct  Are, 
the  enlisted  gunner  most  have  a  training  in 
laying  his  gun  similar  to  that  of  the  rifleman. 

The  target  practice  of  field  artillery  in  the 
United  States  army  includes  pistol  practice, 
snbcalibre  practice  and  service  practice.  Sub- 
calibre  practice  is  with  a  dnnuny  cartridge 


Digitized  by 


Google 


TABOXT  Aim  TABOBT  PBAOTIOE     846     TABOIT  AND  TABOST  TBAOnCB 


whoae  aziB  is  a  tube  the  calibre  of  which  is 
that  of  the  Bmall  arm  rifle  ammunition,  wMch 
IB  used  for  purpoies  of  eoonomjr  in  training  {Hre- 
liminaiy  to  Borioe  practice,  in  which  Berrioe 
ammunition  iB  used.  Service  practice  problems, 
the  culmination  of  the  years'  training,  are  al- 
ways conducted  as  pliases  or  episodes  of  comliat, 
over  the  natural  terrain,  at  unknown  ran^e, 
at  field  targets,  fixed,  disappearing,  and  moving. 


Mo.f2Ame9h 
finKielV/ne 


,  Fis.  7.  ADTAJrcmo  muKoet  tawut  uxo  slbd. 

constructed  usually  of  inch  pine  lumber  simulat- 
ing in  form,  size,  color,  disposition,  and  move- 
meat  hostile  personnel,  animals,  and  material. 
Material  objects,  such  as  stone  walls,  earth- 
works, buildings,  etc.,  when  available,  are  also 
fired  at  to  exhibit  actual  effect  obtained.  For 
the  details  of  methods  consult  the  annual  train- 
ing and  target  practice  order  published  the 
War  Departeient.    All  ranges  from  the  gun  to 
lUMUxt  6000  yards  are  used.  The  permanent  artil- 
lery ranges  in  England,  Germany,  and  other 
European  countries  are  in  general  similar  to  the 
one  which  was  being  equipped  at  the  School 
of  Fire  for  Field  ArtUlery  at  Fort  SiU,  Okla., 
in  1015.   European  equipment  includes  concrete 
and  armored  towers  for  observers  near  the  tar- 
gets, permanent  protected  power  plants  to  move 
the  targets  at  different  speeds  by  means  of 
long  cables,  permanent  telephone  lines  to  con- 
nect observers  with  firing  points,  etc.    In  the 
United  States  targets  are  drawn  by  six-faorae 
limbers  at  the  end 
of  a  SOO-yard  cable. 
One  of  the  most 
realistic  targets, 
adopted  from  the 
German,   is  illus- 
trated in  Fig.  7. 
It  consists  of  a 
line   of  infantry 
skinnishes  so  ar- 
ranged   that  it 
moves  as  a  whole 
while  appearing 

and  disappearing  at  irregular  intervals,  thus 
representing  an  advancing  infantry  squad  inter- 
mittently seeking  cover.  Fig.  8  is  a  gun  team 
and  carriage  target,  mounted  on  sleds  and  drawn 
by  a  aix-hrase  Umber.  Consult:  Bethel],  IloA- 
em  ArttUery  in  the  fVeld  (Ijondm,  1011) ;  In- 
dex of  TargeU,  iSoftool  of  FWe  (Fort  Sill,  Okla., 
1916) ;  Mobile  ArtiUery  Targets  (Washington, 
ISU). 

Blege  Artillery.  This  target  practice  par- 
takes of  the  character  of  both  field  and  sea-coast 
artillery  (sea  below),  Le.,  the  means  of  reach- 


ing the  target  is  based  both  on  observation  of 
bursts  and  on  accurate  trigonometrical  data 
(obtained  by  instruments  at  uie  ends  of  a  base 
line).  Hie  ta^fets  used  simulate  those  for 
which  the  particular  calibre  was  designed. 

Coast  Artillery.    This  target  practice  con- 
sists of  practice  with  (1)  3,  4,  4.7,  6,  and  6 
inch  guns;   (2)  8,  ID,  12,  and  14  inch  guns; 
(3)  12-inch  mortars;  (4)  submarine  mine  prac- 
tice.     All  service 
target  practice  with 
guns  and  mortars, 
except   trial  shots, 
is   by   battery  at 
moving  targets 
towed  as  fast  as  is 
practicable  with  the 
available  vessels, 
the  distance  of  the 
latter  from  the  tar- 
gets being  300  to 
SOO  yards.   For  the 
reconl  shots  of  the 
small  guns,  3  to  6 
inch,  a  material  tar- 
get 10  feet  bi^  by 
24  feet  long,  mounted 
on  towed  rafta,  is 
used.    The  practice 
is  similar  to  that  for  field  suna  firing  at  moving 
targets,  ocHTectioas  beli^  based  on  observation 
of  splashes  and  direct  hits  c«Iy  counting.  For 
the  large  guns  and  mortars  any  form  of  towed 
target  is  used  as  an  aiming  point.   The  splashes 
are  carefully  plotted  on  a  ^eet  with  refermce  to 
the  target.   The  centres  of  silhouettes  of  the  ver- 
tical and  horizontal  projection  of  a  battleship, 
drawn  to  scale,  are  placed  on  the  plotted  position 
of  the  aiming  point  and  hits  are  allowed  or  re- 
jected as  they  do  or  do  not  fall  within  the  out- 
lines of  the  silhouette.    M^"<™"»"  ranges  are 
fnxn  3000  yards  to  10,000  yards,  de|>endittg  <m 
the  calibre  of  the  gun.   A  figure  of  merit  based 
principally  on  hits  and  time  used  is  computed 
for  each  oranpany,  which  is  graded  accordmgly. 
The  practice  with  the  big  guns  and  mortars  is 
essentially   different   from   that   of   the  field 
artillery  gun.     For  the  coast  artillery,  gon 
range  corrections  are  based  on  rapid  instru- 
mental plotting,  nnee  personal  obswvations  of 
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shorts  and  overs  have  been  found  unreliable  at 
the  long  range  used.  With  the  field  artillery 
gun  a  target  is  included  between  two  observed 
saJvos  and  the  fire  for  effect  delivered  between 
them. 

MIum.  BesideB  the  gun  practice  mine  eam- 
panies  have  submarine  mine  practice  annually, 
firing  loaded  mines  under  the  conditions  of 
war  service.  An  improvised  taiget  is  towed 
across  the  mine  field  at  the  end  of  a  SOO-yard 
tow  line.  The  movement  of  the  target  is 
plotted  instmmaitBlly  on  a  chart  showuig  the 
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mines,  that  mine  judged  to  be  under  the  tar- 
get being-  fired  electrically  from  the  shore.  The 
material  target  is  aesumed  to  be  at  the  centre 
of  a  hypothetical  cinniiar  target  75  feet  in 
diameter.  As  in  field  artillery^  snbealibre  tar- 
get practice  is  part  of  the  trauiiiig  prdlminary 
to  practice  with  service  ammunition.  Consult: 
CoMt  ArtUUrj/  fiutruoHon  Order,  U.  8.  A., 
1916;  Drill  Regulationt  Coott  Artillery,  1914; 
Hines  and  Ward,  The  Serviee  of  Coatt  ArtUleiy 
(New  York,  1910). 

IfiBceUaneouB  Projectile  Weapons.  To 
secure  both  efficiency  and  economy  of  material, 
practice  with  grenades  thrown  by  hand  is  neces- 
saiy.  Practice  with  the  various  forms  of  rifle 
gnmadei,  some  of  which  have  a  range  as  great 
as  800  yards,  is  as  neoessary  as  target  prMtice 
with  tr^ch  mortars.  The  great  value  of  such 
projectile  arms  was  exemplified  during  the 
Great  War. 

Balloon  gun  is  the  name  popularly  giv^  to 
the  ground  gun  deugned  to  attack  aircraft. 
Their  development  and  use  during  the  Great 
War  was  notable.  Target  practice  with  such 
guns  is  against  kites  and  liallocmB,  both  free 
and  captive.  The  devdopment  of  this  armameiat 
is  so  recent  that  in  1916  there  were  no  pre- 
scribed manuals  for  public  information.  The 
problem  of  vertical  fire  against  aircraft  mov- 
ing in  three  dimensions  is  difficult  and  is 
not  yet  satisfactorily  solved.  Aircraft  guns 
are  the  armament  of  aircraft  whose  targets 
are  other  aircraft.  Target  practice  with  such 
ffuns  is  in  an  embryonic  stage  owing  to  the  fact 
uiat  it  is  only  wiUiin  the  last  few  years  that 
such  guns  have  been  used.  But  it  may  be 
said  uiat  the  hitting  of  one  moving  body 
from  another  moving  body,  both  going  at  a 
high  rate  of  speed,  presents  a  diffiimlt  problem 
in  exterior  ballistics  of  three  dimensions. 
Similarly,  launching  apparatus  for  dropping 
bombs  and  other  projectiles  from  aircraft  is 
in  an  experimental  sti^  and  up  to  1016  little 
military  success  had  been  achieved.  Limitenant 
Scott,  fumerly  of  the  United  States  army, 
devised  such  an  apparatus,  which  met  with  oon- 
siderable  success  in  French  experiments  con- 
ducted before  the  Great  War.  Targets  used  for 
such  practice  include  concentric  circles  of  known 
diameter,  or  the  outlines  of  a  ship's  deck, 
marked  on  the  ground,  silhouettes  representing 
bodies  of  troops,  etc.  Two  elements  must  be 
known,  first,  the  ground  qwed,  i.e.,  the  speed 
at  which  tlm  aircnut  is  passiDg  over  tiie  ground 
(the  resultant  of  the  aircraft's  speed,  and  the 
retarding  or  aetnleratfaiff  effect  of  the  wind), 
and  second,  the  height  above  the  ground.  For 
data  on  aeroplane  observers  in  the  conduct  of 
the  fire  of  artillery,  consult  Extracts  from  Field 
Artillery  Training  (British),  1914,  relating  to 
Aircraft  (Fort  Sill,  Okla.,  1916).  See  Mn,!- 
TAAT     AMbOITACTICS  ;      NAVAL     ASOOlSAVnOB ; 

Taboet  PEAonoE,  Natal;  Tobpbw. 

Civilian  lUfla  Praetiee.  There  was  no  or- 
ganized effort  to  develop  skill  in  rifle  shooting 
in  the  United  States  before  1867,  when  Capt. 
George  W.  Wingate  (q-v.),  in  command  of  Com- 
panv  A  of  the  Twenty-second  R^ment,  New 
York  National  Guard,  formulated  instructions 
on  the  subject  for  that  company.  The  elabora- 
tion of  these  instructions  and  uieir  publication 
in  the  Artnu  and  Navy  Journal  led  to  the  forma- 
tion at  New  York,  in  1871,  of  the  National  Rifle 
Assodaticm  of  America,  which  has  ever  since 
been  the  most  active  agency  in  racouraging  both 


military  and  civilian  rifle  practice  in  the  United 
States.  Largely  throu^  the  efforts  of  this  as- 
sociation New  York  State,  New  York  City,  and 
Brot^yn  gave  ^0,000  in  1872  for  the  establish- 
ing of  the  fomous  rifle  range  at  Creedm<H«,  L<mg 
Idand,  which  was  used  for  military  matches 
continuously  thereafter  until  IOCS.  Here  was 
held  in  1874  the  first  international  rifle  matdi 
in  the  United  States,  the  cont^tanto  being  a 
team  of  five  men  fnnn  Uie  Amateur  Rifle  Club, 
representing  the  National  Rifie  Association,  and 
a  team  of  the  same  number  of  Irish  rifle  experts, 
representing  the  British  National  Rifle  Associa- 
tion. This  remarkable  contest  was  won  by  the 
American  team  by  a  score  of  034  to  931.  Amer- 
ican teams  were  alio  siiecessfnl  in  Ireland  in 
187S;  against  Irish,  Scottish,  Australian,  and 
Canadian  teams  at  Creedmore  in  1876 ;  and  once 
more  in  Ireland  in  1880.  The  development  of 
purely  military  rifle  matches  on  the  Creedmore 
and  other  ranges  is  discnsaed  In  the  preceding 
part  of  this  article. 

Governmental  efforts  to  encourage  civilian  rifle 
practice  may  be  said  to  date  from  the  formation, 
under  an  Act  of  Conmress  approved  March  8, 
1908,  of  the  National  Board  for  the  PromotitA 
of  Rifle  Practice.  The  board  (which  is  affiliated 
with  the  War  Department)  is  composed  of  the 
president  and  the  seven  directors  of  the  National 
Rifle  Association,  eight  members  sdected  by  the 
Secretary  of  War  from  the  country  at  large, 
and  Ave  selected  as  representatives  of  the  wkr 
D^artment,  the  army,  the  navy,  and  the  Marine 
CtsSnpn.  The  board  has  no  administrative  foroe^ 
and  Its  work  is  carried  on  by  the  National  Rifle 
Association,  whose  headquarters  are  in  Wash- 
ington. Further  official  support  was  expressed 
in  1012  when  the  Secr^ry  of  War  asked  all 
governors  of  States  to  request  National  Guard 
officers  in  their  jurisdiction  to  put  the  State 
rifle  ranges  at  the  disposal  of  college  and  school- 
b<^  rifie  clubs  and  to  assign  militia  offioars  as 
instmetors  for  such  wnanuations.  Nearly  all 
of  tlw  governors  replied  tevoraUy  to  this  re* 
quest.  Again,  in  1014  Congress  sanctioned  the 
MBoe  of  a  KniK^JArgensen  rifle  and  120  rounds 
of  ammuniticm  to  each  member  of  a  civilisn  rifle 
club  affiliated  wltii  the  National  Rifle  Associa- 
tion. In  1915  the  Secretary  of  War  approved 
the  plan  of  that  association  for  an  anniuJ  com- 
petition betwem  teams  from  civilian  rifle  clubs 
recognized  by  the  assoidatimi  for  tiie  champitm- 
ship  of  the  United  States,  these  contests  to  be 
held  simultaneously  cm  military  ranges,  nnder 
military  regulations,  and  with  uie  r^ular  serv- 
ice rifle. 

Great  impetus  had  been  given  to  the  move- 
ment in  1907  by  the  action  of  the  National  Rifle 
Association  in  amending  its  by-laws  so  as  to 
admit  to  mraabership  rifle  clubs  representing 
colleges  which  grant  dwrees,  academies,  prepara- 
tory schools,  and  public  scjiools,  the  minunum 
manbership  age  to  be  14  years.  The  New  York 
City  Public  »;hool  Athletic  League  (organized 
in  1903)  had  already  introduced  rifle  practice 
for  high-school  boys  by  means  of  a  "subtarget 
gun"  machine,  employing  the  service  rifle  with- 
out ammimition,  but  equipped  with  an  electrical 
device  which  rasters  accurately  the  shooter's 
aim. 

Under  these  various  influences  there  was  a 
rapid  increase  in  the  amount  of  civilian  rifle 
practice  throu^^ioiit  the  United  States  during 
the  decaule  1005-16.  According  to  the  report  of 
lAe  secretary  of  the  Katitmal  Rifle  Association 
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covering  the  year  1916,  there  were  affiliated  with 
the  association  at  the  b^inning  of  1916,  639 
civilian  rifle  dubs  with  26^12  members,  64 
coll^  and  nniverrity  clubs  with  3353  members, 
87  high-school  dubs  with  2788  members,  10 
private  preparatory  school  clubs  with  867  mem- 
bers, 32  military  school  clubs  with  2106  mem- 
bers, and  9  boys'  dubs  with  139  members,  mak- 
ing the  total  m^bership  of  these  dubs  36,466. 
Similar  interest  was  shown  in  this  subject  in 
Eorc^,  and  received  due  attoitim  in  the  pampb- 
lel^  Rifle  Shooting  m  EduoatioiuU  ItutitiUiong 
(2d  ed.,  1912),  published  by  the  National  Board 
above  mentioned.  Consult  "footing  News," 
published  monthly  by  that  board,  and  its  annual 
reports;  also  the  annual  reports  of  the  National 
Rifle  Association. 

Trap  Shooting.  The  obvious  brutalitP|r  of 
shooting  pigeons  rdeased  from  a  box  within 
comparative^  easy  range  of  the  shooter  has 
cauwd  the  nrohimticm  of  that  practice  in  all 
bat  a  few  of  the  United  States  and  the  substi- 
tution for  the  live  birds  of  inanimate  targets 
thrown  from  various  forms  of  spring  traps. 
QlasB  or  tar-composition  balls  were  the  flrst  of 
these  targets  to  gain  any  vogue,  but  these  were 
soon  displaced  by  the  clay  pigeon,  which  was 
first  made  by  George  Ligowsl^  of  Cincinnati, 
Ohio.  Ligowaky  used  common  day,  which  he 
modded  into  the  form  of  a  deep-bowled  saucer 
and  baked  in  an  ordinary  oven;  out  the  cost  of 
this  target  (about  980  a  thousand)  was  almost 
prohibitive,  while  the  crude  method  of  manu- 
&cture  caused  great  variation  in  its  hardness, 
many,  indeed,  Iwing  practically  unbreakable  by 
ordinary  bird  shot.  In  1882  tne  American  clay 
bird,  made  of  a  composition  of  pitch  and  tar, 
was  produced,  but  proved  to  be  too  fragile  and 
prompted  the  invention  by  two  brothers  named 
Hebbard,  of  Memphis,  Tarn.,  of  a  target  com- 
posed in  equal  portions  of  pitch  and  finely 
ground,  kiln-dried  river  day.  These  targets 
are  cast  in  various  molds,  but  are  ^erally  4% 
inches  in  diameter  and  1%  inches  high,  with  a 
rim  ^  inch  thick  and  %  Inch  high,  the  body 
being  raised  %  of  an  inch  from  the  inside  of 
the  rim.  The  Hebbard  target  was  named  the 
Blue  Rock  and  has  remained  the  standard  form. 
Such  targets  sell  for  from  $5.60  to  $6  a  thonsaod. 
They  are  thrown  from  a  trap  with  an  arm  pro* 
veiled  by  a  powerful  spring,  which  gives  the 
target  a  rotary  motion  and  a  steady  and  rapid 
flight. 

It  was  estimated  that  there  were  about  600,- 
000  trap  shooters  in  the  United  States  in  1916 
and  about  5000  gun  dubs  devoted  chiefly  to  this 
sport.  In  that  year  these  shooters  were  using 
targets  at  the  rate  of  from  60,000,000  to  70,- 
000,000  a  year,  while  foreign  clubs  use  abont 
10,000,000  annually.  The  various  State  gun 
clubs  hold  a  State  shoot  every  year,  and  the 
winners  of  these  contests  compete  for  the  ama- 
teur championsbip  of  the  world,  which  is  held 
under  the  direction  of  the  Interstate  Association. 
In  1015  this  contest  engaged  863  shooters.  Va- 
rious other  handicaps  and  straight  shoots  are 
also  held  under  the  management  of  the  Inter* 
etote  Association. 

TABOET  PBACTICB,  Natal.  Target  prac- 
tice is  the  culminating  exodse  in  the  pr^iara- 
tion  of  ships  and  crews  for  war.  The  methods 
and  details  are  ccmstently  changing  and  to  a 
certain  extent  both  are  confidential.  After  the 
men  are  thorotu^ly  trained  at  the  guns  they 
are  given  practue  with  dotters  and  sobealilve 


tubes  or  similar  apparatus.  These  are  devices 
(attached  to  the  guns)  which  fire  at  miniature 
moving  targets  or  make  pencil  records  on  mov- 
ing sheets.  By  this  means  the  poorer  marksmen 
are  diminated.  The  training  is  them  advanced 
to  subcalibre  practice.  One-pounder  or  other 
guns  of  small  size  are  securely  clamped  to  the 
chase  (i.e.,  the  forward  barrel')  of  the  heavy 
^ans.  The  operator  uses  the  si^te  and  derat- 
ing mechanism  of  the  big  gun  hut  fires  a  pro- 
jectile from  the  small  one,  a  suitable  correction 
bdng  made  ita  the  difforenoe  in  ranoe  of  the 
two  pieces  with  a  f^m  elevation,  xhe  best 
markamen  are  selected  as  gun  pointers  and  rec- 
ord practice  is  then  held.  Large  canvas  targets 
are  stretched  on  maste  erected  on  a  long  wooden 
raft.  This  raft  is  towed  at  the  end  of  a  long 
hawser  and  the  tergeta  are  fired  at  by  the 
guns  of  the  firing  ship.  The  range  is  several 
thousand  yards,  the  exact  distance  depending 
upon  the  4»lihre  and  characteristics  of  the  guns 
lued,  and  ia  frequently  changed.  As  the  see- 
ondary  battery  of  shijM  is  used  for  torpedo 
protection,  ito  practice  takes  place  at  night, 
searchligbte  being  used  to  illuminate  the  target. 
Several  guns  may  fire  at  one  terget  at  the 
same  time,  but  the  bite  are  distinguished  by 
freshly  coating  the  points  of  the  shells  with 
differait  colored  painU  before  firing  and  the 
color  of  the  paint  diows  around  the  uile  made 
in  the  terget.  Upon  the  resulte  of  record  prac- 
tice are  based  the  rewards  to  the  individual  gun 
pointer,  gun  captein,  guns'  crews,  ships'  crews, 
ete.,  though  they  may  be  increased  by  battle 
practice  records. 

Battle  target  practice  is  Intended  to  simulate 
war  conditions.  The  exact  regulations  are  dif- 
ferent in  each  navy  and  are  apt  to  change  from 
year  to  year.  The  tergeta  are  towed  at  an 
unknown  speed  and  on  an  unknown  course.  The 
firing  squadron  or  dividon  is  (dren  no  informa- 
tion beyond  what  ite  commander  or  indhrtdual 
ships  can  ascertein  while  approaching  it  from 
a  (UBtance  beyond  the  permitted  range  for  firing. 
The  manoeuvres  of  the  fleet  while  firing,  the 
limite  of  range  and  time  in  which  firing  is 
permitted,  and  the  number  of  shote  to  be 
fired  are  of  course  specified.  Several  targete 
are  usually  towed  in  the  terget  group — one  for 
each  ship,  cme  for  each  pair  of  dilps,  raw  Ua 
each  dividon,  as  may  be  spedfled. 

Night  battle  practices  are  rarely  the  same 
in  any  two  navies  or  in  the  same  navy  in  any 
two  consecutive  years.  All  are  intended  to 
simulate  the  conditions  of  night  attack  by 
torpedo  boats.  In  addition  te  uie  regular  tar- 
get practices,  special  practices  are  undertaken 
by  selected  ships.  These  are  devised  to  solve 
problems  in  gunnery,  armor,  tactics*  or  to  ob- 
tain improved  methods  of  target  practice.  The 
necessary  expenditure  for  target  practice  is  very 
great  but,  as  it  is  the  most  valuable  and  neces- 
sary of  all  training  for  war,  the  expenditure 
is  accepted  as  ineviteble.  All  practicable  means 
for  reducing  the  cost  are  taken — such  as  the 
use  of  cheap  cast-iron  projectiles  filled  with 
sand  and  wood  instead  of  a  bursting  charge, 
thereby  effecting  a  saving  in  each  discharge 
of  nearly  fifty  per  cent,  as  the  sted  projeotue 
and  bursting  charge  miUce  up  nearly  two^rds 
the  cost  of  every  shot.  See  Ouhuby  ;  Ouirs, 
Naval.   

TABQOVITZA,  tar'g6-vIt^B&,  Cohfederatioii 
OF.  A  union  of  Polish  nobles  under  the  leader- 
ship of  Felix  Potocki,  formed  at  Targovitsa 
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(BuBsian  GoTennnent  of  Eier)  on  May  14.  1792, 
for  the  purpose  of  overthrowing  the  constitu- 
tion adopted  in  the  preceding  year.  The  organ- 
iEers  of  the  c(nifedeniti<Hi  were  oitlrely  in  the 
interests  of  the  Russian  Empire,  and  the  adbe- 
sitMi  of  the  Polish  King  to  the  confederation 
was  followed  by  the  second  partition  of  Poland 

TABOtnC,  tar'gam;  Heb.  pron.  tOr-gfR&n' 
(Aram.  targUmj  translation,  -  explanation,  from 
iarg&n,  to  interpret).  The  designation  of  the 
Aramaic  paraphrases  of  the  Old  Testament  used 
in  the  n^nagogues  of  Palestine  and  Babyltmla. 
When  Hebrew  c^ued  to  be  generally  spoken 
and  gave  way  to  tha  Aramaic,  it  became  neces- 
sary to  explain  the  meaning  of  what  was  read 
from  the  Scriptures.  The  first  indication  of 
this  practice  is  to  be  found  in  Neb.  viii.  8, 
where  it  is  said  that  Ezra  read  the  law  to  the 
people  while  bis  assistants  "caused  them  to 
understand  the  ireadii^."  The  custom  grew  and 
gradually  th«re' arose  a  dasa  of  metunremans 
(mod.  dragoman,  intopreter)  and  finally  the 
system  was  regulated  the  rabbis.  At  first 
and  indeed  for  many  centuries  the  Targum  from 
its  very  nature  was  not  committed  to  writing, 
for  the  same  reason  that  the  oral  law  itself 
was  never  intended  to  become  a  definitely  formu- 
lated written  code.  In  the  course  of  time,  how- 
ever, both  yielded  to  circumstances  and  it  was 
thought  preferable  to  write  them  down  rather 
than  have  them  forgottoi.  Yet  cmly  a  small 
portion  of  the  immense  mass  of  oral  Targums 
tiiat  was  produced  survived.  We  possess  the 
originally  Judfcan  Targum  Onkelos  and  three 
late  and  incomplete  so-called  Jerusalem  Tar- 
gums <m  the  Pentateuch,  the  Judfean  Tar?um 
ascribed  to  Jonathan  ben  Uzziel  on  the  Prophets, 
as  well  as  later  fragments  of  another  paramirase 
of  the  Prophets,  and  Targums  on  the  Has^o- 
grapha,  viz.  on  Psalms,  Job,  Ptoverbs,  the  five 
Meffilloth  (Soi^  of  Songs,  Buth,  Lamentations, 
Esther,  Ecclesiastes),  on  Chronicles,  and  on 
the  deuterocanonical  pieces  of  Esther.  Tbere 
are  no  Targums  on  Daniel  and  Ezra  and  Nehe- 
miah. 

The  Targums  are  seldom  of  much  help  for 
purposes  of  text  criticism.  Their  main  claim 
upon  scholars  rests  upon  the  fact  that  in  them 
tiiere  are  to  be  found  hints  at  the  internal 
and  external  life  of  the  people  at  the  time 
when  they  were  composed,  ana  that  they  dis- 
close the  development  of  religious  thought  and 
of  Scriptural  interpretation  from  the  first  to 
the  seventh  century  of  our  era.  The  text  is 
in  a  very  corrupt  condition,  as  might  indeed 
be  expected,  since  no  proper  care  was  taken 
to  secure  the  purity  of  the  text  when  the 
Aramaic  beggoi  to  decline  as  the  qioken  tongue 
of  the  Jews.  A  translation  of  the  Targums 
on  the  Pentateuch  into  English  was  made  by 
Etheridge  (London,  1802-85).  The  Editio  Priiy- 
cept  of  Onkelos  (q.v.)  is  fliat  of  Bologna 
(1482),  of  the  Targum  on  the  Former  Prophets 
that  of  Leira  (1404),  and  on  the  Latter 
Prophets  that  of  Venice  (1617-18).  Targums 
on  the  Eagiographa  appeared  in  the  Babbinio 
Bibles,  but  13x0  Targum  on  Chronicles  was  not 

?ublished  until  1680.  Recent  editions  of  the 
argum  are;  Pentateuch  (Targum  Onkelos) 
A.  Berliner  (Berlin,  1884);  Prophets  (Pro- 
phetfe  Chaldaice)  by  Lagarde  (Leipzig,  1872); 
Hagiographa  Chaldaice  by  the  same  (lb.,  1873) ; 
the  Yemmite  Targum  of  Onkelos  was  published 
in  Jerusalem  (1894-IflOl).    Consult  especiidly 


Gustaf  Dalman,  Orammatik  dea  jUdtaehpaUt' 
tmitchen  AramSiach  (2d  ed.,  Leipzig,  1906), 

TABO-TTVISHTBA.   See  TBMHmsTB. 

TABXFAf  tt-T^fk.  A  seaport  town  of  Spain, 
in  the  Province  of  Cadiz,  on  the  coas^  21 
miles  west-southwest  of  Gibraltar  (Map:  Spain, 
0  4).  It  is  the  most  southern  town  of  Europe, 
is  surrounded  by  tower<embattled  walls,  and 
communicates  by  a  causeway  with  a  small 
island,  on  which  stand  a  fortress  and  lighthouse. 
The  town  is  the  most  tiioroufl^y  Moorish  in 
Andalusia;  it  is  quadrangular  in  shape,  and  its 
streets  are  narrow  and  dark.  Tunny  and  an* 
chovy  fisheries  are  actively  carried  on.  Tarifa, 
the  Carthaginian  Josa,  and  the  Roman  Julia 
Traducta,  received  its  present  name  from  the 
Arabs,  who  are  said  to  have  called  it  after 
Tarif  ilm  Malik,  who  landed  there  to  recon- 
noitre previous  to  the  conquest  of  the  country. 
It  was  successfully  defraded  in  1812  by  2600 
troths  (mostly  BriUsh)  against  a  Frencu  force 
of  10,000  men,  under  ^ctor  and  Laval.  Pop., 
1000,  11,730;  ISIO,  12,622. 

ITABIVB'  (OF.,  Fr.  tariff e,  Fr.  tarif,  inm  Sp. 
tarifa,  price  list,  rate  book,  from  Ar.  ta'i^a, 
ta'rif,  notification,  inventory,  from  'arafa,  to 
know).  A  schedule  of  duties  or  imposts  levied 
upon  goods  as  they  pass  from  one  state  to 
another.  A  tariff  may  be  levied  upon  foreign 
goods:  (1)  simply  as  a  means  of  augmenting 
tiie  revenues  of  a  government,  in  which  case  it 
is  a  form  of  taxation  (see  Tax;  Fbiz  Tradb)  ; 
or  (2)  as  a  mouiB  of  retaliating  upon  foreign 
governments  for  similar  restricti<ws  imposed  by 
them,  in  which  case  it  becomes  an  instrument  of 
warfare  serving  a  temporary  purpose  and  de- 
signed in  the  end  to  secure  commercial  reci- 

Srocity;  or  (3)  as  a  means  of  fostering  arti- 
cially  particular  industries  by  protecting  them 
wholly  or  in  part  against  foreign  competition. 
See  PBaroonoN. 

History.  Tariffs  for  revenue  seem  to  have 
heen  usual  among  the  civilized  nations  of 
antiquity.  Among  the  Greeks,  especially  the 
Athenians,  a  tarm  was  regularly  resorted  to 
for  revenue.  This  was  laid  upon  both  exports 
and  imports,  and  an  additional  tax  collected 
from  vessels  engaged  in  foreign  traffic  using 
harbors  for  anchorage.  The  regular  export  and 
import  duty  at  Athens  was  2  per  cent>  thoo^ 
in  time  of  war,  when  Uie  state  was  in.  press- 
ing need  of  large  sums,  it  was  considerably 
augmented. 

Import  and  export  duties  were  regularly  levied 
by  the  Roman  state  for  revenue.  Ilie  name 
for  this  tax  used  by  the  Latin  writers  is  por- 
torium,  a  name  applied  likewise  to  transit 
duties  and  bridge  toDs.  In  the  provinces  and 
in  newly  conqu^ed  countries,  dinies  were  c<^- 
lected  by  R(mian  i^eials  known  as  portitores 
and  publicaoi,  and  the  sums  transmitted  to  the 
Roman  treasury.  In  scnne  esses,  however,  the 
central  government,  as  a  favor,  allowed  tiie 
subject  state  to  make  its  own  customs  laws, 
stipulating  only  that  Boman  citizens  should  be 
exempted  from  paying  any  duties  imposed.  In 
00  B.C.  all  portoria  were  abolished  by  the  Lex 
Csdlia  so  &r  as  conoemed  the  ports  of  Italy; 
but  Julias  Ccesar  soon  after  restored  than. 
Augustus  Cesar  still  further  increased  ^e 
number  of  dutiable  commodities,  and  a  long 
list  of  those  which  under  the  later  emperors 
were  subject  to  the  payment  of  a  duty  is  given 
in  the  Digest  of  Jus^ian.  The  rate  of  duty 
at  Some  seems  generally  to  have  been  5  per 
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cent,  but  under  the  later  em^erore  a  duty  of 
18  %  per  cent  (oetava)  la  mentioned  as  the  ordi- 
nary tax  on  imports. 

In  tiie  Middle  Ages  the  feudal  lords  indiridu- 
ally  claimed  and  exeretsed  the  rig^t  of  imposing 
trusit  duties  levied  on  all  goMs  that  passed 
by  or  through  their  posaessions.  Hence  river 
vaya  and  roads  had  many  cuBtomhoiueB  and 
tollgates.  When  feudalism  gave  away  to  mon- 
archy and  strong  central  goremment,  the  kings 
took  iha  barons*  ri^ts.  They  erected  custom- 
houses at  all  ttieir  frontiers,  and  even  on  the 
boundaries  of  their  different  provinoeB.  80 
universal  did  duties,  local  and  national,  become, 
that  every  continental  nation  was  covered  with 
a  network  of  customs  lines.  Various  cities  also 
had  their  local  customs  duties,  of  which  the 
octroi  collected  at  the  entrance  to  several  cities 
on  the  Continent,  notably  Paris,  is  a  survival. 

In  England  we  first  hear  of  a  tariff  for  reve- 
nue under  King  EtUielred  about  the  year  980. 
At  tiiat  time  dntiea  on  ships  and  goods  were 
levied  and  ordered  to  be  paid  at  Billingsgate, 
London.  I^ey  were  first  acknowledged  as  a 
part  of  the  King's  revenue  in  the  reign  of 
Edward  I,  who  received  them  by  regular  grant 
from  Parliament,  if  we  may  accept  the  asser- 
tion of  Sir  Edward  Coke,  qnoted  by  Blaekstone. 
But  wool,  skins,  and  Usitjier  were  taxable  at 
the  n^ral  pleasure,  these  being  the  heredlta^ 
enstoms  of  the  crown,  known  In  tiie  law-Latla 
as  cuvtuma  antiquet.  Snbeeqnentfy,  under  Ed- 
ward, special  duties  to  be  pud  by  foreign  mer- 
cliants  only  were  levied  {cuttutna  nova),  which 
were  protective  in  their  nature  and  not  merely 
for  revenue.  The  duty  on  ordinary  goods  in 
this  reign  was  sixpence  in  the  pound;  raised 
to  one  uiilling  (6  per  cent)  under  Richard  II, 
reduced  to  sixpence  and  again  raised  to  eight- 
pence.  It  was  finally  fixed  at  the  shilliut  rate, 
where  it  remained  till  the  reign  of  WUIiam 
ni  (1697).    The  King  also  had  the  right  of 

Erisage,  i.e.,  of  taking  from  every  wine-import- 
ig  vessel  of  twenty  tuns  two  tuns  for  royal 
use.  This  duty  was  called  tunnage  to  distin- 
guish it  from  the  other  duties  called  poundage. 
Customs  duties  were  OTiginally  granted  for  uie 
defense  of  the  realm,  and  especially  for  the 
protection  of  traffic  on  the  high  seas,  and  were 
at  first  given  for  a  fixed  periM.  To  Henry  VI, 
Edward  IV,  and  tiieir  auooessors,  they  were 
given  for  life,  until  the  reign  of  Charles  I, 
whose  unconstitutional  levy  of  these  duties  with- 
out grant  of  Parliament  formed  one  of  the  griev- 
ances aniinst  him.  On  the  restOTation  of 
Charles  II  the  duties  were  again  granted  for 
life,  and  under  William  and  Mary  they  were 
made  p^petnal  and  as  signed  to  the  payment  of 
the  national  debt. 

From  an  early  period  it  was  the  custom  in 
England  to  base  tariff  duties  upon  official  valu- 
ations of  imports  and  exports.  A  book  of  rates 
containing  such  valuations  is  known  to  have 
been  printed  in  1545.  The  struggle  between  the 
first  Stuarts  and  Parliament  over  questions  of 
taxation  was  precipitated  by  the  arbitrary 
action  of  James  I  in  raising  the  official  rates 
without  the  consent  of  Paniament.  In  1642 
the  latter  body  itself  issued  a  book  of  rates 
without  the  assoit  of  the  sovereign.  After  the 
Restoratitm  a  new  book  of  rates  was  issued  in 
1668  with  the  assent  of  both  authorities.  This 
enumerated  as  many  as  212  articles  for  taxation 
outward  (Le.,  export  duties)  and  1139  articles 
for  import  duties.   Official  raluatlons  continued 
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to  be  the  basis  for  tariff  purposes  all  through 
the  el^teenth  century,  ana  this  is  one  circum* 
stance  which  makes  it  difficult  to  estimate 
oorrsctly  the  value  of  England's  exports  and 
import*  during  that  period.  Another  confus* 
ing  practice  Mich  prevailed  until  about  1787 
was  that  of  assigning  the  proceeds  from  the 
duties  on  imports  and  exports  to  a  variety  of 
different  purposes  or  fundB.  As  a  consequence 
it  was  often  difficult  even  for  customs  offictals  to 
determine  what  was  the  aggregate  rate  to  which 
a  particular  article  was  swSjen.  Pitt's  Customs 
Consolidation  Aet  of  1787  did  away  with  the 
separate  funds  by  asrigning  all  revenue  from 
duties  to  the  consolidated  fund.  In  this  Act 
some  1200  articles  were  rated  for  import  duties 
and  60  for  export  duties.  Another  important 
achievement  of  Pitt's  minutry  was  the  nego- 
tiation of  a  commercial  treaty  with  France 
(1786)  which  went  far  towards  freeing  trade 
between  the  two  oouniteies  froip  hampo'ing  re- 
strietions.  The  struggle  against  Napoleon 
caused  the  abrogation  of  this  treaty,  bat  it 
was  the  first  definite  step  in  the  direction 
of  that  free-trade  policy  which  England  was 
to  adopt  some  60  years  later.  The  next 
simplifications  of  the  English  tariff  were 
those  effected  by  Hoskisson  in  1824  and  182S, 
which  consolidated  some  450  trade  and  tariff 
aets  into  eleven  and  reduced  the  rates  of  du^ 
on  many  articles,  particularly  exports.  One 
of  the  most  important  results  of  the  long  strug- 
gle for  the  abolition  of  the  Com  Laws  (q.v.) 
was  to  simplify  still  further  the  English  tfuiff. 
From  1842  to  1846,  390  duties,  including  all 
those  on  exports,  were  abolished  and  603  were 
reduced;  in  1846,  64  were  abolished  and  112 
reduced;  in  1853,  123  were  abolished,  and  finally, 
in  1860,  371  more  were  abolished  and  virtual 
free  trade  was  achieved.  An  important  incident 
of  the  latter  ysar  was  the  negotiation  with 
France  of  a  new  commercial  treaty  which  low- 
ered the  duty  on  wine  and  placed  such  Im- 
portant French  products  as  silks,  gloves,  etc., 
on  the  free  list.  For  both  countries  the  treaty 
marked  a  long  step  in  the  direction  of  free 
trade,  but  in  the  case  of  France  the  policy 
appears  to  have  lacked  the  support  of  public 
opinion  and  was  followed  after  the  Franco- 
Prussian  War  by  a  reaction  towards  protection. 
The  reduction  and  abolition  of  duties  continued 
in  England  after  1860,  tiie  next  important 
change  being  the  placing  of  sugar  on  the  free 
list  at  a  sacrifice  of  some  £6,000,000  revenue 
in  1872.  On  the  outbreak  of  the  Boer  War  the 
English  tariff  included  only  nine  principal 
items,  cocoa,  coffee,  chicory,  dried  fruit,  tea, 
tolHtcco,  wine,  beer,  and  spirits.  The  extraordi- 
nary revenue  required  In  connection  with  that 
Btniggle  led  to  the  restoration  of  the  duty  on 
sngar,  to  the  imposition  of  an  export  duty  on 
coal,  and  finally  to  the  restoration  of  light 
registration  duties  on  grain  and  flour  (3d.  and 
6d.  per  cwt.  respectively).  These  duties  were 
repealed  after  the  close  of  the  war. 

In  the  tariff  history  of  France  the  two  com- 
mercial treaties  with  Great  Britain  that  have 
been  referred  to  stand  out  as  prominent  fea- 
tures. Down  to  tiie  time  of  the  first  (1786) 
the  tariff  policy  of  the  country  had  been  dic- 
tated by  extreme  mercantilist  views  of  trade. 
The  importation  of  many  commodities  was  pro- 
hibited altogether,  while  others  were  admitted 
only  on  payment  of  hlffh  duties.  Nor  was  the 
tariff  confined  to  foreign  trade.    Each  petty 
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province  of  France  had  its  syetem  of  duties, 
with  the  result  that  it  was  not  unusual  for 
the  prices  of  even  such  common  articles  as  the 
grains  and  salt  to  differ  by  100  per  cent  or 
more  on  the  same  day  in  different  parts  of 
the  country.  It  required  nothing  leas  than 
the  Rerolation  (Decree  of  1790)  to  free  tiie 
land  from  these  restrictions  on  tnt^nal  teade. 
The  bitter  national  hostilities  which  grew  out 
of  the  Revolution  and  the  brilliant  years  of 
Napoleon's  ascendancy  effectually  stifled  the 
aspirations  for  freer  trade  whi(^  ushered  in 
the  period.  From  1815  imtil  the  negotiation  of 
the  second  commercial  treaty  with  Great  Britain 
in  1800,  the  tariff  potii^  of  France  was  highly 

Jirotecti^mist.  The  latter  treaty  was  one  of  the 
ruits  of  the  Anglomania  of  Napoleon  ni  and 
WM  followed  by  maties  drafted  on  equally  lib- 
eral liiMB  with  the  more  important  continental 
states  of  Europe  including  the  German  Zoll- 
verein  (1866).  These  reduced  the  rates  of  duty 
on  French  imports  to  from  10  to  16  per  cent 
ad  valorem.  The  same  liberal  policy  was  con- 
tinued substantially  until  1881,  when  an  Act 
was  passed  substituting  specific  for  ad  valorem 
duties  and  iucidentallr  increasing  somewhat 
the  rates.  Proteetimlst  sentiment  iwsreased 
after  1881  and  hy  1892,  when  many  of  the  earn- 
mercial  treaties  negotiated  at  an  earlier  period 
expired,  the  country  was  read^  for  an  out-and- 
out  protectionist  tariff,  includmg  not  only  high 
duties  on  agricultural  products  and  manufac- 
tures, but  abo  moderate  bounties  to  producers 
of  silk,  flax,  and  hemp.  At  this  time  also  the 
policy  of  providing  maximum  and  minimum 
duties  (He  RiomociTT)  was  introduced.  Since 
1898  there  has  been  no  perceptible  abatement  in 
the  demand  for  protection  in  France,  and  while 
French  duties  are  moderate  in  comparison  with 
those  of  the  United  States,  she  must  be  included 
among  protectionist  countries. 

The  tariff  policy  of  the  states  now  forming 
the  German  Empire  first  assumed  definite  form 
in  the  German  ZoUverein  (q.v.) .  The  im- 
portance of  this  early  federation  for  tariff  pur- 
poses in  preparing  the  way  for  the  German 
Empire  is  generally  conceded.  From  the  point 
of  view  of  tariff  htotory  it  is  interesting  because 
it  enabled  Prussia,  itiiidh  was  inclined  towards 
free  trade  during  tills  period,  to  dominate  the 
tariff  policies  of  her  smaller  neigbbors.  A 
treaty  negotiated  with  Austria  in  1853  reduced 
the  duties  on  trade  between  that  country  and 
the  ZoUverein,  and  the  even  more  liberal  treaty 
with  France,  already  referred  to,  secured  the 
same  result  for  trade  witii  that  country  In  1866. 
On  the  eve  of  the  Franco-Prussian  War  the 
tariff  of  the  ZoUverein  was  practically  a  tariff 
for  revenue  only.  After  the  war  a  reaction 
towards  protection  set  in.  This  is  clearly  indi- 
cated in  the  tariff  adopted  in  1879,  by  which  the 
duties  on  Imth  agricultural  and  manufactured 
articles  were  increased.  The  policy  continued 
to  be  only  moderately  protective  until  1002, 
when  an  Act  was  passed  which  made  very  sub- 
stantial concusiona  to  the  advocates  of  protec- 
tion to  aerienltnral  interests.  Among  the  most 
notable  cSanees  were  an  increase  in  the  duties 
on  grains  (the  duty  on  wheat  was  raised  from 
32  cents  per  cwt.  to  90  cents)  and  on  draft 
animals  (the  duty  on  horses  valued  at  $260  or 
less  was  raised  from  $2.60  to  $22.60). 

The  changes  in  the  tariff  policies  of  France 
and  Germany  tiiat  have  been  described  have  been 
paralleled  pretty  closely  in  the  other  countries 


of  continental  Ehirope.  England's  example  and 
other  influences  caused  a  movement  in  favor  of 
free  trade  to  extend  all  over  Europe  in  the 
decade  from  I860  to  1870.  This  was  followed 
by  a  reaction  towards  protection  in  the  more  im- 
portant countries,  which  has  gained  in  volume 
until  in  Germany  and  Russia,  at  least,  the  move- 
ment is  comparable  with  the  protectionist  move- 
ment in  the  United  States. 

Outside  of  Europe  England's  free-trade  ex- 
ample has  been  followed  only  by  two  or  three  of 
her  own  dependencies  (e.g.,  India).  Protective 
tariffs  are  foimd  in  Canada,  in  the  Australian 
colonies,  and  in  Cape  Colony,  and  are  well-nigh 
universal  among  the  independent  sovereignties. 
No  country  has,  however,  gone  further  in  this 
direction  than  the  United  States. 

History  of  Tariff  Ijegislation  In  the 
TTiilted  States.  The  earliest  tariff  in  the  his- 
tory of  the  United  States  was  that  approved 
July  4,  1789.  It  is  interesting  to  note  that 
the  preamble  of  the  Act  estabmhing  it  states 
that  one  of  its  objects  is  the  encouragement  and 

{irotection  of  manufactures,  at  this  early  period 
aying  down  a  principle  afterward  adopted  as 
the  tenet  of  a  political  party.  In  1817,  at  the 
he^^nning  of  Prasident  Monroe's  administration* 
Congress  abolished  the  internal  taxes  that  had 
been  made  necessary  by  the  cost  of  the  War  of 
1812,  and  in  his  message  the  President  recom- 
mended the  imposition  of  a  protective  tariff 
pure  and  simple.  A  temporary  protective  duty 
had  in  1816  been  laid  upon  cottons  and  woolens, 
and  in  1818  this  was  continued  for  a  period  of 
eight  years.  The  rise  of  the  par^  of.  Loose 
CuiBtmction,  headed  hy  Henry  Clay,  was  favor- 
able to  the  principle  of  protection,  as  the  Strict 
Constructionists  held  that  Congress  could  im- 
pose a  tariff  only  for  revenue.  In  1810  a  pro- 
tective tariff  bill  passed  tiie  Lower  House,  but 
was  rejected  by  the  Senate.  The  election  as 
^>eaker,  in  1820,  of  John  W.  Taylor,  of  New 
York,  a  declared  hig^-tariff  man,  gave  great 
encouragement  to  the  Eastern  manufacturers, 
and  indicates  tbe  increasing  influence  of  the 
protectionists,  althonrii  in  I^  the  Strict  Con- 
structionists were  able  again  to  defeat  bills 
embodying  the  protective  principle.  In  1824, 
however,  tbe  friends  of  that  principle  secured  a 
working  majority  in  Congress,  ana  after  a  pro- 
longed debate  adopted  a  bill  whose  essential 
principle  was  the  exclusion  from  the  American 
market  of  such  foreign  goods  as  competed  with 
those  manufactured  in  the  United  States. 

In  1827  a  convention  held  at  Harrisburg,  Pa. 
(July  30),  discussed  at  length  the  principle  of 

Srotecti<m.  Only  four  of  the  slave  States  mat 
etegates.    The  result  of  the  convention  was  a 

Setitlon  to  Congress  praying  for  an  increase  of 
uties  on  certain  articles  then  manufactured 
in  the  United  States,  a  request  which  the  Secre- 
tary of  the  Treasury  made  prominent  in  his 
report  of  the  following  December.  By  this  time 
a  strong  party  had  been  founded  to  support 
tiie  proftective  system,  or  the  American  system, 
as  it  was  popularly  called.  The  famous  Tariff 
of  1828,  adopted  bv  Congress  after  a  debate 
of  six  weeks,  was  the  immediate  result  of  this 
party's  propaganda.  This  went  further  than 
any  act  had  previously  done  in  the  direction 
of  prohibitive  duties.  The  chief  articles  on 
which  protective  duties  were  laid  were  woolen 
and  cotton  fabrics.  At  that  time  the  value 
of  the  cotton  goods  annually  imported  from 
Great  Britein  was  fuUy  $8,000,000,  and  that  of 
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woolen  goods  about  the  same.  The  exports  to 
Great  Britain,  on  the  other  hand,  of  rice,  raw 
cotton,  and  tobacco  (the  chi^  products  of  the 
South),  reached  tiie  sum  of  $24,000,000  per 
annum.  The  Southern  producers  naturally 
feared  that  if  the  United  States  should  by  a 
high  tariff  practically  prohibit  the  importation 
of  a  large  proportion  of  British  goods,  retalia- 
tory measures  might  lead  to  a  diminution  of  the 
Southern  exports  to  Great  Britain.  It  was 
dissatisfaction  with  the  tariff  that  led  to  the 
famous  nullification  movement  in  the  South  in 
1832,  in  which  year  Congress,  white  modifying 
the  Act  oi  1828,  distincuy  recognized  and  re- 
tained the  protective  principle. 

On  March  3,  1833,  the  eo-called  Compromise 
Tariff,  introduced  hy  Henry  Clay,  was  passed. 
It  provided  for  the  gradual  reduction  of  the  ex- 
isting tariff  until  1842,  after  which  year  the 
duties  on  all  goods  were  to  be  20  per  cent.  This 
measure  for  the  time  allayed  the  excitement 
in  the  South;  but  by  the  year  1842  it  was  seen 
that  tiie  financial  oonaequenees  of  the  steady 
reductim  of  the  tariff  were  extremely  eertons, 
ainoe  government  revenues  had  decreased  to  an 
amount  less  than  the  expenses.  A  new  tariff 
was  manifestly  necessary.  Congress  passed  a 
bill  continuing  the  duties  imposra  by  the  tariff 
of  1833,  and  provided  for  the  division  of  any 
surplus  revenue  among  the  States.  This  was 
vetoed  by  President  l^ler  as  being  a  violation 
of  the  compromiBe  reached  in  1833.  A  revenue 
tariff  was  also  vetoed,  because  it  oratained  the 
distribution  clause,  but  on  its  being  again 
passed,  without  this  clause,  the  President  signed 
it  (Aug.  0,  1842).  In  1846  a  revenue  tariff  that 
eliminated  altogether  the  principle  of  protection 
was  passed,  its  aim  being  merely  to  provide  an 
adequate  revenue  for  government  e:q»enBee.  A 
still  further  reduction  of  duties  was  made  by 
the  tariff  of  1857,  which  fixed  them  at  the  loweab 
figures  shown  shiee  1810. 

In  1861  the  Repnblioan  party  passed  the 
Morrill  Tariff,  int«ided  primarily  to  protect 
American  manufactures.  Twice  in  the  same 
year  (August  5  and  December  24)  the  duties 
were  still  further  increased,  less  for  protection, 
however,  than  in  order  to  meet  the  expoues 
entailed  by  the  Civil  War. 

It  was  not  until  1880  that  the  tariff  again 
became  an  important  issue.  The  Bepublicans 
in  nominating  General  Garfield  embodied  in 
their  platform  a  strong  declaration  in  favor 
of  maintaining  a  scale  of  duties  that  should 
continue  to  protect  American  industries  against 
foreign  competition.  The  Democrats  began  to 
urge  the  expediency  of  modifying  a  tariff  which 
had  been  framed  to  meet  the  ccmditions  of  a 
time  of  war,  and  which,  they  claimed,  was  ham- 
pering commerce,  excluding  the  United  States 
zrom  the  markets  of  the  world,  and  fost^iUF 
monopirfies.  They  therefore  declared  for  "a  tariff 
for  revenue  only,"  which  was  afterward  ex- 
plained as  a  tariff  that  should  give  incidental 
protection.  In  1882  provision  was  made  by  Con- 
gress for  the  appointment  of  a  commission  to 
report  upon  the  expediency  of  a  reduction  of 
the  tarin.  This  reduction  became  a  question  of 
pressing  importance,  since  revenues  bad  bo  in- 
creased over  expenses  as  to  accumulate  a  large 
and  increasing  surplus.  The  Tariff  Commisdon 
made  its  report,  and  in  accordance  with  its 
recommendations  the  Act  of  1882,  a  distinctly 
protectionist  measure,  was  passed.  In  1884,  the 
House  being  Democratic,  the  Mil  known  as  the 


Morrison  Horizontal  Reduction  Bill  for  lower- 
ing the  tariff  was  defeated.  The  campaign  of 
that  ^ear  turned  to  some  e^ent  upon  uie  tariff 
question,  for  the  Democratic  platform,  while 
evading  the  question  of  protection,  demanded  a 
real  reduction  of  tariff  duties,  as  well  as  l^sla- 
tion  to  check  the  aggression  of  great  corpora- 
tions. The  election  of  Mr.  Cleveland  appeared 
to  show  that  the  cry  of  free  trade  had  ceased  to 
alarm  the  voters,  and  that  they  were  willing  to 
hear  argument  upon  the  questions  at  issue. 
The  new  Fresidoit's  first  message  (Dec.  16, 
188S)  recommended  a  reduction  of  the  tariff, 
and  his  message  in  December,  1887,  was  devoted 
exclusively  to  this  topic.  In  it  he  stated  that 
the  surplus  in  the  treasury  was  nearly  $140,000,- 
000,  demanded  as  a  remedy  the  immediate  aboli- 
tion of  the  duties  upon  wool  and  other  raw  ma- 
terials, and  characterized  the  existing  tariff 
laws  as  vicious,  inequitable,  and  illogical.  In 
accordance  with  the  views  of  this  message  a  new 
tfuiff  measure,  the  Mills  Bill,  removing  the  duty 
on  wool,  and  aiming  at  an  estimated  annnu 
reduction  of  revenue  of  fully  $60,(X>0,000,  passed 
the  House,  mie  Kepublican  Senate  offered  a 
■nbetitnte  repealing  the  tax  upon  tobacco  and 
reducing  the  duty  on  si^ar  one-half,  thus  se- 
curing an  estimated  reduction  of  $6S,000,000  per 
annum.   Neither  bill  became  a  law. 

The  defeat  of  the  Democrats  in  the  presiden- 
tial election  of  1888  was  possibly  due  to  the 
prominence  of  the  tariff  question,  hut  as  the 
majority  of  the  popular  tots  was  on  their  side, 
it  was  seen  that  a  reform  or,  at  any  rate,  a 
reviuon  of  the  tariff  was  sooner  or  later  in- 
evitable. Therefore,  the  Fifty-second  Congress 
took  up  the  matter  in  earnest,  with  the  result 
that  the  famous  McKinl^  Bill  passed  both 
Houses  of  Congress  and  was  signed  by  President 
Harrison  (September,  1890).  By  its  provisiona 
the  annual  reduction  of  revenue  was  estimated 
to  be  some  $66,000,000,  of  which  $6,000,000  was 
due  to  a  reduction  of  internal  revenue  taxes, 
chiefly  on  tobacco.  A  bounty  was  provided  to 
compensate  producers  of  raw  sugar  for  the 
abolition  of  tne  duty  on  that  commodity. 

One  veiy  important  feature  of  the  McKinley 
Act  was  the  section  added  through  the  influence 
of  James  G.  Blaine,  then  Secretary  of  State, 
and  known  as  the  reeiproci^  section.  This 
prorided  tiiat  whatever  the  Fresident  shall  be 
satisfled  that  the  government  of  any  eountn 
producing  and  exporting  sugars,  molasses,  oof- 
fee,  tea,  and  hides,  or  any  such  articles,  imposes 
duties  upon  products  of  the  United  States  which 
in  view  of  tne  free  Introduction  of  such  sugar, 
molasses,  etc.,  into  the  United  States,  he  may 
deem  to  be  reciprocally  unequal  and  im reason- 
able, he  shall  have  the  power  to  suspend  by 
proclamation  the  free  introduction  into  the 
United  Statea  of  sndt  sugars,  etc.,  from  the 
country  In  question.    See  CusTOioi  DtmBS; 

RECIPBOCnT. 

On  the  return  of  the  Democratic  party  to 
power  in  1803,  an  effort  was  made  to  carry  out 
its  promise  of  tariff  reform.  A  bill  framed 
by  William  L.  Wilson  passed  tiie  House,  and 
after  much  amendment  by  the  Senate  became 
a  law  without  the  President's  signature,  Aug. 
27,  1804.  It  made  a  considerable  reduction  m 
many  duties,  admitted  wool  free,  and  provided 
for  an  income  tax.  It  was  still  in  the  main, 
however,  a  protective  measure.  As  a  revenue 
law  this  act  was  a  failure,  partly  because  tlie 
Supreme  Court  declared  the  mcome  tax  feature 
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mwcMiititattMuJ  and  partly  beeatue  of  the  buei' 
ness  depreeaion  which  began  io  the  summer  <^ 
1893  and  caused  a  marked  falling  off  in  imports. 
The  dcnninant  issue  in  the  next  presidential 
camraign  (1806)  was  the  silv^  rather  than  the 
tariff  questi<m,  bat  the  election  of  the  author 
of  the  McKlnlej  Act  was  naturally  construed 
as  a  popular  verdiet  in  favor  of  the  policy  with 
which  his  name  was  identified.  A  special  ses* 
sicm  of  Gwgress  was  called  in  March,  1897, 
and  after  prolonged  debate  the  Dingley  Act, 
copied  closely  in  its  leading  provisions  after  the 
McKinley  Act,  became  a  law.  Duties  on  wool, 
woolen  goods,  cutlery,  pottery,  and  a  few  other 
articles  were  made  even  higher  in  this  Act 
than  in  the  Act  of  1890.  Lumber  mu  still 
dutiable,  and  bides,  heretofore  admitted  free, 
were  taxed,  out  of  deference  to  the  wishes 
of  the  so-called  "Silver  Republicans"  in  the  Sen- 
ate, who  made  this  concession  a  condition  to 
their  adhesion.  The  sugar  bounty  provision  of 
the  McKinley  Act  was  not  revived,  but  the  reci- 
procity provisions  were,  in  modified  form. 

In  1898  (June  13)  the  so-called  "War  Reve- 
nue Law"  was  passed  to  suppfy  the  revenue  re- 
quired in  c<maequence  of  the  war  with  Spain. 
An  interesting  feature  of  this  law  was  Uiat  it 
relied  upon  mereased  internal  revenue  duties 
and  a  pordy  revenue  inty  of  10  cents  a  potmd 
on  imported  tea  ratlwr  than  on  changes  in 
the  general  tariff  to  secure  the  additional  reve- 
nue required.  The  war  taxes  were  repealed  by 
the  Acts  of  March  2,  1901,  and  April  12,  1902 
(except  those  on  mixed  flour).  During  the  ses- 
sion of  1902  to  1903  earnest  efforts  were  made 
in  Congress  1^  manbers  of  the  B^Uioui  part^ 
rM)Tesenting  some  of  the  States  of  the  luddle 
West  (e.g.,  Wisconsin)  to  effect  a  revisicm  of 
those  clauses  of  the  Dingley  Act  supposed  to 
be  favorable  to  the  trusts,  but  without  success. 
The  sentiment  for  tariff  reduction  became  suf- 
ficiently powerful  in  the  following  year  to  force 
a  pledge  of  tariff  reviuon  upon  the  Republican 
party  In  the  campaign  of  1908.  In  the  struggle 
for  revisitm,  endmg  with  the  enactment  of  tin 
Payne-Aldrieh  Act  of  1909,  the  conservatives 
Boeeeeded  in  preventing  anv  serious  reduction 
in  schedulea  This  repudiation  of  party  pledges 
gave  strong  impetus  to  the  insurgent  movement 
within  the  Republican  party,  and  later  to  the 
formation  of  the  Progressive  party.  The  most 
notable  change  made  by  the  Payne-Aldrich  Act 
was  the  removal  of  the  duty  on  hidee.  Duties 
on  leather  products  were  reduced  in  some  in- 
stances, and  a  few  minor  reductions  were  made 
in  otho-  schedules.  On  the  whole  the  old  tariff 
dtuation  was  left  practically  nnduinged.  An 
innovation  was  the  maximum  minimum  princi- 

?>Ie,  by  the  terms  of  which  the  President  might, 
or  retaliatory  purposes,  add  25  per  cent  to  the 
general  tariff  rates  on  products  from  particular 
countries.  The  provision  proved  of  no  practical 
value. 

In  1013,  with  the  Democrats  in  control  of 
all  branches  of  the  government,  a  sweeping 
revision  was  put  thron^^  under  the  name  of 
the  Underwood  Act.  The  most  important 
changes  were  in  the  iron  and  steel  schedules, 
where  the  raw  material  and  half  manufactures 
were  placed  on  the  free  list  and  the  finished 
product  suffered  a  corresponding  reduction;  free 
wool;  gradual  reduction  of  duty  on  sugar,  with 
ultimate  free  sugar  in  1916.  The  duty  on 
sugar,  reduced  to  1%  cents  a  pound,  was  re- 
tamed  in  the  revenue  law  of  1916. 


Administrative  AqMcta.  There  is  a  marked 
differmoe  in  form  between  purely  revenue  tariffs, 
Biich  as  that  of  Great  Britain,  and  protective 
tariffs  like  those  of  the  United  States  and  Gez- 
many.  In  the  former  only  the  few  articles 
subject  to  duty  are  enumerated  and  unenumer- 
ated  articles  are  admitted  free.  In  the  latter 
all  articles  tliat  may  claim  free  admisdon  are 
expressly  enumerated  in  the  so-called  "free 
list,"  and  other  articles  are  subject  to  duty 
either  under  the  special  schedules  or  under  the 
so-called  "drag-net  clause,"  which  impoees  a 
certain  rate  of  duty  on  unenomerated  articles. 
The  German  tariff  of  1902  enumerated  nearly 
1000  different  classes  of  commodities,  while  in 
the  American  tariff  of  1807  tlie  free  list  al«ie 
oontains  n«*rly  260  sqwrate  items. 

Another  difference  that  has  frequently  charac- 
terized protective  and  revenue  tariffs  in  the 
United  States  is  that  the  duties  in  the  former 
are  mainly  q>ecific,  i.e.,  based  on  the  quantities 
or  the  number  of  units  of  the  conunodities  im- 
ported, while  in  the  latter  they  are  mainly 
ad  valorem,  i.e.,  a  certain  per  cent  of  the 
value  of  the  commodities  imported.  The  prefer- 
ence  of  protectionists  for  specific  duties  is  to  be 
explained  partly  by  the  greater  eotainty  of 
sneh  dntiu,  since  they  cannot  be  evaded  by 
undervaluations,  and  partly  by  their  convic- 
tion that  since  protection  rather  than  revenue  is 
the  object  sougnt,  the  ordinary  canons  of  taxa- 
tion, which  prescribe  that  toxes  shall  be  in 
proportion  to  the  value  of  the  property  taxed, 
may  be  disr^^rded.  The  identification  of 
specific  duties  with  protectiim  appears  to  be 
confined  to  the  United  States,  ainee  even  in 
free-trade  England  all  the  duties  now  imposed 
are  specific.  The  administrative  advantage  of 
such  duties,  which  are  practically  self-assessing, 
need  scarcely  be  dwelt  upon. 

Bibliography.  J.  R.  Maccnlloch,  Treatite  on 
Taaation  (London,  1800);  Wagner,  "Das  ZoU- 
wesen  Frankreichs  und  Euglaras,"  in  Finane- 
wissentchaft  (Leipzig,  1883-1901);  Mason,  A 
Short  Tariff  ffutorj/  of  the  VHited  State* 
(Chicago,  1884);  8.  Dowell,  Hiatorjf  of  Tom- 
tUm  and  Taaee  m  England  (2d  ed.,  4  vols.,  Lon- 
don, 1884-88) ;  Hall,  History  of  Customs  Reve- 
nue in  EnpUmd  from  the  BarlieKt  Time  to  the 
Tear  ISSl  (ib..  1885) ;  W.  G.  Sumner,  Leoture* 
on  the  Hiatory  of  Proteotion  t»  the  United 
Stages  (New  York,  1888) ;  LeOn  Say,  "Douane," 
and  "Entrepdt,"  in  Diotionnaire  dee  finances 
(Paris,  1889) ;  J.  D.  Goas,  The  History  of  Tariff 
Administration  in  the  United  States  (New  Yoi^, 
1891);  A.  S.  Bolles,  Pinameiai  History  of  the 
United  Btates  (4th  ed.,  8  vols.,  ib.,  1894-96): 
D.  R.  Dewey,  Finanoial  History  of  the  United 
States  (4th  ed.,  ib.,  1912);  P.  W.  L.  Ashley. 
Modem  Tariff  History:  Oermany,  United  States, 
Franoe  (new  rev.  ed.,  ib.,  1912);  J.  H.  Higgin- 
son,  Tariffs  at  Work  (London,  1913)  ;  F.  W. 
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(6th  ed.,  ib.,  1914) ;  id..  Some  Aspects  of  the 
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nr;  TA3CAT10K.   

TABIFT  LAWS.   See  Tabiff. 

TABIP7S,  Railway.   See  Railwats. 

TABIJA,  ti-re'nk.  A  department  of  south 
Bolivia  (Map:  Bolivia,  E  8).  Its  boundaries 
are  ill  defined.  Area  (eat.) .  33,000  square 
miles.  The  surface  in  the  western  part  (<»ie- 
third  of  the  area)  is  very  moimtainous,  and  ui 
the  east  is  flat,  resembling  the  Chaco  of  Para- 
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gnay,  of  ^ieh  it  Is  a  eMitinuation.  There  are 
extensive  forests  and  large  stretches  of  grazing 
land.  The  chief  river  is  the  Pilcomayo.  The 
principal  industries  are  agriculture  and  stock 
raising*,  both  undeveloped.  Extensive  mineral 
resoorcos,  especially  silver,  are  unworked.  The 
popnlati<n)  is  sparse  and  mostlT  ,in  Uie  monn- 
tuioouB  rc^on.  Hie  CMnpletion  of  the  La 
Quiaca-tlTuni  railway  will  afford  the  depart- 
ment a  better  outlet  and  produce  a  rapid  de- 
velopment of  the  region.  Pop.,  1900,  102,887; 
iei4  (est),  146,099.    Capital,  Tarija  (q.v.). 

TABIJA.  The  capital  town  of  the  Depart- 
ment of  Tarija,  Bolivia,  on  the  upper  course  of 
the  Vormejo,  180  miles  south  of  Sucre,  near  the 
border  of  Argentina,  with  which  it  has  exten- 
sive trade  (Map:  Bolivia,  E  8).  The  climate 
is  pteasaot.  Vap.,  1914  (est),  7817. 

TASZX,  WtOc,  IBN  ZULD  (r-e.720).  The 
leader  of  the  first  Moslem  invasion  of  Spain. 
He  was  a  Berber,  and  had  been  converted  to 
Mohammedanism  by  the  Emir  Muaa,  who  made 
him  Governor  of  Tangier.  It  was  probably  on 
April  30,  711,  that  Tarik  Unded  at  Gibraltar 
(i.e.,  Djebel-Tarik,  the  hill  of  Tarik)  with  a 
force  of  7000  men.  He  speedily  overran  Anda- 
lusia, and  on  July  10,  711,  the  Visigothic  King 
Roderick  (q.v.)  was  defeated,  near  Veier,  or 
Jerez,  de  la  Fronters,    Muaa,  however,  bet^ime 

{'ealous  of  his  successful  lieutenant,  and  joined 
lim  in  the  summer  of  712  at  Toledo  with  about 
18,000  men.  There  were  frequent  quarrels  be- 
tween Musa  and  Tarik,  until  finally  both  were 
BUmmoned  to  Damascus  by  the  Caliph  Solyman. 
Musa  was  disgraced,  while  of  Tarik  nothing 
further  is  known.  Consult  U.  R.  Burke,  His- 
tory of  Spain,  vol.  i  (New  York,  1900),  and 
Camhtidge  Medieval  History,  vol.  ii  (ib.,  1813). 

TASni,  tk-ren/.  The  principal  river  of 
Chinese  Turkestan  (Map:  China,  D  3).  It  rises 
in  the  Karakorum  Range  in  the  extreme  northern 
part  of  Kashmir,  and  flows  north,  east,  and  south- 
east through  the  great  desert  basin  of  Turkestan, 
emptying  into  the  collection  of  lakes  and 
maruies  known  as  Lob  Nor  (q.v.)  at  the  north- 
em  base  of  the  Altyn-Tagh.  Its  length  is  esti- 
mated at  over  1000  miles,  including  the  upper 
course,  which  is  generally  called  toe  Yarlund- 
Darya.  After  leaving  the  lofty  glaciers  of  the 
Karakorum  it  pierces  the  Kuen-lun  Mountains, 
and  then  descends  to  the  plain,  where  it  passes 
the  city  of  Yarkand.  Failher  north  it  receives 
two  large  tributaries,  tbe  Aksu  from  the  north 
and  tbe  Khotan-Darya  from  the  south,  below 
whose  confluence  the  united  stream  is  known 
as  the  Tarim  proper.  It  soon  divides  into  two 
arms,  which  now  parallel  for  a  long  distance. 
Receiving  no  more  tributaries,  it  decreases 
rapidly  in  volume  by  evaporation  and  by  being 
used  for  irrigation.  As  it  enters  the  liob  Nor 
region,  however,  the  Tarim  receives  the  Cher- 
chen  from  the  Tibetan  plateau  and  another  large 
affluent  from  the  north.  Consult  Ellsworth 
Huntington,  The  Pulse  of  Asia  (Boston,  1007), 
and  S.  A.  Hedln,  Central  Asia  and  Ti^et  (New 
York,  1908). 
TABKINOTON,  (KswrOir)  Booth  (1869- 
).  An  American  novelist,  bom  in  Indian- 
apolis, Ind.,  and  one  of  the  group  of  Hoosier 
(Indiana)  writers,  which  inclnded  also,  notably, 
Edward  Eggleston  and  James  Whitcomb  Riley 
and  Meredith  Nicholeon,  In  1893  he  gradnated 
from  Princeton  University,  and  thereafter  de- 
voted himself  chiefly  to  literature,  although 
in  1903  he  served  in  the  Indiana  LegislatUK. 


His  first  published  novel,  The  Oentteman  from 
/ndtona  (1899),  is  in  part  a  realistic  study  of 
life  in  a  small  mid-western  town,  in  part  a 
romance.  It  gained  and  hdd  popular  fancy. 
Monsimr  Beaucaire  (1900)  is  a  spirited  and 
artistically  written  little  romance  of  eighteenth- 
century  England.  In  The  Ttoo.Vaiirevels  (1902) 
Turkington  returned  to  soelal  life  in  an  Indiana 
town  for  his  setting,  portraying  it  with  plmty 
of  romantic  sentimmt  and  a  dash  of  melodrama. 
The  short  stories  In  the  Arena  (190S)  are 
studies  of  American  political  conditions  of  the 
day.  In  1905  appeared  also  The  Conquest  of 
Canaan,  with  its  very  American  hero,  who  lived 
down  a  bad  refutation  and  became  mayor  of 
his  toiwn,  and  The  Beautifut  Lad^,  a  pteasing- 
romantic  trifls  witdi  a  Paridan  setting.  Roman- 
tic also  is  his  Quest  of  Quesnay  (1908),  a  tale 
with  a  strong  diffusion,  of  fantasy,  and  agreeably 
set  in  the  highways  and  byways  of  rural  France. 
Penrod  ( 1914)  is  an  amusing  and  unmerciful, 
yet  withal  sympathetic,  study  of  a  small  boy, 
and  Seventeen  (1916)  treats  of  a  very  young 
man  in  the  same  style.  The  Turmoil  (1915)  is 
a  novel  concerned  witii  the  inflnenoe  of  a  city's 
industrial  progress  on  its  soelal  Ufe.  Among 
other  of  Tarkington's  books  are:  Cherry  (1903) ; 
His  Own  Peo^  ( 1007 ) ;  Beasley's  Christmas 
Party  (1909) ;  Beautuand  the  Jacobin  (1911) ; 
The  Flirt  (1913).  With  Harry  Leon  Wilson 
(q.v.)  Tarkington  wrote  several  plays,  including 
The  Man  from  Home  (1907);  and  the  drama- 
tized Monsieur  Beauoaire  was  produced  with 
great  sueoess  1^  Lewis  Waller  (g.v.}.  He  was 
elected  to  maubership  in  the  National  Insti- 
tute of  Arts  and  Letters.  Consnit  F.  T.  Coc»er, 
Some  American  Story  Tellers  (New  York,  1911). 

TABLA.C,  t&rH&k.  A  province  of  Ltuon, 
Philippine  Islands  (Map:  Philippine  Islands, 
C  3).  Area,  1206  square  miles.  The  eastern 
part  is  level,  while  the  western  portion  com- 

? rises  the  elope  of  the  Cordillera  ae  Cabusilftn. 
he  main  highway  and  Uie  railroad  traverse  the 
province  from  north  to  south.  Rice  and  sugar 
cane  are  the  principal  agricultural  products, 
tiiough  some  tobaeco  and  com  are  raised  in  tba 
hi^er  altitudes.  The  forests  of  tiie  province 
are  of  great  value;  oranges,  lemons,  and  mmanas 
are  produced  in  great  variety.  The  languages 
are  Tagalog,  Pampango,  and  Pangasin&n.  ilie 
capital  is  Tftrlac  (q.T.).    Pop.,  1903,  135,107. 

TABLAC.  The  capital  town  of  the  Province 
of  Tfirlac,  Luzon,  Philippines,  on  the  right  bank 
of  the  river  of  the  same  name,  a  tributary  of 
the  Agno,  73  miles  northwest  of  Manila  (Map: 
Philippine  Islands,  C  3).  It  is  on  the  Manna 
and  Ds^p&n  Railroad,  and  has  excellent  road 
connection  with  BUrroundlng  towns.  Pop., 
12,340. 

TABLATAN,  tflrOA-tan  (probably  from 
Milanese  It.  tarlantanna,  linsey-woolsey).  A 
thin,  gauzelike  fabric  of  cotton.  It  is  usually 
dyed  or  printed  in  colors,  and  la  often  of  a 
rather  coarse  quality. 

TABLETON,  tfirl'ton,  8m  Bakastbe  (1754- 
1833).  An  English  soldier  in  the  American 
Revt^utionary  War,  bom  in  Liverpool,  and  edu- 
cated at  Oxford.  In  1776  he  took  part  in  Clin- 
ton's operations  against  Fort  Moultrie  (q.v.). 
Later  in  tbe  year,  under  Sir  William  Eralcine, 
he  served  in  the  successful  operations  in  the 
vicinity  of  New  York,  and  early  in  1777  was 
with  Comwallis  in  New  Jersey.  With  the  army 
under  Howe,  the  commander  in  chief,  he  took 
part  in  the  battles  of  Brandywine  and  German- 
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town  and  the  occupation  of  Philadelphia.  In 
January,  1778,  he  was  promoted  captain,  and  in 
the  following  year  was  made  lieutenant  colonel 
of  the  British  lwi<ni,  a  force  of  cavalry  and 
liriit  infantry,  witii  whidi  he  yery  rabstantialfy 
auted  ttie  Britidi  cause  in  the  SouUi  until  the 
fall  of  YorktoWn  in  October,  1781.  He  was 
an  able  and  intr^id  cavalry  leader,  but  gained 
a  reputation  for  cruelty  until  Tarleion's  quar- 
ter came  to  mean  general  butchery.  Dispatched 
by  Comwallis,  he  defeated  with  oreat  slaughter 
the  superior  force  of  Lieutenant  Colonel  Buford 
at  Waxhaw  Creek,  May  29,  1780;  he  routed  a 
part  of  Qeneral  Oatea's  force  at  Camden, 
August  16,  and  defeated  Qeneral  Snmtor  at 
Catawba  Fords,  August  18.  On  Jan.  17,  1781 
he  was  defeated  1^  Qeneral  Morgan  at  Cowpena. 
He  was  with  Comwallis  at  the  final  surrender 
and  returned  to  England  in  1782.  Represent- 
ing the  (^position,  he  was  elected  to  represent 
Liverpool  in  Parliament  in  1700,  and  there  he 
remained,  excepting  a  brief  interruption  in 
1806-07,  until  1812.  He  was  made  major  gen- 
eral (1794),  Qovemor  in  Berwick  and  Holy 
Island  (1808),  general  (1812),  and  Baronet 
(1816).  He  wrote  a  Hittory  o/  the  Oamp^gna 
of  1780  and  1781  tn  the  Souther*  Proeinoet  of 
Vorth  Amerioa  (1787),  a  work  marred  by  van- 
i^  and  partisanship. 

TABL^N,  RiOHABO  (?-1688).  An  English 
comedian  of  Queen  Elizabeth's  time.  Little  is 
known  of  his  life,  but  he  Is  said  to  have  been 
bom  in  Shropshire  and  to  have  been  at  one  time 
keeper  of  a  public  house.  As  an  actor  he  be- 
came in  1683  one  oi  the  Qoeen's  players  who 
were  called  the  Orooms  of  the  Chamber.  A  platt 
(or  plot)  exists  of  the  second  part  of  a  play 
named  The  Seven  Deadlie  Biruu,  as  arranged  by 
Tarlton.  the  dialogue  of  which  was  probably 
largely  extemporiz^.  He  won  such  reputation 
for  hie  constant  jeslang  that  his  name  was  at- 
tached to  many  of  the  witticisms  of  the  day, 
as  well  as  to  ballads  and  other  pieces  iriiose 
autiiors  thus  aimed  to  profit  by  his  popularity. 
A  collection  of  jdces  called  Tarlton' t  Jeett  was 
publidied  a  few  years  after  his  deatii;  repub- 
lished as  edited  by  Halliwell  for  the  Shake- 
q>eare  Society  In  1844,  with  Tarlton's  Neioee 
out  of  Purgatorie,  which  had  appeared  in  1500, 
in  the  form  of  a  measaee  from  tne  dead  actor  in 
the  other  world.  He  Is  said  to  have  been  the 
Yorick  referred  to  in  Bamlet. 

TABN,  tam.  A  department  of  south  France, 
in  LanguedoG  (Map:  France,  S.,  G  5).  Area, 
2231  square  miles;  pop.,  1901,  332,003;  1011, 
324,000.  The  surface  is  in  general  elevated 
and  well  wooded,  and  is  watered  by  the  river 
Tam.  Id  the  south  and  southeast  ore  off- 
shoots of  the  C^vennes.  Coal,  iron,  copper,  and 
lead  are  mined  and  there  are  lucrative  deposits 
of  gypsum  and  porcelain  clay.  The  vine  is 
extensively  cultivated,  and  there  are  manufac- 
tures of  spirituous  liquors,  woolens,  cottons,  and 
Bdlks,  iron,  leather,  and  paper.  Albi  is  the 
capitaL 

TASN-ET-OABONITE,  -&-gA'i«n'.  A  de- 
partment of  south  France,  formed  mainly  out 
of  the  old  Province  of  Ouienne  (Map:  France, 
S.,  F  4).  Area,  1441  square  miles;  pop.,  1901, 
196,669;  1911,  182,537.  The  surface  is  marked 
by  plateaus  with  an  average  altitude  of  1000 
feet,  the  highest  hills  not  rising  above  1600 
feet.  The  principal  rivers  are  the  Oaronne 
and  it«  afBuents,  the  Taxn  and  Aveynm.  Ce- 
reals are  railed  in  great  quantities,  and  the 


grapevine  and  mulberry  are  extensively  culti- 
vated. Mule*  and  pcmltry  are  raised;  coal 
and  iron  are  mined;  marble  is  quarried,  and 
tho-e  are  manufactures  of  wocdens,  linens,  silk, 
irai,  cutlery,  and  beet  sugar.  Capital,  Mon- 
tauban. 

TASNIEB,  tAr'ny&',  H^phakx  ( 1828-07) .  A 
Froich  gynecologist.  Bora  at  Aiserey  (CAte- 
d'Or),  he  received  his  medical  education  at  Paris, 
where  he  became  agr£g6  and  chief  gyneecologist  of 
the  Hdpital  de  la  Matemit«  in  1867.  In  1884 
he  succeeded  Pajot  in  the  Ecole  de  M£decin,  and 
in  1888  was  appointed  professor  of  gynsecology 
of  the  Faculty  de  M«decin  at  Paris.  In  1892 
he  became  a  monber  of  the  Academy  of  Medi- 
cine, whose  presidoit  he  was  in  1891,  and  in 
1892  he  was  elected  president  of  the  Obstetrical 
Society,  which  he  had  helped  to  found.  Tar- 
nier  was  one  of  the  leading  French  fmuecologiste 
of  his  time,  e^ecially  successful  in  his  fight 
against  puerperal  fever.  His  best-known  work 
is  Traits  de  I'art  dee  aooouohemente  (187&- 
1901). 

TABNOFOL,  t&r'nft-pdl.  A  town  of  Oalicia, 
Austria,  76  miles  east-southeast  of  Lemberg,  on 
the  Sereth  (Map:  Austria,  J  2).  Among  the 
Industrial  establishments  are  refineries  for 
q)irits,  breweries,  and  steam  mills.  It  suffered 
severely  during  the  Russian  invasions  in  1914 
and  191S.  (See  Wab  in  Eubope.)  Pop.  (com- 
mune), 1910,  33,863,  about  half  Poles  and  half 
Jews. 

TABNOW,  tUr'nSv.  A  town  of  Oalicia,  Aus- 
tria, 137  miles  west  of  Lemberg,  on  the  Dunajec, 
near  its  confluence  vrith  the  Kala  (Map:  Aua- 
triet,  O  1).  Tlie  diief  manufactures  are  of 
agricultural  implonents;  there  are  steam,  flour, 
and  saw  mills.  Tamow  was  captured  but  later 
evacuated  by  the  Russians  in  the  Great  War 
which  began  In  1914.  (See  Wab  in  Evbopb.) 
Pop.  (commune),  1900,  33,974;  1910,  36,731. 

TABNOWSKI,  tHr-ndf'Bkl,  Stanislat,  Couitt 
(1837-  ).  A  Polish  historian  of  literature, 
bora  at  Dzikov,  Galicia.  He  studied  in  Cra- 
cow and  Vienna,  spent  nearly  two  years  In 
conflnoment  because  implicated  in  the  revolt 
of  1663,  was  elected  to  the  Galician  Diet  and 
the  Austrian  Reichsrat  in  1867,  and  subse- 
quently devoted  himself  entirely  to  literary 
studies.  In  1871  he  was  appointed  professor 
of  Polish  literature  at  the  University  of  Cra- 
cow. In  1885  he  became  a  member  of  the 
Austrian  House  of  Lords,  and  in  1890  president 
of  the  Cracow  Academy  of  Sciences.  With 
^ujski  he  established  the  euiservative  Pree- 
glad  Poleki,  in  which  he  published  many  of  his 
literary  monographs,  distinguished  by  thorough- 
ness, keen  judgment,  and  elegance  of  style.  His 
writings  include  essays  On  the  Polieh  Ifovel  in 
the  N»teteenth  Century  and  On  the  Decadence 
of  Polieh  Literature  in  the  Eighteenth  Century^ 
On  the  Oomediee  of  Fredro,  Svhiller'e  Dmmae, 
SKakeepeam  in  PoUmd^  but  his  principal  works 
are  BUndiea  in  the  Bietory  of  Polieh  Literatvre 
(1886-02)  and  Hietory  of  Polieh  lAteraiure,  in 
six  volumes  (Bietorya  Utemtury  polekiej,  Cra- 
cow, 1900  et  seq.). 

TABO,  ta'rd  (Polynesian  name),  or  TABA 
(Coloooma  anOquonttn  eeculenta).  A  plant  of 
the  family  Aracen,  cultivated  for  its  roots, 
which  are  a  leading  article  of  food  in  the 
South  Sea  Islands.  The  tuberous  roots,  which 
are  frran  12  to  16  inches  in  laigth,  are  washed 
to  remove  their  acidity  and  boUed  or  roasted, 
the  rind  being  first  scraped  o£F.   In  Hawaii  the 
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cooked  root  is  fermented,  the  product  being 
called  poi.    The  young  leaves  are  used  like 


TAUO  IColooaaia  antiguarum  Mculmta). 

spinach  and  the  young  shootB  like  asparagUB. 
See  Cocxjo;  Eli3>hant'b  Ear. 

TABPAN,  tar'pAn.  The  Mongolian  name  for 
ihe  wild  ass,  kiang,  or  dziggetai,  of  the  high 
plateaus  of  Oentral  Asia.   See  Ass. 

TABPEIA.    See  Tabfeian  Rock. 

TABPEIAN  ( t&r-p&'jan )  BOCK  ( Lat. 
Supea  Tarpeia) .  A  portion  of  the  southern  part 
of  the  Capitoline  Hill  in  Rome.  (See  Capitol.) 
According  to  tradition,  in  the  time  of  Romulus. 
Tarpeia,  daughter  of  Tarpeiua,  goTemor  of 
the  Roman  citadel  on  the  Capitoline,  covetous 
of  the  golden  ornaments  of  the  Sabine  Boldlery, 
and  tempted  1^  their  eoDsent  to  give  her  what 
Hbey  wwe  on  left  arms,  opened  a  gate  of 

tJie  citadel  to  the  Sabine  King,  Titus  Tatius» 
who  had  come  to  avenge  the  rape  of  the 
Sabine  women.  The  Sabines  crushed  Tarpeia 
to  death  beneath  their  shields,  and  she  was 
buried  in  the  part  of  the  hill  which  besrs  her 
name.  From  early  times  criminals  were  fre- 
quently  put  to  deatii  by  being  hurled  from  the 
Tarpeian  rock.  Consult  the  article  "Tarpeius," 
in  Friedrich  LUUcer,  RealletBikon  dea  kUia- 
sfmrheM  AUertwM  (8th  ed..  Leipzig,  1914). 

TAB'PON  (from  tiie  North  Andean  Indian 
name),  or  Tabpuu.  A  great  herring-like  fldi 
(TaTpon  atlantioiM  or  Jfeaofops  ffcrinotdefl)  of 
the  West  Indies  and  neighboring  waters,  which, 
with  a  few  other  species  scattered  about  the 
tropical  world,  represents  the  isoepondylous 
family  Elopidse.  This  fish  is  r^j^rded  by  many 
anglers  as  affording  sport  with  a  rod  and 
line  BWMrior  to  that  siven  by  any  other 
fish.  The  tarpon  (see  CMored  Plate  of  Amebi- 
CAN  Gaue  Fishes,  accompanying  article 
Tbout)  has  something  the  shape  of  a  salmon, 
and  great  power  in  swimming  and  leaping.  It 
is  orteoa  6  feet  in  length  and  may  weigh 
100  pounds.  It  pr^  upon  other  fishes  and 
small  fry.  The  flew  is  poor  and  not  much 
valued  as  food,  but  the  great  silvery  cycloid 
scales  are  modi  used  in  ornamental  work.  An- 
other species  of  the  family  (Slops  taunts)  is 
about  half  as  large;  it  is  ahundant  about  all 
tropical  ooastsi  and  Is  known  under  a  great 
variety  of  names. 

TABPOK  nSHINO.   The  sport  of  angUng 


for  tarpon  (q.v.)  with  rod  and  line  Is  the  most 
skillful  and  exciting  which  America  affords. 
The  airier  goes  in  a  small  boat  some  distance 
from  wore,  with  an  experienced  man  to  row 
It,  and  uses  a  heavy  rod,  7%  to  8  feet  long, 
with  a  multiplying  reel,  200-260  yards  of 
linen  line,  and  a  epoon  bait.  When  a  fish  weigh- 
ing perhaps  100  pounds  seizes  this,  and  be^s 
thoee  rushes  and  migh^  lea^s  which  have  given 
the  silver  king  the  just  title  of  greatest  of 
game  fishes,  the  power  and  science  of  the  angler 
are  both  tested  in  the  highest  degree.  Excellent 
tarpon  fishing  may  usually  be  obtained  all 
■round  the  aoutttem  coast  of  Florida  and  its 
reefs;  and  also  along  the  coast  Texas.  Con- 
sult American  boolu  mentioned  under  Fzbh; 
and  Anolino. 

TABQUINII.  The  name  of  an  ancient 
Etruscan  city.    See  Corneto. 

TABQUINTUS.  The  family  name  of  two 
kings  of  Rome.  With  the  legends  regsrding 
them,  the  fortunes  of  the  city  are  closely  inter- 
wove. 1.  D«naratus,  a  Corinthisn  noble,  emi- 
grated to  Tarquinii,  in  EJtruria,  where  he  mar^ 
ried  an  Etruscan  wife.  A  eon,  Lucumo,  married 
into  a  noble  Etruscan  family,  and  emi^ated  to 
Rome,  where  he  was  hospitobly  received  and 
socn  after  admitted  to  the  rights  of  citizenship, 
as  Lucius  Tarquinius  Priscus.  The  Roman 
monarch,  Ancus  Marcius,  appointed  him  guard- 
ian of  his  children;  on  the  death  of  ^eus  <616 
B.a),  the  Senate  and  the  dtlsens  nnanimoiisly 
elected  Tarquinius  to  the  thrcae.  He  forced 
the  12  sovereign  cities  of  Etruria  to  reownin 
his  supremacy.  To  him  also  are  ascribed  the 
cons^ction  of  the  magnificent  cloacie,  or 
sewers;  the  laying  out  of  the  Circus  Maximns; 
the  building  of  shops  (tattemas  veterea)  adjoin- 
ing the  Forum;  the  instituticm  of  the  Great 
or  Roman  Games;  and  the  foundation  of  the 
Capitoline  tonple.  He  was  assassinated  in  676 
B.C.,  at  the  instigation  of  the  sons  of  Ancus 
It^mnuB,  who  considered  themadvss  entitled  to 
the  throne,  llidr  crime  did  not  avail  them, 
for  Servius  Tullius  was  elected  to  tiie  vacant 
throne.  2.  Luoins  TASQirmnTs  StrpEBBUs,  son 
of  (1),  having  murdered  his  father-in-law, 
Servius  Tullius  (q.v.),  is  represented  as  auda- 
ciously usurping  the  throne  (634  B.C.) ;  but  as 
the  whole  drift  of  his  l^slative  policy  was  to 
abolish  the  reforms  of  Servius,  the  reai  sig- 
nificance of  this  part  of  his  career  lies  in  the 
fact  that  it  indicates  a  saccessful  reaction,  <m 
tiie  side  of  the  paiiidans,  against  the  more 
liberal  and  progressive  policy  of  the  preceding 
age.  That  the  younger  Tarquinius,  at  least,  is 
an  historical  idiaracter,  seems  to  be  pretty  gen- 
erally allowed.  By  intrigues  he  obtained  or 
consolidated  the  Roman  hegemony  in  Latium. 
He  offered  sacrifice  in  the  name  of  all  the 
Latins  at  the  Alban  Mount;  fused  the  contin- 
gents of  the  Latins  vrith  the  Rtnnan  legion;  put 
to  death  as  traitors  such  of  their  chiefs  as 
opposed  him;  and,  at  the  head  of  the  combined 
forces,  successfully  attacked  the  Volsclans.  On 
his  return  he  completed  the  building  of  the 
temple  of  Jupiter  Capitolinus,  which  the  elder 
Tarquinius  had  b^pm,  and  deposited  in  the 
vaults  the  Sibylline  Books.  (See  Sibtu)  But 
his  lavish  expenditure  both  In  war  snd  pesos 
necessitated  the  imporitira  of  heavy  taxe^  and 
the  patience  both  of  plebs  and  patricians  was 
beginning  to  give  way.  During  a  war  sgainst 
tiie  RutuU  Tarquinius  laid  ^ege  to  the  town 
of  Ardea.    Here  in  the  Roman  camp  ocenrrcd 
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the  famous  dispute  betweeo  Seztus  Tarquiniua, 
the  son  of  the  King,  and  Collatinus,  ahout  the 
virtuea  of  their  respective  wives,  which  led  to 
the  rape  ai  Lucretia  (q.v.),  L.  Junius  Brutus 
(q.T.)  carried  the  news  of  the  outrage  to  Rome 
and  called  upon  the  people  to  rise  against  the 
tyrant,  who  was  deposed  by  the  Sratate;  flually, 
the  army  before  Ardea  revolted,  Tarquinius  and 
his  sons  were  obliged  to  flee,  and  an  aristocratic 
republic  was  constituted  at  Rome  (509  B.C.). 
Three  different  attempts  were  made  to  restore 
Tarquinius  hy  force:  first,  by  bis  own  Etruscan 
kinsmen  of  Tarquinii;  second,  by  Lars  Porsena 
(q.T.)  of  Glosium;  third,  1^  his  son-in-law, 
Octavins  Ibmilius.  All  these,  aeeording  to  the 
legend,  failed;  and  at  length  Tarqninius,  utterly 
beaten,  retired  to  Cunue,  where  he  died.  The 
expulsion  of  the  Tarquinius  has  been  interpreted 
aa  a  revolt  of  Romans  and  Sabines  against 
Etruscan  domination  of  Rome.  Consult:  Liv^, 
i,  34-41,  40-60;  Dionvsius  of  Halicamassns,  iii, 
46-73,  V,  i-vi,  21;  Sir  G.  C.  Lewis,  CretUbUity 
0/  Early  Roman  Hiatory  (London,  186fi);  W. 
Ihne,  EaHy  Rome,  vol.  i  (New  York,  1878); 
E.  Pais,  Btoria  di  Roma,  vol.  i  (Rome,  1808) ; 
id.,  Storia  critioa  di  Roma,  vol.  i  (ib.,  1913} ; 
and  the  article  "Tarquinius"  in  Friedrich  Lttb* 
ker,  Reallexikon  des  ActoMtmAm  Altertuma  (8th 
ed.,  Leipzig,  1914). 

TAKB,  Ralph  Stockman  (1864-1912).  An 
American  geogri^her,  born  at  Oloucester,  Masa 
He  was  educated  at  Lawrence  Scientific  School, 
Harvard,  and  after  1897  was  professm:  of  dy- 
namic geology  and  physical  geography  at  Cor- 
nell, where  he  had  been  an  asaistaot  professor 
for  five  years.  Besides  acting  aa  associate  editor 
of  the  Bulletm  of  the  Amerioam  Oeographioal 
Society  and  the  Journal  of  Geography,  he  pub- 
lished: Booitomic  Geology  of  the  United  States 
(1893);  Phyaioal  Geography  of  Hetc  York 
State  (1902) ;  New  Physical  Geography  (1903); 
Geography  of  Science  (1905),  with  C.  A.  Mo- 
Murry;  and  the  posthumous  College  Phytiog- 
raphy  ( 1914)  and  Alaskan  Glacier  Studiet 
(1914),  with  Lawrence  Martin.  Tarr  con- 
tributed to  the  Nbw  Ihtxenatiokal  Enctclo- 

TABBAOOH,  tir^-gSn.  A  garden  herb.  See 
Abteuisia. 

TABBAQONA,  tar'r&-g«ytt&  (Lot.  Tarraco). 
A  seaport  of  Spain,  ciq>ital  of  the  province  of 
the  same  name,  in  Catalufia,  situated  on  the 
Mediterranean  at  the  mouth  of  tiie  FrancoU,  63 
miles  southwest  of  Barcelona  (Map:  Spain,  F 
2).  On  the  land  side  it  is  bordered  by  the 
beautiful  Campo  de  Tarragona,  whose  agricul- 
tural products  form  an  important  part  of  its 
trade.  The  local  industries  embrace  manufac- 
tures of  alcohol,  liquors,  soap,  flour,  silks, 
paper,  and  salted  fish.  Since  1892  it  has  been 
an  important  port  of  entry.  The  town  contains 
a  normal  school  for  both  sexes,  a  museum  of 
arduBokwr,  and  several  hospitala  The  nucleus 
of  the  old  city  is  situated  on  a  steep  hill,  now 
crowned  by  the  cathedral  and  the  Bishop's 
Pahuse.  Pop.,  1900,  26,281;  1910,  23,280.  Tlie 
city  was  probably  founded  as  a  Greek  colony. 
Under  the  Romans  it  enjoyed  a  prominent  posi- 
tion from  the  time  of  the  Seipios,  being  at  one 
time  a  reridenoe  of  Augurtua.  It  gave  its  name 
to  the  Province  of  Hispanla  Tanracraiensis. 
EVom  this  period  still  survive  a  portion  of  the 
ancient  wall,  with  cyclopean  remains,  an  amphi- 
theatre, the  ruins  of  uie  palaces  of  Augustus 
and  of  Pontius  Pilate,  and  an  aqueduct  still  in 


use.  The  city  was  destroyed  hy  the  West  Goth 
Euric  (475).  It  was  taken  by  the  Arabs  in 
713  and  partially  destroyed,  but  was  restored 
by  Abd  ur  Rahman  (780).  In  the  twelfth 
century  it  waa  taken  by  the  Christians  and  be- 
came an  archiepisoopal  see.  In  1811  it  under- 
went a  siege  and  sack  by  the  French  under 
Sachet. 

TABBASA,  t&r-r&'sA.  A  town  in  the  Prov- 
ince  of  Barcelona,  in  CataluQa,  Spain,  22  miles 
northwest  of  the  city  of  Barcelona,  on  tiie 
Barcelona-L^da  line  of  the  Northern  Railway. 
It  is  an  innwrtant  industrial  coitre,  with  manu- 
faetnres  01  cotton  and  woolen  cloths.  The  Ro- 
manesque churches  of  San  Pedro  and  San 
Miguel  date  from  the  Christian  reconquest,  but 
moat  of  its  structures  are  modern,  including  a 
large  royal  college,  industrial  schools,  chamW 
of  commerce,  and  two  theatres.  Pop^  1900| 
15,872;  1910,  22;679. 

TABBASCH,  t&r'rtlsh,  SnoBEBT  (1862- 
) .  A  German  chess  master,  bom  in  Brealau. 
He  studied  medicine  at  Berlin  and  Halle,  and 

?ractioed  his  professimi  in  Nuremberg,  where  in 
883  he  won  nis  maatersbip  in  chess.  His  suc- 
cess in  chess  continued,  and  at  the  international 
tournaments  in  Breslau  (1889),  Manchester 
(1890),  and  Dresden  (1892),  he  won  the  Arst 
prize  with  onlv  a  single  game  loet.  At  the 
tournament  held  in  1898  at  Vienna  he  tied 
with  the  American,  PiUsbury,  for  first  prize, 
winning  cm  the  play-<^;  was  sixth  at  the  In- 
ternational Masters' Tournament  held  at  Monte 
Carlo  in  1903,  uid  again  won  first  place  in 
the  tournament  at  Ost^d  in  1907.  He  became 
distinguished  for  careful  play  and  ingenious 
combinations.  He  published:  300  BclMchpar- 
tien,  gespielt  und  erlautert  von  Tarraa<A 
(1894);  Der  Sohaohtoettkampf  Marthall  Tar- 
raach  (1897);  Dae  Cham^ion'Tuntier  ssu  0«- 
tende  (1907);  Da»  GroeamoietertumMr  ««  Bt. 
Peterahurg  im  Jahre  1904  (1914). 

TAB^YTOWN.  A  village  in  Westchester 
Co.,  N.  Y.,  25  miles  north  of  New  York  City; 
on  the  east  side  of  Tappan  Bay,  an  expansion 
of  the  Hudaon  River,  and  on  the  New  York 
Central  Railroad  (Map:  New  York,  B  2).  It 
is  situated  on  ground  riung  from  the  river  and 
is  a  residential  place.  The  vicinity  of  the  vil- 
lage, which  has  been  made  famous  by  Wash- 
ington Irving  (see  Sleept  Hoixow),  is  of  gr^t 
interest  because  of  its  connection  with  the  his- 
tory of  the  Revolutionary  period.  Irving's  bur- 
ial place  is  in  Sleepy  Hollow  Cemetery,  about 
three-fourths  of  a  mue  north  of  the  village.  The 
Dutch  Church,  dating  from  1686,  and  the  Phil- 
ipse  Manor  House,  built  from  1683,  are  the 
moat  noteworthy  of  the  older  buildings.  Other 
features  of  Tarrytown  include  Miss  Mason's 
School,  familiuly  known  as  the  Castle,  tiie  I^r- 
rytown  Lyceum,  the  Institution  of  Mercy  (Ro- 
man Catholic),  and  Irving  Institute.  Drill  and 
automolnle  works  are  the  leading  industrial 
establishments.    Pop.,  1900,  4770;  1910,  5600. 

The  name  Tarrytown  is  derived  from  the 
Dutch  word  terwen,  meaning  wheat,  on  account 
of  the  quantity  of  that  grain  raised  in  the 
neighborhood.  In  1683  Vi«dryk  Flypae  (Fred- 
erick ^ilipse)  moved  here  and  10  years  later 
secured  manorial  rights  to  the  adjacmt  terri- 
tory.  Major  AndrC  was  captured  here  on  Sept. 
23,  1780.  About  two  miles  south  of  the  vitl^^ 
at  Irvington,  is  Sunnyside,  the  home  of  Wash- 
ington Irving.  Consult  E.  M  Bacon,  Ohroniele$ 
of  Tarrytoum  and  Bleepjf  BoUow  (New  York, 
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1897),  and  H.  W.  Mabie,  "Tarrytown,"  in  L.  P. 
Powell  (ed.)>  Hittorio  Toumt  of  the  Middle 
Btatet  (ib.,  1899). 

TABSBZ8H,  tftr'ahlsh.  According  to  the 
Old  Tefltament,  a  rc;glon  which  waa  uie  resort 
of  Phoenician  c(»nmerc^  and  the  source  of  valu- 
able mineral  prodacta.  The  earliest  mention  is 
in  Qenesig,  x.  4,  where  it  is  assoeiated  with 
lands  probably  identical  with  Crete,  Qn>ni8,  and 
lUiodes.  Its  special  trade  was  with  lyre,  which 
seems  to  have  been  there  a  colcmial  factory  (cf. 
Isa.  xxii;  Ezek.  xxrii.  12,  26).  Certain  texts, 
however,  seem  to  oppose  this  weetem  location. 
"Ships  of  TaiBhish"  are  mentioned  as  starting 
from  Solomon's  port  at  Ezion-geber  (q.v.)  on 
the  Red  Sea  (1  Kings  x.  S2;  xxii.  48) ;  while 
the  Chnmicler  (2  Chron.  ix.  21;  xx.  36-37) 
makes  them  go  to  Tarahish  from  that  point. 
Hence  has  arisen  the  view  tliat  the  Hebrews  and 
Phsnicians  circumnavigated  Africa,  or  else  that 
there  was  an  Oriental  lanA  of  Tarshish  in  addi- 
tion to  the  Occidental  one.  Ship  of  Tarshish, 
however,  is  now  generally  supposed  to  mean 
some  kind  of  large  vessel  designed  for  distant 
Toyagee.  Tarshish  is,  as  a  rule,  identified  with 
the  Tartessos  of  Herodotus  (iv,  1S2),  Strabo 
(ii,  168),  and  other  Greelcs,  at  the  mouth  of 
the  Guadalquivir,  near  Cadiz;  and  the  southern 
part  of  Spain  in  graeral  is  largely  accepted  as 
the  refpon  of  Tarshirii.  The  location  in  Spain 
would  agree  with  the  products  assigned  to  Tar- 
shish, silver,  iron,  lead,  while  the  tin  may  have 
been  brouf^t  thither  from  the  British  Islea. 
Also  tiie  jewel  called  the  stone  of  Tarshish,  or 
simply  a  tardiish  (translated  beryl  in  Ex. 
xxviii.  20,  and  elsewhere),  may  represent  one 
of  the  numerous  precious  stones  foiind  in  Spain. 
See  Ophib.  Consult:  Z.  Bocbart,  Oeographia 
Sacra  (Caen,  1646);  A.  Ritter,  Comparative 
Geography,  vol.  i  (Eng.  trans.,  Edinburgh,  1886) ; 
Hugo  Winckler,  Forschungm,  vol.  i  (Leipzig, 
1893)  T.  K.  Cheyne  and  W.  M.  MUller,  in 
Ofientaliaohe  LUtemturzeitvng,  vol.  iii  (Leip- 
tig,  1900) ;  Johannes  Dahse,  ''Ein  zweitea  Gold- 
land  SaltMnos,"  in  Zetteohri/t  fOr  Ethnologie, 
vol.  xliii  (Berlin,  1911). 

TAB8IA,  tOr'si-A.  or  INTAB8IA  (It.,  from 
Lat.  interserere,  to  insert,  equivalent  to  the 
Eng.  inlay  and  the  Fr.  marquetry).  Tarsia  is 
the  term  applied  particulurly  to  Italian  in- 
lays of  the  fourteenth;  fifteenth,  and  sixteenth 
centuries.  Consult  F.  H.  Jackson,  Intareia 
and  Marguetrjf  (London,  1903).  See  Iklat; 
Mabquctt. 

TARSTBia,  tai^d-Cr  (Fr.  toraier,  from  Neo- 
Lat.  Tarsius,  from  taraua,  from  Gk.  rape&t, 
tmard  surface),  or  MixiCAO.  A  genus  of  small 
East  Indian  animals  {Taraiue),  closely  related 
to  the  lemurs,  but  set  apart  in  a  family  Tar- 
siidte,  which  inhabit  trees  in  the  Malayan  and 
Philippine  Archipelago  and  have  the  general 
habits  of  lemurs.  Sevra  species  are  recognized. 
The  best  known  of  these,  Tartiua  pkUippensit, 
is  ctmfined  to  the  islands  of  Ssmar  and  Min- 
danao, is  nowhere  common,  is  nocturnal,  and 
feeds  upon  insects  ud  small  reptiles.  In  size 
it  is  about  as  lai^  aa  a  rat,  has  a  large,  broad 


head,  with  very  large  eyes,  teeth  of  a  generalized 
type,  very  long  balf-naked  hind  Ic^  and  short 
fordcss,  and  the  long  hoaj  toes  end  in  large 
pads  bfoieath  tiie  terminal  jointa.  The  tail  is 
long  and  tufted  at  the  end.  It  moves  by  long 
leaps  from  bo^rii  to  bou^.  Hie  wide-spread 
Bcientifle  name  Tartinu  Mwotrum  is  undetermin- 
able. Cf.  Gauoo  and  mouse  Tjatjm  uid  eaa' 
suit  authorities  and  Plato  imder  IxuuR. 

TABSIPES,  tar'sl-pfiz.   See  Phaunoeb. 

TAS/SUB  (Lat.,  from  6k.  Tapvii,  Tarsoa, 
Tapaol,  T'orsot).  The  chief  city  of  ancient 
Cilicia  (q.v.),  and  of  eastern  Asia  Minor,  situ- 
ated on  both  sides  of  the  navigable  river  Cydnus, 
in  the  midst  of  a  beautiful  and  productive  plain, 
iJbont  10  miles  from  the  sea  (Map!  Turk^  In  A^ 
C  3).  Tarsus  commanded  the  pass  over  Mount 
Taurus,  the  Cilician  Gates,  which  formed  the 
only  means  of  communication  with  northern  and 
weetorn  Asia  Minor,  and  in  almost  equal  mecu- 
ure  the  route  to  northern  Syria  and  the  East 
by  the  Amanian  or  Syrian  Gates.  The  first 
mention  of  the  place  as  Tarzi  is  on  the  Black 
Obelisk  of  Shalinaneser  II,  about  the  middle  of 
tiw  ninth  ecntnry  B.O.,  where  its  capture  the 
As^rians  is  recorded.  It  was  the  o^iitiU  of 
the  Kingdom  of  Cilicia,  which  was  long  ruled, 
under  Persian  suzerainty,  by  a  line  of  kings 
who  bore  the  hereditary  name  of  Syennesis,  and 
later  was  the  residence  of  a  Persian  satrap. 
With  the  conquest  of  Alexander  the  Great,  it 
passed  into  Greek  bands,  and  during  the  follow- 
ing period  waa  usually  in  the  power  of  the  Se- 
leucida  of  Syria.  At  the  end  of  that  century 
it  passed  under  the  Soman  supremacy,  and  upon 
the  organization  of  the  Province  of  Cilicia  (64 
B.C.)  it  became  the  capital  of  that  provincew 
Later,  Mark  Antony  made  it  a  free  city;  here 
in  38  B.O.  he  was  visited  by  Cleopatra.  Under 
the  Empire  the  free  city  seems  to  have  enjoyed 
a  popular  form  of  government  with  a  property 

tualifieation  for  the  franchise.  Thia  gives  ad- 
itional  p<^t  to  the  claim  of  the  Apostle  Paul 
— a  native  of  this  place — to  be  a  citizen  of 
Tarsus,  as  that  implied  a  certain  social  posi- 
ti<m.  All  Cilicia  [wtsed  under  the  control  iA 
the  Arabs  in  660  A.D.  In  964-906  Nioephoms 
II  Phocas  (q.v.)  conquered  Cilicia  for  the  By- 
zantine Empire.   Tarsus  waa  a  place  of  conse- 

?uence  even  in  Byzantine  times,  but  suffered 
rom  its  proximity  to  the  Syrian  frontier.  In 
the  eleventh  to  the  thirteenui  century  the  city 
formed  a  part  of  Lesser  Armenia.  About  tiie  be- 
ginning of  the  sixteenth  century  it  passed  under 
Turkish  control.  The  modem  town,  though 
lar^e,  with  a  population  of  about  26,000,  is 
dirty  and  mean,  containing  no  vestige  of  its 
ancient  splendor,  and  but  few  visible  ancient 
ruins.  The  most  conspicuous  ruin  is  the  large 
concrete  foundation  of  a  Roman  building,  popu- 
larly called  the  Tomb  of  Sardanapalns.  Crasnlt 
W.  M.  Ramsay,  "Cilicia,  Tarsus,  and  the  Great 
Taurus  Pass,"  ia  €teograph4cal  JounuU  (Londtm, 
100S)»  and  id.,  Oitiea  of  8t.  Paid  (New  York, 
1007). 

TAB81T8,  Thuwobk  or.  See  Thkhubx  or 
Tabsus. 
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